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ROYAL GARDENS , K EW

B U L L E T I N

MISCELLANEOUS INFORMATION.

No. 133 JANUARY and FEBRUARY.

DXCIL— CEARA RUBBER.

(Manihot Glaz z
'

ovii
,
Muell . Arg.)

The plant yielding what is known in commerce as Ceara rubber
or Manicoba, and Shipped from the Braz ilian ports of Gears , Bahia
and Pernambuco, was identified at Kew eleven years ago. The

following note on the subject appeared in the Kew Report, 1877,p. 17
I mentioned in my last Report that a plant in cultivation in

the Botanic Gardens of Regent
’

s Park, London, of Buitenz org
(Java), and of Mauritius, under the name of Hevea gag/anem ia
was, in reality, probably Man ihot Glaz iom

'

i
,
Muell. Arg. I am

now able to state that, having received authentic specimens of

this Species from the Botanic Gardens, Rio Janeiro, it is identical
with the cultivated plant mentioned above

,

‘

and also w ith that
producing the Ceara rubber.

”

Manihot Glaz iovu is a Euphorbiaceous plant which was

described by J . Mueller in Martius’ F lora Bra siliensis (xi., pt. ii .,
p. Dr. S laz iou after whom the species is named) sent to
Kew specimens from io, where he had it under cultivation. A
full description, w ith a plate, from a plant grow ing in the Ceylon
Botan ic Gardens, was contributed by the late Dr. Trimen to the

Journa l of Botany (1880, pp. 321—325 , t. This plate was
reproduced in the Kew Report (1880, p.

M anihot Glaz iovii is a moderately-Siz ed tree, 30 to 50 feethigh,
with an erect stem, 8 to 20 inches in diameter, branching di or

trichotomously, the branches ascending and frequently branched
in a Similar manner, form ing a dense rounded crown the bark is
purple-grey, the thin Silvery outer layers readily peeling OE
transversely in narrow strips. The leaves are palmate, deeply
cut into three, five or seven Oblong-ovate lob es, smooth on both
surfaces except for a small tuft of woolly hair at the junction of

the petiole, thin in texture and deep bluish-green above, palerbeneath. The flowers are rather large, completely unisexual
165 78—1875 Wt 90 D8: S 29
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(male and female in the same raceme) from the forks of the

younger branches, the male (more numerous) above, the femalebelow , and expanding several days before the male . The fruit is
a pendulous capsule, about an inch in diameter, nearly globular,
dry and hard, when ripe, containing three smooth and polished
seeds

, greyish yellow or brownish, variously mottled and

Splashed w ith purplish black . The tests (or coat of the seed) isvery hard and thick ; the cotyledons are very thin, foliaceous,
slightly cordate at the base the endosperm 0 i but solid .

In the young state Manihot Glaz ioviz
'

somewhat resembles the
well-known Cassava or Mandiocca plant (Man ihot utilissima ,

and has Similar swollen roots . The tree, when fully
grown, has a stem resembling a birch, and the outer bark comes

off in the same way in thin Silvery peelings.

In 1876 Mr. Cross, who had. been engaged on behalf of the

Government of India to collect seeds and plants of india-rubber
trees in South America, visited the Ceara region on the north east
of Braz il, m idway between the towns of Para and Bahia. This is
outside the great forest region of the Amaz on valley

, and is

known as the Ser tao or w ilderness, extending in a great belt from
the Paranahyba river to the Sec Francisco.

Mr. Cross, in his Report to the India Office in 1877 (p. 14)describes the flat country from Ceara, running back to the

mountains, on which the tree abounds, as manifestly possessing
a very dry arid climate for a considerable part of the year.

This is evident from the fact that the mandiocca and other crops

require to be irrigated . The rainy season is said to begin in

November and end in May or June . Torrents of rain are

'

then
reported to fall for several days in succession, after which the
weather moderates for a brief space . According to some state

ments there are occasional years in which hardly any rain falls.
This assertion concurs w ith the aspect presented by the country
in general . The daily temperature on board the Ship ranged
from 82

°
to 85

°
E

,
but inland it is often probably The

localities traversed by me nowhere seemed to be elevat ed more

than 200 feet above the sea.

”
At Pacatuba, about 40 miles from

Ceara, the actual place where the Specimens were obtained, the

general forest was to lerably high, but the Sparse, small, foliage did
not afford much shade from the fierce rays of the sun . The soil
was in places a sort of soft sandstone or gravel whi ch was bound
up in the most extraordinary manner. Neither grass nor weeds
grew among this underwood , and there was an entire absence of

ferns, mosses, and other plants.

”
In another place , somewhat

further from the coast, the traveller, Shortly after entering the

bush-like forest, came on a large tract of land covered by
immense masses of grey granite, some of which might be fifty
tons or more in weight. Rounded masses of the same rock also
cropped out in many places . Manv good-siz ed rubber
trees were grow ing in the spaces between these granite masses .

The Situation was very dry, but no doubt some seedlings
had sprung up, which , ow ing to numerous thickets of Shrubs,
were not perceived .

”

Cross obtained at Maracanahu, 30 miles inland from the town

Of Ceara, lat. 4
°
S., 60 plants and 700 seeds . (Report, pp. 12
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Of these, 42 plants and the seeds were safely deposited at Kew on

the 23rd November 1876. The following note appeared in the

Kew Report (1877, p. 16)
AS stated in my last year’s Report, we obtained from the seeds

and stems of the Ceara rubber brought to this country by
Mr. Cross a stock of 5 5 plants with which to commence propa

gation . On June 11th four plants were sent to Singapore, and on

September 15 th , at which date our stock had increased to

300 plants of all Siz es, 50 were sent to Dr. King at Calcutta, and
50 to Dr. Thwaites in Ceylon, all the stems collected by Mr. Cross

being divided amongst these two recipients. At the end of the

year our stock amounted to 448 plants .

The further steps taken to distribute plants of the Ceara rubber
are given in the Kew Report for 1878 (p . 15 ) as fol lows

At the end of August of last year consignments of plants of the
Ceara rubber, consisting, in each instance, of two wardian cases

containing 80 plants, and one dry box containing 40 plants werc

sent to Lieut -Colonel Beddome, Conservator of Forests, Madras
,

and Dr. King, of the Royal Botanic Gardens, Calcutta. Of those
sent to Madras all were alive an arrival in the wardian cases,

while of the contents of the dry box about half were saved .

Those original ly sent to Dr. King (see Kew Report for 1877, p. 16)
arrived in rather bad condition . Few w ere saved, and the growth
of these did not impress Dr. King favourably.

‘They all look
more or less weak and lanky, as if the climate were too damp for
them .

’ This was, perham, a premature judgment from want of

familiarity w ith the habit of the plant. Dr King now writes
Ceara rubber is going to be a success here .

’

“At Ceylon, inApril, one of the plants first sentout had already
made an attempt to flower, and by the end of the year
Dr . Thwaites was distributing copious supplies of seed to

Calcutta, Burmah, Madras, and Singapore (where, however
, it

seems unable to stand the wet
I regard , therefore, the work Of Kew completed as regards the

Ceara rubber. Living plants of it have been distributed during
the past year to Dominica, Fij i, Jama ica, Java, Sydney, Trinidad,
Queensland and Zanz ibar.

”

Of Ceara rubber there are imported into this country about
200 to 300 tons per annum. There are three grades found in
commerce, varying according to the mode of tapping the trees

and the care taken in the preparation. When pure it is regarded
as almost next to Para in value. It is a dry rubber

,
very

elastic and free from stickiness . It is, however, mixed with
wood and foreign matter, causing a loss to the manufacturer
amounting sometimes to 25 per cent. It would appear that the
Ceara rubber industry is not extending in South America, for
every year there is an extensive migration of Ceara people to
Para bound for the forests of the Amaz on.

”

(Kew Bulletin, 1892,p . In case 96,Museum NO . I
, samples are exhibited from Braz il,

and also from plants grown in India, Ceylon, Natal, and Zanz ibar.

It may be mentioned that the rubber produced under cultivation
in Ceylon has been singularly pure and free from impurities .

In 1883, according to Dr. Trimen,

“
as much as 43 . per pound had

been Obtained for Ceylon Ceara rubber.

”

165 73



System of collecting the rubber.
—According to Cross (Report,p . 14)

“ this is an operation Of a very simple description. On

commencing work, the collector takes w ith him a stout knife
and a handful of tw igs to serve as a broom . Arriving at a tree,

any loose stones or dust are swept from the ground around the

base, and some large leaves are laid down to receive the droppings
Of m ilk which trick le down. Some do not go to the trouble Of

sweeping the ground or laying down leaves, for which reason

the milk adheres to sand, dust, decayed leaves, and other im
purities. The outer surface Of the bark of the trunk is pared or

Sliced OE to a height of four or five feet. The milk then exudes
and runs down in many tortuous courses, some Of it ultimately
fall ing on the ground. After several days the juice becomes dry
and solid, and is then pulled OE in strings and rolled up in bal ls
or put into bags in loose masses. Only a thin paring Should be
taken OE,

just deep enough to reach the milk vessels ; but this is
not always attended to. Nearly every tree has been cut through
the bark , and a Slice taken OE the wood . Decay then proceeds
rapidly, and many of the trunks are hollow . In this condition
the trees must yield far less mi lk, and many no doubt are broken
over by the w ind or w ither away. Collecting is carried on

during the dry season only, when rain seldom falls.”
Germin ation of Seed — The follow ing is taken from Notes on

some Trees yielding India
-rubber ( by the late Dr. Trimen

(Ceylon, Sessional Paper, vii ., 18 O) : The seed coat is Of

remarkable thickness and very hard, and the natural process
Of germ ination occupies a long period— it is said more than a

year. All that is necessary to ha sten this, if desired, is to assist
the seed coat in Splitting . This is best eEected by holding the

seed firmly, and rasping OE w ith a file both edges at the radicular
end . It is best not to file OE the actual end , as it may thus
easi ly happen that the radicle of the embryo may be injured.

After this treatment, properly performed, the young plant
appears above ground in two or three weeks . The seedlings
require no particular attention. They grow rapidly and may be
finally planted out at distances Of twenty feet. A peculiarity
which they Share w ith their close relative the mandiocca is the
possession of large tubers on the spreading roots. The trees at

Peradeniya, from which seed has been distributed to Burma,

India, Jamaica, &c ., flowered at the age of eighteen months, and
at the present time (at 25 years) the larger ones form branching
trees about 25 or 30 feet high, with a stem 1 foot 9 inches in
circumference at a yard from the base, and a smooth, Silvery,birch-like bark readily peeling OE ; being about half the Siz e of

those which Mr. Gross describes, and which may be assumed to
have been fully grown .

Propagation and Planting — Mr. Cross (p. 14) suggests
“ the for

mation of plantations by cuttings, which w ill take root as easily as a
willow . These should be taken from the points Of strong Shoots
and may be one foot in length . In planting, each cutting may
be put down in the Soil to a depth Of six inches. If scarce,

the entire Shoot may be cut into pieces, each possessing a bud,
all of which w ill grow if covered w ith half-eu-inch or SO Of

soil . On loose sandy soils or exhausted coEee land, plantations
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may be formed at little expense . Hard dry gravelly was te s, if
found to support any kind Of bush, are also suitable sites.

Holes m ight be made in strong land w ith an iron jumper and a

stout cutting put into each and filled w ith pebbles. On bare or

thinly covered portions Of rock the cuttings might be laid down
flat, and a little heap Of stones or any k ind Of debr is, about the
Siz e of a molehill, piled over each, care being taken that the
extreme point Of each cutting w ith a bud is left uncovered . I do
not advocate planting in an entirely barren desert, but wherever
there is any sort Of stunted tree or scrub vegetation,

w ith an

occasional sprinkling from a monsoon shower, the tree is l ikely toprosper.

”

Dr. Trimen adds (1. c. p. 4)
Experience Of the plant in the botanic garden here has

proved the general accuracy Of the above remarks. There can be

no doubt of the hardiness Of the species, its readiness of culture,
and adaptability to circumstances . It grows equally readily from
seed or from cuttings, and, though a native Of a tropical sea-level,
thrives well here in Ceylon up to at least a level Of feet,
and on the most barren soils . It has succeeded equally in Cal
cutta and Madras, but the wet season seems to have killed it at
Singapore. It would seem especially adapted for the dry and

barren districts of our eastern and northern provinces, or in thehigher districts, but it would not be w ise to risk it in localities
where the temperature is liable to fall below 60

°
F.

”

In the follow ing notes the results are given Of the results Of

the attempts to establish the Ceara rubber tree in our various
colonies and possessions.

CEYLON.

The cultivation of the Ceara rubber tree was carried on w ith
considerable energy in Ceylon for many years. Numerous
experiments were made to find out the best means for tapping the
trees and producing the rubber in commercial quantities.

In the Kew Report for 1880 (pp . 17- 18) the follow ing informa

tion is given on the authority Of Dr. Trimen

Of the three species of South American trees here in cultivation
(the successful introduction of which was due to Kew . See Kew

Reports , 1876, pp . 8, 9 ; 1877, pp. 15 Manihot Gla z iovi i is

still the only one w hich has flowered. Seed Of th is has been
supplied during the year to the Government gardens in India
(Calcutta, Saharunpore, Ootacamund) and distributed as w idely
as possible among the planters in the colony, seeds havingbeen thus disposed Of, as well as 1879 rooted cuttings. We have
also sent small quantities to the Botan ic Gardens Of Singapore,
Mauritius, Jamaica, British Guiana, and Kew , the Acclimatiz ation
Society Of Queensland , and Mr. Low ,

Her Britannic Majesty’s
Resident in Perak .

”

Dr . Trimen adds This plant is now flourishing in Ceylon in
suitable places and proves very hardy in the new estates in the

Trincomalee district it is reported to be thrivmg, but to have
Shown itself intolerant Of wet.”
Dr. Trimen wrote in his Report for 1883 (p . 13) A planted

area of 977 acres is credited to this cultivation, but rubber has
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not. yet appeared among our exports . Since it has been ascertained
that the quality is excellent, cultivators have been endeavouring
to d iscover a means by which the milk can be Obtained at a cost

sufiiciently low to give a return, but w ithout, as yet, encouraging
results . The removal Of the outer separable bark has been
objected to on the ground that the bark formed in its stead is Of

a different character, very hard and inseparable from the green

layer a second time. Instruments have therefore been devised
for bleeding w ithout such removal . A knife w ith two parallel
blades, which took out a strip Of bark. has been modified into
one in which the very Sharp cutting edges meet to form a V

,

the basal angle during use being at the cambium . Another
invention avoids all cutting, being a double Spur-like wheel w ithSharp but guarded points, which puncture the bark w ithout
further injury . The m ilk ing (one can scarcely call it tapping)
has also been practised on trees of various ag es and at diEerent

intervals and seasons. Wh ile it is found that the yield Of

individual trees varies extremely, none Of the experimenters is

satisfied that the small quantity obtainable by present methods
is sufficient to make the cultivation profitable at the existingprice of rubber. Mr. Wall, however, who states that hundreds Of
young trees have been bled daily w ith the ‘

pricker ’
for some

weeks, and that thus a cooly can collect about half a pound Of dry
rubber per diem , thinks that, if trees w i ll bear this treatment for
240 days in the year, the cultivation would be remunerative . It

appears evident that m ilking must be repeated at frequent
intervals, and (as Often already pointed out) the cultivation be

conducted on a large scale . Much Of the acres in private
hands in Ceylon, at present growing nothing but Lantana and

other w eeds, is suitable for this handy plant, which costs nothing
to cultivate, a rds a substance Of a value which is continually
increasing, and awaits only the discovery Of a process by which
the latter can be cheaply and exhaustively extracted .

”

In the Tropica l Agr icultur ist for March, 1887, Mr. W. B.

Lamont furnished the follow ing results of experiments carried on
by him in the districts Of Heneratgoda and Mirigama. These may
be regarded as the most favourable Obtained in the island
Having reared about 100 plants Of Ceara rubber up to their fifthyear, and having given a good deal of attention to them, I have

arrived, through a long course of experiments, at the follow ingpractical results z— NO satisfactory result w ill follow any attempt
to Obtain produce before the tree is at least four years Old ; no
system Of cutting or piercing the bark w ill give a satisfactory
yield : and it is only in the dry season, when the tree is leafless,
and the growth at a standstill, that a satisfactory result can be

Obtained in the way Of harvesting. The plan Of Obtaining the
rubber that my experiments led up to was, as soon as the leaves
begin to fall, to remove the outer bark in vertical strips of not
more than two inches w ide

,
and not less than four inches apart.

The tender inner bark thus exposed to the sun breaks out in
something like running sores, from which the rubber Slow ly
exudes and drips on the surface as fast as discharged . In this
process the strip Of exposed bark is destroyed, but a vigorous tree
w ill close in the bared part in the course of the year, if the w idth
is not more than two inches Ceara rubber, planted at IOO trees
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per acre will, after the second year, require hardly any expense in
cultivation. As for harvesting, I collected 30 lbs. last January:
and February by one boy at 15 cents. a day , or say 23 cents . per lb.,

the local value being about 80 cents. Supposing each tree gave
an average yield of 1 lb. per annum, and allow ing 30 cents. for

cultivation and collecting, 50 cents . w ould remain as profit, or R50
per acre . It is well to have the plant in the island, but it is not
likely to be largely planted so long as there are other products
that pay better, or that are better understood, but a time may come

when it wil l kap a stra it.
"

In h is Rep ort for 1890, Dr. Trimen states Interest in Ceara
rubber has of late years very much died away, the yie ld of

rubber having been found too small to satisfy the planter’s expec
tations. Thus I have made no report on it since 1884. There
are

, however, considerable plantations on some estates, and now
that the trees are older it is found to be profitable to harvest the
product. Several shipments have been made to London during
the past year, and have realised very good prices. Of course the
quantities have not been large. One shipment of 4 cwt. fetched
l s . 85d. to 13 . 95d. per lb . net, showing a profit here

o

of about
37 cents. (of a rupee) per lb. A planter estimates the cost of col

lection at about 36 cents. per lh ., and reckons that trees of eightyears old afford at least 3 oz s .,
whilst some ten years old gavehalf a pound . The collection is done in a somewhat primitive

way during the dry season, January to March . After the outer
flaky layers of bark have been peeled ofi

’

,
the inner bark is

pricked copious ly ; the tears of rubber which exude are allowed
to dry on the tree, and are picked off, the resulting product beingquite like Ceara scrap of commerce, but in small tears.

”

The present opinion of planters seems to be that this kind of
rubber pays to harvest, but not to cultivate, and they are pre

pared to destroy their trees to get the crop. But even on such
a system (which has been large ly followed here W ith cinchona),
extensive areas of bad soil could surely be profitably occupied
with this tree, so grown as to provide a crop annually ready for
tappinsi

’

A review of the position in 1893 is given by the Ind ia -Rubber,
Gutta Percha and Electrica l Trudas Journa l of June 8 of that
year A few years ago great home were entertained in Ceylon
as to rubber culture. We regret that the spirited efforts made by
many planters have not hitherto been so remunerative as Was
expected . A fresh instance is just to hand, as the Tropica l

Agr icultnr iat for May, 1893, regrets to learn from Mr. Vollar that
his rubber cultivation in Dumbara is not likely to be permanent.

The Cearas were originally planted for shade trees for the cacao,
but they have not proved very suitable for this purpose, and w ill
probably have to be cut down. Meantime, perhaps lbs . of

rubber w ill be collected on Pallakelle this season a cooly, by
beginning the tapping early in the morn ing, usually gets 3 lbs. of

rubber in the liquid or soft state, which hardens and dries down
to perhaps to half that weight. There is no fortune to be made
out of th is (says our contemporary), considering how long the

rubber trees have to grow before yielding an appreciable quantity
of milk. Of course, it is the time of waiting, during which so
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much capital lies idle, that is the great difficulty in the matter.

Still, we cannot bring ourselves to think that Ceylon has done
w ith rubber culture. If the climate suits the plant, we believe
that colonial energy and enterprise w ill eventual ly find out the
way to overcome all hindrances .

”

Dr. Tr imen
,
in his Report for 1893 (p. remarks Ceara

rubber has not taken any hold on planters here as a permanent
cultivation ; yet it m ight, I think, be worked tt a profit by a

system of annual planting, and the sacrifice of successive crops of
trees when they reach ten or twelve years . About 15 lbs . of dry
rubber is at that age obta ined from each tree.

The subject is not further touched upon in the Reports of the
Ceylon Botanic Gardens . The whole interest in regard to rubber
in that island has now been transferred to the cultivation of the

Para Rubber tree (Hevea brasiliensis).

Mannas .

The Director stated in the Kew Rep or t for 1880 (p. 17) In

the Nilgiris, I am informed, Ceara rubber is do ing well at
2400 feet.

”

The follow ing is the most recent information (Annual Report

the Forest Department, Madras Presidency , 1895—96, pp. 29

3
In Ganjam an area of 3 acres in Napier’s Park at Chatrapur

was planted w ith india-rubber seedlings and they are doing well,
their height ranging from 4 to 9 feet. The sowing of rubber
seed in Goda’vari was unsuccessful .

In South Arcot there were at the close of the year 410 trees ,
including the self-sown seedlings (295 ) during the year.

In North Malabar, the sample rubber sent to Kew last year
was reported on by the Director, Royal Garden, as follows

First sample.
— Well cured, but cuts very wet ; value 18. 6d.

to 18. 8d. per lb. [This sample is in Case 96, Museum No. I,
at Kew .]

Second sample .
-Well cured, dry, rather barky value 13 . 9d.

to 28 . per lb.

’

It is proposed to tap the trees after the rains in order to obtain
statistics as to the average yield in rubber. The trees growluxuriantly and reproduce themselves very freely.

In South Malabar, the Ceara rubber trees are flourishing. It
reproduces itself everywhere in Nilambur. Experimental tapping
was made in April, but as the plants were then leafless they did
not bleed freely and no rubber was therefore collected. They
w ill again be tapped in 1896

MYSORE.

The results of experiments w ith Ceara rubber plants in Mysore
are summed up by Mr. J. Cameron, in h is Report on the
La l B agh Gardens , dated April 12, 1886

Further experience has justified my Opinion that the Ceara
rubber tree is adapted to the cl imate. Its cultivation progresses
so favourably that every encouragement is offered to plant on an

extensive scale. The tree loses its leaves during the driest period
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of the year, and is thus preserved in a semi-dormant state until
the vernal showers excite growth again. Irrespective of their
commercial value, deciduous trees of this class are much needed,
and in the rocky ma idan regions of Southern India would be
invaluable. Judging from our own experience, the Ceara rubber
tree requires no pampered treatment, although, like most plants,
itprefers a little kindness to starvation and utter neglect. It grows

very rapidly “

in vegetable mould, but planted ln any ordinary soil,
at the break of the South-WestMonsoon, the seedling w ill shift
for itself and poss ibly have taken such a hold on the ground
that no artificial watering is required during the subsequent
dry season. This is what I have done w ith a hundred seedlings
six months old, on poor gravelly soil , and I am certain that nearly
the whole w ill burst forth into fresh growth when the rains set
in. At present they look like so many dead canes. In open land
the tree w ill attain an average height of 30 to 35 feet, w ith a

diameter, through the branches, of 15 to 20 feet. Seedlings
m ight therefore be planted uniformly at 18 feet apart each way .

The latter are ready for the field when six months old and about
15 inches high, w ith a w oody base .

”

The Report of the follow ing year contains further information
as under

A ball of Ceara rubber, weighing 6 oz s ., has been col

lected from one or two trees in the garden (chiefly one tree

w hich was grow ing by a channel and had not lost its leaves, as
the trees invariably do in dry ground during the months of

March and April). But it was evidently too late in the season,

as the milky juice will not run free ly when the trees are

w intering. I therefore regret that tapping must be postponed
again. We have collected 17 lbs . of Ceara seeds for pro

pagation.

BU RMA.

Colonel E. 8. Berkeley, Rangoon, reported in 1884 that The

plants of Mam
’

hot Glaz iovii received from Dr. King in 1879 are

grow ing into robust trees . The climate of Burma seems to suit
this plant ; it seeds freely.

STRAITS SETTLEMENTS.

Ceara rubber trees were introduced into the Malay Archipelago
in 1879, but owing possibly to the excessively damp climate they
do not appear to have succeeded anywhere. Mr. H. N. Ridley

,

F.L.S , regards Manihot Glaz lovci as quite unsuited for remu
nerative cultivation in Singapore, and a Sim ilar opinion is

expressed in regard to the prospects in the Native States. It is

possible, as in Ceylon,
that the best rubber plant for regular

cultivation in Malaya is the Para rubber tree (Hevea brasi liensts).

MAU RITIU S.

The following interesting particulars respecting the propagation
of Ceara rubber trees in Mauritius in 1883 were communicated by
the late Mr. Scott

“Of all the places where the Ceara rubber trees have been
planted they appear to thrive better and grow more vigorously at
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the Gardens, Pamplemousses, than in any other locality . An

experiment was made when the trees of three years’ growth Shed
their leaves in transplanting them . These were lifted carefully,
but w ithout balls of earth attached to the roots , and planted in
another part of the plantation ; these transplants all held, and

although they have not made such a strong growth as the other
trees, it proves that this tree can be transplanted w ith impunity .

”

Further
, Mr. Scott states

During the season when the Ceara rubber trees were at rest,
they were cut back to about three feet from the ground , and the

stems, some of which were 8 feet long, cut into lengths of

6 inches and tied up in grass
-enveloped balls of earth, and

arranged in beds under shade until they had formed rootlets
and thrown up a stem of about four inches high, when
they were planted out where it is intended they Should grow
permanently. By this method 5 ,800 cuttings w ere propagated ,
these w ere then divided amongst the plantations in the lower
parts of the island.

SEYCHELLES.

Mr. E. H. Edwards w rote on the 1st July, 1885
Ceara rubber I pronounce a great Success, both cuttings and

plants raised from seed grow rapidly : it is too early yet to give
any opinion as to the yield, but, if grow th of wood be any
criterion,

in the not distant future Mahé should be a rubber
producing country.

”

ZANZIBAR.

The follow ing extract is taken from a Report on the cultivation
(if Ceara rubber trees in Zanz ibar by Sir John Kirk, dated
December 19th, 1883 (F.0 . Reports. Commerc ia l, No . 11, 1885 ,

pp. 38, 39)
Five years ago I received from the Director of the Royal

Gardens , Kew , in exchange for plants of ourAfrican india-rubbers
of the genus Lando/phz

’

a
, other sorts of india-ruhber giving plants,

among which was the Ceara rubber, Mani/wt Glaz iovn .

Th is I find grows here with the greatest rapidity and

propagates itself freely in the worst soil. It is only now , however,I have been able to obtain a sample of the india-ruhber likely to
be produced, and on wh ich the value of the new introduction
entirely depends. I find that trees only begin to yield when five

years old, and no doubt these are even then too small to be

remunerative .

I have collected a sample of the produce, which I forward by
this mail, and which I would ask your Lordship to be goo l

enough to forward to Sir Joseph Hooker at Kew to be reported on .

If the quality of this india-rubber 1S found to be good, I can then
confidently encourage the Sultan to plant w idely the new tree in

the unoccupied parts of this island. It stands the climate , grows
freely, needs no care, and would be a source of income on which
his people might fall back in the event of other crops failing.

The sample sent includes two qual ities— that picked from the

trunk of the tree
,
which, of course, is the best, and that fallen on

the ground, and so become mixed w ith sand .

”



11

The Report on the samples of Ceara rubber from Zanz ibar by
the India Rubber and Gutta Percha and Telegraph Works

Company, Limited, dated the 7th February, 1884, was as

follows
The appearance and general physical properties of this rubber

would lead to the opinion of its be ing derived from the same

source as the ordinary Ceara rubber ; but the statement in

Sir John Kirk ’

s letter above referred to ‘that trees only begin to

yie ld when fiveSears old , and no doubt these are even then too

small to be remunerative,’ is conflicting.

The quantity of ash obtained from the sample collected from
the trunk of the tree amounts to per cent., which, together
with its compos ition, are strongly corroborative of its being
obtained from the Ceara plant.

Of the two samples of this rubber which have been received,
the one which had fallen on the ground, and had become mixed
with sand, was so deteriorated and decayed as to require no

further consideration from a manufacturer
’

s point of view .

The sample collected from the trunk of the tree had such a
promising appearance that its unfavourable behaviour under the
vulcaniz ing process was somewhat disappointing ; the quantity
available for experiment was too smal l to determine the cause
of its becoming spongy and porous .

Its loss on drying and washing was 23 46 per cent. ; this

shows that the rubber contains a large amount of soluble
matter. Ceara rubber under cultivation in Ceylon gave only a

loss of about 7 per cent. under Similar circumstances, but
obtained from plants about two years old .

It is by no means improbable that the collection of samples
from younger plants may lead to more favourable results.

The india-rubber collected from the trunk of the tree would
be at the present time commercia lly worth about 18. 9d. to 23 .

per lb. The samme collected from the ground we can put no
value to .

Sir John Kirk wrote (Dec. 16th, 1885 ) as follows in regard to

the above Report
AS to the Ceara rubber reported on,

which proves so unsatis
factory when worked. it is certainly the product of trees I first
received from youas Manihot Glaz iovii. I am quite satisfied the
tree is here of no use to a private planter. Some trees yield a
watery juice w ith almost no rubber, and at best the amount is
small . I have, however, had the seed w idely scattered on the

mainland over 30 0miles of coast, and as it seems to grow so well
and propagate so freely, itmay be a resource to the natives, and

repay them the trouble. Perhaps inland, in less moist climates
.

the produce may be better, but I have condemned the tree as

useless to a European planter, and a troublesome weed where once
introduced into a plantation .

”

NATAL.

The Kew Report for 1880 (p. 18) records
Mr. Kett, the Curator of the Botanic Garden, reports that the

Ceara rubber plants raised from seed obtained from Ceylon in

1878 have grown luxuriantly, and had flowered, but had not
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had time at the date of his last report (December 31, 1880) to
perfect their seeds .

”

The climate and soil in 1884 w ere found well suited to the

grow th of the plants, little progress has, however, been made in

extending the cultivation. Mr. Wood, the Curator of the Botanic
Garden, Durban, reported, 1885

“The plant, which yields ‘Ceara scrap,’ is considered to be

one of the most valuable of the rubber-yield ing plants, and wasintroduced into these gardens from Kew , in 1878, but all attempts
to propagate it were unsuccessful. In consequence, however, of
further information received by me from abroad, another trial
was made, and about 25 plants were reared and planted out in the
garden, and thus a small beginning has been made, to testwhether
or not the cultivation of th is plant may be successfully carried
out in the Colony. The present appearance and condition of our
plants, Show s unm istakably that the climate and soil of our

garden is well suited to its growth . More plants w ill be ready
for next Spring, as we shal l go on propagating them as quick ly as
possible for distribution .

WEST AFRICA.

As might be expected the hum id climate in the low lands in
WestAfrica has not been favourable to the production of Ceara

rubber. An exception must, however, be made in the case of the

Gambia which possesses, on the whole, a drier climate w ith a light
sandy soil . The Administrator in 1888 (Kew Bulletin, 1889,

p. 144) stated that plants sent out from Kew thrive vigorously
in the soil of the Gambia, and their introduction here cannot

fail to be of immense advantage to the settlement. 1 have
transplanted several young trees in the spaces now made avai lable
for experiments of this nature, and have no doubt that they w il l
be successfully established.

”

JAMAICA.

The Kew Report for 1880 (p. gave the follow ing particulars ,
supplied by Mr. Morris

This plant is evidently very hardy, and adapts itself readily
to the exigencies of culture . Plants at Castleton (600 feet) and
at the Parade Garden , Kingston (50 feet) are doing w e ll . At

the former gardens, young trees when about 9 to 12 feet high
were beginning to flower, but the hurricane deprived us of thehope of procuring seed this year. Judging by reports from
South America it is possible that tracts of dry, stony, almost

worthl ess lands, in the plains may be turned to good account
by means of this cultivation .

”

The Report of the B otanica l Department for 1884, states

Of the Ceara rubber there are seven large trees at the

Castleton Gardens ; the largest is about 25 feet in height, w ith
a circumference of 28 inches about one foot from the ground .

It appears to be more at home than any of the other species of
rubber-yielding plants at Castleton .

”
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Bifl’en has been good enough to furnish the follow ing particulars
as the result Of personal Observations on trees in the w ild
state

The leaves fall in August and September. Seeds produced
very abundantly ; ripe in September ; they keep their power of

germination well . The tree is apparently very liable to a dry
rot for rotten branches are contihually falling.

”

Growth is very rapid in Baturitewe saw one-year Old plants
10 to 12 feet high in five to six years it is ready to tap then it

is some 25 feet high and 8 to 9 inches in diameter.

”

Propagated either from cuttings or from seeds. SO farnurseries
have fai led in Ceara. Shade for established trees is unnecessary .

Large plantations are now being made in the district.”
The tree has a singularly w ide range Of conditions it grows

in the desert plains where rainfal l is said to be under 50 inches,
and the vegetation is scorched up for the greater part Of the

year ; also, in the mountains (plantation at feet at Monte

Alegre) where rainfall, I Should say roughly, is over 100 inches .

In the mountains the temperature fal ls even below 60° F. at

night.”
The tree is never found in marshy soil apparently it thrivesbest in somewhat scanty soil among granite boulders.

“The rubber is exported in three forms In pale yellowbrown threads, f
inch in diameter and several inches in length,Obtained by pee ing Off the thin layer Of Old bark and making

a slight incis1on w ith a narrow-bladed axe. A small quantity Of

latex flows and coagulates on the trunk . (b.) In small flat cakes

prepared by tapping the base Of the tree and allow ing the latex
to flow on the ground and coagulate there . Hence the rubber
contains large quantities Of dirt on its lower surface wh ich is
removed to a certain extent by rubbing in coarse-meshed sieves .

(c.) By smoking w ith the vapour from the burning nuts Of a

palm, in a Similar manner to Para rubber. SO prepared it con

tains a large quantity Of water, which partially sweats out on

exposure to the heat Of the sun. The exudation on evaporationleaves a brown res inous substance . This last method is becomingvery general .”
TO collect the latex small tin cups are used each tree is tapped

80 days, divided, by an interval Of about three months, into two

periods Of forty each . Under this system the tree is said to live
for 15 to 20 years.

”

The tapping is always done in the dry season— from July to
December.

“The average yield per tree is from t to 1 . k ilos . (1 to 3 lbs.)
per year ; coagulation may be effected by c urning, or by the
addition Of an excess Of water, or salt solution. In the former

case the rubber particles which are unprotected by any film (as
the fat particles Of milk are) simply adhere to form a mass .

In the case Of the addition Of excess Of water, salt, or smoking
coagulation is brought about by means Of the globulin present
(Green, Proc. Roy . Soc.,

1886, p. This coagulates at 74—76° C .,

or on dilution,
etc ., and tangles up the rubber particles in its

meshes, much as white Of egg gathers up particles in suspension
when used for clearing jellies .

”



SUMMARY.

The result Of experience SO far gained in the
‘

experimental
cul tivation Of the Ceara rubber plant may be summarised as

fo llows
1. The plant is readily propagated both from seeds and cuttings .

Seeds are abundantly produced in almost every part Of
'

the

world where the plant has been introduced . They may be

gathered from plants when only three to five years Old. There is
therefore the great advantage that a large area could be' planted
w ithin a comparatively short period. Sow ing the seeds in the

position where they are to grow permanently is universally
adopted in Braz il. It is possible, if adopted elsewhere, this plan
would greatly reduce the cost Of establishing plantations.

2 . The Ceara rubber plant is very hardy, a fast grower, free

from insect and fungoid attacks, requires little or no attention
when once established and thrives in poor, dry and rocky soils
unsuited to almost any other crop. It is evident, however, that
the yield of a few trees cannot be remunerative and only large
areas can hope to make the industry a paying one.

3 . It produces a good class Of rubber, second only when we l l
prepared to the best Para rubber. For this there is a steady and
contixiuous demand. The yield per tree is apparently small, but
a return is Obta ined earlier than from any other rubber plant.
With thick planting and judicious thinning as the trees grow up,
it may be possible to increase the y ield hitherto recorded while
with skilful treatment the permanent trees may be tapped tw iceyearly and last in a productive state for 15 to 20 years.

4. In spite therefore Of the apparent want Of success which
so far has attended experiments w ith Ceara rubber plants in
Ceylon and other countries, the increasing importance Of rubber
as an article in large demand in all civiliz ed countries at goodprices, suggests a reconsideration Of the merits Of this interesting
plant. In many Of our colonies possessing a dry climate and a

poor stony s'oil, it is possible that large areas could be profitably
occupied w ith Ceara rubber trees so grown as to provide annual
érops for tapping.

DXCIII.— MANILA HEMP IN BRITISH
NORTH BORNEO .

(Musa textilis , Nees .)

Information respecting the important cordage fibre Obtained
from illusa ter tilis, the whole supply Of which comes from the

Philippine Islands, was given in the Kew Bulletin for April, 1887
(pp . 1 More recent information was published on the same

subject in the number Of the Kew Bulletin, devoted to an account

Of the Species and Principal Varieties Of Musa,” for August 1894
(pp. 248 and 289, 290, w ith a figure). A further brief note

appeared in the following year (Kew Bulletin,
1895 , p .

At the request of Kew ,
Mr. W. B. Pryer, who is engaged in

agricultural enterprise in British North Borneo , has been goo d
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enough to prepare the follow ing note s respecting the experiments

now being carried on in that part Of the world in cultivating
Manila hemp
The stems Of all the Musacea'

yield fibre Of more or less
strength, but that Obtained from Lim a textilis is the best. From

the indigenous or w ild Musa textilis , however, the percentage Of

fibre Of proper strength is SO small that it does not pay to extract.

It is from a cultivated variety that marketable Manila hemp is
Obtained.
The w ild plant Of Musa textilis is known by the natives as

Saying Gralai or Gerotei, and the fibre-yielding variety as

Say ing Lanut Say ing being their name for all bananas and

plantains. Of Say ing Lanut there are several sub-varieties, such
as Lanutpula (red lanut), Lanut batang, and others . In general
appearance Musa textilis varies very little fromM . paradis iaca ,

the

ordinary banana, but a Sharp eyewill soon notice that the leaves are
narrower and more pointed, and Of a paler or more sea-green

colour, while the stems are Of a dark pickled-cabbage colour w ith
broad irregular streaks Of a dirty green .

1Musa textilis requires amore equableclimate thanM .paradisiaca ,

and does not thrive in any country in which there is a distinct dry
season it also demands a good soil and a warm temperature. It-S

present cultivation is restricted almost entirely to certain parts of

the Philippine Islands and to the adjacent coast Of Borneo . In

fact, the requisite conditions Of climate and soil are found in that
part Of the world only. It does not die absolutely if exposed to a

drought Of two or three weeks, but if spells Of dry weather occur
at too frequent intervals its growth is stunted very materially ; but
aga in, although it prefers rain every two or three days, it does not
like a continuously wet season . Even in the Philippines its range
is restricted. It is chiefly found on the eastern Side, and there
only i t thrives really well .
In districts where it does well it requires little attention. The

cheapest way Of planting it is to get natives to fell and clear the
forest and plant hill rice under an agreement thatwhen (or before)
they have taken their crop they are to put in Manila hemp suckers.These suckers are planted some 10 or 11 feet distant from each
other, and it is well to give them two or three rough weedingsduring the first few months to give them a start. After this they
can be left almost to take care Of themselves in fact, a few Of the

coarser large-leaved weeds may be left, as they tend to keep the
ground cool and draw the plants up into larger stems than would
otherw ise be the case . When the plants are w ell up, however, it
is best to cut down all other large plants, and the plantation w il l
then take care Of itself w ith only one day ’s going over every
three months or SO.

Almost any lay Of land w ill do for Manila hemp as long as it

is not too swampy or too steep, but it thrives best on rich flat land,
and does not much m ind a flood as long as the water does not

stOp too long on the land or leave it swampy afterwards.

Manila hemp suckers take longer to sprout than the ordinary
banana, and send up fewer shoots, but in three weeks or SO from
the time the sucker is put in, if the weather is fairly favourable,
the first shoot will be seen, which w ill he succeeded by one or
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two more. It will at least be sixteen months before the main
Shoot is fully matured and ready to throw out its fruit spathe.

This is the best time to cut it down for fibre. If SO desired,
however, it can be utilised at an earlier age, but the percentage Of

hemp Obtained is very small . This is to some extent compensated
for by the better qual ity Of the hemp Obtained.

Within three or four months Of the first shoot show ing, a care

ful man Should gO over the entire place to destroy any plants that
have come up Garotei instead Of Lanut. The same process should
be repeated later on, as several which looked like true Lanut at
first w ill ultimately be found to have developed into Garotei .
Once a stool is well established as Lanut it always remains SO.

At the age Of twelve months when the main stem w ill be nearly
fully grown, though not fullymatured, two or three others w ill be
Of considerable siz e and some four or five small suckers w i ll be
coming on. In time the ground w ill be pretty well covered . As
the Older stems are cut down the young suckers grow up and take

their place. When it has arrived at this state a Manila hempplantation requires scarcely any attention as long as the workers

do not Open it up too freely by cutting over many stems, or al low
the jungle plants to encroach too much . AS an instance Of th e

longevity Of Musa textilis, I may mention one stool twenty years
Old that has not cost a cent, but has yielded stem after stem for

treatment at frequent intervals during that period.

The above remarks are based upon Manila hemp in North
Borneo . In the Philippines it would seem to take (if there is
not some mistake in the Observation) nearly double the time to

mature.

The stem Of the plant is composed Of overlapping layers of

the leaf stalks, somew hat Similar to a stick of celery, but firmlybound together. The fibre is found just below the surface on the

outer Side Of these stalks. A stem weighs from 50 to 80 lbs .

NO machine that I am acquainted w ith has yet been discovered
that w il l extract it to pay . The native method is simple and

cheap. The stem is cut down and each leaf stalk detached from
the others. After this the operator sits down w ith the end Of a

stalk in h is lap, he then makes a slight incision just beneath the
fibre at the end, and giving a smart twitch, brings away a strip or

ribbon Of the cuticle w ith the fibre in it, from the whole length of

the stalk, much in the same way that the fibrous part Of a

rhubarb stalk is taken Off when preparing it for cooking. This
Operation is best performed on the plantation itself, as the discardedportions Of the stem remain as manure. When a sufficient
number Of ribbons are Obtained they are carried to a but for
treatment. The appliances used for the actual extraction of the

fibre are Of the most primitive and inexpensive character. A

blunt knife is Obtained and a hole is made in the front end Of it,
through which a string is passed and to which a couple Of bricks
Or stones are tied . The knife is then attached to a block Of softish
wood, the blade Of it pressing On the wood against which it isheld by the weight Of the tied-on stones. Another piece Of thin
rope or string is tied through the same hole in the kn ife, running
over a bit Of wood above it, to a treadle worked by the foot. All

is now complete. The Operator tw ists the end Of one of the

ribbons round a small piece of wood SO as to get a firmer hold, and
165 73 B
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Slipping it under the knife allows the blade to descend upon it a

steady pull drags the fibre underneath the knife, which holds
back all the pith, w eak fibre, and other useless matter. As the
strain is heavy it constitutes a guarantee that all the fibre that is
not broken is Of proper strength , and the result is pure strong
fibre. A boy can clean in a similar way the few inches Of the

end which was wrapped round the piece Of wood, and the fibre is
then hung over a pole to dry . This is soon done if it is a fine day ,

and the hemp is then ready for market.

These operations are quite s imple and can be performed by
anyone ; but some force is required to pull the fibre under the
knife, and the particular muscles brought into play soon tire if
the operator is new to the work . Men who have been broughtup
to hemp pull ing can gO on for hours w ithout any discomfort.
Some men claim to be able to make half a picul (66 lbs .) Of

hemp in a day ; but the most I have ever seen produced by one

man in a day was 37 catties (a shade less than 5 0 With the
fibre at $6 a picul this quantity would sell for $22 4. a h igh rate of
pay in a country where wages are normally 30 cents a day .

It is needless to add that it would not be advisable to employ
men on day wages to prepare Manila hemp, as so much depends
upon the amount Of force put into the work and consequently the
quantity Of hemp produced .

W. B. PRYER.

DXCIV.
—CAPE SUMACH .

(Colpoon compressum, Berg.)

The Bark Bosch is a bush Of about Six feet, confined to

Cape Colony and Natal, belonging to the Sandal-wood family
(Santa la cece). It is locally used for tanning leather. It has also

been described as Thesium Colpoon, Linn.,
Fusanus compressa s,

Murr., and Osyris compres sa , A. D. C .

Ithas been in vestigated by Mr.ArthurGeorge Perk in,
in

the Clothworkers
’

Research Laboratory
,
Dyeing Department Of the

Yorkshire College,Leeds. He has published the follow ing account
in the Journa l of the Chemica l Society for 1897 (pp. 1132- 5 )

My attention was drawn to this material by Professor Procter
during its exam ination as a tanning material in the Leather
Industries department Of this College, and to h im I am also
indebted for the subjoined description Of its general properties.

The leaf is much used in South Africa under the Dutch name

of Pruim-bast,’ as a substitute for sumach for tanning ; only theyounger leaves are gathered .

According to analyses made in the Leather Industries labora
tory, and also by Mr. A. N. Palmer

, it contains about 23 per cent.
Of a catechol-tannin giving green-blacks w ith ferric salts, a

precipitate w ith bromine water
, and w ith ammoniacal cupric

solutions a precipitate which is soluble in excess Of ammonia.

It is quite as strong as the average Sicilian sumach (Rhus Cor ia r ia )
and although its tannin is very different chemically fro rn that in
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the latter, it produces a very similar leather. Its employment,

like that of the true sumach, is confined to the tannage Of lightleathers and to brightening the colour Of goods which have been
tanned w ith the bark of Rims Thunbergii and other darker
co loured materials. Alone, it produces a somewhat soft but
light-yellow leather. In South

,
Africa, the leaves are exhausted

w ith hot water and the liquor alone is used, whilst in the case Of

the true sumach both leaves and liquor are usually brought in
contact w ith the leather. For the supply Of the leaves employed
in this investigation, I am indebted to the kindness Of Mr. R. H.

Coston, ofWel lington, Cape Of GoodH ope.

The leaves, roughly broken by hand , were extracted in a

Soxhlet’s apparatus, first w ith ether to remove wax and ch loro
phy ll, and subsequently w ith alcohol, which dissolved both
colouring matter and tann ing principles . The light brown
alcoholic extract, after being evaporated to a small bulk, was
poured into water, the m ixture extracted w ith ether, and the

small quantity Of alcohol present removed from the aqueous
liquid by distillation, which on cooling became semi-solid ow ing
to the separation of crystals ; these w ere collected w ith the aid

Of the pump, and washed repeatedly w ith ether
,
chloroform, anddilute alcohol until the washings w ere colourless . The yellow

produce thus obtained was further purified by two or three
crystallisations from dilute alcohol , and a final crystallisation
from boiling water. The substance was dried at 130

°
and

analysed .

gave 02 15 2 CO, and 00 497 H O. C H
01 103 02 102 0 0 2 v 0 05 26 H

,
O . C H

0 2711300 17 requires C '= H per cent.

It was Obtained as a glistening mass of pale yellow needles, almost

insoluble in cold, and only sparingly soluble in boiling water,
but readily in alcohol . When heated, it sinters at and at

185
° melts to a thick , treacly liquid . The addition Of ferric

chloride to its aqueous solution produced a dark green colora
tion, and w ith lead acetate an orange

-yellow precipitate was

formed . Dilute alkalis dissolved it, yielding orange
-yel low

liquids .

Experiment having Shown that this substance was a glucoside,
its decomposition w ith acid was studied in the fol low ing
manner.

658gram,
dissolved in 600 c.c. of boiling water,was digested

with 5 c.c. of sulphuric acid for two hours at this temperature ; ayellow , crystalline product had then commenced to separate, and

more Of it was deposited on cool ing. This was collected (the
filtrate being reserved for further examination), washed w ith
water, and dried at In this way , 03 710 gram Of a yellow
colouring matter was Obta ined .

gave 02 427 0 0 2 and 00 370 H

Cm O
7
requires C H 3 31 per cent.

It formed a glisteningmass of yellow needles sparingly so luble
in water, somewhat readily in alcohol . In alcoholic solution
ferric chloride caused a dark green coloration, and lead acetate

gave an orange
-red precipitate .

165 73
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The acety l derivative, prepared in theusual manner, crystallised
from alcohol in colourless needles melting at 189

gave 02 5 67 CO, 00 462 HgO. C H

requires C H per cent.

By fusion w ith alkali, two crystal line decomposition products
were Obtained melting respectively at 210

°
and 195 - 196 these

consisted Ofphloroglucinol and p rotoca techuie acid. The colouring
matter resulting from the decomposition Of the glucoside was

evidently, therefore
, quercetin, a fact also corroborated on

examining its dyeing properties.

The Suga r .
— In order to Obtain some insight as to the nature

Of the sugar liberated in the above action, the acid filtrate from
the quercetin was neutralised w ith barium carbonate, filtered,
and evaporated to a small bulk. The amount Of the sugarpresent in this solution being Obviously too small to allow Of its

identification by means of crystallisation and analysis, the liquid
was treated w ith phenylhydraz ine acetate in the presence of

sodium acetate in order to Obtain the osaz one, and the crystal line
product formed was purified by extraction w ith small quantities
Of acetone and subsequent crystallisation from dilute alcohol .
It consisted Of glistening, yellow needles melting at

apparently dextrosaz one.

The decomposition Of the glucoside w ith acid can be therefore
represented by the equation

CwHwO” 2H3
0 0 1511100 7 QC

B
HHOG'

This reaction requires a yield Of per cent. Of quercetin,

whereas the amount actually Obtained (see above) is equal to
per cent.

Three distinct glucosides Of quercetin have been described, Of
whi ch quercitrin and rutin are the best known . The former

,

wh ich occurs in quercitron bark, is decomposed by acid into
quercetin and one molecule of rhamnose, whereas the latter, a

constituent of rue (Ruta gra veolens), when so treated, yieldsquercetin and two molecules of the same sugar. V iola-quercitrin,

the third, Obtained by Mandelin (Jahresber ., 1883, 1369 from the

flowers of Viola tr icolor vivar iensis , gave, in a simi lar way,quercetin and glucose, as indicated by the follow ing equation,

which is based upon the Old formula Of this colouring matter.

CQ HQ OH 5 11
2
0 0 2411 160 11 30 011130 6.

As Maudelin’

e full paper is published in the Russian
Pharmaceutica l Jo urna l, to which I have not access, it is not

possible to be certain whether this equation is based upon the

quantity of quercetin liberated when this glucoside is decom

posed by acid. Couse uently, the formula Of viola-quercitrin,

CQ HQ
O“ (C if corrected according to the

true formula of quercetin, may be expressed in two ways.

0 2111300 12 (0 H 0 3711230 15 (0 H=4°40)o
0 2111200 13 Hgo C “H 0

0 C n o
s.

4H,O

Of these, the latter formula, though possessing a somewhat
h igh percentage composition, would appear more probable, giving,
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was able to employ the process on a cons iderable scale. The

valuable results therefore which have been thus far attained in the
practical application Of the process, are entirely due to h is Ski ll
and energy .

Mr. ROBERT PANTLING has been appointed Deputy Superin
tendent

,
Government Cinchona Plantations, Sikk im, in succession

to Mr. J . A. Gammie . Mr. R. Pantling w ent out from Kew

in 1879 to the Royal Botanic Gardens, Calcutta.

Mr. JOHN HENRY HOLLAND,
formerly a member Of the

gardening staff of the Royal Gardens and Since 1896 Ass istant
Curator Of the Botanic Gardens (Station) Old Calabar, in the Niger
Coast Protectorate has been appointed by the Secretary Of State

for Foreign Affairs 0 11 the recommendation of Kew , Curator in
success ion to Mr. Billington .

Visitors during 1897
— The number Of persons who visited the

Royal Gardens during the year 1897 was That for 1896
was The average for 1887—96 was The

total number on Sundays was and on week days
The maximum number on any one day was on June 7,
and the smallest 5 7 on March 18.

The detai led monthly returns are given below
January
February
March

Apri l
MayJune
July
August
September
October
November
December

Total 1

Botanical Magaz ine for December.

—
.4gave Scltottii is a small,Slender species from Ariz ona, where it grow s in abundance on

the mountains at a height of feet. The Kew plant flowered
for the first time in March , 1897. Qa illry

’

a Sapona ria was

communicated by Thomas Hanbury
, Esq ., in whose gardens at

La Mortola it has recently flowered . This plant, wh ich is a

native of Chili , produces a hard wood
, but it is chiefly valuable

on account Of the soapy properties Of its bark . The pretty
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Peruvian Odontoglossum retusum was sent to Kew by E. H .

Woodall, Esq., of Scarborough . Kniphofia breviflora flowered at

Kew in October, 1896. It has small , pale-yellow flowers arranged in
a dense raceme . Habena ria rhodocheila has flowers w ith green
sepals and petals, while the deeply lobed labellum is usually
orange-red . Tubers of th is plant w ere sent to Kew by C . Ford,
Esq ., Superintendent of the Botanic Gardens, Hongkong.

Botanical Magaz ine for January.

— Camoens ia mam
’

ma is a

climbing legum inous plant from Western Africa, discovered in
the Congo region by Christian Smith in 1816. It was introduced
into theRoyalGardens in 1873,when some seedsw ere received from
Mr. J . J . Monteiro . Its magnificent flowers are very fugacious .

Paphiopedilum Violon
'

a -Jl a rim is the name adopted for an orchid
from Sumatra, originally described as a Cypr ipedium. The plant
figured was sent to Kew by Messrs. F. Sander CO ., Of St. Albans.

Strobila nthes dyer ianus , native of Burma, was received at Kew

from the Botan ical Gardens, Singapore, and the flowering
specimen figured was communicated by Mr. R. I . Lynch ,
Curator Of the Botanical Gardens, Cambridge . It first attracted
attention as a garden plant on account Of its bri lliantly coloured
fol iage . The flowers are pale violet-blue, borne in erect spikes ,
Lathyrus sp lendens , seeds of which were sent to Kew by Prof.
E . L. Greene, Of the Catholic U niversity, Washington, is one of

the most beautiful species Of the genus to which it belongs . It is

a native Of California, and not quite hardy at Kew . S ieve/ting le

reichenbaeln
’

ana , a rare orchid from Ecuador, is in cultivation ii

the gardens Of Sir Trevor Law rence . The genus belongs to the

Stanhopiece, not to the Oncidieae, as inadvertently stated .

Flora Capensis.

—The completion of the Sixth volume Of this
w ork , contain ing the orders Hremodoracete to Liliaeew was

announced in the Kew B ulletin for last year (pp. 226, It

was resolved to continue w ith the seventh volume for the reasons

explained in the follow ing prefatory note by the Director, which
was prefixed to Part I., issued in December last

The elaboration of the Monocotyledonous orders, to which the
seventh and concluding volume Of the Flora Capensis is devoted,
is a task of no smal l difiiculty . They can only, indeed, be dealt
w ith satisfactorily by those who have made them an Object Of

special study. But as it has been my good fortune to secure the

co-operation Of bota nists who are acknowledged authorities On

these orders , it has been determined to proceed w ith them at once.

And it seemed Sspecial ly desirable to lose no time in publishing
the enumeration Of the grasses, which must necessarily be of

great practical interest in a country SO largely pastoral as South
Africa.

”



24

Flora of Tropical Africa - The resumption of the publication of

th is work at the request of the Marquis of Salisbury was

announced in the Kew Bulletin for 1894 (pp. 17, In the

meantime descriptions of new species collected by various
travellers have been published in the Bulletin in anticipation
under the titl e of D-iaynoses Afr icanw. Of these ten numbers
have appeared

,
including 5 99 new species.

The first part of the continuation was issued in December last,
w ith the follow ing preface
The last of the three published volumes of the F lora of

Trop ica l Afric a appeared in 1877. Since then our know ledge of

the vegetation of this region has increased very greatly . Large

tracts which w ere unexplored botanically at that date have yielded
numerous and copious collections. In resuming the work it has

therefore been found necessary to more clearly define the regions
into which Professor Oliver divided the whole area. In attempt
ing this, advantage has been taken as far as possible of political
boundaries, since they adm it of easy recognition . The regions
may now be briefly defined as fol lows
1 . U pper Guinea — The Western Coast region from the mouth

of the Senegal river to the southern boundary of the Cameroons.

It contains practically the whole of the Niger basin . It is

bounded on the north by a l ine stretching from the mouth of the

Senegal river to Lake Chad on the east by the 15 th parallel of
East longitude to its intersection w ith the southern boundary of

the Cameroons, which bounds it to the south. It includes also
the island of Fernando Po.

2. North Central . - This includes the Sahara. It is bounded to
the north by the Tropic of Cancer ; on the west by the Atlantic
on the east by the 26th parallel of East long itude on the south
by the Upper Guinea region and the Congo Free State .

3 . Nile Land .
— The Nile basin . It is bounded to the west by

the 26th parallel of East longitude ; to the east by the Red Sea

and the Indian Ocean to the south by the Congo Free State and

German East Africa.

4. Lower Guinea — TheWestern Coast region from the southern
boundary of the Cameroons to the Tropic of Capricorn .

It contains the lower course of the Congo, and is bounded to the

east by the Congo Free State, the river Kwango, and the 20th

parallel of East longitude .

5 . South Central . —Comprises the Congo Free State, Lunda and
Portuguese West Africa, east of the 20th parallel of longitude
(Lobale).
6. Moz ambique — The East Coast from the northern boundary of

German East Africa to the Tropic of Capricorn . It includes
Portuguese East Africa and British territories to the Tropic.

As public interest 18 largely centred in tho Petaloid Monocotyledons of Tropical Africa, inasmuch as they lend themselves most

readily to cultural treatment
, it has been thought advisable to deal

w ith these in the first instance.

For the geographical data the fol low ing map has been chieflv
used — Spez ia1-Karte von Afrika. Gotha Justus Perthes. 1885 .

The preface to the completed volume w ill enumerate the most

important sources of the material upon which it has been based .
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The Flora of Lord Howe Island.

—A complete list of the vascular
plants known from this remote island has been compiled by
Mr. W. B . Hemsley, Principal Assistant in the Herbarium
of the Royal Gardens

,
from materials in the Kew Herbarium .

It is published in the Anna ls of Botany (vol. x., pp. 221

together with a brief description of the island and its vegetation,derived from various sources. The general distribution of the

genera and species is given, and synonyms so far as it seemed
desirable, w ith references to the first place of publication, to
Bentham’

s F lora Am tra liens is, Hooker
’

s Handbook of the

New Zea land F lora , and other publications. Altogether 209
species, be longing to 15 9 genera, are tabulated . Counting ferns
as one, 69 natural orders are represented. There are 4 endem ic
genera and 50 endemic species . Prominent among the endemicplants are the palms : Hedyscepe oanterburyana , Clinostigma
mooreanum,

Howea belmoreana and H. foretert
'

ana , and the

giant iridaceous plant, Mora n robinsoniana—all in cultivation in
this country, and some of the palms in thousands.

Pelicans.

— Through the kindness of Rear-Adm iral Blomfield of

the Port House, Alexandria, and of Dixon Bey, of Port Said, six
fine specimens of Pelicanus rrispua were obtained from Lake

Menz aleh and despatched to this country in December last.
Through the kindness of the Secretary,Philip Sclater, Esq .,

the officers of the Zoological Society took charge of the birds on
their arrival . Two were selected for Kew and the remaining
four handed over to the Royal Parks .

Portrait ofRobert Brown.

— '

1he Bentham Trustees have presented
to the collection of portraits of botanists in the Museums of the

Royal Gardens one of the celebrated botanistRobert Brown, F.R.S.

(1773 President of the Linnean Society (1849 It

was painted by Pierce for Lady Franklin about the year 185 6.

From 1801- 5 , Robert Brown was naturalist to Flinders ’ expedi
tion for the survey of the coasts of New Holland, to wh ich
Sir John Frankl in was attached as m idshipman.

Philippine Islands’ Flora.

—Mr. A. Loher, who has spent some

years in investigating the natural history of th is Archipelago, has
sent his very extensive botanical collections to Kew to be

w orked out. Most of the plants were collected in the northern
part of Luz on and many are from the higher mountains . The

latter are particularly interesting, and include a number of

temperate types not previously known to exist in the Philippines
— Ranunculu3 , for example . Another, and an unexpected
e lem ent in the flora, is the presence of Himalayan types, such as

Clematis hedysar zfolia and B erber 'is nq ia lensis. Altogether this
collection promises to be of great value and interest.
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Flora of Tibet.— During the last five years the Kew Herbarium
has been enriched by a number of collections of dried plants fromvarious parts of Tibet, some particulars of which have appeared
in the Kew Bulletin from time to time . (See 1893 , p. 369 1894,
p. 136 and 1896, pp. 99 and 207- 216 also Hemsley in the

Journa l of the Linnean Society , xxx., pp. 101—140, plates 4 and

Several other small collections have reached Kew since ; and

one
, by far the largest ever rece ived from Tibet,” was presented

last July, but has not as yet been completely examined on account
of the pressure of other work. This collection was made by
H . E . Hobson,

Esq ., who is stationed at Yatung, on the eastern

frontier of Sikkim and Western Chumbi, between Yakla and

Gnatong. Botanically it is in the humid Himalayan region, where
the vegetation is comparatively luxuriant and d iversified, whereas
all the collections previously noticed are from the arid steri le
country, which begins a very little to the north . Mr. Hobson ’

s

collection consists of about specimens , largely of herbaceous
plants , amongst which there are doubtless a good many
novelties.

Flora of Mongolia — Mr. and Mrs . Littledale have made another
adventurous journey into the heart of Central Asia this time to

North-western Mongolia, by way of Siberia. Mrs. Littledale made
an excellent collection of dried plants, which has been presented
to Kew . It comprises between two and three hundred species .

Al though there are probably few , if any new species, the specimens

are specially valuable on account of the admirable care w ith which
Mrs. Littledale has prepared them . In all cases where it was

possible the entire plant, including root
,
was procured . Few

professional collectors take as much pains as Mrs. Littledale has

done.

Mangosteens from the West Indies—Plants of this w el l-known
and delicious tropical fruit have been widely distributed from
Kew to the West Indies. The Mangosteen is a native of the

Molucca Islands, and is cultivated in the Straits Settlement, Java,
and in one or two localities in India and Ceylon . The fruit is
regularly sh ipped from Singapore to the Calcutta market. The

firstWest Indian fruits were produced at the Botanic Gardens,
Trinidad, in 1875 . In September

,
1891, the Governor of that

island forwarded some West India Mangosteens for presentation
to Her Majesty the Queen . The Mangosteen fruited for the first
time in the Jamaica Botanic Gardens in 1886 (Kew Bulletin ,

1895 ,
p . Last year a box was received atKew from Mr. J . H . Hart,

ofTrinidad,containingnine fruits ofMangosteen ,which were
perhaps, the first to reach th is country in a condition to allow their
merits to be appreciated . Each fruit was separately packed in a

compartment w ith pine wool . Ow ing to the firm consistency of

the outer wall of the fruit, it appears to travel well . The fruits
were distributed to the Secretary of State for the Colonies and

others. The reports received w ere uniformly favourable. One fruit
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was sent to Mr. George Monro, one of the leading fruit merchants
in Covent Garden,

to obtain an opinion as to prospects of ship
ments of Mangosteens to this country. Mr. Monro reported

Yours to hand . I cut open the fruit and showed it to some of

my best customers, and they th ink w ith me that, if they came in

good condition, and not too many at first. a business could be
worked up in them . At any rate I should like to try some, and

if sent, w ill do all I can to get a trade for them . They appear to
be a fruit that would carry wel l .”

Cofl
'

ea stenophylla.

-The Highland Coffee of Sierra Leone has
been fully described in the Kew Bulletin (1896, pp. 189-191, w ith
plate) . Seeds and plants have also been distributed from Kew to

most tropical countries. The follow ing particulars communicated
by Mr . J . H . Hart, respecting the success of plants that
have lately fruited in Trinidad, only a few feet above the sea-level ,
will be read with interest

Some four years ago we received a new kind of Coffee from
Kew . This has now fruited for the first time, four years from
seed . The trees are in robust health, and have given for a first

yield, a very fair return . Th is Coffee is quite distinct from any
thing h itherto grown ih the West Indies, and appears likely todevelop into a valuable minor product. The berries instead of
being red when ripe, as in the Arabian varieties, are a dark purple,
and th e bean is small and attractive-looking. When dried and

cleaned it has much the appearance of the finest Mocha. The

flavour when made into a cup of coffee is excellent, being ful ly
equal to the finestArabian, from which there is little to distinguish
it in appearance when prepared in the same way . The trees are

much more vigorous than Arabian Coffee, they have a small
,
dark,

shiny leaf, but the individual branches are somewhat smaller than
those of Arabian, and very much less robust than Cofiea liber ica .

Our trees are now eight feet in height and would appear to be
will ing to go higher if we would let them . So far as our
experience has gone w ith Cofiea stenophylla there is good reason

to hope that it w i ll prove a valuable introduction .

”

At the request of Kew
,
seed not required in Trinidad has been

distributed for experimental cultivation in other portions of the
British West Indies .

Cashew Spirit
— The singular fruit of the Cashew (Anacardt'um

ma identa le), a native of the New World, is now well known in
most tropical countries . The tree is somewhat l ike a walnut in
appearance but w ith large, leathery, entire leaves ranged alter
nately on the spreading branches . The flowers, in large terminalpanicles, are fragrant and rose-coloured . The fruit

, when fully
developed, is kidney shaped and is placed at the end of a thickened
pear

-like receptacle. When the coats of the fruit are removed the
kernel is often roasted and forms th e Cashew nut of commerce

In India and the tropics generally these are used as a substitute for
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almonds . They contain an oil that is said to protect the floors of

houses from the attacks of white ants. The pulpy receptacle is
also edible and has an agreeable flavour. It is sometimes ca lled
in the West Indies the Cashew -apple. A new use appears to havebeen found for this in Portuguese EastAfrica. According to a

Report furnished by H.M. Consul in that region (F.0 . Reports ,
Annua l Series , No. 1463, pp. 14, 15 ) the natives inhabiting thepeninsula opposite the island and city of Moz ambique, since they
have been emancipated, “

are bent ou- enjoying the sweets of

indo lence the only agricultural industry carried on now

consists in brew ing and distilling the juice of the fruit of Cashew
treesfl

’

The follow ing is the Consul ’s report of this apparently unique
ndustry

Opposite the island and city of Moz ambique there is a

pen insula, about acres in area, connected w ith the main
land by a narrow neck of land that is guarded by garrisons on

each side.

On this peninsula, which forms part of Terms-Firmes, the

Portuguese have made efforts at agricultural industry .

In the days of forced labour the plantations are said to have
been very profitable. The numerous ruins of substantial farm
houses and residences testify to the wealth of the former planters.
On the suppression of the slave trade the slaves were suddenly
emancipated, w ithout measures being taken to supply their place.

At present the natives are bent on enjoying the sw eets of

indolence. A few days ’ labour procures enough to pay for their
clothing. Food can be obtained from friends or robbed from the

landowners .

The laz iness of the natives and their pilfering propensities
result in reducing the value of property. An estate which
formerly produced a revenue of 2,000l. per annum hardly yields
200l. at the present day .

" The only agricultural industry carried on now consists in
brew ing and distilling the juice of the fruit of cashew trees, andbrew ing the sap of cocoanut palms .

“ Taxation on this industry reached its limit last year. The

landowners collectively petitioned the King of Portugal to

annul the recent law on taxation. They demonstrated that
if it were enforced they would be required to pay to the

Government amounts far exceeding their incomes ; in fact it

would oblige them to cease manufacturing fermented and

distilled liquor.

“ It would seem that the law referred to was intended to

prohibit the manufacture of liquor
, and thus prevent the natives

from obtaining it.
During the cashew season (October, November, and December)

the natives give themselves up to their favourite beverage, andduring that time they become perfectly useless . A great end

w ould be obtained if this l iquor could be kept away from them .

It is easy to prevent Europeans from manufacturing it, but I am
afraid it w ill be impossible to prevent the natives from doing so,
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Hybrid Cofl
‘

ee in Hymn —What are regarded as hybrid coffee
plants, the result of cross fertil iz ation between the Liberian and

Arabian kinds, are being cultivated in some districts in Mysore .

The most recent information regarding them is that contained in
a Report on theManjarabad Ghat Forests presented lastyear to the
Government of Mysore byMr. J . Cameron, Superintendent
of the Lal Bagh Gardens, Bangalore.

It is evident that coffee planters in the district believe the

plants to be true hybrids. No specimens, however, which would
substantiate the fact have been received in this country. It is

therefore impossible to express an authoritative opinion on the

subject. In the meantime Mr. Cameron
’

s account of the plants
themselves w ill be read with interest
When the Barguai estate had been well explored I was taken

to the adjoining one of Oossoor, the property of Mr. BrookeMockett.

Here Mr. L. Crawford, the Superintendent, kindly showed me

the hybrid coffee of which so much is now heard.

These hybrids, w ith their parents, are flourishing, in quantity,
on a piece of land situated near the cooly lines. On this plot,
many years ago, two coffee seedlings had been planted pretty close
to each other, one being Liberian, Cofi a libertou, and the other

the Coorg species, Cofiea a rabica . Both these plants, which are

said to be the parents of the hybrid progeny, are still alive and

both maintain their specific characters. The first two hybrids,
which are now very fine bushes, came up spontaneously in the

vicinity of the parent bushes about 10 or 12 years ago . Since then
numerous hybrid seedlings have been detected, of which the first

batch is sevenyears old . Mr.Crawford tellsme that on Mr.Mockett
’

s

different estates they now cover six acres of land
,and are not less

than in number. The variation in the different seedlings now
in fruit is truly remarkable, and leaves no doubt in my mind as

to the interspecific nature of their origin . I am inclined to think
that in the first instance pollen from Cofiea a rabica (either the
privileged bush near to the Liberian plant or others around) found
its way to the Liberian species, where it fertilised the latter and

subsequently produced a hybrid. Hence C . a rabi
'

ca became the

male parent, while 0 . libertou fulfilled the function of seed
bearer. But being hermaphodite on both sides , there is really
nothing to prevent reciprocal action, so that either species may
fulfil the dual function of both parents. Being a new plant, it is
probable that the seeds and seedlings of C . libel-tea were better
preserved than those of the adjoining C . arabica , hencemy opinion
that the first hybrids were produced from the former and not

from the latter. But subsequently counter and intercrossing have
probably taken place to produce the gradation of strains now

grow ing on the estate. This is the only way in which I can

account for Mr. Brooke Mockett
’
s fine strain of hybrids and cross

breds . In a few bushes, the primaries are somewhat crowded
w ith berries nearly all ripening together, just as in O'. arabica .

At the same time the leaves are larger, greener, and much firmer

in texture than the leaves of the latter. This, I discovered, is the
most favoured strain. as it promises crop and shows no sign of

being attacked by leaf disease . In fact, all the hybrids appear to

be proof against the latter pest.
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Caper Industry in France.

-The following interesting account
,

taken from La Co-opération de Production clans l
’

Agr icultureby the Comte de Rocquigny, is reprinted from the Journa l of the
B oa rd of Agr iculture (vol . iv., pp. 221, 223)

The caper industry of Roquevaire, in the department of the
Bouches-du-Rhone, presents an interesting case of co-operation,

undertaken chiefly w ith the object of ensuring the maintenance
of th e reputation of a locality for the quality of its produce . The
caper producers of Roquevaire and of some other neighbouringlocalities have , it is stated, combined in response to an economic
necessity , in order to counteract the continual depression of pricesinduced by the action of the local trade, which m ixed Algerian
and Spanish capers of inferior quality with those bought in

Provence. The producers of these localities have accordinglydetermined to take the trade into their own hands
,
and have

formed themselves into a syndicate for that purpose . Roquevaire
contains some inhabitants, and n ine-tenths of the caper

producers of the commune (who alone are eligible to the associa
tion) have engaged to deliver their whole production, amounting
to some lbs . or more, to the syndicate . The experiment

is said to have proved completely successful .
The caper is the floral bud of a bush (Camar i

’

e sp inosa) which
has been cultivated from time immemorial in Provence . Th is
bud is picked when very small

,
as its qual ity deteriorates as it

grows larger. The labour of picking the buds devolves upon the
members of the association . It is usually done by women , at

intervals of five or six days during the season, which lasts from
the end of May to the beginn ing of September. When gathered,
the capers are put into w ine vinegar (provided by the syndicate at

cost price) so as to be only just covered, and steeped for two or

three months, after which they are delivered to the association,by whom they are sifted , and then replaced in vinegar in the

society’s cellars, being kept in barrels until sold . The producer
is credited w ith the weight of the capers furnished by him , and

the quality of the buds as determ ined by the sitting (at wh ich he
can be present if he chooses) is also noted . Some tw enty w omen

are usually employed at the association’

s headquarters for about
six months in sifting, which operation is performed by hand w ith
the aid of a metal sieve.

The capers are class ified in six qualities, the finest being worth ,
in 1894, about £4 per cwt., and the inferior sort about 103 . The

net produce of the sales, after deducting the general expenses of

the syndicate, is divided among the members proportional ly to
the amount and qual ity of their deliveries . Thus the money
received from the sale of first quality capers is divided solely
among those who have delivered capers of that grade, and the

members have accordingly an interest in increasing the quality of
the produce.

The capers may be kept a year or more in the cellars . On

being sent away they undergo a double straining, and as they have
absorbed some 10 per cent . of their weight of vinegar, they keepvery w ell w ithout any further addition in a hermetical ly sealed
barrel .
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The principal outlets for these capers are Russia, Germany ;
Sweden, England, and America. Apart from the ass istance given
by the consuls in those countries , the syndicate has also agents

abroad, who are paid by a comm ission on the sales.

As many cultivators would not be in a position to waitfor their
returns until the sale of the goods, the s yndicate advancesmoney
at 4 per cent. to such of its members as require it, to an amount
not exceeding three-fourths of the presumed value of the capersdelivered . The dai ly receipts from the sales have h itherto proved
sufficient to meet the demand for such loans but the association
has secured the faculty of obtaining, if necessary, a considerable
credit at its bankers for this purpose. This can be drawn upon
the signature of the pres ident, and all the members are liable for
its repayment.

“ In 1893 the members of the syndicate picked l ,659 cwt. of

capers, and their sale produced This allowed of an

average of 4d . per lb . being handed over to the members in 1894,
or about the same as was paid by the trade, which appears to have
maintained that price solely in order to retain clients among the

caper
-producers, and to be able to compete w ith the syndicate .

Before the latter was established the trade only paid 2jd. and 3d .

per lb. In the season 1894-5 , however, the syndicate could only
distribute 35d. per lb .,

owing, it is said
,
to the outside trade

delivering mixed capers under the name of Roquevaire capers ,
and thus lowering the prices in the consuming markets.

Co-operative associations for the sale of capers have also been
formed in other neighbouring localities . The syndicate of Cuges
undertakes the prelim inary maceration of the buds, which at

Roquevaire is performed by the individuals ; the sifting is alsodone by machinery, although the results are not cons idered quite
so satisfactory as when this operation is done by hand, but it con
stitutes a saving in the cost. Further, in distributing the money
received from sales among its members

,
the Cuges association

takes account only of the quantity of capers delivered, w ithout
reference to qual ity.

”
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DXCVL—ARTIFICIAL INDIGO.

The Kew Report for 1880 contained (p. 49) a note by Professor
Armstrong, on the then recent discovery by Professor
Baeyer, the successor of Liebig, at Munich, of a method of

producing indigo artificially, which it is preposed to employ on a

large scale (PatentNo. 1177, 18th March, The note con

cluded w ith the remark It is diflicult to avoid the conclusion
that artificial indigo will most seriously interfere w ith, even if it

does

l

not within very few years altogether displace, the natural
artic e.

”

Eighteen years have elapsed, and the prediction, if not imme
diate ly verified, is now much nearer realisation. The stages in

the artificial synthesis of a natural product follow an inevitable
course. The first is to ascertain, however complex, its chemical
composition. The next is to put it together from substances of

simpler constitution. The first attempts, although successful, are
cumbrous because success is mostly only attained by circuitous
methods. It is not

, therefore, at first, usually available for

commercial purposes. But this is only a matter of time when
once the problem has been shown to be theoretically capable of

solution. The next step is to simplify themanufacturing processes,
and th is is inexorably pursued till the artificial product can be

produced more cheaply than the natural one.

In the case of indigo, this result is actually within sight.
Such a result is the inevitable outcome of the application of

scientific chemistry to the industrial arts. The world views it on

the whole with equanimity, for if it displaces labour in one

part, it gives increased employment in another. But it is

not w ithout its drawbacks. It substitutes the factory for the

field, and makes for the congestion of the urban population which
seems inseparable from an advanced civilisation. Moreover, the
substitution of an artificial dye for a natural one has a defect of

the same kind as the substitution of mechanical work for that of

the hand. The artificial dyes have the defects of their qualities ;
they are too good, i .e.

, too pure. Their use is apt to lack interest.
16781— 1375 Wt so 1) a s
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Alizarine has now displaced madder in dyeing Turkey red. The
results are not quite the same. Natural dyes are not absolutely
pure, butmore or less complex mixtures, and they yield in conse

quence in the hands of a skilful operator peculiar tones which are
not easily realised, or

,
at any rate, w ithout more trouble than

cheapness will allow , from the artificial substitutes. The following
note, wh ich has been kindly supplied by Dr. Hugo Muller,
shows that the natural dye may even have practical advantages .

But it is to be feared that these are not beyond the art of the

chemist to imitate.

It i s now nearly 20 years ago that the synthetical production
of indigo was first accomplished, and it was then generally
believed that before long this remarkable achievement of organic

chemistry would
,
as in the case of Aliz arine, seriously affect the

natural product and become of grave importance to the indigo
planter ; but in this instance this expectation was not realiz ed as

anticipated .

The process being too complicated and costly it could not

compete w ith the natural indigo, and, w ith the exception of a

tentative application in cotton printing, the artificial indigo
remained merely a landmark in the progress of scientific
chem istry.

Nevertheless this discovery seems to have caused the indigo
planters to bestir themselves and improve their methods of

w orking, which in turn effected a considerable reduction of the

price and a consequent increase of production .

Meanwhile
,
however, the chem ists were not idle, and a steady

progress in the improvement of the synthetical processes was
made, so much so that at the beginning of last year the Badische
An ilin and Soda Fabrik, Ludw igshafen, made the announcement
that they were now able to compete w ith the natural ind igo, by
offering to the trade pure indigo-blue (Indigotine) at the price
of 17s . per kilo.,

which is about the value of pure indigo-blue
contained in commerc ial indigo.

Thus , notw ithstanding the much reduced value of the natural
indigo, the production of artificial ind igo seems now once more

to have assumed a threatening importance to the indigo grower,
which w ill have in all probability to be reckoned w ith .

In an article published in the Chemiker Zeitung last
November, Sigismund Lang discusses th is subject in a spirit
evidently antagonistic to the artificial indigo, and points out that
the price of 17s. per k ilo. of the artificial indigo is stil l too high,inasmuch as the cost of pure indigo-blue contained in the leading
sorts of commercial indigo varies from 123 . 6d.

— 15s . 9d.
— 163 . 6d

but, what is still more to the point, he calls attention to the

importance of the 2— 10 per cent. of indigo-red (Indirubin, Indi
purpurin) contained in the better class of natural indigo, and

which is said to be absent in the artificial . It appears that thepresence of this colouring matter is all-important in the vat

dyeing, as it causes the proper fixing of the indigo-blue on the

fibre. Without indigo-red the goods dyed in the vat hold the
colouring matter in much less fast a manner, and this is in fact

the reason why Java indigo,which contains little or no indigo-red,
is altogetherunsuitable for vat dyeing.
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It remains to be seen whether this absence of indigo-red in
the artificial indigo will limit its application.

Meanwhile it ought to be mentioned that in some of the
synthetical formations of indigo-blue a red colouring matter is
obtained as a by product, which is supposed to be identical with
the natural indigo-red, and if this is the case no doubt special
attention w ill be given to this substance w ith the view of
remedying the defect of the artificial indigo at present sent into
the market.

The Badische Anilin and Soda Fabrik proposed to manu
facture during last year a quantity of indigo-blue, equal to
chests of 125 kilos. each, whilst the annual export from Calcutta
alone is estimated at chests.

”

The main source of sup ly of indigo is India. The Kew
Bulletin for 1894 (pp. 322 contained a brief account of the
history of the industry in that dependency

,
by Dr. George Watt,

C .I.E. According to figures given by him, the total export fromIndia in 1892- 3 was of the value of rupees, or about
two-thirds of the value of the export of tea. According to the
same authority the total areaunder the crop for all India might be
estimated at about acres. (Diet. Econom. Prod. of
India , vol. iv., 1890, p.

DXCVII.— GAMBIA BOTANIC STATION.

The British Colony on the River Gambia (Colonial Ofiice List,
1898, pp. 119 consists of the Island of St. Mary

, British
Combo

, Albreda, the Ceded Mile and McCarthy
’

s Island, situatedbetween the fal ls of Barriconda and Bathurst, and 15 3 miles from
the latter. The total area of the Colony proper is about 69 square
mi les or about one-fourth the siz e of M iddlesex.

The principal productions are ground nuts, hides, beeswax, rice,
cotton, maiz e, kous (Pennisetum), palm kernels, india-rubber and
native pagus or country cloths. A considerable entrep6t trade
is done w ith the neighbouring French Settlements . Most of the
exports (of the value in 1896 of go to France, while
most of the imports (of the value in 1896 of come from
the United Kingdom . The climate is fairly healthy during the

dry season. The mean temperature is The rainfal l from
June to October is usually very scanty, and there are prglonged
seasons of drought. The cool Harmattan w inds blow from
November to February.

The agricultural resources of the Gambia have been discussed
in the Kew Bulletin (1889, p . 142 1890, p. 261 ; and 1892, p .

the meteorology for the years 1887—1891 in Kew Bulletin ( 1892,pp . 109 the cotton cultivation and the manufacture of the

interesting pagus or native cloths in Kew Bulletin (1894,p. the botany in Kew Bulletin (1891, p. 268, and 1892,
p. 45 ) Gambiamahogany in Kew Bulletin (1890, p. 168) and the

native medicines in K . B . (1893, p.

In 1894 the Administrator made application to the Secretary of

State for the services of a Curator to take charge of a Botanic
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Station proposed to be established at Kotuin British Combo. In

March of that year, Mr.WalterHaydon, a member of the garden
ing staff at Kew ,

who had been Acting Curator of the Botanic
Station at Lagos, was appointed to the post. Mr.Haydon has con
tinned in charge until the present time .

The follow ing extracts giving an account of the work carried
on at the Gambia Botanic Garden, are taken from the Report of

the Curator for the year ending 31st December, 1897. These
afford an interesting record of the efforts made to establish new
industries in the Colony .

THE C URA'
I‘OR to the ADMINISTRATOR of the GAMBIA.

Botanic Station, Kotu,
January 30, 1898.

I HAVE the honour to submit my Report on the Botanic
Station for the year ended 3l st December, 1897.

1 . Mr. G. J. Thomas was appointed Acting Curator during my
absence on leave . I left the Colony on the 11th May, 1897, and

returned on the 5 th November follow ing. My absence, therefore,
extended over a period of five months and twenty-four days.

2 . In the early part of the year a house was erected w ithin the
Botanic Gardens for the use of the Curator, who is now always
resident on the Station. The house is in the centre of the Gardens
and commands a view of all the ground under cultivation.

3 . A low cane fence has been erected around the house and the

adjoining nursery for a distance of 72 feet from the building.

This was necessary in order to divide th is part of the Station from
the public part and add to the privacy of the dwelling.

4. The general work dur ing the year has been devoted to

mak ing up nursery beds, sow ing seeds, planting out, and digging
up roots, especially those of the Run palm (B orassus flabelli
formis), which had taken possession of the land also in making
paths around the house, keeping the ground free from weeds, and
in carrying on the general business of the Station.

5 . Nearly all the large trees still standing w ithin the Station
ground were pruned. They were native forest trees when the

Station was started and were damaged by bush fires . They now
present a much healthier and more pleas ing appearance.

6. A palm tree (E laeis guineensis) w ithin the Gardens is very
noticeable. It is grow ing out of the centre of a large Ficus
Vogeli i tree. The long trailing roots of the Ficus embrace the
trunk of the palm,

and in time it w ill form a large tree. This
specimen has also been pruned, and as it is in a prominent
position its peculiarities can easily be observed .

ROADS .

7. All the roads have been kept in good condition . They
would , however, be greatly improved by putting stone on them .

There is a bed of rock passing close to the surface of the ground
a few minutes’ walk from the Station. By means of blasting,
enough stone could be obtained to cover the whole of the roads in
‘

the Station . This would be a great improvement. At present

the roads are formed simply of earth thrown out of the drains
on each side and may at any time be washed away by heavy
rams.
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also be deepened and builtup. Awater tank for holding rainwater
is urgently needed for the supply of good drinking water for thehouse. Good water is essential in the tropics. Often the water

here is practically unfit for use.

FENCES AND OUTHOUSES.

11. The w ire fence erected around the Station in 1895 , is keeping
in good condition. It is as strong now as when first erected .

The posts are of the Run palm, and, so far, are free from the attacks

of white ants . The gates and gate
-posts were painted and tarred

before the rains.

The outhouses of cane and grass have suffered badly from the

ravages of the white ants, and wi ll require rebuilding. This
should be done as early as possible as the ants are destroy ing the
tools, seeds, &c., stored in these buildings.

ECONOMIC PLANTS.

12. Liberian Cofiee.
—The two large trees near the main entrance

gates have flowered and give signs of yielding a large crop of

cherries. The trees are perhaps too tall to be good Specimen

plants. They are at least 10 feet high. One yielded last year
about 3 lbs. Of coffee berries as a maiden crop. The young coffee

plants,which are distributed amongst the bananas, are looking
strong and healthy. These were again attacked by insects, but
w ith constant syringing they have become cleared of their
enem ies. The crop of berries gathered last yearwas sown in a bed
in the nursery before I went on leave, but apparently failed to
produce plants . I have now planted more seed so as to have
young plants before the com ing rains.

13 . Kola (Cola acuminata ).— The plants left in the nursery
were transplanted into their permanent places during the rainy
season .

14. Cotton — There has been a fairly good crop of cotton picked
from the plants grown last year. It is of good quality, w ith a

long staple .

15 . Jute (Corchorus olitor ius).— The seed of this plant was
again sown and better results were gained than on the previous
occasion . The ground was prepared and seed sown on the north
side of the station, in a rather swampy situation. It was started
this year two months earlier. The fibre produced was a very fair
sample for a first trial . We shal l be able to produce a much
larger and finer crop next season . The plant to be successful
here must be sown at the commencement of the rains, say the

first week in July. It must have all the rain it can get while it
is grow ing, and the seed must be sown th inly, or the plants wi l l
fail through not having sufficient room to grow .

The follow ing notes were taken on the crop which produced
the sample of fibre submi tted to the Dundee Jute Growers’ Asso
ciation.

The area Of land sown was about a quarter of an acre. The

seed was sown on June 13. Cutting the plants was begun on

October 11. Rotting the stems took tw enty days. The number
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of plants cut from the area sown was These weighed when
(

S
h

i

ied 22 lbs., and the amount of cleaned fibre obta ined was

be.

The following report has been received from the Dundee Jute
Growers

’ Association on a sample of jute grown and prepared at
thi s station

JUTE from the GAMBIA COLONY.

Dundee, December 21, 1897.
DEAR SIR,

I HAVE now to advise that the sample Of jute from the

Gambia Colony which was returned to you yesterday may be

said to have been seen by the whole trade here, by whom it has

been examined w ith much interest.
The samme does not have the high colour of the best jute from

India, but it is similar in that respect to jute which is received inlarge quantity from that country.

The fibre is good, possessing strength and good spinningquality. It has been very w ell prepared, is free from blacks
(smal l pieces of bark sometimes left adhering to the fibre from
want of thoroughness in preparing) and it has a good glossy
fibre . The sample may be classed as medium qual ity of jute and
quite merchantable.

The root end has not been cut off, nor what is known as

crop at the other end been removed, no doubt in order to Show
the full extent ofthe growth as far as '

possible. Jute of the quality
of this sample when prepared for market should be free from
root and crop. It will be seen that if so treated the sample
would not yield more than two feet length of fibre.

Except for the short length, there is no fault to find with the
sample in comparison w ith jute from India of the quality with
which itwould be classed.
It is understood that the short length of the sample is ow ing to

late planting and an exceptionally dry season. Tak ing these

circumstances into consideration, the sample gives great promise
that jute grow ing in the Gambia Colony w ill prove a practical
success. It may be mentioned that the jute crop of this season

now arriving from India is a very large one, and that the prices
are exceptional ly low ; but if with favourable conditions jute of

the qual ity of the sample from Gambia can be produced, w ith
l ength of fibre nearly equal to the Indian growth, there is a large
future before it.
Taking one yearw ith another, the values realised for the Indian

crop have been sufficient to induce a constantly extending
cultivation in that country.

Youwould receive along w ith the sample a smal l portion taken
from a bale of Indian jutewhich has been sent to Show the length
of jute of this season’

s crop.
Apart from the fact that a better price per ton is realised for

jute of a long grow th, the bulk of produce from the land is
materially afi ected thereby— a most important factor in the result
to the producer.
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Itmay be hoped that the trials now being made w ill prove thatjute growing in Africa w i ll fulfill all the conditions of commercial
success .

Yours truly,
(Signed) GEO. C . KEmLER,

Secretary.

16. Beniseed (Sesamum indz
'

mm).— Two acres of land were
placed under cultivation during the last rainy season w ith seed

of thi s plant. It has grown exceedingly well . Seeds have been
distributed to the headmen in British and Foreign Combo, but so

far I have not heard whether the seed was utilised . The return
of the crop grown on two acres at the Station from 85 lbs. of seed
was 784 1bs., being nearly tenfold . There is said to be a ready
demand for beniseed, and if grown in large quantities there
would be a profitable return . The land was first ploughed by
the oxen, then the seed sown broadcast and harrowed in . The

crop was cut just before the seed vessels burst, and the plants
were tied in bundles and placed on Run leaves to dry in an

upright position. The seed was caught as it was expelled from

the capsules. By shaking the bundles the seed is readily
removed . The dry stems are then packed into a heap, and

burned, so that the ash may be returned to the land as manure.

I7. Indigo (Indigofera tinctor ia ). —Seeds of this were sown

during last season the plants were smaller than usual ow ing to

the dry weather. A large quantity of seed was given away to the
natives, who grow this plant for their own use . NO attempt has

yet been made to extract indigo for European markets.

18. Kous-kous (Pennisetum typhoideum).— A large quantity was
grown during the past season. The yield far surpassed that of

last year. The area planted was four acres. The produce is used
for feeding the animals employed at the Station. The land was
ploughed and the seed sown broadcast in August last. The

amount of seed sown was one bushel, weighing 5 6 lbs., and the

crop gathered was 56} bushels, weighing 64 lbs. per bushel .
The total weight of the cropwas lbs ., or 1 ton 12 cwts. 32 lbs.

This w ill be sufficient to last the animals employed here until the
end of the current year . When I proceeded to England I took a

small quantity of th is grain with me, w ith a view to finding out
whether there was any market for it. I was informed by the
manager of Messrs. Spiller Baker, the largest grain importers
in South Wales, that the corn was imported into England, and
used principally for feeding poultry, the market price then
(September) being three shillings per bushel . Possibly a trade

w ith Europe could be carried on w ith this grain.

RUBBER.

19. There are four different species of rubber-producing plants
growing in the station . The most common species are the native
rubbers (Landolphia owar iensis and L. flor ida). These abound
on the Gambia, but ow ing to the ruthless manner in which the
trees are tapped, it is feared they w ill soon disappear.
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20. Hevea brasiliensis (Para rubber).— A. few plants of th is are
at the station , but they do not appear to be grow ing very well,
ow ing to the long dry season .

21. Ca stilloa elastica (CentralAmerican rubber) — Several plants
were brought out by me as already mentioned from Kew . They
are now growi ng well , and are about two feet high . These plants
are said to grow wel l in a deep warm soi l, composed of loam and

sandy clay ; a dry or rainy climate seems equal ly suitable, but a
high and equa l temperature, which does not sink below 60

°
F. at

any time is essential .
22. Manihot Glaz iovu yields the rubber known in commerce

by the name of Ceara rubber. This plant grows w ell in the

Colony. The only diffi culty up to the present has been to

procure the rubber from the tree. The sample of rubber collected
from a tree grow ing at the station is free from impurity, but
though small, it is quite large enough to Show that the method of
col lecting I have practised is the correct one and the one which
should be impressed on the local rubber collectors. The plant is
very hardy, and will grow almost anywhere. Its healthy
appearance in this Colony shows that it may prove of great

value.

FRU ITS.

23 . The large orange trees in and around the station have
borne an average crop Of fruit this year. The flavour is very
good. The young plants put out during the last rains are grow ing
well. A large number of young plants in the nursery beds w ill
be available for distribution during the coming rains. Some of

the two-year old plants w ill be grafted w ith l cions from the plants
brought out from England . These are the Tangerine orange.

The original orange plants brought out from Kew have been
planted in tubs, and are grow ing w ell . They will eventually be
transplanted into their permanent places.

24. There are many plants of the West Indian lime grow ing in
nursery beds. These w ill be ready for transplanting during the
rainy season .

25 . Cashew (Anacardium occidenta le).— The trees planted threeyears ago yielded a good crop of fruit during the year. They are
look ing very healthy, and are in full bloom again . The fruit is
welcome, as it is in season when there is no other fruit in the
local market.
26. Avocado Pear (Persea gra tissima). - There are a number of

young plants in permanent places. They are looking healthy, and
appear to be grow ing well . The original tree is again crowded
w ith good-siz ed fruits.

27. Water-lemon (Pa ssiflora laurifolia).— Twenty-four plants
were raised from seed and planted out. One plant only has done
wel l, but this, I hope, wil l soon begin to fruit. Cuttings havebeen successfully rooted .

28. Sour Sop (Anona muricata).— One plant is grow ing and

looking exceedingly healthy.

29. Pine-Apple (Anana s sativa).— The suckers of the Queen
pine-apple brought from England in 1896 and planted inside the
compound are looking well some are show ing fruit. There is
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a considerable difference to be Observed between these and the

almost w ild plants Obtained from Sierra Leone.

30. Bananas — The best sort of banana is that known here as

the Grand Canary banana (Musa Ca rendishii), originally f r

om

China. It is dwarf-grow ing, seldom exceeding five feet in height.
It yields large bunches of fruit of good quality . Several bunches
of fruit have been produced during the year, most of which have
been sold to persons residing in Bathurst, who are glad to be able
to purchase bananas at a reasonable cost. The local varieties are
steadi ly improving under cultivation,

both in flavour and siz e, but
so far, they cannot be compared to the Chinese banana.

31. Plantains (Musa paradisiaca ).— These are doing well and
are looking healthy. Fruit has been sold during the year.

CATTLE .

32. Two extra bullocks were purchased . The animals are in

good condition and do useful work. They are chiefly employed
in ploughing, and are able to perform this work during nearly the
whole of the dry season as well as during fine weather in the

rainy season. Should a cart be added to the Station, these animals
w ill be able to do all the haul ing that is required . At present

this has to be done by means of wheelbarrow s and baskets.

PLOU GIIS.

33. A new plough was purchased, and an exhibition of

ploughing was given before the native Chiefs in Bathurst during
the Jubilee festivals.

NEED FOR IRRIGATION.

34. It w ill be noticed that most of the crops produced here are

from annuals. This is due to the long periods of drought to
wh ich the Colony is subjected every year . Itw ould be impossible
to grow other plants w ithout irrigation . At present, if an experi

ment is tried during the rainy season and is unsuccessful, a whole
year is lost because there is not suflicient water available for

another experiment to be made during the dry months of the year.

Again, some crops do not require so much water as falls during
the rains, and yet they cannot be brought to perfection after the

rains have ceased ow ing to the entire absence of moisture. Hence

such plants require to be planted at the end of the rains to
prevent their becoming mere leafage w ithout fruit. With irriga
tion I believe nearly every plant suitable for the tropics could be
grown, either at this Station or w ithin the Colony. But w ith
nearly eight month s of drought very few plants can be expected
to thrive. This question of irrigation deserves to be taken up by
the Government.

FIRE BELT .

35 . A tract of ground, 15 feet w ide, has been cleared all round
the station in case of bush fires. This precaution is very necessary ,
as the bush is Often set on fire by the natives.
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SEASONS.

36. There was practically no rain for seven months this year,
and the rainy season was shorter and the rainfall lighter than for
the past five years
The follow ing is the record of the rainfall for 1897

Total for the year 33 61 inches.

The Harmattan set in during the first week in December. It

did some slight damage to the plants in the station .

37. The receipts for seeds, plants, fruits, etc., sold during the

year were £14 93 . 2d.

(Signed) WALTER HAYDON.

Curator.

DXCVIII. —NEW METHOD OF DRYING VANILLA
PODS .

In the Kew Bulletin (1896, p . 224) a note appeared giving a

brief account of a method of drying vanilla pods by means of

chloride of lime in course Of trial at the French island of Réunion.

Fuller particulars are now to hand in a report from Her Majesty’s
Consul, addressed to the Marquess of Salisbury (F.O. No. 1965 ,
Annual Series, 1897)
Exp lanatory Notes as to the Drying of Vanilla by Chloride of

The object aimed at in the treatment of vanilla, is to endow it

w ith keeping properties, and at the same time to develop the
perfume which has not yet come into being at the moment of

cropping.

Pods of the best quality should be perfectly smooth, and

w ithout excrescences or holes. The longer the pods, and the

more perfumed they are, without acidity, the more valuable is
the vanil la.

The success Of the treatment of vani lla depends upon the

care bestowed upon it, and especially upon the state of maturity
of the pods.
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If the van illa is picked too green, its treatment w ill be difficult
and its keeping qual ities doubtful , the pods w ill be thin and poor
after drying, whilst the perfume w il l not be properly brought out,
and what there is w ill be lack ing in quality.
If plucked when too ripe, the treatment w ill be easy, it w ill be

of good siz e and highly perfumed
,
but it w ill split and thus lose

much of its commercial value.

On a well-ventilated and properly exposed plantation, the pods
are ripe when the lower part begins to turn yellow ish.

The treatment by chloride of calcium, 0 3 013, as indeed do all

the othermethods of treatment, consists of Several operations
1. Stoppage of vegetation .

2. First drying and colouring.

3. Drying.

4. Watching.

1 . The process of drying in a stove by means of hot water is

the one resorted to. On the day of the cropping, or the next day
at latest, the pods are put to dry by heat in tin cases of the

follow ing dimensions mill imetres by 02 20 metres by
03 50 metres. Old petroleum oil tins are generally used for thepurpose . The siz e may be slightly altered, but the w idth and

breadth of the box should not be too large, as the vani lla in the
centre should be subjected to ‘

the same heat as that which is
nearest to the sides of the box. Otherwise the treatment of the

pods in the centre would not be assimilated to that of those at
the sides, and the resultant colouring would be slightly different.These boxes are fitted with lids closing on the outside Of the

box. They are lined w ith wool carefully arranged along the

bottom and up the sides, and a little over the tOp of the sides.

The vanilla pods are placed on end close enough to secure
pressure w ithout damage by rubbing a horiz ontal layer is placed
on top of these, the woollen covering is folded over all and the

lid put on.

The boxes thus arranged are put into the halves of wine

barrels and hot water emptied into the barrels up to the lid of theboxes, care being taken that no water gets into the boxes. In

order to prevent the sudden cooling of the hot water, the barrel is
covered w ith a piece of sacking. It is left thus covered during
one night.
2. Next morn ing the pods are w ithdrawn and exposed in the

air for some time to dry then for two or three days they are
keptunder woollen coverings in full sunlight.
For this operation low wooden boxes are used, a single layer ofpods being placed in the bottom and covered w ith a woollen

cloth. The boxes are placed in sunlight on trestles to prevent
contact with the more or less moist earth. After this operation
the colouring of all the pods w ill be uniform if the drying by hot
water has been properly done .

Now is the moment to proceed to the drying operation.

3 . The old methods of preparation, drying in the Open air upon
screens in an airy situation, or in hot-air stoves, in which the heat
is constantly renewed, result in a loss of perfume and at the same

time require a large amount of hand labour. These drawbacks
are avoided by drying in closed vessels by means of chloride of
03 10111111, 0 30 12.
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added to as necessary. When the trays are filled with vanilla,
and the chloride vessels are in their aces, the door is closed and
should fit perfectly into the doorjamg. To be quite sure that the
boxes are hermetically closed all rivets in the box should be

soldered beforehand .

Every two or three days the van illa is carefully examined, and
any pods show ing moisture are taken out and put aside to be
sunned and prepared by themselves in a special box, where they
are all collected .

In from 25 to 30 days the vanilla w ill have reached the

required degree of dryness . Practice w ill show the exact moment

when they should be withdrawn.

Vanilla insufficiently dry w ill not keep and breeds small
worms ; vanilla over-dried keeps well, but it is not supple, it is
called broken (brisée) and has less commercial value.

4 . After leaving the box,
the vanilla is placed for several days

on small frames in a covered and well-ventilated place, then it is
removed and shutup in tin boxes, each holding from 15 to 20 kilos .

of vanilla.

There it remains for several weeks, be ing examined every
two or three days and any show ing traces of mildew is carefully
w iped.

When it is thought that the vanilla has reached perfection
(rendue apoint) and its perfume well developed, the clean ing of

the vanilla is taken in hand in order to remove the dust and the
germs of m ildew which may adhere to it. Vanilla which is

not subjected to this process is dull in colour and does not

keep w ell .
25 to 30 litres of water at about 60° Cent. (140° Fahr.) are

emptied into a perfectly clean receptacle and 15 to 20 kilos . Of

vanilla are thrown into it and vigorously stirred up in the waterby hand .

The pods are w ithdrawn ,
lightly w iped and put to dry in the

shade . In a few days when the pods are dry, they are sorted and
classed according to length and quality, and made up in bundles.

All these Operations must be conducted w ith the greatest care.

The bundles are placed in tin boxes w ith covers . Each box

contains only vanilla of the same length and quality, and holds
from 4 to 5 kilos. each .

Vanilla should never be sent away immediately after dealing
w ith it. It must be watched for at least a month to be quite sure
that it w ill keep during a sea voyage .

During the time it is being watched the boxes should be

examined tw ice a week, and every pod show ing the least trace of

moisture should be w ithdrawn .

The mildewed pods are worked up by various processes and
sold as quite inferior vanilla.

DXCIX.

—DATE PRODUCTION IN BUSSORAH.

Notes on the cultivation of the Date palm in South Australia
appeared in the Kew Bulletin (1895 , pp. 161 and in Antigua
(1896, pp. 26 An extract from a Report on the Trade
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of the Kerman Consular District, Persian Beluchistan (F. O., 1896,
Annual Series, No. with particulars of the growth of

date

252
aI

%
in that region, was published in the K . B . (1896,

pp.

t _2
.

The follogving interesting Memorandum on the Bassorah Date
Season of prepared by Consul L. A. Forbes (F. O., 1898,
Miscellaneous Series, NO. furnishes important information
respecting one of the principal sources whence the dates of

commerce are obtained
Considering the popularity of the fruitof theDate palm (Phoenix

dactylifera), particularly among the juvenile portion of all classes
in the U nited Kingdom, it is somewhat surprising how few even of

those who have received education possess any know ledge as to

the places from which the sweet and wholesome date is exported .

The popular idea is generally found to be represented by a solitarypalm tree near a well, or by a score of such trees in an Oasis of

the desert, but seldom, if ever, does it comprehend millions of

acres along the banks of a magnificent river covered like a dense

forest w ith countless palm trees. When it is considered that the
palm tree and its products can be utilised for many more than a

hundred different purposes by the natives of the countries where
it thrives, it w ill be readily perceived how valuable must be theland which grow s them, and how valuable must be the industry
and trade connected with its culture and the export of its fruit.
The largest export of dates in the world takes place from

Bussorah (Turkish Arabia), situated some 70 miles up the River
Shutt-cl-Arab, which is the river formed by the combined waters
of the rivers Tigris and Euphrates ; other ports which compete
w ith it in this respect are Maskat, on the western shore of the

Gulf of Oman, Tangier, and some ports of Tunis .

The date season in Bussorah begins, according to the earliness
or lateness of the crop, in the early or m iddle part of September,
and lasts six or eight weeks. The crop was ready for packing
this year about the usual time

,
viz .,

the middle of September.

The price is usually fixed at a meeting of the growers and

buyers. This meeting or conference is generally held as soon as

the dates are ready for packing, but this year it was considerably
postponed with a view to obtaining reasonable terms w ith the

owners of the dates by showing them that exporters were in no

hurry, and were not eager to obtain dates at very h igh prices.

Nevertheless
,
the smaller shippers and some even of the leading

exporters in their great anxiety to secure their requirements and

commence packing paid high prices for their dates. The first

prices demanded were 340 shamis' (about £20) for Hellaw is

(the best packing date) 280 shamis (about £ 16 for

khedrawis (the second quality) and 180 shamis (about
£10 for “

seiyers (the inferior description) per 1 kara of

okes
‘

l
'

(about 50 These prices, however
,
do not repre

sent the limit of rise, for 400, 300, and 200 shamis (about £23
£17 13s ., and £11 15 8 . respectively) are said to have been given
for the three qualities respectively .

17 shamis are equal to about £ 1 sterling.

1 1 oke equal to about 2} lbs. avoirdupois.
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These high prices, it is feared, must result in loss to some

shippers, for it is said that a large quantity of dates of last year
still remains unsold in London and elsewhere. To maintain
prices at a level necessary to obviate great loss it has been thought
advisable to institute a combination in London, w ithout which it
is believed that prices would have descended disastrously low
w ithout sales being effected, ow ing to the flooding of the market
by this year’

s importations of dates . The packing of the dates
and the departures of the steamers were also delayed for the
purpose of clearing last season

’

s unsold stock in London and

America, as well as for the object above alluded to, but buyers
would seem not to have come forward, so that the stock has beenlittle reduced .

The British firms engaged in the date trade would seem to

make a great mistake in establishing combinations to maintain
prices at a high figure instead of using their endeavours to push
the retail sale of dates. People who are in need of dried fruits
will certainly regard the relative prices of the different sorts, and ,

therefore, to artificially keep up the price of dateswould not seem
to be the best method of improving the trade in the long run,

although it may have been successful for one or two seasons. It

would appear that the direction in wh ich improvement should be
sought is by pushing the retail sale, and by taking into greater
consideration the local changes which have taken place in regard
to the increase of native packers, the attitude of the native
growers and practices which were suitable and advantageous years
ago, but of which altered circumstances may demand their partial
or total abandonment, and the substitution of others more

beneficial to the British exporting firms .

The quality of dates this season is said to have been exception
ally good , although the quantity was somewhat less than last
season, ow ing to excess ive heat about the time the crop was

entering into the ripening stage which caused the fruit to dry up
and fall . Some gardens were also affected by blight, which caused
much fruit to drop Off before being matured. It is said that
about cases of 5 cwt. each were shipped from Bussorah
for London, New York, and other places. Maskat is said to have
exported cases. Besides the shipment of dates in boxes a

large quantity is exported in baskets to Ind ia aud its dependencies .

These dates are generally of the inferior qualities and are trans

ported ih native sailing craft.

It would seem that the packers of dates were more or less
obliged to ship as many cases as they possibly could, seeing that
there were at the beginning of the season empty boxes
which had been paid for, the smaller packers not being in a posi
tion to be able to hold over empty paid-for boxes to the next

season and seeing also that cons iderable advances of money had
been made to packers who were thus enabled to pack more dates
than their own limited capital, w ithout such advances, wouldhave permitted them to pack ; large advances to the growers
against their dates when ready for packing had also been made.

It must also be observed that packers had incurred sundry not

inconsiderable expenses in the erection of pack ing sheds, and
were presumably induced to make these preparations for packing
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as many dates as possible by the comparatively fair prices which
were obtained last year for the first arrivals of dates in London,
while they seemed either to forget, or fail to take into considera
tion, the considerable quantity remaining unsold from ' last year’s
shipments. So eager and impetuous were some of the minor
native shippers to obtain as many dates as they could that, it is
related, they have parted with their wives’ jewellery even in

their hot haste to secure as much profit as possible. But looking
at the state of the date market in London, which has already
been adverted to above

, there would seem to be very little
room for doubt that many w ill repent their rash and ill-judged
speculation.

It may be generally said that the culture of the date palm in

the Turkish province of Bussorah has steadily increased since
th e packing of dates in boxes for export to the U n ited Kingdom
and America was started

,
which is about 15 years ago . In the

year 1896 the greater part of the country was inundated by
unprecedented floods, in which it is reported over a million date
palms w ere destroyed ; these trees, it is believed , have been all

replaced by young ones, but still it w ill take 6 to 10 years before
the latter produce fruit in any quantity. The high prices which
are now obtained by the growers for their dates have rendered
the possess ion of date gardens most valuable property, and the
culture of the date palm receives from the Arabs great care,

attention, and expenditure of capital in manuring and irrigation,

which is not the case w ith land under any other form of produce .

It may be interesting to note that one of the uses to which the
date has been applied is the manufacture of vinegar. A company
was formed for the purpose, but there is no information available
as to its success or otherwise . It seems, however, to have afiected
no appreciable difference in th e demand for dates.

Until France imposed a prohibitive duty, dates in baskets used
to be imported into that country for distill ing purposes. At
present she imports an incons iderable amount of dates .

It might be worth while giving the date a trial for making
whisky, as “

arak,
”
the cheap native liquor of the country, is dis

til led exclusively from dates.

Lastly, it may be observed that the date business of Bussorah
does not possess very bright prospects, although British capital
employed in it has shown, and may show thi s year, good returns
nevertheless, there are circumstances connected w ith it, briefly
touched upon in th is memorandum , which demand the considera
tion of the British firms, and which may detrimentally and per
manently influence their share in it.
The consumption of dates seems to have been on the decline

,

for which there may be many reasons, but perhaps it may beprimarily ascribed to other dried fruits, such as currents, raisins,
and figs, being procurable at a cheaper rate, and it would therefore
seem to be a m istake to bolster up the price of dates by combi
nations which w i ll certain ly not tend to augment the demand for
them . The large annual sh ipments serve only to glut the market,
while no signs of an increasing demand are apparent. The

demand for dates must be dependent to a very cons iderable
extent on the supply and price of other dried fruits, and it has

16781 B



50

been said that a total failure of the Bussorah crop would not raise
the price of dates 25 per cent. if other dried frui ts were an

average crop. On the other hand the expenses connected w ith
buying, packing, and shipping the dates to England are so large
that, unless a certain price is obtained for them, loss must ensue .

The native growers for the last two years have demanded and
received much higher prices for their dates , and they w ill be
likely to hold out in future for equally high, if not higher, prices,
on one pretext or another. Combinations of packers to lim it the
price to be paid for the dates, or to limit the number of boxes to
be sh ipped, or to abandon the custom of giving advances to the
growers, seem to be impotent in effecting any good ow ing to the
unrel iableness and untrustworthiness of some of their number.

The practice of making considerable advances to small packers,
who are thus enabled to swell the shipments far beyond the

requirements of the market, should be kept w ithin very narrow
l imits, if not abolished altogether. As a final observation,

it may
be said that probably the best thing for the date business in
Bussorah , as regards the interests of the British firms, would be
if the small packers were to suffer a severe blow which would
drive them to an abandonment of it.

DC — BERMUDA ARROWROOT.

A summary of information respecting the important arrowrootindustry carried on in the island of St. V incent was published
in the Kew Bulletin (1893, pp. 191—204 and p . Queensland
and Grenada arrowroots were discussed in the same volume

p. 33 1 and South Australia arrowroot two years later
(yfew Bulletin,

1895
, pp. 100

Hitherto no authentic account had been available of the inter
esting arrowroot industry carried on in Bermuda. This colony
does not export a large quantity (about 500 to 700 kegs yearly),
but it is '

always admitted that the produce is of the finest qual ity.

The prices, in 1893, ranged from 2s . 2d. to 13 . 3d. per pound, while
good St. V incent only fetched 3&d. to 6d. per pound . At the
present time St. V incent arrowroot has fal len still lower, and

some sorts are unsaleable at almost any price.

It is evident that one reason for the superior character of

Bermuda arrowroot is the scrupulous care taken in every state

of the manufacture. Added to this, the water is extremely pure .

The only particulars obtainable of the industry are contained in
the Report of the Commissioner of Agriculture, for the

years 1881—1882, p. 226. As they may be of service to many
colonies where arrow root is cultivated, they are reproduced
below

The island of Bermuda has the reputation of producing
superior arrowroot. The mode of culture adopted is very s imi lar
to that practised in the culture of the common potato. The

ground is well manured and ploughed deep. It is then harrowed
and laid out in drills about 6 inches in depth and 3 feet apart.
In these drills the roots are set about 8 inches apart, covered
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with the plough, and the surface smoothed by harrowing. The
plants require a whole year to mature, and economical planters
set the drills somewhatw ider apart and introduce an intermediate
row of the potato, the crop of which is ready for removal before
it can injure the arrowroot crop. Sometimes Indian corn is

planted in these alternate rows, which is cut for forage while
g
reen ; if allowed to mature the main crop would be impairedy it.
The mode of preparing the fecula from the roots greatlyinfluences its value, and the superiority of the Bermuda article is

attributed to the extreme care and cleanliness exercised in the

processes of manufacture .

The roots, after being collected, are washed and their outer
skin completely removed . This process has to be performed w ith
great nicety, for the cuticle contains a resinous matter which
imparts colour and a disagreeable flavour to the starch which no

subsequent treatment can remove . After this process the roots

are aga in carefully washed and then crushed between powerful
rollers, which reduces the whole mass into a pulp ; th is is thrown
into large perforated cylinders, where it is agitated by revolving
wooden paddles, while a stream of pure water carries OE the
fecula from the fibres and parenchyma of the pulp and discharges
it
, in the form of milk, through the perforated bottom of the

cylinder, from whence it is conveyed in pipes and passed
through fine muslin strainers into large reservoirs, where it is
allowed to settle and the supernatant water drawn OE.

After being repeatedly washed, it is allowed to settle for some

time, when the surface is skimmed w ith palette knives of

German silver
,
in order to remove any slightly discoloured

particles which may appear on the top, retaining only the

lower, purer, and denser portion for drying for market.
The rollers and cylinders are made of brass and copper, so as

to preserve the purity of the material .
The drying is conducted w ith equal care and cleanl iness .

The substance is spread in flat copper pans and immediately
covered w ith white gauz e to exclude dust and insects. These
pans are placed on rollers and run under glass-covered sheds when
there is any danger from rains or dews . When thoroughly dry
it is packed with German-silver shovels into new barrels '

; these

are first line dw ith paper, which is gummed w ith arrowroot paste .

The barrels are exported on the decks of vessels under cover
if placed in the hold the arrowroot might be tainted by the

eflluvia of other freight. Such are the processes employed and
the care bestowed in the preparation of arrowroot inBermuda.

”

DCI. FAMINE PLANTS IN ZULULAND.

The fol low ing correspondence communicated to Kew by the
Secretary of State for the Colonies affords an interesting account
of wi ld plants that were utilised as a main source of food sup
ply by the natives of Zululand during a recent period of

scarcity. None of the plants appear to possess any special merit
16781
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beyond the fact that they w ithstand prolonged drought, are

accessible and have no marked deleterious properties. The

principal parts used are the leaves boiled and eaten as a spinach.
There are numerous berries, and a few bulbs and roots .

COLONIAL OFFICE to ROYAL GARDENS, KEW.

Downing Street, November 25 , 1897.
I AM directed by the Secretary of State for the Colonies to

transmit to you, for your information, the accompanying copy of

a despatch from the Governor of Zululand, enclosing a list of

food plants eaten by the natives, which formed the main source
of food supply during the recent period of scarcity.

I am,
&c.,

(Signed) FRED. GRAHAM.

The Director,
Royal Gardens, Kew .

THE HON. SIR WALTER HELY-HU TCHINSON to COLONIAL
OFFICE.

Government House, Pietermaritz burg,
Natal, October 27, 1897.

THE scarcity of food in Zululand, due to drought, and to

the ravages of locusts, in 1896, was particularly severe in the

U bombo District. Ow ing to the remoteness of the district and
to the presence of the Tsetse fly on a part of the route thither,
the difficulties in the way of transport were great, and the
demand for relief mealies (maiz e) exceeded the supply wh ich
it was possible to provide. Notw ithstanding, although there
was a good deal of suffering, there was not

, so far as is known
,

a single death from starvation. Leave was given to the natives
to kill all the game they could, but the main source of their food
supply appears to have been the seeds, fruits, leaves, and roots of
the plants which grow w ild in the bush. I have had specimens

Of these plants collected, and (as far as has been possible) identi
fied by Mr . Medley Wood, the Curator of the Durban
Botanic Garden . The list wh ich I enclose may be of interest
to the authorities at Kew .

A Natal colonist of long experience, to whom I mentioned this
matter, said to me : So long as there is rain enough for the
w ild salads and spinaches to grow , the natives, although they
may snEer from want of food, w ill never actually starve.

It is to be feared, however, that under such circumstances there
must always be a large increase in infantmortality.

I have, &c.,

(Signed) WALTER HELY-HU TCHINSON.

The Right Honourable
Joseph Chamberlain, M .P. ,

&c., &c &c.
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SPECIMENS OF PLANTS AND FRU ITS— contc
‘

nua i.

ZuluName. Botanical Identification. Remarks .

Sonchus Oleraceus , Linn. Leaves eate n, also berries .

Argyrolobium margin A small plant ; the roots

atum, B atu. eaten both cooked and

uncooked.

30 U tshwalabenyonl Cucurbitacea A creeper ; leaves eaten.

31 Ibigicana Chenopodium ambros Leaves cooked and cater .

ioidea
,
Linn.

32 Umkuhlo Trichi lia dregeaua ,E .M. A large tree ; fruit eaten.

Seeds contain oil, which

natives inNatal .
U bukobe Leguminous plant ia Asmall plant ; roots cooked

determinable and eaten.

34 Umsobe (Not in Box)
Makukutwana A creeper leaves eaten as

spinach.

36 Umgxele Ehretia h o tten to t ic s , A tree the berries from
Burch. which are eaten.

87 Umbilibili Lycium acutifolium A small plant ; the leaves
eaten.

(Initd .) W. H. H.,

October 29, 1897.

DOE — MISCELLANEOUS NOTES .

THE DIRECTOR has been appointed a Royal Commiss ioner
for the Paris Exhibition of 1900.

MR. WILLIAM HENRY JOHNSON, a member of the gardening
staif Of the Roy al Gardens, and formerly in the employ of the
Marquess Of Salisbury at Hatfield House, has been appointed , by
the Secretary Of State for the Colonies on the recommendation Of
Kew , Acting Curator of the Botanic Station atAburi during the
absence on leaverof the Curator

, Mr. C . H. Humphries, from
the Colony. Mr. Johnson left for the Gold Coast on the
19th January last.

SIR GEORGE KING.
— The posts Of Superintendent of the Royal

Botanic Gardens, Calcutta, and Of the Government Cinchona
Plantations at Mungpoo, w ere vacated, on February 28, by
Brigade-Surgeon Lieut.-Colonel Sir George King,
who had held them since 1871 . He had previously been
advanced in the Order of the Indian Empire in the New Year’s
Gaz ette.

The success and brilliancy Of Sir George King’

s administration
of his arduous and difficult posts has commanded equal admira
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tion in India and at home. He has practically remodelled the
landscape effects Of the famous Gardens under his charge. He
rebuilt the Herbarium building on l ines somewhat Similar to
those adopted at Kew, and, by his personal indefatigable energy,
made it one of the great botanical collections Of the world . He
loyally supported Sir Joseph Hooker in the preparation Of his
vast undertaking, the Flora of British India , by the copious
supply Of specimens, draw ings, and other material. On his own

account he initiated the splendid series -of the Anna ls of the
Roya l B otanic Gardens, Calcutta, which supplements the F lora.

by ful ler descriptions and l ife-siz e figures. Seven volumes have
been issued by the Government of Bengal, whose enlightened
support SirGeorge King has never failed to enjoy.
In his admininistration of the Cinchona Plantations, Sir George

Hing has had to overcome great technical dimculties before he
was able to realiz e the original design Of the Government to

supply the people of India, on a self-supporting basis, w ithquinine at a nominal cost. This was finally effected in 1893, and
a dose Of five grains of quinine can now be purchased at everylocal post Office for a pice, or about a farthing.

The following extract from Sir George King’s Annual Report
for 1892—3 describes thi s momentous event in his own words

Sa le of quinine at post-ofiioes .
— The chief event of the year

has been the organiz ation Of the system by which quin ine,
made up in doses of five grains, is offered for sale at most Of the

post-Offices w ith in the Province Of Bengal . Each dose is made up
in a neat closed paper envelope, and is sold for one pice . Each
packet carries the royal arms as a guarantee of genuineness,
together w ith brief instructions in the vernacular . To encourage
the post-Oflice Officials to push the sale Of these packets, a smal l
comm ission is allowed, and considerable facility is Offered for
replenishing Of stocks by post-masters the parcel-rates for trans
mi ssion, however, bear rather heavily on the scheme, and I trust
some means of lightening them may soon be found . When the

scheme was suggested last year, it very soon became obvious that
one Of the first conditions Of success would be to find some means
of making up the packets by which adulteration and loss from
pilfering and careless weighmentm ight be reduced to am inimum.

It was therefore decided by Government to make this matter over

to the Jail Department. The quinine is thereforemade over from
the factory to that department in bulk, and by prison labour it is
sub-d ivided into pice packets, ofwhich go to each avoirdupoispound. The Jai l Department distributes these packets to the

post
-masters, and collects the proceeds Of the sales at the various

post
-Omces . A dose of pure quinine is by th is means put within

the reach of any person w ithin the province who has a pice to
buy it with . Thus at last, after thirty years Of effort, has the end

been attained whi ch the Government set before itself when the

growth Of the medical cinchonas was begun in British India.

That end was thus expressed in an early Government resolution
on the subject To put the only medicine that is of any use in
the cure Of the commonestand mostfatal of Indian di seases w ithin
the reach of the poorest.’
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The following extract from the Indian Forester (vol. xx., p. 81)
gives the result for the first year

“A few months ago, we published a short account Of the new

arrangements by wh ich quinine is sold at post-Offices in Bengal,
the Central Provinces and elsewhere, in small packets at 1 pice
each. Our readers may be interested in the follow ing figures,
show ing the value Of sales during 1893

Total Rs.

The number of packets actually sold was which is

not bad for the first year, and Show s that the new scheme has

caught on and bids fair to be a great success.

”

This result could not have been achieved w ithout the “ fusel
o il process of manufacturing quinine, of which the history is

given in the Kew Bulletin for 1890, pp . 31- 34. This was devised
by Mr. C . H. Wood , formerly Quinologist to the Government

of Bengal, w ith the aid and information obtained by Sir George
King during a visit to Holland in 1887. The processes formerly
in use in India

, now in great measure superseded, are described
in Sir George King’s Manua l of Cinchona Cultivation in

India

A scheme for a botanical survey Of India was promulgated by
its Government, February 26, 1891, and Sir George King received
the Official title Of its Director. In th is capacity he commenced
in 1893 the publication of Records of the B otanica l Survey of
India . Of th is, eigh t numbers have at present been issued .

Sir George King has been succeeded in his various functions by
SU RGEON-MAJOR D. FRAIN

, M .E., a dis
tinguished Indian botanist, who for some years has assisted him as

Curator Of the Calcutta Herbarium.

In 1888, Sir George King was entrusted by the Government of
the Straits Settlements

,
w ith the approval of the Secretary of State

for the Colonies, w ith the preparation Of a F lora of the Stra its
Settlements and M a lay Peninsula .

”
He has published from time

to time in the journal Of the Asiatic Society Of Bengal successive
papers, ten in all, entitled Materials,” for this important work .

It is to be hoped that Sir George King’

s enforced leisure may
enable him to complete it in a definitive form.
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The post of Government Botanist and Director of Cinchona
Plantations to the Madras Government was rendered vacant by
the death OfMr. Law son in 1896.

It has now been decided by the Government Of India to separate
the two appointments . Mr . W. M . STANDEN has been confirmed
in that of Manager of the C inchona Plantations for five years.

That Of Government Botanist has not as yet been filled up,
Dr. Bourne, the Professor of Biology at the Presidency Col lege,
having acted in the meantime . The Herbarium and Botanical
Library have been transferred to the custody Of the Superintendent
of the Government Central Museum,

Madras .

By the death of PROFESSOR THOMAS KIRK, on March 8, after
a short illness, Australas ia has lost another distinguished botanist.
Of Scotch extraction, Professor Kirk spent the greater part Of a

long life in New Zealand . For some time he held the position of

Chief Conservator Of State Forests to the Government Of New
Zealand . His Fores t Flora of New Z ea land (1889) is a classical
work which w ill always maintain his reputation as a botanist, and
remain as a splendid record of his official services . Latterly
Professor Kirk has been occupied w ith a revision Of Sir Joseph
Hooker

’

s Handbook of the New Zea land F lora , in wh ich would
have been incorporated the results of further research on native
New Zealand plants Since its publication in 1867. For th is
purpose Professor Kirk was in constant communication w ith
Kew

,
where the types described by Sir Joseph Hooker are

preserved . U nhappily he has left it little more than half finished .

A letter received from Professor Kirk, dated February 17 did not
reach Kew till after the news Of h is death. But it conveyed nO

intimation of failing health.

MR. FREDERICK ENos WILLEY, Curator of the Botanic Sta tion
at Sierra Leone, died January 18. The Governor, Sir Frederick
Cardew ,

writing under date January 22, to the Secretary of State
for the Colonies , recorded his appreciation of the services
rendered to the Colony by Mr. Willey in the follow ing terms

EXTRACT from letter from Governor of Sierra Leone to Colonial
Ofiice, dated January 22, 1898.

I cannot speak too highly of the valuable services which
Mr. Willey has rendered to this Colony, not only as regards the
Botanical Gardens, the creation Of which is due entirely to his
skill, ability, and energy, but also in promoting an interest in
agriculture and gardening on the part Of the community, and
I fear that he met w ith his death in the furtherance Of this end,
for at the time he contracted the fever he was engaged in

inspecting farms in order that priz es might be awarded for the
best cultivated ones at the approaching Agricultural Exhibition.

Mr. Willey was a conscientious and good Ofiicer, and devoted
to his work?’
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An account of the station (w ith a plan) was given in the Kew
Bulletin of last year (PP. 303
Mr. Willey’s death was totally unexpected . The most recent

news of him and his work is contained in the follow ing letter to
a member of the Kew staff from Mr. Louis Gentil, whose appo int
ment as Agricultural Expert to the Government of the Congo

F
ro

gag
tate was recorded in the Kew Bulletin for last year

p.
On board a s . Coomassie,

October 22, 1897.

ON the 2oth of this month at 8 o’clock a.m., the Sierra Leone

chain of hills appeared in sight. What a difference between the
arrival on the West Coast of Africa and the Canary Islands 1 In

Africa it is marvellously beautiful and the vegetation runs down
to the very sea in Grand Canary a few green spots (Banana
cultivations), houses flat-roofed , and hills of volcanic sterility.

Our ship anchored about a mile from the shore, and after the

sanitary visit of a native doctor, the ship was invaded by crowds
of black men. About 80 were engaged by the captain in order to
work the cargo out of the ship at the Congo. Other natives came

on board by smal l boats and did their best to get passengers tohave a run on shore. Still, by playing w ith feet and elbows I
managed to find a suitable place in a smal l boat with a young
native of Sierra Leone, who promi sed to pilot me through
Freetown. Before arrival, I

“

had carefully read the October
number of the Kew Bulletin, and knew that if I could reach
Pademba Road, I would not be long before finding the Curator’shouse at the station. Funny are the impressions a man gets when
setting foot for the first time on the black continent. Some of

the natives are lying down laz ily, others going on slow ly w ith a

big basket or a pot on their head, others comfortably carried in a

hammock . The roads and the streets are not paved nor asphalted
but covered w ith a nice verdure where a species of little sheep
feeds. You meet black people dressed in the last European
fashion, some others in variegated colours, and others again a la

Monsieur Adam. Arriving in Pademba Road, I inquired at a

baz aar shop where I could find the Botanic Garden, and immedi

ately the shopkeeper showed me a church close to the gate of the

garden. I reached the gate (a fine one) and followed a splendid
main path bordered w ith beds planted with Crotons, Acalyphas,
Amaryllis, Roses, Cannas, &c. A man was cutting the gras s in
the lawn w ith a machine 1 I am in the Botanic Garden, no doubt
about it. I go on, the Kew Bulletin plan in hand, and find a fine

house before me. Silence reigns everywhere. I must say it was
about a.m. Mr.Willey do I shout no answer. Mr.Willey
I again shout a little more loudly, and directly an answer comes
from the first landing. A nigger arrives and shows me the way
up. I find myself in a Spacious room lighted by over a doz en
large windows. Willey is there in good health. What a splendid
view from the house Willey saw the ship coming to the

harbour, but he was not sure if I would be there . While talking
of Kew, its official and gardener friends, I am sponging my poorhead to cool it. There we lunch w ith good appetites, and I eat

for the first time the unripe fruit of Carica Papaya as a vegetable.
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In taste , colour and appearance it does not differ much from the
vegetable marrow . After that we agree to facil itate digestion by
a walk through the garden . As far as I know , and from what I
have seen there is not much in Sierra Leone as regards gardens,
and I was surprised to find such a beautiful one as Willey’s.

What captivates the attention of an European visitor is to find

there in flower the majority of our favourite garden plants such
as dahlias, roses, cannas, z innias, fuchsias, besides African species :
musas, coffeas, Cocos nucifera , Carica ,

&c., and also the favourites
of our continental glasshouses : Allamanda , Bougainvillea ,

Russellia juncea , Tecoma stans, Thunbergia erecta , Poinsettia ,
Lantana , Aca lypha , Cretan, &c. Here is a list of plants I saw in

flower in the Botanic Garden I am taking them as they occur
in my pocket book : Taberncemontana coronaria , Pancratium
Ipomwa Quamoclit, Sa lvia coccinea, Solanum Melongena ,

Tecoma stans, Vinca rosea and V. rosea-a lba , Datura suaveolens,
D. chlorantha , Impatiens, Jasminum Sambac, Lantana horrida ,
M eyenia erecta , Ixora Fraseri, Acacia farnes iana , Amaranthus

(difierent ones) . Acacia Catechu Clitoria ternatea, Aristob chia
slogans, Capsicum annuum, ixa Orellana , Bar leria

(
the

same as I had in 17a, at Kew , fl . pale blue B ryophytum
calycinum, Ixora maxima , Hibiscus vitif

‘

olius, loriosa stqaerba ,
Thevetia neriifolia , Hippeastrum equestre, Melia sempervirens ,
Acidanthera wquinoctia lis, All amancla Hendersoni and A.

neriifolia , Alstonia macrophy lla , C lerodendro nfa llaa
'

, Abro ma
augusta, B egonia sp ., any amount of Cassias (florida , Fistula ,
ata ta , occidenta lis, glauea , a lba), Sesbania grandiflora ,Poinsettia
1m lcherrima , Nerium Oleander (splendid), Spathodea campanu~

lata, Psora lea p innata, Petiveria a lliacea , Bauhinia mega landra ,
B . var iegata , Cannas, roses, Cwsa lp inia pulcherrima , P lumbago
capensis a lba . In the tank NymphwaLotus and N. stella ta .

There is a plant, a Lantana with spines (horrida a species
from the Cape, which makes a pretty border about one or two feethigh and covered w ith flowers. I saw also several wonderful
Specimens of the Cashew-nuttrees (Anacardium occidenta le)giving
plenty of shade and at the base of which Willey has established a
fernery composed of w ild species. A few orchids are also placed
on the trees. I noticed also a tree about 65 feet high, covered w ithbright scarlet flowers (Spathodea campanulata). Amongst other
really remarkable trees in the garden were the rain tree (Ca lliand ra
Saman), Melia Az adirachta , two giant specimens of Adanson ia
digita ta , Poinciana regia , Achras Sapota , the Jack-fruit (Artu
ca rpus integrifolia in fact, itwas a fine lesson tome, that visit to
one of the West African Botanic Stations. The nursery especially
interested me w ith its peculiar way of shading either w ith an

interplanting of banana trees or by roof of dried palm leaves,
about three feet from the ground . I saw there many of the Kew
seeds given to Mr. Willey on h is last return germinating freely,
also thousands and thousands of K ickxia africana , and at least

Cofiea liberica . What a beautiful tree is the Sierra Leone
coffee (Cofi

‘

ea stenophylla),w ith its bushy appearance, small leaves
and pretty berries . Willey showedme a plant ofManihotGlaz iovii
which had been sown twenty months ago, and has reached in
such a short time twenty feet in height whata very greatamount
of rain does that colony get. Along the beautiful walks laid out
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with so much care there are holes four and five feet deepmade by
the heavy rains . Even the bridges built over the stream have
suffered .

Excuse my adding that while I landed on a dreadful ly hot day,
which made me perspire like a ship fireman,

I had the Opportunity
to see the Sierra Leoneeses (female) in their pure beauty. What
a beautiful colour of skin they have it is not black, but a pale
b rown chocolate.

The capta in of the Coomassie advised he would leave Sierra
Leone at 3 p.m., so that Willey and I took the way down to the

harbour in time to catch her. Along the street at the front of the

houses any amount of strong plants of Aca lypha .

Now we are going at ful l speed towards Boma, about miles
from Sierra Leone, w ithout making any other calls on the way .

The distance between Antwerp and Boma is nautical miles.

If we reach the Congo on the 30th we shall be glad .

Believe me
,
&c.,

(Signed) LOU IS GENTIL.

BOMA,
November 2, 1897.

At last 1 Everything is done, all is settled The Coomassie
arrived at Banana on Friday last at 2 p.m . It anchored there
until the next day, 6 p.m . We arrived at Boma at 3 p.m . The

authorities there gave me a bed and a pair ofcovers. The follow ing
day was a Bank holiday and so was the Monday, so that tired and
suffering from the action of that wonderful sun I was lying down
nearly all the day long. To-day I had to present myself to the
General Secretary, who introduced me to the Govem or. Both
were charm ing men . After many questions about my studies
both at home and abroad, they decided to give me the direction of

the principal, healthiest and most extended coffee and cocoa

cultivation of the Free State— I mean the equator. So thatnext

Thursday I shall leave Boma in order to reach Equateurville about
the m iddle of December. From Boma I travel by steamer to

Matadi from Matadi to the river l’Inkissi by railway (P) From

l
’

Inkissi to Leopoldville six or seven days’ walking . From
Leopoldville to Equateurville (my future residence) by steamer.

Beside my own boy I have six men to carry my luggage and four

men for the bed , stores, canteen,
water, &c. Next December

I shall be under a vertical sun . As I prom ised you, my next

letter w ill give you my impressions of two months of superintendence of the Government Plantations at the equator.

The banks of the Congo from Matadi to Boma are beautiful, I

may say, just as nice as the Sierra Leone coast, but here at Boma
it is very poor indeed.

Believe me, &c.,

(Signed) LOU IS GENTIL.

Botanical Magaz ine for February— All the plants figured are in

cultivation at Kew . Richardia elliottiana was raised from South
African seeds by Mr. Knight, gardener to Captain Elliott, of
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in theWest Indies, his repeated visits to them, and his intimate
know ledge of their conditions, have enabled him to produce an

account as accurate as it is impartial of their natural and economic
resources.wh ich is certainly more complete than anything hitherto
available . Why the West Indian Colonies have failed to reach
success, and in what direction the path to it lies in the future, can
be readilyunderstood by anyone who w ill take the trouble to read
these pages .

At the conclusion of their report the Commissioners bear
testimony to their value in the following terms

We have had in the course of this report to refer frequently
to the very interesting and valuable survey supplied by Dr. Morris
of the agricultural resources and requirements of the Colonies
visited by us, which forms Appendix A. in this volume. Dr.

Morris
’ presence w ith the Comm ission has been of great

advantage to us ; no adviser could have been assigned betterqualified, both by general and local know ledge, to assist and

inform us in regard to botanical and agricul tural questions.

The Report which he has prepared bears w itness to the closeness
of his study of these questions, and the assiduity w ith which he
has collaborated throughout the course of our inquiry to further
the purposes of the Commission.

’

The Secretary of State for the Colonies having desired
that this Appendix should be issued in a more accessible
and convenient form, it was eventually decided that this should
be done in connection w ith the Kew Bulletin

, the pages of which
contain a large mass of information cognate w ith the subjects
enquired into by the Comm ission .

The opportunity has been taken to carefully revise it. U nder
each Colony a brief account has been added w ithin brackets of its

botanical organisation, as well as lists of books and papers which
may be consulted for further information.

W. T. T. D.

Kew, January, 1898.

Work from Jodrell Laboratory.
— During the current session of

the Royal Society the fol low ing communications have been
made to it relating to work carried on in the Jodrell Laboratory

November 18, 1897.

Note on the Influence of very Low Temperatures on the
Germinative Power of Seeds. By Horace T. Brown, and
F. Escombe, B.Sc.

, E.L.S. (Proc. RS . vol. 62, pp. 160

Seeds of 12 species were subjected for 110 hours to the
temperature of liquid air 183° C . to 192

°
and afterwards

allowed to germinate side by side w ith seeds which had not been
so treated. Perfect plants developed in both cases, similar in all
respects. Since no metabolic changes are possible at these low
temperatures, the authors conclude that there are none in resting
seeds, although these still retain potentiality of life.
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On Smncerites, a new Genus of Lycopoditeceous Cones from
the Coal-measures, founded on th e Lep idodendron Spencer i of
Williamson. By D. H. Scott, M.A., Ph .D., Hon. Keeper
of the Jodrell Laboratory, Royal Gardens, Kew (Proc.

vol. 62, pp. 166

The sporophylls are of peltate form, consisting of a short
cylindrical pedicel, expanding into a relatively large lamina.

The sporangia are approximately spherical bodies unlike those
of Lepidostrobus, they are quite free from the pedicel, and are

attached by a narrow base to the upper surface of the lamina,
where it begins to expand .

March 3 , 1898.

On the Depletion of the Endosperm of Hordeum vulgare during
Germination, by Horace T. Brown, and F. Escombe

,
B.Sc.,

F.L.S. (Proc. R.S .,
vol . 63 , pp. 3

The authors investigated the relative réles of
'

embryo and eu
dosperm in the depletion of the latter during the germ ination of

Hordeum vulgare var. distichon. They came to the conclusion
that there is no evidence of any vita l activity in the amyliferous

of the endosperm during this process, but that some

amylohydrolysis, and the principal part of the cytohydrolysis, is to
be ascribed to that peripheral part of the endosperm known as

the aleurone-layer.

The embryo was shown to have marked amylohydrolytic, butvery feeble cytohydrolytic power.

It is suggested that one function Of the aleurone-layer is to

protect the lifeless amyliferous part of the endosperm againstinimical external organisms.

On Apogamy and the Development of Sporangia upon Fern
Prothalli, by Wi lliam Lang, M .E B.Sc., Lecturer on Botany

,

Queen Margaret College, and G. A. C lark,” Scholar, Glasgow
University (Proc. R.S .,

vol. 63 , pp . 5 6

Since the year 1874 it has been known that the prothalli of
certa in germs were capable of producing the fern-plant by
vegetative growth, w ithout the intervention of the sexual organs.

To this phenomenon the name apogamy was given by De Bary.

For the further study of this peculiar mode of development a

series of cultures was commenced in the greenhouse attached to
the Jodrell Laboratory, in November, 1895 . The results, which
have been described in full, in a paper communicated to the

Royal Society, justify the expression of the belief that apogamy
w ill be induced in many fern prothalli under suitable conditions
of cultivation. All the eight species investigated became

apogamous, and in the case of two of them (Scolopendriumvulgare,
Sm. and Nephrodium dila ta tum Desv.) Sporangia were produced
on the prothallus . The conditions to which these prothall i were
subjected were long cultivation, which was rendered possible by
avoiding the access of water from above and exposure to direct
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sunlight. The assumption of sporophytic characters was usuallypreceded by changes in the form and texture of the prothallus.

The success of these cultures has led to an examination of

prothall i grown in the pits of the Royal Gardens. These frequently
attain a considerable siz e before bearing a young plant a number
of prothalli in different pots w ere found to be apogamous, a single
prothallus nOt unfrequently bearing a large number of buds .

Asp idium frondosum, Lowe, may be specially entioned, since
in it the apogamous development of buds was c early due to the
culture not having been watered, since normal embryos were

produced when this was done.

It is possible that these facts may be found to possess a practical
application in the cultivation of the rarer ferns . For

,
as the case

just,mentioned showed, a single large prothallus may produce a
number of buds, while it is exceptional formore than one normal
embryo to be formed on a prothal lus. Further, by eliminating
the sexual process varieties may possibly be found to be trans

mitted more truly
, although on this

.

latter point the facts do not
at present justify a definite conclusion .

North Wing ofTemperateHones — The contract for the erection of

this building, which w ill complete the whole structure in accord
ance With the original design of Decimus Burton in 1860, was
entrusted by the First Commissioner of Her Majesty’s Works and
Public Buildings to Messrs . Mackenz ie and Moncur

,
ofEdinburgh .

It is hoped that it may be completed during the present year. It
is proposed to devote it to Himalayan and cool temperate New
Zealand plants .
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DCIII.— BOTANY OF ASHANTI EXPEDITION.

M ilitary operations seldom afford much opportunity for

scientific research. The Ashanti expedition, which left this
country at the end of 1895 , proved , however, an exception .

Surgeon-Captain H. A . Cummins, who had done some useful
botanical work in India, volunteered for service in the hope
of being able to obtain some collections from the interior. One

of the medical staff having at the last moment been found
physically unfit, the late Sir Wil liam Mackinnon, the Director
General of the Army Medical Department, appointed Surgeon
Captain Cummins on the recommendation of Kew .

He succeeded, under considerable difficulties, in bringing back
a collection of some 200 species, which included nine which
w ere new ,

besides one new genus. The whole has been worked
up by h imself, at Kew , except the mosses which were determ ined
by Professor Brotherus, of Helsingfors .

An enumeration of the col lection is given below . The

follow ing notes were drawn up by Surgeon-Captain Cumm ins on
the physical and botanical characters of the country traversed by
him

The follow ing information is taken from the notes which I
made during the expedition . I travelled from Cape Coast Castle
to the Moinei Hil ls, wh ich are 150 m iles inland, and as I was
stationed for three weeks at As sin Yan Kumassi, 58 miles from
the coast

, I was enabled during that time to collect specimens of

the flora and obtain information about the country .

I.— PHYSICAL FEATURES.
Extending from the coast line towards the interior the land is

undulating as far as the river Prah (74 miles). The soil appears
16829— 1375 Wt 901 1) a S 29
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to be composed chiefly of disintegrated granitic rock mixed with
a large amount of vegetablematter, forming a loamy soil usually
of a black colour, but sometimes reddish from an admixture of

iron ore. From the Prah to the Moinsi Hills the undulations
become more pronounced, the elevations alternating w ith tracts
of low swampy ground until a height of feet above the sea
level is attained in the Moinsi Hills. From the coast to the river
Prah rocks seldom appear above the surface of the ground, but
beyond that river they are frequent, and the beds of streams are

rocky w ith many boulders and much gravel and sand .

The small river at Brafa Edru, which is situated at the foot of

the Moinsi Hills, is said to contain alluvial gold , and the quartz
in the neighbourhood appears to be auriferous.

There is nothing very remarkable in the vegetation of the

Moinsi Hills it resembles that of the surrounding country . The

hills have a local elevation of about 300 feet and probably consist
of granite. The drainage of the general surface of the land is
impeded by the undulating nature of the ground which obstructs
the outflow , in some localities forming swamps into which
sluggish streams discharge themselves.

The river Prah at Prahsu is about 80 yards w ide and has clear
water and a rocky bed . In the dry season it is shallow and the

current slow , but in the rainy time of year the water is said to
rise 30 feet and to flow very sw iftly.

II .— CLIMATE .

There are two well marked seasons, the
‘w et

’
and the ‘dry .

’

The former begins in April and lasts until November, w ith an

intermission in August and September ; the latter extends from
December to March, during wh ich period there are occas ional
tornados. In the forest region the climate is excessively dampduring the whole year. The phenomena now to be described
account for this humidity during the dry season

An immense amount of watery vapour is exhaled from the

leaves of the large forest trees during the bright sunshine, and
soon after sunset this becomes condensed, ow ing to the fal l of
temperature, into a thick m ist which extends over the whole forest
region, and where clearings ’ have been made reaches to th e

ground and becomes dispersed only when the sun is again high
in the heavens .

In addition to th is, free drainage of the soil is hindered by
the configuration of the country

,
and, consequently, the level of

permanent saturation is very near the surface. Evaporation may
be neglected as a factor in assisting in drying the land, as the
thick vegetation impedes the circulation of air and is impenetrable
to the sun’

s rays . Consequently all the atmosphere below the

summits of the h igh trees remains at saturation point and is very
slow ly replaced by fresh air. The perpetual gloom and humidity
in the forest favour the fermentation of dead vegetable matter

which is so plentiful, and products of decomposition are rendered
evident by the unpleasant smell which pervades the air.

Judging by the nature of the diseases from which persons
foreign to the country suffer while residing there

,
it is evident
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that the soil forms a suitable nidus for the development of the
malarial parasite natives suffer, but to a less extent.
The rainy season is the mostunhealthy time of year.

III.
— VEGETATION.

Two very distinct regions exist which merge into each other.

1 . The so called bush .

’

2. The forest region.

The bush forms a belt along the coast formanymiles varying
in w idth from 3 to 25 m iles . It consists of a dense undergrowth
of erect

, scandent and tw ining shrubs w ith comparatively few
gras ses, sedges and other herbaceous plants, the whole beingmatted
together into an impenetrable thicket. Small trees occur at

intervals, and a few miles from the coast huge cotton trees

(B ombar buonopoz ense) appear. At Akeoful, 15 miles inland ,
forest trees become fairly numerous, increasing up to Mansu,
42 m iles in land

,
where the dense forest region commences . C lumps

of bamboos grow to a great s iz e and in large numbers wherever
the ground is swampy . V illages are very numerous as far as

Mansu, and each possesses a tract of cultivated land . The natives
plant umbrageous trees , common ly figs , in and around every
village for the benefit of the shade afforded by them . By the

road -side hedges of Ja tropha Curcas, which possesses a copious
wh ite milky juice , are frequent. Strophanthus gra ins and

S . sa rmentosus are common climbers w ith handsome flowers,
as are also Ipoma

oa pa lmata and I. involucra ta , the former

having conspicuous purple flowers . Pass iflora fcetida , Cass ia

(data ,
Amarantus sp inosus and the prickly climber, Acacia

penna ta ,
also occur . .lIyr ianthus a rborescen s,a tree which possessesvery large leaves, each of the six leaflets being over a foot long, is

of not infrequent occurrence near Dunquah . Sedges and grasses

are to be seen in small numbers . Many plants wh ich are in

abundance in the forest first make their appearance at Dunquah .

The ponds from which drinking water is procured are frequently
covered by Pistia Stra tiotes this plant is said to have a purifying
effect on the water.

The forest region commences aboutMansuand is said to extend
to the Kong mountains . The trees are of great height (10 0- 200
feet). Amongst them the cotton trees (B ombax) are remarkable
and very numerous ; each has its smooth clean trunk free from

epiphytes and climbers, which here find no foothold, and radiating
from the base large buttress-roots . Far above the tops of the

other trees the branches begin to come Off and carry in the full
sunshine the spreading foliage. The buttress-roots deserve further
description there are generally five or six to each tree, and the

part above ground varies in length from 3 to 12 feet in th ickness
they vary from i to 4 inches at the borders, and when out to the

required siz e are used by the natives as doors for houses.

Other trees of the forest belong to the follow ing genera — Cola ,
Sterc ulia , Ca rapa , E ri odendro n, .IIonodora , Acacia , Albiz z ia ,

Pentaclethra ,Lonchoca rpus,K ickxia ,F icus,Musanga ,M acaranga

and D iospy ros.

The leaves of the trees form an almost uninterrupted layer of

foliage which intercepts the sun
’
s rays and causes a perpetual

16829 A 2



68

gloom beneath. The majority of the high trees are deciduous,
forming a marked contrast to the shrubs composing the under
growth. which are all evergreen.

The undergrowth consists of various kinds of shrubs and

scitamineous plants, aroids, and melastomaceous climbers. V ines
and prickly scandent palms, forming lianes, in thickness from a

thread to several inches, w ind round each other in their struggle
upwards towards the sun .

To the north of the Prah the trees are more closely set.

branching as a rule w ithin 20 feet of the ground, and are covered
by creepers which do not seem to impair their vital ity. Epiphytic
shrubs

,
ferns, and orchids are to be seen near the tops of the

highest trees. Dracaanas and palms are comparatively common in

the undergrowth.

When travelling through the forest many interesting and

beautiful plants are seen. Crinum sanderianum is one— a very
handsome species, the flowers of which are white and fully four
inches long. m anthus multiflorus has a head of bright
red flowers, and is very frequent. The smal l flower heads of

Thonningia sanguinea appear above the ground like small red
stars. Vanilla crenula ta ,

w ith purple and white flowers, hangs
its long stems from the trees. m dora tenuifolia has very
peculiar flowers, coloured white and yellow ,

flecked w ith purple,
resembling a large spider these flowers, although three inches indiameter and very numerous, are seen w ith difliculty ow ing to
their resemblance to the surround ing foliage . In many places
the ground may be covered w ith the fallen flowers of Er iodcn

dron anfractuosum,
which is a very lofty tree . A species of

Rhaphidophora (described in the Kew Bulletin , 1897, p . 286) is a

common climber, and it seems strange that it should not have
been earlier noticed. Cephae

'

lis peduncularis is a very comm on

undershrub. Amongst other plants forming the undergrowth
may be mentioned species of Oxyanthus , Mussaanda , also
Paullinia pinna ta , Leea sambucina ,

Ancistrophyllum opacum,

Ca lamus deerra tus , Dracaena arborea , Gouania hmgipeta la ,

Selaginella scandens, Cardiospermum ca nescens
,
Heister ia sp .

,

B aronga paniculata ,
Oncoba echina ta , species of Cyathula ,

Achyranthes and Aem a , P iper um l/a tum
,
Dioscorea sp . and

many others .

Scitamineous plants are numerous . Species of Costus are

frequent, and have large yellow or white flowers in a dense spike .

Species of Phrynium, Amomum, Canna , Ca la thea ,
&c. occur.

A few grasses were found, Panicum ova lifolium, Pa spa lum
conjugatum, Centotheca lappacea , &c. Scler ia Bur ieri is an

extensively climbing, very scabrous sedge.

Ferns and mosses are fairly frequent. Among the ferns are

Nephrolep is acutu, Pteris sp inutifera , &c.

The orchids w ere few and had inconspicuous flowers. The

follow ing may be mentioned — Megaclinium fa lca tum, Poly
stachya ramulosa , Polystachya afiin is, Listrostachys spp ., ac .

Several commelinaceous plants occurred , e.g., Aneilema spp .,

Pa lisota pm
’

onosta chys, a plant eight feet high, w ith purple
flow ers ; Follia condensa ta is to be found from Mansu inland .

The berries of this plant are of a intense meta llic blue colour.
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Trees producing valuable w ood are in quanti ty : amongst

them is Ca rapa guydnens is, which is probably the Danta

of the natives ; the wood is hard and dark . The so-called
Aman has a white close-grained wood ; the Ceda,” probably

a species of Albiz z ia , has a red wood. A tree yielding wood

called Quanta is also uti lised . The Odoom (Chlorophora
exc

'

e lsa) is said to be plentiful, and its value is well known .

The cotton tree (B ombax) has a soft. wh ite wood, and is

employed by the native carpenters for making canoes, stools,
&c its brittle cotton is used for stuffing pillows and

mattresses. The long offshoots of several palms make excellent
canes, and are much used for binding when making huts.

Bamboos grow as far inland as Fumsoo the African is not so
skilful in utilising this grass for h is needs as the East Indian.

Native carriers take all the merchandise to the Coast except
timber

, which is, I believe, floated down the Prah river during
the rainy season . The former method is very unsatisfactory,
being uncertain and expensive . A railway is urgently required
for trade purposes.

VI .
— CONCLU DING REMARKS.

The great prevalence of malarial fevers renders the forest
region quite unfit for European residence ; the intensity of these
diseases is increased tenfold when the soil is turned up.

The physique of the natives is good, but they are very indo
lent and superstitious, and the average mental capacity is small .
Domestic an imals were comparatively few . Small oxen appeared
to be the only kind of animal which kept in good condition on

the rank herbage. The sheep, goats, pigs and dogs seen were

small and stunted in growth, and usually suffered from some

skin disease. Common fow ls were kept in every village, butwereleggy and ill-flavoured.

The portion of the main road extending from Mansu to

Kumassi becomes obstructed in many places by trunks and

branches of trees after a tornado . The force of the w ind is most

felt at the edge of a clearing or near the road, where support from
the natural surroundings has been partly removed .

The unhealthiness Of the country is a great hindrance to the

employment of European agents, but if a railway penetrated the
forest z one

, establishing a rapid means of commun ication w ith
the healthy mountainous interior, as has been done in India, it is
most probable that a great dim inution in the death rate among
Europeans would be the result, and trade in the vegetable and

mineral products of the country could be carried on w ithout the
present limitations.

The friendly commercial intercourse thus established w ith the
natives of the interior of this w ealthy land would have an advan

tageous influence on the neighbouring native States, and thus
benefit the Colony.

HY. CUMMINS,
Surgeon Captain A.M.S.

London, April 19th, 1896.
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LIST OF PLANTS COLLECTED,
WITH THEIR

GEOGRAPHICAL DISTRIBUTION AND DESCRIPTIONS OF
THE NEW SPECIES.

ANONACEJE .

Uvaria Chamm, B ett ina— Sierra Leone to the mouth of the Niger.

Monodora tenuifolia, Benth.
— Sierra Leone to the Camaroons

,
and

Ambas Bay .

Xylopia athiOpica, A . Rich.
- Senegambia to Angola. The

several species of Xylopia known from U ganda, Niamniam
land, etc .,

are w ith difiiculty separable .

MENISPERMACEA}.
Chasmanthera nervosa, JIim

*

s .
- From Ashanti westward to

Sierra Leone.

Bhopalandria, Stapf (gen .
— Sepala 6, 2-serialis , imbricata.

Petala nulla. Fl . 6
‘

stamina in columnam apice nudam trunca
tam antheras esquentem coalita ; antheras 6, columnas partem
superiorem circumcirca obtegentes et axi ojus parallelae, loculis
distinctis longitudinaliter dehiscentibus. Fl. 9 ignotus.

— Caulis
tennis, alte scandens. Folia cordata, tenuia. Racemi axi llares,
minute bracteati, floribus 3—2-natis vel solitarns.

R. Cumminsu, Stapf (species unica). Caulis sulcatus, tortue,
sparse setulosus, parce ramosus . Folia magnitudine admodum
varia, interdum rudimentaria vel plane suppressa, e basi cordata ,
ovata, acuminata vel caudatO-acum inata, majora ad 2; poll . longa
ad H poll . lata, tenuia, 7-nervia, supra parce et adpresse setulosa,
secundum margines et infra in nervos pilosula, infra glauca ;petiolus tenuis, ad 15 poll. longus, inferno tortus. Racemi ad
2; poll . longi, flexuosi, graciles ; pedunculus ad 4 poll . longus,
flexuosus, imprimis basi setosus ; bracteze lineares, setulosae, ad

g1m. longae ; pedicelli tenues, 1—2 lin longi . Sepa la ovata vel

elliptica, obtusa, ad 1; lin. longa, demum reflexa, exteriora viridia,
interiora rubescentia. Columna stamin alis vix 1 lin . longa,
tenuiter Spongiosa ; antheras flavidse

,
vix lin . longa .

Ass in Yan Kumasi, Cummins, 230. Also collected in Fernando
Po by Mann, 416.

The plant seems to be allied to Asp idocarya, Parabaena and

Anam irta so far as the structure of the androecium is concerned,
but in these the anthers are different in shape and arrangement,
and dehisce transversely and besides Aspidocarya and Pa rabcena

have petals. They are all natives of the Indo-Malayan region .

Dr. Cumm ins’ specimen is wholly leafless, but there are scars

visible below the base of some of the branches in other cases they
are supported by setulous bract-like rudimentary leaves whilst in
others there is no trace of either leaf or bract. In Mann

’
s specimen

there are the same stages of leaf-reduction noticeable, but there
are also perfect leaves, the blades varying from - 2§ in . in length.

The anatomy of the stem and the leaf is characteristic of the

Menispermaceae.
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(
‘

ArrARmEA-J.

Gynandropsis pentaphylla, DC .
— Widely distributed w ithin the

Tropics, reaching North Africa probably introduced into America
from Africa.

e ua angolensis, DC .
— Widely distributed in Africa, south of

the Sahara.

VIOLARIEzn .

Alsodeia subintogrifolia, Beawu.
— Sierra Leone to the Camaroons

and the island of St. Thomas.

BIX INEE .

Oncoba echinata, 0 liv.
— From Ashanti westward to Sierra Leone.

HYPERICINEE .

Haronga madagascariensis, Choisy .
— ThroughoutTropical Africa

and the Mascarene islands.

MALVACEE .

Sida rhombifolia
,
Linn — Generally distributed in the warmer

parts of the world.

Abutilon Avicenna , Gaertn.
— Warmer parts of the world, even

extending into S. Europe.

U rena lobata, Linn.
— Tropics generally .

Hibiscus esculentus,Linn .
— Naturalised or cultivated throughout

the tropics .

Hibiscus diversifolius, Linn — Tropics of the Old World.

Gossypium barbadenso, Linn — Widely spread by human agency
over the world a native of America.

Bombax buonopoz enso, Beauv.
— Senegambia to Angola.

Eriodendron anfractuosum,
DC . Tropics of Africa, South

America, and eastward through India to Java and Borneo.

STERCU LIACEE .

Sterculia 8p .

Cola acuminata, R. B r .
— Throughout Upper Guinea to Angola,

and in Tropical America.

Dombeya Buettneri, K . Sehum.
-Ashanti , Lagos, and Togoland .

TILIACE /E .

Grewia tetragastris, R. B i z—« Tropical Africa, near the coast on

either side of the continent.

Grewia pilosa, Lam — Tropical Africa and India.

Triumfetta rhomboidoa, Jacq.
— Tropics generally.

MALPIGHIACEE .

Triaspis, T. stipulata
’

, Oliv., affinis .

Triaspis sp .
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OonNAosa-i .

Gomphia afl’lnis
,
Hook.fl— From Sierra Leone to Angola, and

westward to Niamniam Land .

Melia Az edarach, Linn — A native of Asia, distributed by man
through all tropical parts of the world .

Trichilia rubescens, Olin— Sierra Leone to the Camaroons .

Oarapa guyanensis, Aubl.— Senegambia to Angola, and in

Central and East Tropical America .

OLACINEE .

Heistoria parvifolia, Smith — Senegambia to the mouths of the

Niger. The genus is chiefly South American .

Heisteria, H. parvifoliae, Sm ith, aflinis.

RRAMNEJE .

Gouania longipstala, Hemsl. —Ashanti to Angola.

AMPELIDEE .

Vitis Vogeln, Hoe/s.f . Sierra Leone to Angola.

Lesa guineensis, G. Dom— Throughout Tropical Africa and the

Mascarene Islands.

SAPINDACEE .

Paul linia pinnata, Linn — Throughout Tropical Africa, and

Madagascar ; and also in Tropical America.

Cardiospsrmum canescens, Wa ll — Tropical Africa and India.

ANACARDIACEE .

Mangifera indica, Linn — A native of India, introduced into all

the tropical parts of the world .

CONNARACEJE .

Agelwa brovipaniculata, Cummins.
— A. obliquce, Beauv., affin is,

sed foliis longioribus angustioribus et paniculis brevibus differt.
F lutes: glaber. Rami graciles, teretes. Folia trifoliolata, circa

6 po ll. longa, petiolo basi dilatato ; foliolum term inale ovatum ,

integrum,
breviter acuminatum, e basi 3-nerve, venie circa 4-jugis,

25—3 poll. longum, poll . latum ; foliola lateralia basi obliqua.

Flores paniculati, axillares, 25 lin. diam., bracteis et bracteolis et

pedunculis brunneo-velutinis pilosis. Ca lycis segments 5 , ovato
acuta, extra sparse pilosa. Peta la lutea, anguste oblonga, concava,
glabra. Stamina 10, filamentis basi connatis. Carpella 5 styli
subulati , stigmatibus simplieibus. Fructus ignotus.
Assin Yan Kumassi, Cummins, 30a.



LEGUMINOSZE .

Dolichos Lablab, Lia na
— Cultivated throughout the Tropics .

Rhynchosia debilis, Hook. f . Extends eastwards to th e

Cameroons and the Gaboon .

Lonchocarpus sp .

Baphia nitida, Aj ls el.— From Sierra Leone to the Camaroons

and Fernando PO .

Baphia polygalacea,Baker .
— From Sierra Leone to the Camaroons

and Fernando Po, and also in Madagascar.

Cassia alata, L inn.
— A native of America, introduced freely

upon the coast of U pper Guinea.

Cassia occidentalis, Lima— Tropics generally .

Pentaclothra macrophyl la, B enth.
— Senegambia to Loanda, and

at Mombasa.

Acacia pennata, Willd.
— Widely dispersed in Tropical Africa,

reaching Natal and India and the Malayan Islands .

Albin is ferruginea, B enth.
— Senegambia to the Red Sea .

MELASTOMACE zE .

Tristemma Schumacheri, Guill. cl Per la— Throughout West

Tropical Africa from Senegambia to Angola, and eastward to

U ganda and Jur.

PASSIFLORACEE .

Passiflora fmtida
,
Linn — Introduced from America into al l

parts of the Tropics .

CUCURBITACEE .

Momordica Charantia, Linn .
— Throughout the tropics of the

Old World, and introduced into America.

Momordica cissoides
,
Pam ela— From Sierra Leone to Angola and

Monbuttuland
,
and the Zanz ibar coast.

Melothria triangularis, B enth.
- From Ashanti eastwards to the

upper waters of the Nile .

Melothria sp .

RU B IACEJE

Oldenlandia Heynei, 0 /iv.
—Very w idely distributed in Africa,

south of the Sahara, also in India, Ceylon, and the Malay Isles.

Mussanda tristigmatica, Cummins ramis et fructibus pilosis,
sty lo trifido, ovario triloculari .
Frutea' 12 ped. altus. Rami tomentosi . Folia integra, obovata,

subito acuta
,
basi cuneata, tenuia, utrinque sparse pilosa, subtus

costa pilosissima
, petiolata, 3- 5 poll . longa, l i—2§ poll . lata, venie

secundariis 12- 14 ; petiolus pilosus, 4— 7 lin . longus ; stipulae
triangulares, acuminates, utrinque pilosus , 45 1m. longae. Cymas

terminales ; bracteoles anguste lineares, lanceolatse, acuminatae.

F lores subsessiles. Ca lyx dense pilosus, lobis 5 ovatis vel lanceolatis acutis 7- 10 lin . longis 243 lin . latis ; sepalorum majoram
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laminae amphe , foliaceze, petiolatas, luteae

,
utrinque pilosae, 3} poll.longis , 2 poll . latae, petiolis 10 lin. longis . Corollw tubus dilatatus,

9 lin . longus, hirsutus, intus inferne glaber, faucibus plurim is

papillis pilisque instructus, segmentis ovatis mucronatis extus
villosis . Stamina supra mediam partem tubi affixa, filamentis
brevibus, antheris linearibus. Ova r ium 3-loculate sty lus
trifidus. Fruclus trilocularis, sicco perianthio coronatus, pilosus
semina glin. longa, alveolata et minute punctata.

Assin Yan Kumassi, Cummins , 41, 113 .

Very distinct in the three celled ovary and the w ide calyx
segments. It is.near M . erythrophylla , Schum . et Thonn .

Mussanda erythrophylla,Schum. etThenn .
— Distributed through

out U pper and Lower Guinea, and eastwards to Niamniam and

MonbuttuLands .

Mussmnda frondosa
,
Linn . P— A native of India, Malay a, and

Polynesia.

Babieca calycina, B e nth.
— From Ashanti to the Cameroons and

Fernando PO .

Bertiera macrocarpa, B enth.
— Sierra Leone to the Camaroons

and Prince’s Island . The genus has several members in America,
none in Asia .

Bettlers breviflora
,
H iern.

— Sierra Leone to the Camaroons .

Leptactina densiflora, Hook. fi— Ashanti, Lagos, and Ahhee
kouta.

Bandia malleifera
,
Benth. et Hook. f .

— Sierra Leone to the

Eastern Sudan .

Amaralia bignoniwflora, lVelw.
— Sierra Leone and Angola to

Niamniam and MonbuttuLands.

Oxyanthus Speciosus, DC.
— Senegambia to U sambara.

Oxyanthus sp .

Tricalysia sp .

Ixora laxiflora, Smith — Senegambia to Fernando Po and the

Shire Highlands.

Rutidsa parviflora, DC .
— Senegambia to the mouths of the

Niger.

Morinda longiflora, G. Don .
— Sierra Leone to Niamniam land .

Geophila obval lata, Didr .
-Senegambia to Fernando Po.

Geophila hirsuta, Benth.
-Ashanti to the Camaroons .

Cephaelis peduncularis, Sa lish— Senegambia to the Islands of

Fernando Po and St. Thomas .

COMPOSITE .

Mikania scandens, l/Villd.
— A species cosmopol itan in the

tropics , belonging to a genus which is otherwise American.

Microglossa volubilis, DC .
—Throughout the Tropics of the

Old World .

Melanthera Brownoi, Sch. B in
—" Throughout the greater part

of Tropic-
Ll Africa. The genus is common to Africa, Madagascar,

and Tropical America.
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EBENACEE .

Maba coriacea
, Cummins arborescens, foliis oblongis acumin

atis coriaceis .

Arbor glabra, 20—40 ped. alta. Rami magni, patentes. Folia

oblonga, acuminata, integra, coriacea, petiolata, 5—7 poll . longa,
15— 2t pOll. lata, supra n itida. F lores 6 4-meri . in cymis abbre

viatis paucifloris ad nodos ramorum annotinorum ve l vetustorum
dispositi ; pedicelli breves, bracteati ; bracteae parvze , ovates ,
acutes, minute vel obsolete ciliolatse, imbricatae. Ca lyx sub
truncatus vel 4-lobatus, 2 lin. longus, lobis rotundis extus
sparse pilosis apiculatis . Corolla lutea vel alba, tubulosa, bas i
dilatata, faucibus contracts , tubo 3 lin . longo, lobis contortis patulis
ovatis 2 lin. longis. Stamina 16, basi corollaa inserta antheras

lineares 15 lin. longae ; filaments sparse pilosa, circiter 15 lin .

longa. Ova rii rudimentum parvum, late ovatum, acutum .

Assin Yan Kumassi, Cummins, 119, 242. A rather common

tree .

Diospyros sp.
— Superficially resembling D . verrucosa , Hiern,

but the seeds are not rum inate .

APOCYNACEE .

Rauwolfla sp .

Tabernwmontana, T. B artor i, Hook ,
atfinis.

Tabernmmontana subsessilis, B enth. .
9— Confined to UpperGuinea.

Tabernwmontana cram ,
B enth.

— Hitherto only from the Gold
Coast.

Strophanthus gratus, Franck — Confined to Upper Guinea.

Strophanthus sarmentosus, DC .
— Senegambia to the Camaroons .

Kickxia africana, B enth.
— Sierra Leone to the Gaboon.

ASCLEPIADEJE .

Secamone sp .

LOGANIACEE .

Gwrtnera paniculata, B enth.
— Sierra Leone to the Gaboon.

BORAGINEJE .

Heliotropium indicum,
Linn.

— Excepting Australia and Poly
nesia, world w ide in the Tropics.

CONVOLVU LACEE .

Ipomtna obscura, Ker-GawL— Throughout the Tropics of the old
world.

Ipomtna involucrata, B eauv.
— Throughout Tropical Africa.

Ipomtna palmata, Persia— Throughout the warmer parts of

Africa, and in the Mascarene Islands, and Tropical Asia.

Lepistemon africanam, Olin
— Tropical Africa.

Hewittia bicolor, W'

ight etArm— Tropics of the old world.
Breweria secunda, B enth.

— Senegambia to the Camaroons .
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Papalia lappacea, Mog.
— Tropics of the old world.

E rna lanata, Juss.
,
var. viridis, q .

— Tropics of the old world ,
eas tward to Java and the .Ph ilippines.

Achyranthes aspera, Lz
'

nn.
— Everywhere in the Tropics.

PHYTOLACCACEE .

Mohlana nemoralis
,

.lla rt. -Widely distributed in Africa and

Madaga scar also in South America, and naturalised in Ceylon .

PIPERACEE .

Piper subpeltatum,
Willi — Throughout the Tropics of the old

world .

THYMELE ACEE .

Dicranolepis Forssi, Cummins ; fruticosa, folus subglabris
ellipticis apice acuminatis bas i cuneatis, perianthii tubo subfil i

form i sericeo, limbi segmentis late ellipticis .

Frulex 4—8 ped . altus. Rami sparse pilosi . Foliurum Iamium
ellipticae, integras, acuminatae, 35 poll . longae, 15 poll . latte, bas i
cuneatae, nerviis primariis multis, subtus sparse pilis appress isvestita petiolus 15 lin . longus. Flores in axillis gem inati, breviter
pedicellati, sericei , bracteis et bracteolis lanceolatis parvis pilosis .

Perianthii lobi patentes, late elliptici, concavi , 5 lin . longi
tubus subfiliform is, 10 lin .

—1 poll . longus ; squamaa angustaa,
9 lin. longae. Staminum filamenta 1} lin . longa ; anthem

aequilongse. Ovarium oblongum,
in disco immersum ; stylus .

graci lis, stigmate ovato dilatato. F rurfus ignotus.

Assin Yan Kumassi, frequent, Cummins , 186.

Allied to D . grand zflom ,
Engl ., and D . vast'ila ,

Eng] . It

differs from the former in having larger leaves, a shorter and

th icker perianth-tube, and shorter filaments, and from the

latter in its thinner and less hairy perianth-tube and more

globular flower buds.
BALANOPHOREE .

Thonningia sanguinea, Vahl.— Ashanti to the Niger.

EUPHORBIACEE .

Phyl lanthus Niruri, Linn — Tropics, except Australia.

Uapaca guineensis, Muell.-.4 rg.
— From Ashanti to Fernando Po .

Microdermis puberula, Hook. f.
— Sierra Leone to Angola

JatrOpha Outcas, L inn . Throughout the Tropics
cultivated .

Croton lobatus, Lima— Throughout Tropical Africa to Arabia
Felix very wide spread in Tropical America.

Acalypha paniculata, M 1
'

q.
— Tropical Africa and eastwards to

Java.

Alchornea cordata,B en ih . non Jinn/7.4 1rg. (A cordif olia .Mud ] .
—Sierra Leone to Niamniam Land and U ganda.
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Macaranga Schweinfurthii, Pam Ashanti and the Eastern
Sudan. The frui ts, which have not been previously described,
are produced abundantly about Assin Yan Kumassi, both on

young and old branches, and may be thus described .

Capsula rubra, in coccos circa t poll . diam . sulcatos dissiliens .

Semina circa poll. diam .,
nigra.

Tragia cordifolia
,
Dentin— Ashanti to Angola, and in Madagascar.

Dalechampia ipommwfolia, B enth.
— Ashanti to the Camaroons.

U RTICACEzE .

Ficus eriobotryoides, Kunth et B ond ed— Ashanti to Angola and

\IonbuttuLand .

Ficus, F . Ba roni, Baker, aflinis.

Ficus sp .

Myrianthus arboreus, Batm an— In most parts of Tropical Africa.

Musanga Smithii, R. B r .
— Sierra Leone to Angola, Monbuttu

Land and Uganda.

Floarya podocarps , Wedd .
— Ashanti to the Camaroons, and

Uganda.

a m p aza .

Megaclinium falcatum, Lindl .
— Sierra Leone to Angola.

Eulophia saundersiana, Reichb. f .
-Lagos and Ashanti to the

Camaroons.

Polystachya ramulosa
,
LindL— Sierra Leone and Ashanti .

Polystachya amnis, Lindl.— Sierra Leone to the Lower Niger.

Listrostachys spp.
— Two species were collected, both w ithout

flowers.

Vanilla crenulata, Rolfe.
— Sierra Leone and Ashanti .
SCITAMINEE .

Amomum spp .
— Fragments of two species.

Costus afar, Ker-Gawl.— Sierra Leone to U sambara.

Benealmia battenbergiana, Cummins ex B aker , in Flora Trop.

Africa, Vol. vii ., 3l 3 .
— As far as at present known, confined to

Ashanti .
Donax cuspidata, K . Schum.

— Sierra Leone to the Lower Congo,
and to Niamniam Land .

Trachyphrynium sp .

Thaumatococcus Danielii,B enth.
— SierraLeone to the Camaroons

and the Island of St. Thomas.

Phrynium Benthami, B aker.
— Ashanti to the Camaroons.

Phrynium brachystachyum,
Ka ra — Sierra Leone to the Niger

and Corisco Bay .

Calathea conferta, Benth.
— Ashanti to Angola. The genus is

chiefly South American .

Canna indica, Lima
— Tropics of Asia and America naturalised

in many parts of Tropical Africa.
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AMARYLLIDBE .

Crinum sanderianum,
Baker.

— Sierra Leone to Lagos.

Hmmanthus multiflorus, Martyn.
— Widely distributed in

Tropical Africa.

DIOSCOREACE/E .

Dioscorea abyssinica, Hochst. -An imperfect specimen, very
similar to the species known from Abyssinia and Jur.

Dioscorea minutiflora, Engl. -Ashanti to the Camaroons.

LILIACEE
Asparagus racemosus, Wi lli — Tropics of the Old World .

Draczena arborea, Link
— Ashanti to Angola.

Dracmna surculosa, L1
'

ndl.— Sierra Leone to the Camaroons .

COMMELINACEE .

Pollia condensata
, C . B . Clarke.

— Sierra Leone to Angola and

U ganda.

Palisota prionostachys, C. B . mar ina— Ashanti and the Gold
Coast to MonbuttuLand .

Polyspatha paniculata, B enth.
— Sierra Leone to the Camaroons .

Aneilema wquinoctiale, Kunth.
— Throughout Tropical Africa.

Aneilema beninense, Kunth.
— From Sierra Leone and Angola to

Ruwen z ori and Niamniam Land .

PALME .

Calamus destratas, Mann et Wendl. —Sierra Leone to the

Camaroons .

Ancistrophyllum opacum,
Drude.

—Ashanti to Fernando Po and

the Camaroons.

AROIDEE .

Pistia Stratiotes,Lima— Everywhere throughout the Tropics.
Anchomanes Hookeri

,
Schott.— Throughout Tropical Africa.

Cercestis Arasln
,
Schott.— Ashanti to Sierra Leone .

Rhaphidophora africana,N . E . B r .
— SierraLeone to Fernando Po .

CYPERACEE .

Mariscus umbel latus, Vahl. Tropical Africa
, Mascarene

Islands introduced into India.

Kyllinga pumila, M ich — Tropical Africa and the warmer parts

of America.

Scleria Batteri, Busch — From Ashanti to the Gaboon.
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GRAMINEE .

Paspalum cordugatum,
Berg.

— Tropics of both worlds. perhaps
of American origin. In Africa from Sierra Leone to Monbuttu
Land.

Panicum plicatum,
Lam.

— Tropics throughout the world .

Panicum ovalifolium,
Pain— U pper Guinea generally ; also in

Panicum, P . ova lcfolio, Poir., afline.

Oplismenus compositus, Bantu— Warmer countries throughout
the world .

Pennisetum Benthami, Stead — Throughout tropical Africa.

Olyra latifolia, Linn.
— Tropics of Africa and of America.

Contothcca lappacea, Deana— Warmer parts of the Old World,
extending eastwards into Polynesia.

Streptogyne crinita, Be aten— Tropics of America, India, but in
Africa restricted to U pper Guinea.

SELAGINELLACEE .

Selaginel la scandens, Spr ing — Senegambia to Angola.

FILICES.

Davallia Spelunce , Ha ircut— Throughout the tropics of the Old
World .

Adiantum tetraphyllum,
IViIld.

— U pper Guinea and Angola to

Lake Tanganyika also in the Mascarene Islands and in tropical
America.

Lonchitis pubescens, "V ii — Throughout tropical Africa, in the
Mascarene Islands and South America.

Pteris quadriaurita, Retz .
— World-w ide in the tropics.

Pteris spinulifora, Schum.
— Throughout Tropical Africa.

Asplenium sinuatum,
Beauv.

— From Ashanti to U sambara.

Asplenium macrophlebium,
B aklava— Ashanti to the Camaroons.

Nephrodium subquinquefldum,
Hook — Senegambia to Angola andTropical America.

Nephrodiummolle, Dean— Tropics generally .

Nephrodium pennigerum,
Hook— Throughout Tropical Africa, to

the Masmrene Islands, India and Malaya.

Nephrodium truncatum,
Fresh— Throughout the tropics of the Old

World.

Nephrolepis ramosa, fl ow n— Throughout the tropics of the Old
World.

Nephrolepis acuta, Presl.— Tropics generally.
Polypodium cameroonianum,

Hook — Ashanti to Loango.

Polypodium Phymatodes, L1
°

nn .
— Tropics of the Old World.

Vittaria lineata, Sun— In most parts of the tropics .
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Acrostichum punctulatum,
Sw.

—Tropical Africa and the

Mascarene Islands .

Acrostichum sorbifolium,
Lima— Tropics throughout the world.

Platycerium Stemmaria, B eawu.
— Sierra Leone and Angola to

Niamniam Land .

LEU COBRYACEE .

Leucophanes horridulum,
B rotherus ; L. Cumarum

'

a)
,
C . Mull

affine
,
sed rigiditate, foliis horride patentibus glancescenti

-viridibus

oculo nudo jam dignoscendum.

PIanta dioica, caespitosa, caespitibus rigidiusculis douais pallide
glaucescenti-viridibus nitidiusculis. Gaul/s ad 8 lin . usque altus,
dense foliosus, infima basi radiculosus, s implex. Folia sicca et

hum ida patentia, horrida, frag ilia, canaliculata, e basi oblongo
el liptica, subvaginantes, lineari-lanceolata, apice rotundatula,
interdum rad iculis praedita ,

marginibus summo apice minute
denticulatis, limbata, limbo tenui hyalino usque ad apicem pro

ducto, nervo tenui excurrente ; cellulae rectangulares, basilares
laxas hyalines, superiores angustiores chlorOphyllosaa. Casters

ignota.

Ashanti, Cummins .

FIssmENTAoa .

Fissidens sarcophyllus, C . JIull.— Ashanti to the Camaroons .

Nscxnaacsm.

Papil laria Camerunim, C . Mull. -Ashanti to the Camaroons.

Pilotrichella communis, C . .ll c
’

ill. -Ashanti to the Camaroons .

Neckera spuriotruncata, C. M c
‘

ill.— Ashanti to the Camaroons.

Hooxnamonm.

Hookeria africana,Pavi a— Ashanti to theNiger and Fernando Po .

LESKEACEE .

Thuidium involvens, M itt , var. thomeanum,
B roth. This

species is common toWest Tropical Africa and Tropical America
the variety has now been found in Ashanti and on the island of

St. Thomas .

Thuidium gratum,
Jung — Tropical America and West Tropical

Africa.

HYPNACEJE .

Trichosteleum borbonicum
,
Jacy.

— Tropics of the Old World.

Microthamnium subelegantulum,
B roth — Ashanti and the island

of St. Thomas .

Isopterygium aptychose, B roth. (Hypnum (mtg/chose, C . Mull).
-Ashanti , Niger and Old Calabar.

Ectropotheciumanisophyllum,
B roth — Ashanti to the Camaroons .

Leucomium perglaucum,
B roth — Ashanti to the Camaroons .

LEJEUNEEE .

Phragmicoma florea, M itt— Ashanti, Niger and Camaroons .
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DOIV.
-ZOMBA BOTANIC STATION.

An interesting account of the steps taken to establish a Botanic
Station at Zomba, in the British Central African Protectorate, was
given in the Kew Bull/din, 1895 , pp. 186-191. This was based on
a Report presented to Sir H . H . Johnston by Mr. Alexander
Whyte, the head of the Scientific Department, who had virtually
started the first Botanic Garden in Central Africa. Since Mr.

VVhyte
’
s retirement Mr. McC lounie has been in charge of the

Zomba Garden, while Mr. John Mahon,
formerly at Kew ,

is in

charge of the forestry branch . The fo llow ing progress report for

1897, prepared by Mr. McClounie, was published in the B r itish

Centra l Afr ica Gaz ette, dated the 5 th February, 1898
During the past year steps were taken to bring under cultiva

tion, by deep trenching, much more of the grounds than was

formerly tilled . The soil over most of the garden is of such a

hard description that to expect a crop of anything in the way of

soft, fibrous, or tuberous roots w ithout first bringing it to a friable
condition is almost vain .

The entire absence of humus on the slopes of Zomba is very
marked , it having been washed down during many years into the
numerous swamps found in the vicinity.

Solar radiation in these parts is exceedingly great, especiallyduring October and November, and this action on the soil is such
as to make it so extremely hard that it prevents the admission of

light, air, and water .

The method adopted in trenching was such as is generallypractised in all Horticultural Gardens, and, though new to the

natives employed, w ith a little supervision it is remarkable how
quickly they can trench a patch of ground .

Large quantities of refuse, such as weeds, banana leaves, and
manure, can be covered in while trenching, but the new ly turned
up soil must be exposed for some time to the action of the air and

water before its dormant constituents become active plant food .

Surface feeding, fibrous-rooted plants, such as strawberries,
w ill succeed well twelve months after trenching, and it has come

under my observation that potatos do notthrive on new ly trenchedplots until after a period of two or even three years has elapsed,
when the soil becomes fertile to the full depth.

Coffee in British Central Africa has eminently exemplified
this theory

,
but of this I hope to write in another issue.

”

FLOWERS.

The specimens of flowering plants in the gardens are worthy
of mention

, many came from Kew or Durban, and have been
successfully grown .

The following plants flowered exceedingly well
Allamanda nernfolia,
Beaumontia grand iflora,
Bougainvillea spectabilis,

glabra.
Aristolochia ornithocephala,
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Clerodendron Thomsonae,
Hibiscus— several,
Amaryllis— mixed,
Pancratiums

,

Lil iums,

Clematis indivisa,
Zephyranthes lindleyana,
Haemanthus— local spp .

Crinums— local Spp.

Albiz z ia— local spp.

Poinsettia pulcherrima.

The Allamanda does exceedingly well, continuing to flower
for a long time and producing seed. A. violacea is nor. of robust
grow th but succeeds fairly w ell .

The massive, well developed, rich white flowers of the

B eaumontia are a striking object of beauty in a vase w ithin doors
or in the garden . Propagation of it, however, is very difficult, and
few cuttings of it have rooted . The blaz e of the Bougainvilleas
imparts a colour and eflfectwhich make them very desirable plants
for a verandah .

The strong growth of the Aristolochia
,
and the singular form

of the flowers , which are produced freely, are w orthy of notice and
a place in any garden . The Clerodendron and H ibiscus also
succeed well, as also do the beautiful Poinsettia and Albiz z ia .

The perfect mass of flower on C lema tis ind ir im is often

met w ith on the s10pes of Zomba.

FRU ITS .

Strawberries (common Alpine) have been successfully culti
vated, and, considering the excellence of these fruits, it is safe to
pre

ld
ict that the home varieties now introduced w ill do exceedingly

we

Bananas, papaw ,
and pineapples luxuriate in the gardens .

Several trees of the Avocado pear are promising, and the Litchi
fruit tree is of good growth .

The large Grenadilla ( Pass'iflora qua drangular is) succeeds
well against a wall and bore several fruits last year.

"

Oonmnaas , ORNAMENTAL AND ECONOMIC PLANTS AND

SHRU Bs

The avenues of cypresses, thuyas, &c., are strik ing features
of the grounds and, as these stand the ravages of locusts, they are
at all times objects of beauty.

Several specimens of the w ild date palm gracefully m ingle
w ith the compact Comferae.

A young plantation of Mlanje cedars, planted about three
years a

g o, is in a thriving condition . A large quantity of cedar
seed has been sown and has germ inated well .
These w ill be ready for planting during next season’

s rains in
and around all the Residency grounds, whi le there w i ll be a largequantity available for distribution and for transplanting on the
top of Mount Zomba, where it is fully expected they w ill thrive
as well as on Mlanje.
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DCV.
— BOTANICAL MUSEUMS IN BELGIUM AND

HOLLAND .

With the sanction of the First Commissioner, Mr. J. M . Hillier,
Assistant in the Museums of the Royal Gardens, was directed to
visit the principal botanical museums in Belgium and Holland in
October last. The object in view was to identify unnamed products and specimens in the Kew Museums, to effect exchanges
and to obtain information as to improved methods for preserving
objects in fluid .

Mr. Hillier on h is return furnished the follow ing report

I visited , between the 2nd and 19th of October
,
the principal

museums of Belgium and Holland containing collections of

vegetable economic products .

I have observed much that was interesting, and have obtained
information that wi ll enable us to identify the Botanical origin of

various unknown specimens in themuseums of the Royal Gardens
together w ith notes of many products, particularly of the Dutch
East Indies, in which our collections are deficient. The Colonial
Museumat Haarlem has afforded the greatest amount of valuable
information in this respect.
The arrangement of the various museums visited and the

mounting of specimens generally ottered some suggestions that
w ill be useful in our museums .

I have been fortunate in securing details of an excellent pre
servative solution, not yet experimented w ith at Kew ,

but wh ich
I feel sure w ill be valuable, and also details of a system for drying
Botanical objects w ith sand and heat, together w ith a new and

improved method for sealing glass disks to jars.

I experienced the greatest courtesy and kindness from the

authorities of each institution I visited, and had every facility
afforded me for studying the various collections .

MAISON DE MELLE, NEAR GHENT.

The Maison de Melle is an educational establishment situated
about s ix m iles from Ghent in the centre of an agriculturaldistrict.
The building stands in its own grounds about ten m inutes’walk

from the station and has a bad approach . The Prefect of Studies,
Mr. Ernest, received me w ith every kindness .

The museum is a large and varied one, arranged in wall and
table cases, scattered about in various portions of the building,
the specimens being classified according to their uses . Very few

specimens are in fluid . I noticed many vegetable products
presented to the institution by Kew some years since, and wasparticularly interested in a fine series of printed muslins, and

cotton fabrics, together w ith a printing block used in the ir production, the more delicate portions of the design being formed of

metal pins inserted into the block . I also observed some curious
brass vessels similar in shape to an egg cup, and a small jug w ith
a straight handle, used in Turke y in the preparation of coffee .
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Notes were taken of other products of more or less interest
forming desiderata for the Kew collections .

The number of students varies from 250 to 300.

The laboratory I was given to understand is an exact facsim ile
of that at the U niversity of Bonn on the Rhine. The institution
has its own gas

-works, theatre, gymnasium , and sw immingbaths and in every way appears to be a splendidly arranged
establishment.

U Ni VERSITY BOTANIC GARDEN, GHENT .

These gardens are not very extensive, but contain six glasshouses w ith a large percentage of econom ic plants . Mr. G. Stace,
Preparator at the U niversity, very kindly showed me the small
Museum collection which is exclusively used for teaching
purposes for the students of med icine and chemistry . I saw no

products in the collection worthy of special mention , but was
much interested in the preservative solution used, wh ich consists
of alcohol with the addition of 2 per cent. of hydrochloric acid .

The object to be preserved is placed in this solution for a few
weeks according to discretion, after wh ich it is put into methyl
ated spirit for permanent preservation . Though this is a bleaching
solution, some specimens submitted for my examination wh ich
had been so treated were excellent

,
especially some examples of

fungi and some leaves w ith galls. In the latter case the leaves
w ere bleached while the galls remained of a brownish colour and

could readily be distinguished .

Many of the more delicate objects in th is fluid were mounted
on blue opaque glass, and were very effective.

COMMERCIAL MU SEUM , BRU SSELS.

This institution appears to be a very important one. The

collections are extensive and very varied in character, and cons ist
chiefly of articles of commerce co llected by Belgian Foreign

Consuls . They are arranged in tall cases
,
oblong in shape, con

taining three to four glass shelves on brass supports w ith no

division down the centre . Around the base of the cases is a

narrow platform or step, about one foot high, to facilitate the

exam ination of the specimens on the upper shelves . Part of the

collection is arranged in table cases. As a rule scientific names

are not attached to the products , but useful details are given on

the labels w ith regard to prices, &c. I noticed many articles of

British manufacture . The exhibit of tobacco is a particularly
good one and contains an excellent series, collected in Constanti
nople, of various forms from Asia Minor, in the original packages
of very neat and attractive appearance . I also noticed brass
vessels from Turkey used in the preparation of cofl

’
ee and

identical w ith those I had previously seen at the Maison de Melle .

The collections are neatly labelled and carefully tended, no

specimens being in fluid . Attached to the collection is a Bureau
of Information where full details may be obtained concerning the
exhibits . At the time of my visit many persons were consulting
the Museum.
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ROYAL BOTANIC GARDENS, BRU SSELS .

These gardens are not very extensive, but are delightfully
situated . The houses contain a large collection of Aroidete and

ferns, but few palms. Professor C . Bommer was kind enough to
escort me over the establishment. At the time of my visit
a large number of plants was being raised from seeds received
from the Congo .

The Museum and Herbarium collections consist chiefly of

specimens collected by Martins . As far as I could judge of the

Museum collection,
it is a good one and is very rich in South

American products, but unfortunately I could see very little of

the collection as it was practically stowed away until a suitable
building was available to receive it. I understood from Professor

Bommer that a new building would shortly be erected for the
reception of the Herbarium , and that the present Herbarium build
ing would be converted into a museum . It would be a great pity
were such a valuable collection to be neglected and improperlyhoused

, as from its dimensions and the fact of most of the

Specimens having been collected by Martins it must contain
many rare and valuable products .

I availed myself of the opportunity of calling upon Professor

Errera of the Botan ic Institute of the U niversity of Brussels who
has been so successful in preserving flowers , &c.,

in their natural
colours . U nfortunately he was away at the time , but Professor
Bommer very kindly showed me Professor Errera

’

s specimens

and at the same time gave me details of the process for future
experiment. The specimens I saw were excellent.

The process is a simple one. The specimen to be preserved is
placed in a conical shaped paper bag, the narrow diameter resting
in the mouth of a glass jar. The bag is carefully filled up w ith
finely sifted sand, after which the jar, together w ith its contents,
is kept at a warm even temperature for two or three w eeks, at the

expiration of which time the sand is careful ly removed and the

dried specimen placed in a stoppered jar. The stopper must behollow and filled w ith unslaked lime, the latter being kept in
position by a th in piece of leather tied over the portion of the

stopper wh ich is inserted into the mouth of the jar. The lime

absorbs all moisture and so preserves the specimen from deteriora
tion by damp.

INTERNATIONAL EXHIBITION AT BRU SSELS.

The site of the exhibition was on the eastern side of the city in
the Parc duCinquantenaire where the exhibition of 1880 was h eld,
and covers an extensive area. Generally speaking, the exhibition
was not rich in raw vegetable products, but, neverthe less, it
contained many interesting exhibits.

The Museé Scolaire section included exhibits of d iagrams and
models of natural history Objects for teaching purposes . The
Botanic Institute of the U niversity of Brussels had an interesting
series of fruits and seeds illustrating various modes of dissemina
tion, also a col lection of wel l preserved flowers dried by the sand
process previously described .
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Very few Of the sections contained specimens of raw vegetable
products. The Paraguayan exhibits were the best in this respect.
Liberia

,
Chili, and San Domingo were also represented, butI noticed nothing of a novel character in the courts or worthy of

special mention .

The Antwerp Chamber of Commerce had a fine collection of

raw and manufactured tobaccos, various bales of Turkish tobaccobeing especially striking and sim ilar to those contained in the
Commercial Museum of Brussels.

A very fine collection of plain and ornamental straw plaits
from Chefoo

,
together with a series of Ch ina teas, w ere the only

other exhibits of special interest observed in a hurried visit.

CONGO EXHIB ITION,
TERVU EREN .

The Congo section of the Brussels Exhibition is located at

Tervueren
,
some few miles out of Brussels, from whence it is

approached either by rail or electric tram . The Congo exhibits
were contained in a large building the centre portion of which
was used as a restaurant, wh ile the two side w ings were occupied
by the collections. On the one side was the ethnographical
section which consisted of a very large and varied assortment of

articles of native industry, and also a court containing a lottery
exh ibition cons isting of various w orks of art in ivory and the

more beautiful of the Congo woods . The collections w ere

arranged in bays formed of the wood of Sarcocepha lus D idem'irhii,
and typify ing Congoese architecture, being very tastefully dis
played . To add to the interest of the collection a friez e runs
round the upper part of the courts, upon which is depicted scenes
of native life on the Congo . U nfortunately the ethnographical
objects w ere unlabelled at the time of my visit. The corre

spond ing court on the other side of the building contained the
products of the Congo, together w ith a Commercial Museum

, thislatter consisting of a medley of articles which find a market in

the Congo region .

The collection of vegetable products was not a large one but

made a good show . Chiefly to be observed are trophies of horse

shoe pattern filled in w ith copal and rubber, many fine blocks of
copal and small parcels of the latter wrapped in leaves and netted
over w ith what appears to be the split petiole of a palm . I also
noticed a series of specimens illustrating the extraction of rubber
from the roots of Lcmdolphia spp. by crushing, Shredding, and
mastication . This court also contained some splendid photo
graphs il lustrating sugar-making, decorticating rice , the collection
of palm w ine, tobacco fields, specimen trees, and an illustration
of the mode of collecting rubber from wh ich it seems that the
vine is bent over and the milk runs from deep cuts made round
the stem into pots suspended to receive it.
A conservatory at the back of the building contained many
living plants of the Congo, of more or less economic interest, onloan from the Royal Botanic Garden, Brussels, and from other
sources .

A typical Congo village forms part of the exh ibition
,
but as

the natives had left, little of interest remained excepting the

bui ldings .
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In another portion of the grounds a forester’s hut built of pinelogs contains an instructive collection exhibited by the Belgian
Forest Department.

BOTANIC GARDEN, ANTWERP.

This garden is a small one but contains many interesting plants
which are, generally Speaking, very distinctly labelled . The

museum collection is contained in a large
.

and lofty room w hich

is w ell lighted by side w indows. The Specimens are scientifically
arranged in two long cases of about 50 feet, and of similar height
and depth to those in the No . 1 Museum at Kew .

Most of the bottles employed here have screw metal lids and
few specimens are preserved in fluid . The col lection does not

appear to have been added to lately but, nevertheless , contains
many good things, and afforded some valuable information
bearing upon undetermined samples in the Kew Museums .

COMMERCIAL MU SEU M,
ANTWERP.

The museum is similar to that at Brussels but much less
extensive. The specimens are very varied in character and w ell
looked after. I observed nothing in the collection that was new
to me nor any products in which the Kew Museums are deficient.
The cases are eboniz ed and of various shapes .

BIJES’ HERBARIUM, LEYDEN.

The Herbarium is very much overcrowded, there being only
sufficient case accommodation for about half the number of

specimens. Mr. Goethart received me very k indly, and gave
me some useful hints to assist in identifying some unknown
products from the Dutch Indies in the Kew Museum . The

Museum collection was packed up at the time of my v isit as
the floor had been destroyed by dry rot and was being re-laid.

I gathered from Mr. Goethart that the specimens consist chiefly
of frui ts collected in the East by De Vriese, Korthals, &c.,

and,
as far as I could judge under the circumstances, have been care

fully labelled and are in good condition . Very few of the

specimens I saw bore native names . The available wall Space in
the Herbarium is uti lised for the exh ibition of coloured draw
ings and dried specimens of useful plants. The only preservative
solution used Is methylated spirit.

BOTANIO GARDEN, LEYDEN.

These gardens are attached to the University. The houses
contain a varied collection of plants, many being of econom ic
interest, but rather crowded together.

The Museum collection is badly housed and very crowded,
which is regrettable, as if properly arranged and Spread out i t
would form a valuable museum .

I was enabled to obtain valuable notes from this collection
bearing upon unknown products and upon several deficiencies
in the Kew collections .
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Were this collection and that of the Rtjks
’
Herbarium merged

and placed in a suitable building they would form an importantinstitution .

COLONIAL MUSEUM,
HAARLEM.

The building is an imposing structure delightfully situated
on the outskirts of the town in the immediate neighbourhood
of the Frederiks’ Park . It is the property of the State , which
keeps the fabric in repair, and for the past ten years has granted
an annual subsidy towards the up-keep of the collections which
are the property of the important Dutch Society of Industry.

This society founded the Museum about 20 years ago, and,
together w ith the provinces, the city of Haarlem ,

and large
commercial firms, supply the necessary funds for the proper

working of the Institution . The gross annual income from all

sources amounts to about guldere.

The Director of the Museum,
Dr . F. W. van Eeden, and his

assistant, Dr. M . Greshofl
’

,
w ere most kind to me, and at all times

readily gave me any desired information concerning the col lee
tions, which are very large and complete. The specimens are

arranged according to their uses, and are much crowded, every
available Space being utilised ; the walls for the most part are

covered w ith well-mounted dried specimens and figures of

useful plants
, together w ith many photographs il lustrative of the

various industries connected w ith the products.

Spirit is the only preservative solution used. Specimens of

fruits, seeds, &c., which are not absolutely dry are placed in

stoppered jars, the stoppers being filled with unslaked lime to
absorb the moisture so that the specimens may be placed at once
in their respective positions .

As the time at my disposal was limited, I found it imposs ible
to thorough ly go through the collections, which W ould take at

least a fortn ight, so I devoted the time almost exclusively to
th e products of the Dutch East Indies, in which the Museum
is very rich . Here I made notes of very many products wanting
in the Kew Museums and arranged w ith Dr. van Eeden for an

exchange of duplicates.

Schools are largely supplied-with duplicates .

The upper floor of the bui lding contains the Art Industrial
collection belonging to the same society, but distinct from the

Museum, and in the immediate vicinity is a school of design .

UNIVERSITY BOTANIO GARDEN, AMSTERDAM .

These gardens are situated in the Jew ish quarter of the city to
the south of the Entrepot Dock , and are generally known as the
“Hortus . They are open daily from 6 until 6 in the summer,

and from 7 until 5 in the w inter, the same arrangement applying
to Sundays. There are seven glass-houses in all . The Victor ia

regia house has a gas pendant immediately above the tank, with a
large and somewhat hideous ball-shaped reflector, to enable
visitors to see the plant in the even ing during the flowering
period .



The houses C ontain many economic plants, ferns, cycads, and

palms. A plant of Encepha lurtos longifolius, about 20 feet high ,
is reputed to be of great age. I also noticed a fine plant of

Dracwmt Draco, perhaps 30 feet high, branching into three
towards the summit.
The collection in the open is not extensive, the system of

classification being that of Luerssen. Many of the labels wh ich I
found upon examination to be made of paper, varnished over,
and secured in iron frames

,
were quite obliterated. Aquatic

plants are grown in tubs.

The Director, Prof. Hugo de Vries, kindly received me and

Showed me the Museum col lection, which is a small one used for
teaching purposes. Among the specimens brought to my notice
were some natural flowers recently received from Dr. Herz field

and CO .
,
KOln, very well preserved, but which appeared to havebeen made up w ith wax, 85 0 . They had been preserved by a

patent process of Prof. Pfitz er, of Heidelberg.

The preservative solution used here is identical w ith that
employed at the Museum of the U niversity of Ghent

,
and is

considered by Prof. de Vries to be very satisfactory.

For sealing glass disks to bottles paraffin is used and answers

the purpose well, it is certainly an improvement upon the Kew

method in several respects and takes far less time to apply.

Within a short distance of the Botanic Garden are the Zoological
Gardens, which contain a large and important Ethnographical
Museum . I went carefully through this collection, but did not

note any specimens suitable for Kew . Scientific names were

comparatively rare.

The docks are very extensive and scattered, but as the

time at my dISpOsal had been expended I was unfortunate ly
obliged to return w ithout visiting them.

MISCELLANEOU S NOTES.

In the neighbourhood of Ghent I Observed from the train
several small patches of tobacco, and in one instance a drying
shed with the hands of tobacco suspended from the outside of the

building.

When at Antwerp I took the opportunity of visiting the

extensive docks . I observed here enormous quantities of cotton
and jute being unshipped from India, also American wheat,black and green crin végéta l (Chamwrops humilis, maiz e,
rape, and poppy seed in bags, large quantities of cork cuttings
in sacks, pillow -shaped bales of Russian flax packed in Tilia-bast
and roughly sewn w ith rope. I also observed many cases of

new season
’
s China tea congou, sewn up in matting and

stencilled outside .

The timber docks are well worthy of a visit. Ch iefly to be

noticed here were large baulks of pine and oak stems, the latterbeing cut into sections of about 8 feet, also large quantities of

deals of various siz es down to Small staves, which are probably
used for match-making.

It may be interesting to record the presence of large quantities
of paper-making machinery from Norway, together w ith rough
cardboard, probably from the same source.
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The large output of vanilla has given a fresh impetus to its

cultivation and a very large quantity has been planted during the
past year.

When the country is opened up by means of roads, as w il l
shortly be the case, many acres of vanilla land w ill no doubt be
taken upwhich at present are uncultivated, ow ing to the difficulty
of transport.

In one district alone, the Mare aux Cochons, to which a new

road w ill be opened, there are about acres of virgin soil
well suited to vanilla.

“The cultivation of vanilla only dates back to about 20 years
ago, and is only now beginning to be thoroughly understood .

“The Mexican system of allow ing the vines to grow under
trees nearly w ild is almost universally adopted at present, and
is a decided improvement on the old system of training the vine
on artificial supports. I trust that the new mode of cultivating it
w ill go far to ensure regular crops. Nothing pays better thanvanilla . Its production costs the planter Rs. 3 per pound, and as

prices vary from Rs . 8 to Rs . 16 the pound
,
a net profit of from

RS. 5 to RS. 13 is the result. This year the average price was
Rs . 15 the pound . The yield may be taken to be 200 lbs. an acre.

Taking therefore an average of Rs . 10, an acre of vanilla should
produce Rs.

Most of the land in Seychelles is in the hands of private
owners, and it is difi cult to estimate its cost, but it may be

taken that land can be bought at from Rs. 100 to Rs . 200
the acre. It has been stated that landowners are reluctant to
partw ith their land, but I do not apprehend much difficulty on
th is score provided that purchasers are prepared to pay ready
money .

There is some land belonging to the Governmentwell adapted
for van illa cultivation which can be leased for periods varying
from 9 to 21 years.

Seychelles is unfortunately almost a terra incognito , for I
cannot help think ing that if the scores of young Englishmen

who leave the mother country year after year for other lands
knew of it, they would give the preference to an English colony
wh ich offers advantages not to be met w ith elsewhere for the

investment of small capital, say

The follow ing correspondence has since pasSed in regard to thequality of Seychelles vanilla
C OLONIAL OFFICE to ROYAL GARDENS, KEW.

SIR, Downing Street, December 6, 1897.I am directed by the Secretary of State for the Colonies to

transmit to you, for your information, the enclosed copy of a

despatch from the Administrator of the Seychelles Islands,
forwarding a specimen of vani lla, grown on one of the estates in
those islands.

I am, etc.,

The Director, (Signed) H . BEBTRAM C ox.

Royal Gardens, Kew.
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[Enclosure ]
ADMINISTRATOR of the SEYCHELLES to COLONIAL OFFICE .

Government House, Seychel les,
SIR,

October 16, 1897.

I have the honour to inform you that I have forwarded to youby this mail a specimen of vani lla, which was given to me by
Mr. D

’

Emmerez , the owner of Amitee Estate, Praslin, and which
is one of the finest samples of vanilla I have seen .

I w ent through this estate when lately at Praslin and was much

struck w ith its appearance and that of the neighbouring estate
“ Cote d

’

or,
”
which last year p roduced about worth of

vanilla.

Some of the Seychelles van illa sent home last year was pro
nounced by experts to be the finest ever seen on the London
market

, and the bundle I am sending wi ll show how well the
preparation of vanilla is now understood in the Dependency .

I have, etc .,

(Signed) H. COCKBU RN STEWART,
The Right Honourable Administrator.

J. Chamberlain, M .P.

ROYAL GARDENS, KEw, to COLONIAL OFFICE.

SIR, Royal Gardens, Kew , December 28, 1897.

I have the honour to acknowledge the receipt of your letter
of December 6, transmitting a sample of vanilla grown in the

Seychelles.

2. I now enclose, for the information of the Secretary of State,
a commercial report upon it. I am,

etc .,

(Signed) W. T. THISELTON-DYER.

H. Bertram Cox, Esq .,

Downing Street, SW.

[Enclosure ]
Report by Mr . A. C . Meyjes, of the Chemist and Druggist, 0 11 a

sample of vanilla grown in Seychelles, and received through the

Colonial Office, December 7, 1897
The pod you have sent is an unusually fine and long one .

Vanilla of this character would probably realise about 263 . or 27s .

per lb. gross in the London market at the present time. From
that figure must be deducted certa in trade allowances, brokerage,
&c. , amounting altogether to about 10 per cent. But your friends
should be careful to tie the vanilla together in bundles contain ing
pods all of the same length , or at least not varying more than

15-inch, because the pods are paid by length as wel l as by
appearance . And further, I am afraid that the prices of vanil la
are on the decline . They have been unusually h igh th is year,
and after Christmas the trade demand is apt to drop. Moreover,vanilla-grow ing must have been a very profitable business during
the past few seasons and the usual result, viz ., over-production is

sure to follow . Strange to say, vanillin (the coal-tar product) has
never been so cheap as now . The consumption of vanilla pods ,
however, is increasing every year and likely to continue to do so

for a long time.

”
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DOVE — MISCELLANEOUS NOTES.

MR. GEORGE A. BISHOP has been appointed by the Secretary
of State for the Colonies, on the nomination of Kew, Super
intendent of the new Public Garden established at Bermuda by
the Public Garden Act

,
1896, to assist in developing the

agricultural and horticultural capabilities of the colony, upon
which its prosperity largely depends . Mr. Bishop has had twenty
three years practical experience in every branch of gardening,and
was lately head gardener and steward atWightw ick Manor, near

Wolverhampton . He has, besides, considerable other attainments

wh ich seem peculiarly to fit h im for the varied duties of his new
post. He passed fourth in honours in the exam inations of the

Science and Art Department in Practical Chem istry. He gave
lectures on horticultural subjects under the Wolverhampton Cor

poration and appears to have been successful in raising the

standard of the industrv in the district.

Botanical Magaz ine for March —All the plants figured are in

cultivation at Kew . Comptosema pinnatum is a shrubby
leguminous plant from Braz il, whence seeds w ere sent to Kew by
Dr. Glaz iou, formerly Director of the Passeio Publico, Rio
de Janeiro. The flowers are two inches long, and are bright red
purple. E rythronium Ha rtweg i is a Cal ifornian species which
has been in cultivation at Kew for a long time. It is closely allied
to E . grandiflorum. Draccena godsefliana was first Sent to Kew
in 1892, by Mr. Henry Millen, Curator of the Botanical Station at

Lagos. The species is nearly related to D . surculosa
,
which it

resembles in its subscandent habit and spotted leaves. The

draw ing in the Botanical Magaz ine unfortunately does not

represent the best variety, which has much darker green leaves,
w ith more numerous spots . Hacquetia Ep ipactis is a curious
umbellit

’

erous plant, native of South Europe and Siberia. The

flowers are yellow ,
in simple umbels, surrounded by an involucre

of rather large green bracts . Nothing is known as to its intro
duction into the Royal Gardens, where it has been cultivated for
many years .

Botanical Magaz ine for Sclmberti, a species
which is w idely distributed in western Asia, has long, broadleaves and rose-red flowers on remarkably long pedicels ; the
umbels being nearly eighteen inches in diameter. Bulbs
w ere sent to Kew by Messrs . Herb Wulle, Nurserymen,

Naples, in 1896, and flowered in June, 1897. The luxuriant
variety of the pretty JIg/osotis dissitiflora figured, was

communicated by E . J . Lowe, Esq ., who desired that it
should be named after Mrs. Thiselton-Dyer. The native country
of the species is not positively known , but it is believed to be
Sw itz erland . CrocusMa ly i is a native of theDalmatian mountains

,

where it was discovered more than fifty years ago. The flowers

are white or straw-coloured, w ith a yellow throat. Corms were
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Medecine, Kew now possesses a healthy young plant of D.

mirabilis . It should be mentioned, however, that the plantwas
actually presented by Mr. A. Grandidier, to whom the whole
batch be longed . The accompanying figure, kindly lent by the
proprietors of the Ga rdeners ’Chron icle,though not really a portrait
of the Kew plant, very wel l represents it. In this state the very
short lateral branches or cushions bear three or four sharp
spines and as many very narrow, almost cylindrical, fleshy leaves,
overtopping the spines.

DIDIEBA M IRAB ILIS Seedling plant, 8 inches high .
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Figures of the adult state are given in Baillon’
s H istoire

Naturelle dos P lantes dc Madaga sca r (a part of Grandidier
’

s

work referred to above), plates 261—2 and 262A. 262D. and

those representing habit are reproduced in the Bull. Mas . Hist.
r.,
i . pp. 216—217. The genus is now referred to

the Sapindacean.

The Last of its Race -This must be the epitaph on all that
remains of an interesting Cabbage tree,” that has just disappeared
from the flora of the island of St. Helena. It was originallydescribed by Sir Joseph Hooker under the name of Ps iad ia

rotundifolia , and figured by Melliss in his work on St. Helena,
t. 41. Melliss wrote in 1875 ,

“ this plant had almost been classed
with the extinct species, until, after long and patient search, I
experienced the great delight of discovering one tree of it in the

Black field at Longwood Gate . It is an old tree, probably the
only one alive anywhere, and likely soon to follow the fate of

the ebony and stringwood,’ both of which, after much seeking
for them, I am inclined to believe exist no longer.

”

The ebony mentioned above was M elhan ia melanoa'

ylon,
Ait. It existed in European gardens after it had become extinct
in St. Helena, but is apparently now completely lost. The

stringwood was Aca lypha reticulata , Muel l . Arg., described by
Mel lisa as a beautiful little plant that formerly grew on the

main central ridge amongst ferns and Cabbage trees about the
locality of Casons but it is no longer there.

”

Psiad ia rotundifolia was figured in the Gardeners
’

Chronicle,
1888 pp. 180, 181, and referred to as follows

The interest attaching to the tree is that it is the last
existing representative of its race in the island of St. Helena.

Formerly, doubtless, there were many more, but goats and

the destructiveness of man have destroyed this, and many
other species pecul iar to that remote islet. As in point of

structure it possesses peculiarities of its own, it is evident
that the loss of such a tree is equivalent to the tearing out of a

page of a record, or, to suit the Philistine mind, let us say the

destruction of a page of a ledger. In this country, indeed,
generally, composites are herbs. or at most bushes. Asters,
Senecios, Daisies, Chrysanthemums, Dahlias, as all know them in

our gardens, are not to be classed w ith trees, but here we have a

plant nearly allied , generally, to Aster, which forms a good siz ed
tree w ith spreading naked branches, bearing small, stalked,Spathulate, toothed leaves crowded towards the ends of the

branches, and which leave when they fall very prominent
cicatrices. The heads of flowers are borne in dense clusters, as
shown in the smaller illustration . The tree in question is about
20 feet high, and grows near the entrance gates of Longwood, theplace of the enforced retirement of Napoleon, who must often

have seen it.”
The Assistant Director of Kew who visited St.Helena in 1883 ,

and wrote a report on its agricultural resources for the Colonial
Oflice— (African No . 275 , January, 1884) contributed the
fol

f‘
l

l

t

fi
ving further particulars to the Gardeners’ Chronicle, 1888 (I.)p.



100

The interesting plant recently figured and described is, I
regret to say, not represented at Kew . It is true, as youmention,
that I brought seed from St. Helena in 1883, but none of it

germ inated. The same result attended the seed taken to Jamaica,
and also some sent to Ceylon and Southern India. It is very
probable, as suggested by Professor Oliver, that some of these

Cabbage trees are sub-dioecious, and if this is true as regards
the plantunder notice there is little hope of perpetuating it by
seminal reproduction . Th is view is in some measure confirmed
by the fact that no plants have been raised from seed sown in the
island, and also by an experimentwhich the late Governor Jan isch
carried out on the spot. The ground near and under the tree was
enclosed by hurdles, and the soil broken upand carefully prepared
in the hope that some few well ripened seeds would fall upon it
and germinate . Not a single plant was thus raised . I have only
to add to your excellent description of this plant, that the flowers,
which are plentifully produced in May or June, are small (5 inchdiameter) and white. w ith a yellow centre .

The news of the death of the tree was announced in a letter
from His Excellency the Governor, dated October 29th , 1897

Youw ill be sorry to hear that the old Rsiadz
’

a rotundtfoh
'

a

at L
'

ongwood, the last of its race, was blown down in some recent

gales . I tried every plan I could think of to propagate it but
w ithout success, slips in the ground and in water bottles, and

grafting on gumwood stocks, and seeds, but all in vain . Would
youlike a specimen of the wood ? though I th ink you have a

piece at Kew . It is plain white w ithout veins, and extremely
heavy .

”

The specimen of the wood kindly offered by Mr. Sterndale was
received at Kew a few days ago, and this relic of the last living
specimen of Ps iadia rotund/f olia is deposited in the Timber
Museum (No.

Sararanga sinuosaf —The Rev. B . B . Comins has sent another
small collection of dried plants, ch iefly from the Solomon Islands,
and including a short branch and mature female inflorescence of

this singular member of the Pandanaceae. (See Kew Bulletin,

1895 , pp . 15 9—161 and There is also a male inflorescence,
which was previously unknown ; but it is in a very advanced
stage, and almost destroyed, unfortunately, by insects. Still it is
sufficient to give an idea of its appearance, and some perfect
flow ers have been found amongst the remains which w ill enable
the d iagnosis of the genus to be completed . Mr. Comins "

also

claims to have discovered that the leaves are quadrifariously
arranged— not spirally, as in Pandanus and the branch he sends
confirms h is statement. Further figures w ill be given in Hacker ’

s

[ cones P lanta ram.

Aluvilla.
-Rhus jugl and lfolia ,Willd ., as limited in the latest

monographs, is usually a tree of moderate siz e, native ofWestern

America, ranging from Mexico to Peru, and inhabiting moun
tainous districts up to at least feet above the level of the
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Der Herbary odor Kraterbaeh, genannt der Gart der Gesundheit,
Strassburg, J . Fritss, 1507 Fuchs ii Plantarum H istor ia , 15 5 1 ;
Worlidge

’

s Systema Horticultura'
, 1682 and Bacon

’

s Sy lva

Sy lva rum, 1627. An interesting book of more recent date (1732)
is The Flower Ga rden Disp layed . The continuation of the longdescriptive title reads In above four hundred curious repre

sentations of the most beautiful flowers, regularly disposed in the

respective months of their blossom, curiously engraved on copper
plates from the designs of Mr. Furber and others, and coloured to
the life, w ith the description and history of each plant, and the

method of their culture, whether in stoves. greenhouses, hot-beds.
glass-cases, open borders , or against walls . Very useful, not only
for the curious in gardening, but the prints likew ise for pa inters,
carvers, japaners, &c ., also for the ladies, as patterns for work ing
and painting in water colours, or furniture for the closet.
Another work presented by the Trustees is Poiteau

’

s mag
nificent Pomologie Frama ise. This comprises four largequarto volumes containing 431 plates, wh ich were issued
separately, w ith text, at a franc and a half each, between
1838 and 1846. The draw ing is perhaps equal to anything
of the kind, and far superior to most ; and the colouring
of the fruit is generally good, but of the leaves somewhat too

uniforml y blue-green, the ground being coloured ink . Brookshaw
’

s

Pomona B r itannica ,
of which Kew possesses a fine copy of the

large edition, surpasses Poiteau in colouring, but does not equal
it in draw ing .

Mexican Works on Botany, Materia Medica, ac — The Kew

Library has received a valuable gift of books from the Secretaria

de Fomento
,
Mexico. In 1787 an expedition was organiz ed for the

scientific exploration of Mexico and other parts of America under
Span ish dom inion, and Martin Sessé, a botanist, was nom inated
its leader. J . M . Mocifio and V . Cervantes w ere associated w ith
him in the botanical work and the two volumes entitled Pla nts?
Nome H ispan ics and F lora Mexican a are from manuscripts leftby Sessé and Mocifio. Their interest now is little more than
historical , asmost of the specimens described as new have already
been published by other botanists. and many of the identifications
are obviously erroneous. A useful work is the B iblioteca Bota n ica
Al exicana , by Dr. N . Leon it contains titles of works and
references to publications little known in Europe . Da tes pa ra la
Ma ter ia M ed ica Mexicana (primera parts) is an illustrated book,

which w ill be very serviceable in identify ing Mexican drugs and

connecting them w ith their native names . Monografia s .

‘

ll exicanas

de Ma ter ia M ed ic a
,
Ana les del Instituto JIedico Nacionul and E l

E

i
studio are serial publications treating largely of medicinal

p ants.

Moth Borers in Sugar Cane — In the Kew Report, 1876, p. 26,
mention is made of the ravages of the larva of a moth among the

sugar canes of British Guiana. It was identified as Pha lwna

saccharalis of Fabricius , but regarded as the same as Dia trcea



103

saccha ri of Guilding, who described it in 1828 from specimens

found ln the Island of St. V incent. There is a brief notice, with
figures , given in the Kew Bulletin, 1894 (pp. 15 2 and
A fuller account, w ith a bibliography, is that of Mr . T. D. A.

Cockerell in the Jama ica Bulletin, April , 1892 . Both 1n the Kew
Report cited above and in standard works dealingw ith the subject
it has been suggested that this species also infests sugar canes in

Mauritius and other parts of the East Indies. Some confusion in

consequence has arisen in regard to its distribution.

According to a note in the Comptes Rendus

pp. 1109 by M . Edmond Bordage, Director of the Museum
in the Island of Réunion, the Old World moth borer i s Dia trcea
striata l is

,
Snel len. This, it is said, was original ly introduced

from Cey lon into Mauritius in 1848 w ith sugar canes . It is now

widely spread in the East Indies.

The distinction between D . saccha ra lis and D. str ia ta lis, we
are informed by Mr. W. F. Blandford, was established by
Snellen in Mededeelingen van hetP i oefstation vow S a ikerr iet in

West Java (1890, pp. 94 cl s eq.,
tt. i . and also in Tijuiwhrtft

voor E ntomologie (xxxiv., 1892. p. 349, t. xix. figs. 1

Itw ould appear, therefore, that D. sacchara lis is of New World
origin , but apparently not now entirely confined to that hemi
sphere . It may have been “ the w orm eating the sugar canes

recorded by Hans Sloane in Jamaica in 1725 . It has since been
found in nearly every part of tropical America, while in the

United States it attacks not only sugar cane, but also maiz e and

sorghum . According to Cotes it is reported as
“ injuring sugar

ca ne in India.

D . s tr ia ta l is, on the other hand, is apparently entirely an Old
World species . It has not hitherto been recorded from any part

of the New World, but in the interchange of sugar cane plants
from one side to the other there is l ittle doubt it w ill eventually
be introduced there . Its present area of distribution includes
Ceylon, Mauritius, Java, Singapore, Sumatra, and Borneo .

M . Bordage draw s attention to yet another sugar cane borer in
Sesamia nonagr ioides . This was first observed attacking maiz e.

in Central France, and afterwards, also on maiz e, in Spain . In

Algiers it attacked both sugar cane and sorghum . Itmay prove to
be the sugar-cane borer of the Canary Islands (Kew Bulletin. 1894,

p . Snellen describes a variety, a lbicz
'

lia ta
,
as attacking

sugar cane in Celebes and Java . From the latter it is supposed
to have been introduced to the Mascarene Islands and Madagascar .

Spurious St. Ignatius Beans. the name of Ignatia
amara Beans, from Matto Grosso , Central Braz il, some broken
seed pods were recently submitted to Kew for determination . It

was at once evident that they w ere not the produce of Strychnos

Igna tiaBerg— a large climbing shrub of the Philippines, which
furnishes all the St. Ignatius beans of pharmacists . They were
ev idently portions of w inged pods of a leguminous plant belong
ing to the tribe Da lbergiew. U pon cutting through these pods they
were found to be highly charged w ith a pale yellowish fluid
balsam, and upon further comparison there was but very little
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difficulty in identifying them as portions of the pods of Pterod on
pubescens, Benth. The reason for the application of the obsolete
Linnean name, Ignatia amara , to these pods is not far to seek,
for it seems that the term St. Ignatius Bean ”

is employed to
designate the seeds of several medicinal plants in South America,
and the species of Pterodon are included amongst them under
the name of Fava de St. Ignacio .

Cupu-assu.— In a Report on the Condition of tropical and
semi-tropical fruits in the U nited State s,” in 1887, published by the
United States Department of Agriculture (Division of Pomology
Bulletin No. the following account is given of a fruit w ith
this name which had h itherto not been identified botanical ly.

Deltonea lactna (sic)— Native of Braz il, where it is cal led the
Cap a-a ssu.

”
It is a medium-s iz ed tree, w ith immense thick

foliage, so that in a grove of them it would be dark at noonday .

The blossoms are sma ll the fruit an immense oval vessel, but
often nearly round ; a hard woody shell covered w ith a russet
furz e ; inside, a yellow mass of pulp surrounding the immense

seeds. When ripe, one of the fruits will most deliciously perfume

the whole air. The flavour it is impossible to describe, but to
drink the wine of capuassu,

”
which is simply the pulp washed

off in water and strained with a l ittle sugar added , is worth a
voyage across the Atlanic (Edward S. Band).
The wr1ter of this note was a resident atPara, and an occas ional

correspondent of Kew for many years. The news of his death
was received w ith regret in the autumn of last year.

Deltonea lutea , Peckolt (H ist. da s Plant. Alimint. Ema il, I. ,

p.

“ Cupuacu
”
is a name only. It does not appear in the

Index Kewensis
, and, as far as can be traced, no description has

ever been published . The native name C
'
ap u-a ssa or Cupu-acu

is not unfamiliar in connection w ith Braz ilian plants . It is givenby Martins (Flora B ras ., X II.
, pt. iii ., p. 76) as the local name

of Theobroma grandiflorum,
K. Schum .,

while in Burchell’s MS .

l ist in the Kew Herbarium (Nos . and (lupu
ass uand (J’upa -a

'

ht
'

are referred to Species of Theobroma . From

Mr. Rand’s description it is evident that the plant which yields
the “w ine of cupu-assu

” does not belong to the Malvaceae , as

suggeste d by Peckolt, but to the genus Theobroma ,
in the nearly

allied Sterc uliacece, wh ich includes the plant that yields the

wel l-known cacao, or chocolate of commerce. The details
supplied by Mr. Rand almost exactly apply to species of

Theobroma , bearing woody-shelled fruits, such as those of

T . bicolor or T. martiana . The seeds in Theobroma are

usually embedded in a sw eet and somewhat aromatic pulp,
which, washed off and strained, w ith a little sugar added, would
afi ord a palatable or even a delicious drink in hot countries .

There are fruits of T. ma rtiana in the Kew Museum from
R. Spruce, marked C

'upuassu
,w ith the information that “ the pulp

is made into a preserve.

” They correspond in siz e, form, and out
ward appearance almost exactly w ith Rand’s description.
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DCVIII.— TEA BLIGHTS.

(With Plate.)

The field of nature is one of incessant struggle. Every plant
has to hold its . own in the face of foes bent continuously and

re lentlessly on its destruction. If it succeeds it is only.because
its defensive resources are on the average superior to the attacks
made.upon it. The final result is one of equilibrium,

in which
foe and victim each manage to survive. This is arrived at

through the interaction of conditions usually difficult to trace,
but brought into adjustment after a long period of struggle.

When man appears on the scene and for h is own purposes
destroys the adjustment, the struggle begins anew w ith increased
severity. He grows some one plant in w ide stretches after

clearing the ground of its competitors. But in so doing he

re laxes the restraint of all its foes and often gives them a chance

they have never possessed before.

Plants and their parasites have to live in nature as bestthey
may . The host can do w ithout the parasite, but the parasite
cannotdo without the host. A plantmay exist alone in a forest and:

the parasite which kills itw ill find its own fate sealed if it cannot
transfer its attacks to a neighbouring individual . The straits to

which a paras ite in consequence is put to continue its existence,
a nd the varied means by which this is efiected, form one of the

most fascinating subjects of biological study. But the net result
is thatunder natural conditions the parasite is kept in check .

When any crop is grown on a large scale it is obvious that the
conditions are changed . A parasite having by accident fastened
on an individual plant in a plantation and. done its fatal work»
can then extend, usually with little difficulty, to contiguous
plants. U nder such circumstances the spread of a fungoid disease
can only be compared to a conflagration, which beginning on :

small scale may increase to disastrous dimens ions. Such troubles
are part of the price which man has to pay for disturbing the
0 11101! of nature. The only way to treat them is to . endeavour

4— 1375 Wt 9o Da
‘

s 29
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either to restore the natural checks which man has abolished, or,
as this can from the circumstances of the ease rarely be done,
to substitute artificial ones in their place. And as a matter of

practice, by an attentive study of the habits of the parasite, this
can generally be effected and the injury it inflicts circumvented .

The difi culties which beset tea-culture in Assam are only an
illustration of these general principles. But the Government of
India does not possess any trained mycologist in its service, and
no one was available for the study of the Blights which affect
Indian tea-culture, but Dr. Watt, its Reporter on Economic Pro
ducts. When a similar investigation was needed for the poppy
cr0 p, it was entrusted to a gardening member of the staff of the

Royal Botanic Garden, Calcutta. Dr. Watt was obliged to have
recourse to Kew for the technical investigation of the most serious
maladies with wh ich the tea-planters have to contend . The

following report has been drawn up, from material transmitted by
Dr . Watt, by Mr. Masses , a Principal Assistant in the Herbari11m
of the Royal Gardens.

GREY Bmun'r.

(Pestaloz z ia Guep ini, Desmaz .)
The amount of injury caused to the tea plantations by this

fungus is estimated by Dr. Watt as follows I regard the

Grey B light as very alarming, a disease that if not checked may
easily reduce the productiveness of gardens by fifty per cent. It

might, in fact, convert Assam from the prosperous province the

planters have made it, to one of extreme distress .

”

An examination of the fungus sent from Assam on leaves of
the tea plant, showed it to be identical w ith the parasite common

on leaves of cultivated species of Camellia in Europe. The

fungus first appears under the form of small grey spots, more or

less circular in shape these spots gradually increase in size and not
infrequently run into each other, forming large, irregular blotches
which often eventually cover the greater portion of the surface of

the leaf. During increase in siz e, the spots are often bordered by
a narrow dark l ine. The grey or sometimes white colour of the

spots is equally evident on both surfaces of the leaf, and is due to
the disappearance of the chlorophyll, and the subsequent death of
the cells composing the tissue of the leaf. The mycelium of the

fungus is very delicate, rarely exceeding 2 p in diameter, hyalino,
and sparingly transversely septate ; it at first occupies the inter
cellular spaces and runs between the cells, which eventual ly
become separated from each other by a dense weft of mycelium .

Finally the mycelium enters the cells and vessels in considerable
quantity, causing the death of the invaded patches, the unattackedportion of the leaf remaining quite unchanged . When the leaf
tissue of the diseased patches is quite dead and brittle the mycelium
of the fungus becomes aggregated in numerous dense tufts just
beneath the cuticle, more especially on the upper surface of the

leaf. On the tips of these aggregations of slender, erect hyphae,
or conidiophores,which spring from a basal pseudoparenchymatous
stroma,the conidia are home. As these clusters of conidia increase
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Pestaloz z ia Gnepini isnot known to possess any other form of
fruit or mode of reproduction than the condition described above.

0

The disease under consideration is by nomeans new specimens
of tea leaves attacked by the Pest aloz z ia ,

now in the Kew

Herbarium,
are accompanied by the follow ing note. Tea leaves

(blighted) . Cachar. 1872 grow th . A. H . Blechynden .

”
A

second lot of tea leaves, suffering from the same disease, is
accompanied by a note as follow s. Leaves from a tea tree

recovering from red spider.

’

Sap just beginning to run through
them . This tree like many thousands has not given any leaf for
three months. T. B. Curtis. Received from Mr. Blechynden,

Calcutta , by T. B. C .
, October,

The fungus occurs as a parasite on leaves of plants belonging
to the follow ing genera

— Camellia , Rhododendron, C itrus,
Magnolia , Alphitonia , N iphobolus, and Lagerstraimia .

Ow ing to its w ide distribution at the present day, the originalhome of the fungus is difficult to determine w ith certainty, but
the amount of evidence at hand suggests an Eastern origin . In

India it occurs on Camellia and Rhodod endron in Europe it is
by no means uncommon, but always on introduced plants
belonging to the two above-named genera. In the U nited States
it occurs on introduced species of Camellia and Citrus, from
which itmay possibly have passed on to the native Magnolia . On
the other hand, it occurs on indigenous plants (Niphobolus) in NewZealand, and on Alphitonia in Queensland .

Preventive measures.
-If the diseas ed leaves were collected w ith

the amount of care and intelligence exercised in collecting sound.
leaves, and burned at once after being collected, the disease would
soon be stamped out, as the mycelium of the fungus is not

perenn ial in the tea plant ; consequently infection, and a recur
rence of the parasite, depends entirely on inoculation by the
numerous con idia or reproductive bodies of the fungus present ondiseased leaves. Remembering the very different kinds of plants
on which the fungus is known to be parasitic, it is very probable
that it also occurs on w ild plants grow ing in the vicinity of the
tea gardens if such proves to be the case, all such plants should
be removed if practicable, as the conidia of fungi are carried con
siderable distances by w ind, birds, and insects , and no amount of
attention in the way of removing the parasite from the tea plants
would avail

,
if the supply of conidia requisite for inoculating the

tea plants were formed on other plants grow ing in the neigh
bourhood .

The name of the fungus, together w ith the synonymy, is as

follows
Postaloz z ia Guspini, Desmaz .,

Ann . Sci. Nat., Ser. 2
, X I I I .,

182, tab . 4, figs. 1-3

Syn. Pesta loz z ia inquinans , Karst., Hedw ., 1891, p. 301.

Pesta loz z ia Camellia
,
Passer.,

Rev . Myc.,
1887, p. 146.

Coryneum Camellia
, Massee, Grev., XX .,

8

Hendersonia theic ola , Cooke in Sacc . Syll ., IV .,

No. 2334
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Fig. l , Leaf of tea plant show ing the pale patches formed by
grey blight (1

’
es la loz z ia Guep in i) nat. siz e . Fig. 2, Section

through a pustule of the fruit of the fungus x 10 0. Figs. 3 85 4.
of the fungus ; x 400 . Fig. 5 , Conidia germinating ;

x

Bms'rna BLIGHT .

(Em basidium. verans, Masses)
The amount of injury caused by this parasite, along w ith an

interesting account of its general appearance and mode of life
,

wi ll be gathered from th e follow ing account by Dr. Watt
One of the very worst blights on tea is known to the planters as

B lister B light. At first it seemed to me as if this might prove a

species of blister m ite but I am now disposed to

regard it as a fungus, and possibly a species of Exoasw s or

Taphr in a. In tube No. 25 7 I have sent specimens of the disease in
all stages, from young leaves showing translucent spots, to pieces
of leaves showing well-formed circular blisters, also the further
stages of the blisters appearing hairy (under the lens). and others
turned quite black . The history of the disease is somewhat
striking . It invariably appears on tea that has not been pruned
in the autumn . AboutApril it extends to the pruned tea, which
has by then come into leaf. At first it looks like a minute pink
spot, which, on being viewed through the leaf, is seen to be

surrounded by a pale margin . This w idens, and the upper
surface of the leaf at this point becomes depressed into a circular
pit that appears shining and moist. The under surface looks
like a wart of a white, woolly appearance. These warts, as they
enlarge, unite together and invade the shoots until the whole of

the affected parts shrivel up. The woolly surface of the warts

thus seem s to be covered with white filaments, but I could neverdetect these as bearing spores . Shortly after this the leaves and

shoots turn quite black , and fall to the ground . At this stage the
tea plantation looks as if it had been burned. I have seen

hundreds of acres completely ruined in this manner. But in two
months or so, new shoots appear, and the blight is not seen again,

as a rule, till next spring, and even then spasmodical ly, and w here
unpruned tea exists . It was very bad in the spring of 1895 , and

in 1897 I could not discover a bush with this blight in the very
gardens where, at the time of my first visit, all operations hadbeen completely stopped by it.
The v iew entertained by Dr. Watt as to the fungous nature of

the paras ite proved to be correct microscopic exam ination show ing
it to be an undescribed species of Exobasidium, possessing
features of interest from t he mycological standpoint, more

especially in the production of a dense layer of conidia which
covers the surface subsequently occupied by the hymenium. Th e

earl iest indication of the disease is the appearance of translucent
spots in the leaf, due to the disappearance of the chlorophyll and
starch grains this is followed by a rapid increase in the number
of cells constituting the spongy parenchyma of the lwf and

situated within the area occupied by the mycel ium of the fungus .
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The conspicuous blisters present on leaves that have been attacked
for some time, are caused by the secondary increase in the number
of leaf-cel ls over a limited area of the surface being resisted by
the healthy unyielding tissues of the leaf ; hence the abnormal
grow th, stimulated by the action of the parasite, assumes the form
of a blister, being concave on the upper, and convex on the under
surface of the leaf. When the points of infection are numerous
on a leaf, the originally distinct blisters grow into each other
during their development. The mycelium is very slender, not
exceeding in thickness, sparingly transversely septate, and

tinged with yellow when seen in the mass. It runs between the

cells,which finally becomemuch distorted and separated from each
other. After becoming concentrated in clusters between the

epidermal cells of the convex surface of the blister, on the under
surface of the leaf, the mycelium ruptures the cuticle and appears
on the surface of the blister under the form of m inute, densely
crowded clusters of hyphae. When the growth of the parasite isvery vigorous the hymenium is not infrequently formed on both
surfaces of the blister. Some of these hyphae run out into long,
sterile filaments, giving a minutely downy or velvety appearance
to the blister, when seen under a lens ; the great majority of thehyphae, however, remain short, and produce a single conidium at

the apex. The conidia are hyaline, or w ith a tinge of yellow
when seen in the mass, elliptic w ith somewhat pointed ends,
l -septate, slightly constricted at the septum, straight, or sometimes

very slightly curved, measuring 14—16 x5 - 6p. It is not unusual
to find conidia germinating in s itu, each cell of the conidium
producing one slender germ-tube. Mixed with the conidiophores
are numerous basidia, but these are not sufficiently crowded and

compact to form a typical hymenium, the surface of the tuft
constantly remaining loose in texture, resembling the face of a

brush rather than a waxy, compact surface. The basidia are

subcylindric, and so far as observed, constantly produce two

slender, spine-like sterigmata, although the presence of four
daughter nuclei in some preparations of basidia stained with
iodine-green. would seem to suggest the probability of four
sterigmata being found in some instances. The spores are hyaline,
continuous, glabrous, ovate-oblong, often slightly inaequilateral,
5 x When old, the tufts of hyphae appear to contract a little,
thus becoming more isolated and distant from each other, and
giving the hymenium a cracked appearance.

The branches do not appear to be disfigured to the same extent

as the leaves by the parasite .

Preventive rrwasures .
-Remembering the statement by Dr. Watt

that the disease “ invariably appears on tea that has not been
pruned in the autumn,” it seems almost superfluous to suggest that
autumn pruning should be carried out

,
unless there is some very

strong reason for not doing so. The removal of diseased portions
before the spores are mature would go far towards preventing a
recurrence of the disease. Such infected parts should be burned,
and not allowed to remain on the ground. Spraying would not,
in all probability, be permissible, otherwise a solution of potas

~

sium sulphide (one ounce to three gallons of water) would pre
vent to a great extent the spread of the disease, if applied at the
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ofmycelium described above. The branches are eventually k illed
ow ing to the destruction of the cambium z one and choking of the

vessels of the w ood by mycelium. So far as can be observed
from an examination of the ample supply of material forwarded
by Dr. Watt, the fruit of the fungus is only produced after the

branch on which it occurs is dead, when it appears on the surface
of the bark under the form of miniature pins about half a l ine

high, and of a pale yellow colour. These fruits generally occur
in large numbers,giving to the branch a minutely velvety or hairy
appearance as seen w ith the naked eye .

In the absence of living material it is impossible to state

definitely in what manner t he fungus first gains access to the

interior of the living plant ; but the general habit suggests the

idea of its being a root-fungus, first attacking the slender rootlets,
and afterwards extending into the above-ground portions of theplant. If mycel ium is found in quantity on the thicker root

branches and about the base of the trunk, the above supposition
would doubtless be correct, and would imply the presence of

strands of mycelium in the soil such strands probably travers ing
the so il and extending from one plant to another, as is known to
be the case in other root-parasites, as Dematophora Necatrix and

H isellin ia rad iciperda . The fungus described above is in all

probability only the conidial phase of some higher form,
which,

as is usually the case, only forms its fruit on thoroughly decayedportions of the host plant.
Preventive numaurea— If examination, as indicated above, shows

the fungus to be a root-parasite, a trench should be made round
the base of the stem, as deep as practicable without injuring the

roots, and filled w ith lime, or failing this, w ith wood ashes. Deep
narrow trenches should be made enclosing batches of diseased
trees, for the purpose of checking the spread of underground
mycelium from diseased to healthy trees. Under any circum
stances branches k illed by the disease should be collected and

burned, otherw ise the conidia formed on such branches w ill be
carried by w ind and other agencies, and infect healthy plants .

Care should be taken to ascerta in whether the fungus is present
on wild plants grow ing in the vicinity of the plantations, as no

amount of cars exercised on the tea plants to prevent the disease
w ill avail if the fungus is present on other plants that grow near

at hand .

The fol low ing diagnosis w ill enable the fungus to be recogniz edby a mycologist
Stilbumnanum, Mas ses (sp.

Coniditnihora minutissima, vix 0 5 mm. alta, gregaria, havida.

Stip ites sequelss, tsnuss . Cap itula globosa vel obovata. Con idia
numerosissima

, minuta, hyalina, continua, elliptica,muco prim itus
obvoluta, 5 x 2

°5p .

On living branches and leaves of Camellia Thea . Assam .

Fig.11, Branch of tea plant attacked by “ thread blight” (Stilbum
na num), show ing the white sterile mycelium running over the
bark, also the fruit of the fungus ; nat. siz e. Fig. 12, Fruit of the
same x 100. Fig. 13, Section through a head of fruit, show ing
the

488
nidia hom e at the tips of the hyphae which form the

“head
x
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sax—runes EXOTICI, 1.

The collections enumerated below have been recently received
at Kew for determ ination. With the object of rendering poss ible
a more exact knowledge of the geograph ical distribution of Fungi,
lists of all the species communicated are given under the ir
respective countries.

Srrrz sznsnn.

The follow ing fungi w ere detected on plants collected during
the Conway Exped ition by Mr. A. Trevor-Bettye.

PYRENOMYCE '
I‘ES.

Pleospora Drabs , Schr
‘

o
’

ler , Nerd . P ile. (1881) p . 15 .

On B raya a lp ina , Sternb. et Hoppe , Red Mount.

Sphmrslla Agrostidis, Auersw. Myr. Eur . Pyr . p. 17 fig. 79, ex

Sa w. Syll. i . (1882) p. 5
On dead grass leaves.

Spnmnorsmnm.

Septoria Saxifragm, Passer. in Rev. i i . (1880) p. 36.

On Sar i raga H iron/us , Linn .,
The Flower Garden, Advent Bay .

Diplodina Arenarie , .IrIas see (sp . Perithecia caespitosa,
subspidermica, ostiolo srumpentia, globoso-conica, contextuparen
chymatica, fuscidula, 5 mm . lata. Se idia elongato

-clavulate ,
utrinque obtusiuscula, medic l -septata, ad septum demam sub
constricta, hyalina, curvula rectave, 25—30 x 6—7 p ; basidia
hyalina, 25—30 x 2 p.

On pedice ls and fruit of Arenar ia verna , Linn.,
The Glen, Red

Mount.
Distinguished from all known species of Dip lodina by the

large perithecia and spores . At first immersed, globoss , and

astomous, finally a papillate ostiolum developes and pierces the

epiderm is, and about half the entire perithecium becomes

erumpent.

Coniothyrium arundinaoeum, Sara. in M ichelia i. (1879) p. 203 .

Dane
’

s Island . On fading leaves of Pln'

ppsia a lgida, R. Br.

The interesting fungus described below was collected and com
municatsd by Mr. George M . H . Playfair, H. B. M. Consulate,
Ningpo, China

HYPHOMYCETES.

Triglyphiumniveum, I ll a ssee (sp . no Sporodochia hypophylla,
substfusa, nivsa, innate-srumpentia, O'5—1 mm . lata. Comdia
hyalina, breviter 3-rad iata, 16—20 p diam ., radiis apice obtusatis .
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Parasitic on leaves of Machilm Thunbergu, Sisb. st Zucc.»

Ningpo.

The small, snow-white erumpent patches superficially resemble
the work of some Cocvus . Distinguished from Tr iglyphium
a lbum, Fressn., the only other species. by the conidia be ing
larger and constantly 3-rayed .

Specimens of fungi, accompanied in some instances by sketches

or photographs, have been received from Mr. J. S. Gamble, M .A.,

Conservator of Forests, N.W. Provinces Brigade-SurgeonJ . E. T. Aitchison, M.D., F.R.S. and Mr. G. Marshall
Woodrow , Poona Coll . of Science.

BASIDIOMYCETBS.

Lepiota altissima, Masses (sp . Pileas msmbranacsus,
albidus, centro tantum carnosus, e convexo-plano subumbonatus,
squam is concentricis innatis subsquarrosus, ad marginem fim
briatus, fibrosus, circiter 8 cm . latus. Lamella’ liberae, subconfsrtze.
albaa, dein pallide flava . Sports ovataa, 8 x 5 p ; basid ia sub
clavata, 28—30 x 8—10 F. Stipes a pileo discretas, albus, cylin

dracsus, bulbillosus, fistulosus, tandem usque. ad 25 cm . longus,
apice vix 1 cm . crassus . Annulus persistens, fimbriatus.

BOMBAY. Grow ing in open pas tures, near Poona,W
'

oodrow, 22.

A very distinct species belonging to the group of L.p rocera . In

all probability edible.

Collybia rupicola, Massee

(
sp. Pileus centro excepto

submsmbranacsus, e campanuato sxpansus, fusco-cinereus, mar
gins primitus subinvolutus, vslutino-squamulosus, 2-4 cm. latus.

Lamellte poetics attenuato-annsxaa, distantes, albm, dein grissae,
acie crsnulata . Spores subglobosse, hyalina ,

5 - 6 11. Stipes fistu
losus, sursum attenuatus, pileo concolor, undiqus densissims

lanato-hirsutus.
N.W. PROVINOES. Creepitoss , on naked rocks, Jehri Garhwal,

alt. 7500 ft., Gamble, 25478.

Hymenochwte leonina, B erk. et Curt. in Journ . Linn . Sow. x.

(1869) p.

N. W. PROV INCES. On dead bark, Jannsar, Gamble, 25 701.

Lachnocladium himalayenss, M assee (sp . Troncus cras

siusculus, elongatus, 8- 10 cm . circiter, pallide rufescens . Rami
ramulique rugulosi, teretes vs l subcomprsssi, axillis arcuatis,
alutacei, dein cinnamomeo-fuliginei, apicibus pallidis attate

nigricantibus. Sports subglobosae, hyalinae, 4—5 p .

SIKKIM. On the ground in fir forests, Phallaloong Ridge,
alt. 10000 ft., Gamble, 99.

Corticium cwruleum, Fries, Hym. Eur. (1874) p. 65 1.

N.W. PROVINCES. On old dry wood, em itting a phosphorescentlight, Lachiwala Forest, Debra Dun, Gamble, 25 600 .



https://www.forgottenbooks.com/join


116

48—5 1 x 20- 24 I“ pedicel li hyalini, mqualite r tiliformes, 118—121

x 6—7 p. zEn
’

dia alba, circa 0 5 mm. diam., marginibus hinc

inds fissis rs volutisque. E cid io-worce hyalinte, leves, globosaa
vel ob pressionem irregularitsr angulataa, 14—15 F diam.

BOMBAY . On Jasminum sp ., Kolapore, Colonel Hobson.

N. W. PROV INCES. Dehra Dun, Gamble, 25 283 .

In all the specimens exam ined the teleutosporss are quite
mature

,
nevertheless, on several patches, scattered ascidia are

present, show ing that these structures had preceded the teleuto
spore condition on the same patch .

Puccinia coronata, Corda ,
Icon. Fang . i . (1837) p . 6, t. 2, fig. 96 .

N. W. PROV INCES . The aecidial form on living leaves of

Rhamnus purpurea ,
Edgew .,

Deoban, alt. 9000 ft., Gamble, 24427.

Puccinia Graminis, Pers . D isp . Fang. (1797) p. 39, t. 3 , fig. 3 .

N. W. PROVINCES. The aecidial form on living leaves of

Berber is vulga r is, Linn ., Deoban, alt. 8000 ft Gamble, 25 779.

Puccini: fuses , lVa llr. Fl. Crypt. n . (1833) p. 220.

N. W. PROVINCES . The aecidial form on Anemone r ivularis,
Buch-Ham ., Deoban , alt. 9000 ft., Gamble, 24409.

gfl
ampsora Hyperioorum,

IVinter in Babenk. Krypt. Fl. i . (1884)
P
N. W. PROV INCES. On living leaves of Hyper icum cernuum,

Roxb ., Jaunsar, alt. 7000 ft , Gamble, 25 711 .

Melampsora spites, Thumen in M itth. Vers . Oss l . n . (1879) p. 1.

N. W. PROVINCES . On living leaves of Sa lim slogans . Wall.,
Deoban, alt. 9000 ft., Gamble, 24399.

UredoOldsnlandiw
,
Ma sses (sp . Sori m inuti , amph igeni,

maculas non formantes, 300—500 p. diam ., sparsi vel inord inate
gregarii, prominuli, epidermide primo tecti , tandem apice ruptopallide ochracei. U redospora

' oblongas ve l obovatw,
episporio pro

rations tenues, ubique dense s t m inutissime schinulatss, sess iles,
raro pedicellataa, hyalinaa, 20 25 x 10- 12 F.

N.W. PROV INCES. On living leaves of Oldenlandia sp .,
Jehri

Garhwal, alt. 4000 ft., Gamble , 25 441.

The sori are pals ochraceous when dry , but are in all probability
white when fresh, the spores are colourless . It resembles
U . Cus sonia'

, Cooke Mass ., in habit and general appearance, but
differs distinctly in the spores.

B oidium Clematitis, DC . F l. Fr . ed . 3, tr. (1805 ) p. 243 .

‘

N.W. PROVINCEs. On l iving leaves of Jasminum humile, Linn .,Jaunsar, alt. 9000 ft., Rogers .

SPHE ROPSIDEA‘I.

Gatinula lsucoxuntha, Masses (sp . Per ithecia sparse,
superficialia, 1 mm. diam ., albida, disco concaviusculo humido
plicato-cavernoso lutso. B asidia filiformia, 30 x 15 n, hyal ins,
sporulis s llipsoideis utrinque acutissimis 8—I0 x 2 l“hyalin is.

N.W . PROV INCES. On l iving leaves of Leucas hyssop zfolia ,

Benth .,
Dehra Dun

, Gamble, 24584.

Distinguished from all known species by the whitish exterior

and irregularly lacunose , yellow disc . Th ere are usual ly 2—4
perithecia on a leaf, mostly hy pophyllous.
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HYPBonYOErEs.

Fuurim pannosum,
Masses (sp. Sporodochia srumpentia,

5—10 cm. diam., suborbicularia, steps confluentia, amcene

cam oes , compacts . Hyphce rspentes, dense intricato
ramoste, parce septatae, 4

—5 p. crassas, hyalinae. B asidia parce
ramulose, ramulis f'usoids is, conidiis fuscideo-falcatis utrinque
acutissimis 3-ssptatis ad septa interdum constrictis 35—38 x 5 p..
PU NJAB . On living trunk of Cornus macrophy lla , Wall.,

Murrss , alt. 7000 ft., Aitchison.

A very remarkable species, in some instances nearly covering
the trunk

, and thus forming a conspicuous object at some

considerable distance away. Thick, felt-like, and somewhat

gelatinous when moist, becoming much contracted and wrinkled
when dry .

Srurrs Sm nmtsn'rs.

Specimens sent to Kew for determination by Mr. H. N. Ridley
,

M.A., Director,Gardens and Forest Department, Singapore.

BASIDIOMYCETBS .

Lentinus blepharodes, Berle. st. Curt. in Journ. Linn. Soc. x.

(1869) p. 301.

STATE or SELANGoR. On a stump.

Lantinus sz illa
,
Fries, Mater . (1838) p.

SINGAPORE . On dead wood, Botan ic Gardens, Ridley , 10.

Fomes australis, Sass . Sy ll..vi. (1888) p. 176.

SINGAPORE. On dead wood, Botan ic Gardens, Ridley, 2, 11.

Tomes semitostus, Sass . Sy ll . vi . (1888) p . 200.

SINGAPORE . On wood, Botanic Gardens, Ridley, 1.

Polystictus xerampslinus, Sas s. Sy ll. vi . (1888) p. 282.

SINGAPORE . On .wood
,
Botanic Gardens, Ridley , 12.

Polystictus flabelliformis, Save . Syll. vi. (1888) p. 216.

SINGAPORE. On rotten wood, Botanic Gardens, Ridley, 9.

Polystictus sanguinsus, Fm'

es in Nov. Art. Soc. Sci. Upsal . i.

(185 1) p. 75 .

SINGAPORE. On dead trunks, Botanic Gardens, Ridley, 13 .

Irpex davas,Kletzsch in Linna'a vi i i . (1833) p. 488.

STATE OF SELANGOR. Grow ing on the living trunks of coflee
trees, and said to be the cause of a serious disease, attack ing theplants at the collar, Ridley, 19.

S

é
e

g
oumnitidulum

, Berk. in Hook. Land. Journ. Bot. ii. (1843)p.
SINGAPORE . On the ground, Botanic Gardens, Ridley , 8.

8g
toreum vsllereum, B erk. in Hook. f. Fl. N. Zel. n . (185 5 ) p.

1

SINGAPORE . On dead wood
,
Botanic Gardens

, Ridley, 5 .

Lachnocladiumfurcsllatum, Sac
-
r. Syll. vi . (1888) p. 738.

S

l

i

g
ATE OF SELANGOR. On rotten woo d, Batu Caves,
bis.
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Prnns onvcnm .

Xylaria Ridleyi, Masses (sp . Capitulum ellipticum vel

obovatum,
obtusum, durissimum,

crusta fragili pallida tectum, in

stipitsm cylindricum deorsum abrupts attenuatum. Per ithecia

peripherica, ovata, immerse, ostiolis minutissimis immersis.

Asci cy lindracs i, stipitati. Sports octonm, oblique monostichse,
elliptico

-naviculares, utrinque scutts , smps curvula , 18—20 x 4—5 a,
opacee, brunns ta .

SINGAPORE. On dead wood , Botanic Gardens, Ridley, 15 .

Avery distinctand remarkable species, superficially resembling a
stalked fruit. Capitulum broadly ovate or elliptical, obtuse,whitish,
glabrous, 1 x 0 8 1 cm., ostiole barely visible under a lens .

Stem about equal in length or slightly shorter than the club,
2—3 mm. thick, pale brown. Allied to X yla ria dea lbata ,

l3eq
but distinguished by the much less prominent ostiole of the

perithecia, and the smaller spores .

Rosellinia picaosa, Masses (sp . Perithecia dense gregaria,
rarius sparsa, carbonacea, nigra, macul is albo-lute is ornate, ostiolo
minuto vix prominulo h iants . Asci cylindracs i, stipitati, apice
subtruncati, octospori, circa 300 x 18n. Sports oblique monostichas,
fuseta, ellipticas,utrinque acuta , 2-guttulate , 30 x 15 p. Paraphyses

septatm, capitates, filiformes .

SINGAPORE. On dead bark , Botanic Gardens, Rid ley .

Perithecia 15 mm . in diameter, crowded and forming patches
2—3 cm. across. Superficially resembling a species of Pertusar ia .

Allied to Rosellinia pachyderma tisa , Cssati, but quite distinct
from this and every other described species in the large spores.distinctly capitate paraphyses, and in the yellow ish-wh ite patches
on the perithecium,

which are sometimes raised above the general
level of the surface, and consequently resemble warts .

Xylaria Hypoxylon, Grev. F lor. Edin. (1824) p. 35 5 .

SINGAPORE. On dead wood, Botanic Gardens, Ridley , 14.

Tryblidiella rumla, Sass . Syll. n . (1883) p. 75 7.

SINGAPORE . On dead branches, Botanic Gardens, Ridley, 6.

Daldinia vernicosa, Cesati st De Not. in Comm. Soc. Cr ittog.

Ita l. i . (1863) p. 198.

SINGAPORE . On logs, Botanic Gardens, Ridley , 4.

Ksrtz schmaria Helisous, Masses Poronia Helism s, Mont. Syll .
Crypt. (1856) p . 209.

SINGAPORE . On dead bark, Botanic Gardens, Ridley, 7.

The present species is a genuine Ksrtz sshma ria , and not a

Paroa ia , as is proved by examination of a portion of Montagne
’

s

type, sent by him to Berkeley, and now in the Kew Herbarium.

The Singapore specimens have the perithecia densely crowded,
forming a continuous crust 15—20 cm. long and broad.

HYPHOMYCETES.

Tubercularia apios

spgg
a. B ar . at Mont. in E 1 30 1. Sc. Alger.

Crypt. (1866 p.

SINGAPORE. On dead wood, Botanic Gardens .
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On stumps and fallen branches.

The specimens are rather small in si z e, but possess

characteristics of the species to which they are referred .

Panus conchatus, Fries, Ep isr . (1838) p. 398.

Grow ing on fallen logs.

Polyporus lucidus, Fries, Syst .lfyc. i . (1821) p. 353 .

On dead tree-trunks .

Fomes rugosus, Sass . Sy ll. vi (1888) p. 152.

On dead w ood .

Fumes australis, Sa mSyn. vi . (1888) p. 176

On dead wood .

Fomes melanoporoides, Sa m. Syll. vi. (1888) p. 196.

On dead wood .

Polystictus membranaoeus, Fries in Nov. Ari. Sor . SW.

(185 1) p. 93 .

On dead wood.

Polystictus Xanthopus, Fries in Nov. Act. See. SN.

(185 1) p. 75 .

On dead branches .

e isa Naw Gua m.

The species enumeratedbelow werecol lected by “

Mr.W.Fitz gerald,
and communicated by Sir Ferdinand von Mueller,

F.L.S.

BASIDIOMYCETES.

Lacearia Hookeri, .ll asses Marasmius Hoolcsri, Berk . in Hook.

Kew Journ. Bot. iv . (185 2) p. 136.

On rotten wood , Amaiama.

Agreeing exactly w ith Berkeley ’s type, collected by Dr. (now
Sir) J . D. Hooker in Khasia, at an elevation of 6000 ft. The

pileus is very tough and pliant when moist, becoming stronglyincurved and rigid when dry . Gills broadly annexed, thin,

margin entire, 5—8 mm. broad . The present species is a typical
member of the genus Lasear ia , Berk . Broome, having the

gills at maturity powdered w ith white, globose, warted spores,
which measure 7—8 p. in diameter.

Lentinus infundibuliformis, B erk. st B rooms in Journ. Linn.

Son. xiv . (1875 ) p. 42 .

On rotten wood
,
Amaiama.

Lentinus brevipes, Cooke in Grevillea xiv . (1885) p. 12 .

On logs, Kumusi River.

Lentinus Sajor-caju, Fr ies, Ep ier . (1838) p . 393 .

On rotten wood, Kumusi River.

Lentinus crinitus, B erk. in Ann . Mag. Nat. Hist. x. (1842)
p. 370.

On rotten wood , Lampotan .
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On rotten wood, Kumusi River.

Lentinus exilis, Klotz sch in Fries Syn. Gen. Lent. (1836) p. 10.

On rotten wood
, Guni Guni.

Lentinus erenulatus
,
Masses (sp . P ileus membranaceus,

coriaceo-lentus, subreniform is, albidus aut cinnamomeus, tomento

albo obductus
,
saepe floccosus, margine striatus, 4—5 cm . latus .

Lamsttcs confertiss imaa, albidus. wtate straminea , acie lacerato

dentatae. Spor ts ellipticse, hyalinse, 7 x 4 p. Stipes tenax,
fuscus ,

1—2 cm . longus, excentricus.

On rotten branches, Samarai .
Allied to Lentinus flabeltifin

'mis , Fries, but. distinguished by
the crowded gills and elliptical spores .

Schiz ophyllum commune, Fries , Syst. Myc. i . (1821) p. 330.

On a rotten trunk
,
Dogura.

Polyporus betul inus, Fr ies, Syst. 1c . i . (1821) p. 358.

On trunks, Samarai .
Polyporus nuberianus,Mont. in La Sagra , Hist. Its Cuba , Crypt ,

(1838—42) p. 399.

On rotten wood
,
Medan.

Fumes inurassatus.Sass . Sy lt. vi . (1888) p. 205 .

On logs , Malama River.

This species has been previously collected in New Guinea by
Armit.
Fumes senex, Sass . Sylt. vi. (1888) p. 164.

On logs, Jimari .
Fumes conchatus, Gi lt. Hyme

’

n . (1874) p. 65 8.

On dead wood , Kumusi River.

The specimens agree exactly w ith the Australian form of this
species , being altogether smaller than the typical European form,

but at the same time not difi ering in any essential features .

Fumes Curreyi, Sass . Sy lt. vi. (1888) p. 195 ; Polyporus .rsrophyt

taseus , Curr. in Trans. Linn. Soc. ser. 2, i . (1876) p. 124 (nun
On logs, Jimari.
Polystictus Xanthupus, Fr ies in Nov. Act. Soc. Sci. Upsa l. i .
(185 1) p . 74.

On rotten wood, Medan.

Polystictus nephridius, Sass . Sy lt. vi. (1888) p. 219.

On logs , Kumusi River.
Polystictus aflinis, Fries in Nov. Act. Soc. Sci. Upsa l. i. (185 1)
75.

On

.

fallen trunks, Kumusi River.

Polystictusuchrutinutus, Sass. Syll. vi. (1888) p. 225 .

On dead wood, Kumusi River.

Polystictus submembranaueus, Sass . Sytl. vi . (1888) p. 288.

On dead branches, Kumusi River.

Pol stictus sanguineus,Fr ies , in Nov. Act. Soc. Sci . Upsat. i .
(185 1 p. 75 .

On decayed trunks and stumps, Kumusi River.
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Polystictus Persounii, Sass . Sytl. vi . (1888) p. 272.

On decayed trunks
,
Kumusi River.

A very variable species ; sometimes effused and closely adnate
w ithout the slightest trace of a free or reflexed margin such

patches vary from 6 inches to 2 feet in length, and judging from
the appearance of herbarium specimens, are sometimes still larger
when grow ing. In other specimens, the greater portion of the

fungus is resupinate, the margin alone being free and more or less
reflexed . Finally, there is every stage of transition shown by this
species, from the typical Por ia , or resupina te form ,

to the equally
typical Polystictus form, grow ing horiz ontally, and attached to the
matrix by a narrow base. The dark red cuticle usually peels off
and disappears as the fungus becomes old

,
commencing at the

margin of the pileus, and producing a very characteristic
appearance .

Polystictus obliquus, Masses (sp . P ileus tenuis, coriaceus,
applanatus, late obovatus, velutinus, dein glabrescens, concentri ce
sulcatus, pallidus, nitens, dein fulvescens, az onus

,
1 cm . latus .

Pori m inutissim i, rotundati. Sports subglobusae, flavidze , 5 p .

Stipes lateralis, concolor, interdum basi fuscescens, 4—5 mm .

longus crassusque .

On decayed wood, Kumusi River.

Allied to Polyporus spathulatus, Berk .,
but distinguished by

the silky or tomentose pileus .

Puria mellea, Sass. Sy ll . vi . (1885) p. 317 .

On rotten wood
,
Samarai .

Hexagunia tenuis, F r ies, Episr. (1838) p . 498.

On dead wood
, Mulama.

Trametes lactinea.B erk. in Grevillea i. (1872) p , 66.

On dead wood
,Wam ira.

g
mdalca glaberrima, B erk. st Curt. in Grevillea i . (1872)

p. 7.

On dead wood
, Samarai .

Laschia tremellosa, Fries
, Summa Veg. Scand. (1846) p. 325 .

On decayed wood
, Samarai.

Gladoderris dendritica, Fr ies in Vet. Akad . Ham”. Stockh.

(1848) p. 142 .

On dead wood
, Kumusi River .

Stereum cyathifurme, Fr ies, Ep isr . (1836) p . 5 5 .

On dead wood
, Kumusi River .

Stereum pergameneum,
B erk. st Curt. in Grevillea i . (1873)p . 161.

On dead wood , Kumusi River.

The present species has only been recorded previously from the
United States and Braz il .
Stereum fasciatum

,
Fr ies

,
Ep isr . (1838) p. 5 46.

On rotten logs, Kumus i River .

Stereum versicolur
,
Fr ies

, i sr . (1838) p. 5 47.

On dead wood, Amaiama.

Stereum cumplicatum,
Fr ies

,
Ep isr. (1838) p.

On dead branches, Amaiama.
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TAsnAn A.

The follow ing collection,
remarkably rich in new and

interesting hypogeous species, was referred to Kew for deter
mination by Mr. L. Rodway, of Hobart, Tasmania. Coloured
figures of the Basidiomycetes w ere sent w ith the specimens .

BASIDIOMYCETES.

Clitocybe lilacina, Masses (sp . Pileus carnosulus, cyath i
formis, margine primo involutus, levis , glaber, pallide violaceus,
expallescens, 2

—4 cm . latus. Lamellcs confertaa, latte , attenuato
decurrentes, lilacinte . Sports ellipsoidese vel obovatus, hyalinze ,
7—8 x 5 p ; basidia clavata, 40 x 7—8 p . Stipes (equalis, solidus,
subfibrillusus, lilacinus, apice albus furfuraceusque, 5—7 cm . longus .

On the ground, near Hobart, Rodway , 5 4.

A remarkably fine species, superficially resembling the amethyst
coloured form of Clitocybe lassa ta , Fries (Lassa ria lassa ta ,

Berk. Broome) but differing in the smooth, elliptical spores,
and the deeply decurrent gills . C litocybe porphyrelta , Berk .

Curt., a North American species, also possesses some points in
common w ith the fungus under consideration, but difiers dis

tinctly in having adnate gills .

Russula cuccinea, Masses (sp . Ptteus carnusulus, e con

vexo explanatus depressusve, mux siccus, margine exuletus
substriatus, lwte coccineus, epidermide separabili, 3—5 cm . latus .

Caro alba, m itis. Lamelles pustice attenuato-annexze , latse, wquales,
raru subfurcatse, albidte , aetate omninu aut tantum hinc inde
ochraceo-fuscatw. Sports sphmroideae,eximie verruculosee,hyaline ,

11—12 p ; basidia clavata, 21—24 x9—10 p. Stipes spungioso-farctus,dein lacunosa-cavus, basi subincrassatus, subrugulosus, albus,
3—5 cm . longus.

On the ground, Hobart, Rodway, 296.

Distinguished from all known species by the follow ing com
bination of characters . Taste mild pileus light to dark crimson

gills and stem white. It has some superficial resemblance to

Russula fragilis, Fries, which , however, differs in its extreme

fragility, acrid taste, and forked gills .

Russula purpurea, Gi llet, Tab. Ana lyt. (1884) p. 47.

On the ground, near Hobart, Rodway , 68.

Identical w ith the species as described by Gillet, from French
specimens.

Lactarius subdulcis, Fr ies, Episr . (1838) p. 345 .

On the ground, near Hobart, Rodway , 34.

Agreeing w ith the typical European form.

Leptunia Rudwayi, Masses (sp . Piteus membranaceus
,

convexo-explanatus, profunde umbilicatus, margine subundulatus,
estriatus, obscure caesio-virens, squamulosus, siccitate pallescens,
2—3 cm . latus . Lamsllaz adus tas

, postice sinuato-uncinatas
, latse,

subdistantes, pallidis . Sports valde irregulares, roseae, 8—10 x 7 p..
Stipes subfistulusus

, flexuosus, fibrillosus, viridi-olivaceus vel
uteo-virens .

On the ground, near Hobart, Rodway , 47.
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Solitary . Pilens dark green, rather satiny, m inute ly squamu
lose . Allied to Lsptonia tampropoda , Fries, and L. serrulata ,
Ps rs ., but differing from both in the dark green colour of the

p ileus and stem .

Nidularia fusispora, asses (sp . Peridia gregaria, hand

confluentia, alba, tuberculosa, nndu ocnlu glabra, tennissima,
tandem undique disrupts et evanescentia. Sporangiola nume

rosa, discoidea,muco copioso involnta, flavo-brunnea, 05 mm . lata.

Sports ellipso idea ,
utrinque acutis ,

hyalinse, 9
- 12 x 4 p .

On rotten wood, gully off Huon Road, Rodway , 345 .

A minute species, 1—4 mm . in diameter peridium very delicate,
s ilvery-white, evanescent. It belongs to the section Soros ia of

Tnlasne, characteriz ed by the presence of filaments mixed w ith
the spores. The four known species are imperfectly described ;
only in one instance is any mention made of the spores, hence the

nearest affinity of the present species is uncertain.

ASCOMYCETES.

Gymnomyces, Ma ss . st Rodw . (gen . Per idium hand dis
tinctum vel nullum . Gteba carnosa, ad basin fertilis, extus
intusque lacunosa, cellulis cavie ubique snbaequalibus septa hand

scissilia. B as idia plerumque 2-8pora. Sports globosas, hyalinse,
echinulatw vel verrucusaa.
Difi ers from Gautisr ia in the hyalins , globose spores. Some

species of Octa viania ,
in which the peridium is very del icate, hear

some resemblance to the species included in the present genus,
but are distinguished by the well developed, sterile base and the

tinted spores .

Gymnomyces pallidus, .Mass . stRodw. (sp . Gleba globosa,
irregularis, in itio albida, dein sordide , cellulis majuscnlis irregu
laribns sordide albidis ; septa tenuia, albida, nec scissilia. Sports

globosse, 9
—10 p diam ., hyalines, verrucnlosse, saepe brevissime

caudatte
,
in quoque basidio binae, sterigmatibus brevibus suffultaa.

U nderground, Rodway , 299.

Irregularly spherical, 2—4 cm . in diameter,very fragile,no distinct
peridium . Sterile base obsolete , but in one specimen grow inginto a slender stem emerging from an umbilicus .

Gymnomyces seminndus, Mass . et E saw. (sp . Gleba

globosa, albida, extus laxe tomentosa, cm . lata, cellul is
m inutie creberrimis vacuis irregularibus ; septa crassinscnla,
albida, nec scissilia. B asid-ia subclavate, 2-sterigmatica. Sports
sphaerica , 11—12 p diam ., creberrime echinatae, hyalina .

Emerging from the ground, Rodway , 124.

There is a delicate external down iness or silkiness, wh ich may
be considered as a very rudimentary peridium . There is no trace
of a sterile base, which , along w ith the hyalins spores, separates
this fungus from those species of Octa i 'iam

'

a in which the

peridium is slight. Distinguished from G. pa llidus , Mass .

Rudw ., by the larger, strongly and densely echinulate spores.

Genabea tasmanica, M a ss . et Rodu'

. (sp . Peridium sub

globosum,
tuberculosnm

, undique anfractnusnm, absque basi
propria cortice minutissime granulatnm vel rugulosum brunnenm .

Gleba pallide, snbimmntabilis, sparsim cellulosa, nigro-punctata.
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Assi obovati vel oblongi, obtusi, 70—90 x 45 —5 0 a, 2—4-spori .
Sports varie dispositae, late ellipsoideee, utrinque acutes, leves,
inaeqnilaterales, 30

—35 x 16—20 p, matures brunneo -nigrae, sub
upacaa, n itentes, utraqne guttnlam mediam crassam includens .

U nderground, in sandy soil, Rodway , 119.

A very fine and distinct species, cm . in diameter, remark

able for the very large lemon-shaped spores, w h ich are quite
smooth,clear brown, and translucentwhen young, finally becom ingblackish-brown and opaque . When quite young the asci are

almost globose, then pyriform or obovate
,
and finally more or less

oblong w ith age, the arrangement of the spores varying w ith the

form of the ascus. Wall of ascus thick except at one point at the
apex ; it does not turn blue w ith iodine. Substance of the gleba
consisting entirely of hyalins , sparsely septate, th in-walled,
intricately interwoven hyphae. Not closely allied to any
described species.

Hymenugaster Rudwayi, .lla sses (sp . Per idium globosodifforme, sat irregulare, carnosulum, sericenm , albidum, demum
lntescens. Gleba firma, compacta, demum obscure brunnea,
cellulis minutis irregularibns e basi sterili ad peripheriam obscure
directis. B as idia clavata, 2-sterigmatica, sterigmatibus brevibus
40 x 7—8 p . Spora

' ellipticaa vel limoniformes, apice apiculatse,bas i subtrnncataa, longitudinaliter rugulosae vel carinatze , initio
ochracem, dein flavo-brunnem, 20 x 10

—12 p.

Among buried tw igs, Hobart, Rodway , 116.

Grow ing underground, irregular, 2—3 cm . in diameter, white,
becom ing dingy yellow w hen dry . Peridium very distinct. Gleba
compact, cavities small

,
irregular in form , showing an indistinct

tendency to radiate from the sterile base towards the periphery of

the fungus. Sterile base conSpicnons, and giving off branch ing veins
penetrating the gleba, which becomes dark brown at maturity .

Basid ia usually w ith two sterigmata, sometimes however only a
single sterigma is present. Spores elliptical or lemon-shaped ,
apex apiculate, base sl ightly truncate at the point corresponding
to the attachment of the sterigma ; longitudinally ribbed

,
ribs

simple, or forked and anastomosing, strong, converging at the

ends .

Must nearly approaching H . decorus, Tul the latter however
differs in the violet tinge of the gleba, the narrow basidia, very
inconspicuous sterile base, and larger spores, which lack the

strong longitudinal ribs ornamenting the epispore of the present

species.

Hymenogaster albellus, .lIass . ct Rodw. (sp . Per idium

globosum, irregulare, snbglabrnm , album , demum pallidum ,
tenn

issimnm , nec separabile . Gleba pallide brunnea, firmula, cellulis
majnsculis e pnlvinnlo basilari sterili m inuto albido subradiantibus .

B asidia clavata, hand raro furcata vel irregularia, 1—4 plerumque
2 sterigmatica

, sterigmatibus longinsculis . Spores elliptico
-fnsi

formes vel citrifurmes, vulgo utrinque apiculatae, fiavse, maturitate
flavo-brunnete , verruculosse 16- 17 x 8- 9pt.
Subterranean, Rodway , 117.

Irregularly subglubuse, white, 2—3 cm . in diameter. Most closely
allied to H . toner, Berk., but readily distinguished by the larger
cavities of the gleba, much less conspicuous sterile base, and the
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rooting fibres and the absence of a broadly effused, pure white
mycelium and from H . membrana senm,

V ittad., in the thick .

glabrous peridium, and the very slight indication of a ste rile base,
The basidia aremostfrequently tetrasporous, but a few bisporousbasidia are present. The sterigmata are very short.

tgyg
teranginm clathruides, Viitaa. M oney . Taber. (1831) p. 13,

g. 2.

Subterranean
,
Rodway , 265 .

Hysterangium membranaceum,
Vittad. Money . Tuber . (1831)p. 14, t. 4, fig. 15 .

Closely allied to H . affirm, Mass . Rudw ., but distinguished by
the membranaceous, dry, subtomentose, white peridium, w hich ,
like the gleba, becomes tinged w ith indigo or green when bruised .

Underground, Hobart, Rodway , 288.

Hydnangium australiense, B erk. etB rooms in Trans . Linn . Soc.

ser. 2, ii . (1883) p. 64 ; Octa viania a nstra liens is, Cooke, Handb.

Austr . Fung. (1892) p. 246.

Subterranean,
Rodway , 20. Also known from V ictoria.

Emerging from the ground ; when freshly cut m ilk-bearing.

Irregularly reniform,
—2 cm . in d iameter, rufous brown . Gleba

rather compact, paler ; sterile base small or none, peridium distinct,
continuous. Spores hyalins , globose, very minutely and Sparselyverruculose, 10—13 F in diameter . Basidia clavate, bisporous or

rarely monosporous, sterigmata elongated .

The Tasmanian specimens agree perfectly w ith Berkeley’s type
of the species.

4H6y5
dnamg

'ium carneum
,
Wa ltr . in Distr . F l. Boruss . (1838)

t.

Underground, Rodway , 118. Widely distributed there are

specimens in the Kew Herbarium from the fo llow ing countries
England, Scotland , France, Germany, Silesia, Italy, Sweden ,

Finland, and Australia.

Irregular, 2—3 cm . in diameter, smooth, pale pink . Peridium very
thin . Gleba rather friable

, pink ; cavities tortuous, rather large ;
sterile base very distinct, sometimes sending strands through the

gleba. Bas idia narrow ly cylindric-clavate, w ith two long, tapering
sterigmata, rarely only one sterigma is present. Spores globose,hispid w ith crowded , slender spines, 2—3 a long, hyalins , 13—18 p
in diameter.

Allied to H . a astra liense, Berk . Broome
,
but readily dis

tinguished by the pink tinge of the peridium and gleba, and the

more distinctly spinulose spores .

Hydnucystis cyclospora, Masses B erggren ia aurantiaca ,
var.

cyclospora , Cooke, in Grevillea xv . (1886) p. 16 Hydnosystis
son votuta , McAlpine, in Agric. Gaz . N. S.Wales vii . (1896) p. 86.

B odway and also New Zealand, Cutenso.

Cooke states that the spores of var. cyclospora measure 18 p
in diameter but an exam ination of the type specimen proves that
the spores range from 9—12 11 in diameter.

Meliula amphitricha, .Mont. in La Sagra , Hist. Iis Cuba,
Crypt , (1838—42) p. 326.

On a dead leaf of Olsa r z'a argophy lla , F. Muell ., Ro dway ,
472.
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Meliola curallina, Mont. in Gay , Ft. Chit. vii . (185 0) p. 472 .

On living leaves of Cya thodes ytauca , Labill ., and Pomadem'

ts

apeta la , Labill . , Rodway , 366, 421.

Xylaria digitata, Grev. Flor . Edin . (1824) p . 35 5 .

On the ground on sandy heaths, Hobar t, Rodway .

A pecul iar form of this variable species, w ith a long, rooting,
stem-like base push ing deep down into the loose sand, and

bearing a rosette of short, obtuse, finger-like, equal branches at

the apex.

Nummularia Bal liardi, Tut. Set. Fang. Carp . 11. (1863) p. 43,
t. 5 , figs. 11—19.

On dead bark of Acacia deatbata , Link, Rodway , 465 .

Zyp
oxylon annulatum,

Mo nt. in Gay , Fl.
‘

Chit. v11. (1850)
5p

On dead w ood of Fagus Cunninghami, Hook., Hobart,
Rodway, 184.

Very fine specimens of this somewhat variable species. The

depression round the ostiolum is very pronounced .

Hypoxylon cmlatum, Ossuti, Myc. B orn . (1879) p. 19.

On dead Euca lyptus wood, Rodway , 310, 45 3 .

Agrees exactly w ith specimens collected by Beccari in Borneo.

Hypoxylon serpens, F ries, Summa Veg. Scand. (1846) p. 384.

On dead Euc alyptus wood, Rodway ,
181 .

Hypoxylonmultiforme, Fries, Summa Veg. Scand. (1846) p. 384.

On dead bark of Acacia dea lbata ,
Link, Rodway, 454

Hypoxylon Archeri, B erk. in Hook. f. Ft. Tasm. i i. (1860) p. 280.

On dead Euca lyp tus wood, Rodway, 45 1.

Agrees exactly w ith Berkeley’s type specimen . There is a

m inute
,
smooth, depressed ring or z one round the very small,

papillate ostiolum, as in Hypoa
'

yton annntatam, Mont.
,
but in

H . Archer i, the perithecia are much smal ler, as is also the ring
round the ostiolum .

Eutypa lata, Tut. Set. Fang. Ca rp. 11. (1863) p. 5 6.

On dead E'

nsa typtus bark , Rodway , 466.

Dimeruspurinm tasmanicum, Masses (sp . Perithecia

gregaria,mycelio maculiformi atro erumpentia, sphseroidea,astoma
,

setosa, fusca atrave, 80—100 P lata . Asci cylindraceo
-clavati,

breviter pedicellati, octospori, 80—90 x 15—18 F. Sports distiches,
oblongo-ellipticte, medio l -septatse, utrinque rotundatse, 18—20 x
8—9 p, dilute olivaceo-fuscae. Paraphyses filiformes, ramosae.

On one surface only of the phyllodes of Phyttostadus r iwm
boidatis, Rich Rodway , 367.

The perithecia have short, black, spine-like hairs scattered
sparingly over the entire surface . Subiculum at times dense and

more or less covering the entire surface of the leaf, at others
almost or entirely absent. Perithecia in groups of 3—6 usual ly
surrounding a central one. Allied to D . ea setsum, Cooke, from
New Zealand, but differing in the larger spores and pilose
perithecia.

Rosellinia mammoidea, Sass . Sytt. i . (1882) p. 263 ; Ps itosphceria

mammoidsa , Cooke in Grevi llea viii . (1879) p. 67.



130

On dead wood of Euca lyptus, Rodway , 271. The type was

collected in New Zealand .

A very fine species . The perithecia are sometimes so closely
crowded as to become somewhat irregular from lateral pressure,
and to suggest an affinity w ith the genus Hypoxy lon . The

perithecia are just a l ittle more depressed round the papillate
ostiolum than in the typical form , otherw ise there is no

d ifference .

Gibbera fulvella, Ma sses (sp . Stroma pulvinatum ,

subernmpens, 1—2 mm . latum . Per ithecia tubercnlato-prominula,
fulvo-m iniata, dein brunneo-atra, glabra, ostiolo vix visibile .

Ass i oblongo-ovati , 35—40 x 8—10 p.. Sports distiches, ellipticaa,hyalines, medio l -septatse, utrinque subacutec, 18—20 x 4 p..

On living leaves bf D iltwynia s inerasssns,R. Br.,
Rodway, 35 5 .

Elliptic-oblong, pale brown, l -septate conidia, measuring
18—21 x 4—5 p.. are sometimes present in considerable numbers on
the stroma. The leaves of the host are stunted by the fungus.

Quaternaria aspera, M asses (sp . Stroma subernmpens,
corticolum, elfusum , scabrosum . Per ithecia subglobose , ostiolo
prominula, subcutaneo-erumpentia . Asci cy lindraceo

-clavati,
longissime stipitati, 180 x 8 p, octospori . Sports distiches ,
cylindraceo

-curvatae, utrinque obtusatae, pallide fusco-olivacem,

10—12 x 3 14 .

On the bark of Pomaderris apeta la Labill ., Rodway, 488.

Only a small specimen was sent and this did not show the

margin of the fungus, wh ich appears to form broad ly-effused,
scabrid patches on the branches .

B ssosphmria Aquila, Cooke, Handb. Ansir . Fang. (1892)
p. 3 4, t. 24, fig. 219.

On decaying Euca lyptus wood, Rodway , 45 2.

The dense subiculum has a purple tinge, but in all important
features the fungus is indistingnishable from European
specimens .

Zignuslla Archeri , Sass . Sy lt. 11. (1883) p. 217.

On rotten wood, Rodway , 499.

Hypumyces mlgens, Karst. Myr. Fe nn. ii . (1873) p. 207.

On rotting wood, Rodway , 493 .

The perithecia vary from very pale yellow to orange, the ostiola
usually darker in colour otherw ise as in Karsten

’

s specimens .

Hypocrea nebulusa, i llasses (sp . Stroma efi‘nsum,
tomen

tusnm , lutescens, ostiolis peritheciornm crebre punctatum .

Perithecia m inuta , snbglobosa . Assi cylindrac s i, 60
- 70 x 8 p .

Sports octonse, biloculars s
,
hyalines

,
10 x 6 F, loculis mux

secedentibus.

On a dead Polyporus, Rodway , 484.

A very distinct and remarkable species, in some respects inter
mediate between the genera Hyp omyses and Hyposrea . Agreeing
w ith the former in the somewhat byssoid and mealy

,
th in subi

culum in which the numerous perithecia are completely immersed,
but conforming w ith Hyposrea in the narrow ly cylindrical asci
containing eight spores, each of wh ich divides into two portions
at an early stage of development, thus presenting the appearance
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On dead E ta -a typ tus wood, Rodway , 5 04.

The masses of spores are buried in the substance of the wood or

bark, and ooz e out in bright orange, variously contorted, gelatinous
tendrils, which become rigid and brittle when dry . Indistinguish
able from Libertelta faginea , Desm ., to the naked eye , but readily
distinguished under the microscope by the much smal ler, almost

or sometimes quite straight spores .

Stagunuspura chalybca, Masses (sp . Peritlm
‘

a dense
gregaria, subernmpentia, subrotunda, levia, setoma, nigra, circiter
0 5 mm . diam ., contexts distincte parenchymatica chalybeo

purpurea. B a sidia filiformia . Sporulw oblongo-cylindracese,
utrinque subattenuatee, 24- 28 x 7—9 p, rectze curvulmve, 1—3
septatze .

On dead bark of Euca lyptus Rodway, 440.

Distinguished by the large, aggregated perithecia, large celled
parenchyma of a clear, intense blue or purpl ish-blue colour, and
the large 3-septate spores. May possibly prove to be the pycnidial
condition of an ascigerous fungus belonging to the genus
Gibberella .

MYXOGASTRES.

Trichia fragilis, B ostaf . Money . Illyr. (1875 ) p. 246 .

On dead bark ,
Rodway , 452.

New ZEALAND.

Specimens communicated by the Rev. William Colenso,
Napier, New Zealand .

BASIDIOMYCE ’I
‘ES.

Marasmius tinctorius, Ma sses (sp . no Pileus coriaceo-mem

branaceus, conico-convexns, demum explanatns, late nmbonatus,

glaber, levis, croceo-fusons, margine primitus incurvo, - 1 cm.

latus . Lamelta’ in juventnte sat confertse, tandem subdistantes,
in itio albae , dein flt E , utrinque rotundatse . Sports ellipsoidese,
albo-fiavidae, 5 x 3 p. Stipes aequalis, levis vel subtiliter striatus,
strictus, 1 cm . longus, 2 mm . crassus, pileo concolor.

Gregarious , on a rotten log, Colenso, 1489.

Every part of the plant has a yellow tinge, and when soaked in
water or spirit, gives out a yellow colouring matter. All ied in
some respects to JI . fl

'
rruginsus , Berk ., but differing in the even

pileus and crowded gills .

Hypholuma glutinosum,
JIasses (sp . P iteus carnosus, convexo-planus, discoideus, ssepe subgibbosus , albo-lnteus, disco cas

taneus, squamis maculiformibns appressis concoloribus, praecipue
in juventnte eleganter variegatus, estate glabrescens, viscidus,
4—9 cm . latus. Lamellaeadnatse, confertse, fiavo-viridescentes, acie
subcrenulatw. Sporcs oblongo-ellipticze , utrinque obtusse, viridi
fuscae, 7—8 x 4—5 p.. Stipes farctus, dein cavus, fibrillosus. cam e

fiavus.

In clusters on logs, Dannevirke. Colenso, 1507.
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A fine species, much resembling H . sublats ritium, Sacc.,
in

general appearance, but distinguished by the viscid or glutinous
pileus, which is ornamented , especially when young, w ith tawny,
fioccose scales. If the gluten is washed off w ith rain the pileus
is naked and glabrous atmaturity, but if the viscidity dries on thepileus the scales are also glued down and persist. The taste is

slightly acrid when dry .

ASCOMYCETES.

Parodiella maculata, M a sses (sp . Perithecia dense gregaria,
in maculis elongatis nigricantibus nidulantia, atra, 100—125 a
diam . Assi oblongo-clavati, breviter pedicellati , octospori, 5 0 x 14 p..
Sports distinctes, l -septatm, sub-hyalines, elongato-ellipticee, utriu
que acutae

, 20 x 5 - 6 11 . Pa raphyses filiformes .

On the leaf of an undeterm ined plant, Colenso, 1496.

A typical Pa ro dietla in every respect save the subhyaline
spores , and in this one feature is d istinct. from all known species .

NUBIA.

Collected and communicated by the late Mr. J . Theodore Bent,

U sTILAGINEzE.

U stilago Digitaria ,
B abenk. Fa ng. Eur . no . 1199.

Paras itic on Pan imun Ten er ifl
‘

re
, R. Br.,

distorting the ovary.

BERMUDA.

Specimens communicated by Surg.
-Capt. H. A. Cumm ins

,
F.L.S.

PHYCOMYCETES.

Perunospura Lamn, De Bary in B abenk. Herb. Mys. ed . 2,
no . 325 .

ST. GEORGE’S . On living leaves of Lam ium amplemisaute,
Linn.

SPHE ROPSIDEE .

Epiclinium Cumminsu, Masses (sp . Sporodochia atra,
dense aggregata, erumpenti-snperficialia, convexo-pulvinata, circa
05 mm . diam .,

compacts . Conidia crebra, obpyriformi-clavata,
18—21 x 10 p, 1

-septata, ad septum subconstricta, olivaceo-nigra,
sporophoris brevibus te retibus concoloribus suffulta.

ST. GEORGE’S. On living leaves of Carisa Papaya , Linn .
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U BEDINEJE .

Uromyces striatus, Schrot. in Abk. Settles. Ges . (1869) p. 11, ex

Sass . Sy lt. vii . (1888) p. 5 42.

ST. GEORGE‘

S . On living leaves of Illedicagodenticula ta ,
Willd .

iggp
hiula Phoenicia, Poit. in Ann. Sci . Nat. sér. 1, i ii. (1824)

p.

ST. GEORGE’S. On living leaves of Saba l blaskburnianum,

Glaz ebr.

Truman.

The follow ing fungi were collected and communicated by
Mr. John H . Hart, Superintendent of the Royal Botanic
Gardens, Trinidad .

ASCOMYCETES .

Eutypa erumpens, M asses (sp . Stroma latissime eifusum ,

maculiforme
,
innatnm ,

dein subsuperficiale, in ramis corticatum ,

scabrum
,
extus intusque nigrum . Perithecia densissime stipata,

ovoidea , mntua pressione saepe compressa, majuscnla, 05 —08 mm .

lata, ostiolo papillato . Asci cylindraceo
-clavati

,
longissime

stipitati, 175—200 x 7—8 p , octospori . Spor idia disticha,
cylindracea, utrinque subacuta, snbreniformia, dilute o livacea,
16—18 x 5—6 p..

Parasitic on F icus indisa
, Linn .

The fungus forms black, irregularly shaped patches 10—4 0 cm .

broad
,
which burst through the bark here and there, giving the

trunk 3 spotted appearance. The present species covered the

lower portion of the trunk of a large specimen of F icus indica ,

well known as a landmark in Trinidad . Resembling E . lata , Tul.,
and E . ts iop laca , Cooke, in habit, but distinguished by the much
larger spores .

Daldinia aspera, M asses (sp . Stroma subglobosum, basi
applanatnm ,

atrum
,
opacnm , corrugatum ,

intus brunnenm, con

centrice z onatum
, 5—10 cm. latum . Per ithecia ovata, peripherico

immerse, exigua. Asci cylindracei, longissime pedicellati, 185
220 x 7- 8 p . Spores oblique monostichae, oblongee, fnscae,
17—20 x 6—7 p. Pa raphyses filiformes .

Grow ing on rotten wood, Ha rt
, 6173 .

Distinguished at once from every other species by the some

what coarsely corrugated exterior, wh ich is not due to shrinkage
during dry ing, but is a normal and constant character. Interior
solid, brown ish or umber, concentrically z oned .

Lachnea erinaceus, Sars . Sy ll . viii . (1889) p. 182.

On rotten wood, Hart
, 5 122 .

U REDINE /‘E .

UreduOrchidis, Winter in B a benk. Krypt. FI. i . (1884) p . 256.

On leaves of an orchid
,
Hart

,
5 120.

Uredo Vitis, Thumen , Pilz e (lcs Weinstockes (1878) p. 18" U .

Via tre, Lagerheim in Compt. Rend . ex. (1890) p. 728.
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Analogous w ith the genus Lepiota in the Lencosporze , but dis

tinguished by the green gills and spores.

Chluruphyllum esculentum, M asses (sp . Pileus carnosus,
convexo-expansus, subnmbonatns, cute in sqnamas (majores
centrum versus, ad marginem m inores quandoque deficientes)
secedentes laceratus, 15—20 cm . latus ; caro a stipite discrete ,

1 cm . crassa. Lamettce confertee, angustaa, albae, dein virides, a

stipite distantes . Stipes 18- 25 cm . altus, cylindracens, bas i subbulbosus, levis, snbcavus, ananlo mobili apicali persistente . Sports

ovates, utrinque obtusatze , leves, 7—8 x 5 p, coacervatss olivaceo
virentes .

Coast-land pastures, Jenman, 6166.

Edible mushroom,
all white, gills turning livid green on the

second day , 6—8 inches in diameter (Jenman).
Allied to the North American species C . .lforgani, Massee,

(Agaricns Morgani , Peck.) but distinguished by the white pileus
and smaller spores . The only other species known, 0 . Molybd ites ,
Massee, is a native of Braz i l .
Sshutz eria Eyrs i, Massee, (in Grevillea xxn . (1894) p. 38, t. 185 ,

fig. belongs to this group and forms a second genus, for
which the name Chlorospora is proposed . It is characterised as
follows : Hymenophorum a stipite discretum

,
velo universali

cum epiderm ide pilei concreto . Stipes vulva et annulo carens .

Lametlae l iberae. Sports ellipsoidese, chlorinze .

Distinguished from Chlorophyltum by the absence of a

permanent ring on the stem . The only species is C . Eyrei,
Massee, a native of the New Forest.

DCX.
— MISCELLANEOUS NOTES.

MR. HAROLD BU CHAN LLOYD, a member of the gardening
staff of the Royal Gardens, and formerly in the employ of the
Earl of Sefton at Croxteth Park, Liverpool, has been appointed ,
on the recommendation of Kew , by the Secretary of State for

Foreign Affairs, Assistant Curator of the Botanic Gardens at

Old Calabar, in the Niger Protectorate, in succession to Mr. J . H .

Holland , promoted to the post of Curator. Mr. Lloyd left Kew
in May .

MR. HARRY HOLLEY, a member of the gardening staff at

Kew , has been appointed Assistant in the Municipal Gardens at

Cape Town . He left for South Africa in May .

Botanical Magaz ine for May — The plates of four of the plantsdescribed could not be issued till this month, ow ing to a fire at

the lithographers . Amomum lwmisphmrisum, the plate of which
has appeared, is quite new to cultivation . It is a native of Java

,

and roots were sent to Kew by H. N. Ridley, Esq ., M .A.,
Director

of the Gardens and Forest Department, Straits Settlements.
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Stephanandra Tanakae, native of Japan, is a slender shrub, with
terminal, pendulous panicles of small, white flowers. Seeds were
received from the Botanical Garden of the Imperial University of
Tokio in 1893. The genus is closely allied to Neillia , from which
it differs in having a monocarpellary ovary. Symphyandra
Wannsri, from the Banat, has been in cultivation in the
Royal Gardens for many years, where it flowers outside, in Jnne.

Symphyandra is distinguished from Campanula by having the
authors united in a tube. Ka lanchos

.flammea was first described
in the Kew Bulletin, 1897, p. 266. The plant figured was raised
from seeds collected by Mrs. Lort Phillips and Miss Edith Cole in
Somaliland. Its attractive flowers last two months. Armeria
caespitosa, a high mountain plant of Spain and Portugal, was
raised from seeds received from the Botanical Gardens of Madrid
in 1893, and flowered at Kew in April, 1897. The species is
allied to A. ma-ritima , but it is a much smaller plant, sometimes,
when in flower, not exceeding an inch and a half in height.

Huokur’s Icunes Plantarum.
— The third part of the sixth volume

of the fourth series appeared in April, but in consequence of a

fire at the lithographers it was issued w ithout the ful l number ofplates. In this part the genus Loesetia is illustrated by two platesincluding a new species, L. cordifolia and there is a revision of

the synonymy of L. involucra ta and L. ciliata . Passiflora
fuchsiiflora , a native of British Guiana, is remarkable for the
character which suggested the specific name. Rhigiophy llum
squa rrosum is a very singular member of the Campanulaceze ,
native of South Africa, first discovered upwards of fifty years
ago, and re-discovered by Mr. Schlechter and Mr. Harry Bolus
in 1896. Previous to the arrival of Mr. Bolus’s specimens the
plant was unrepresented in the herbaria of this country.
Poupartia Fordii (Anacardiacew) is a small tree, inhabiting Hong
Kong, imperfectly known until Mr. Ford, Superintendent of the

Botan ic Garden there
,
sent complete specimens. P ittosporum

spathassum is a Tonga Island species characterised by having a

spathaceous calyx. M icroula tibetica (Boraginaceae) is interesting
on account of the variability exhibited by its nutlets, a

circumstance which has given rise to more than one genus beingproposed for the same species. Phyllanthodsndron mirabilis is
a split ofi from Phy llanthus, presenting some curious structural
and vegetative characters. Pashylobus edulis (Burseraceae), from
tropical Africa, has a most singular embryo w ith very thick

,pinnate cotyledons. In other respects it is closely al lied to

Canarium,
except that the endocarp is thin. The principal

feature of this number, however, is an attempt to illustrate, and
elucidate the synonymy, of the species of Hevea . Six plates are

devoted to this purpose, four of which were destroyed by fire
but they are being reproduced and w ill be issued, together w ith
others of the same genus, w ith the next number. It is hoped
that they w il l be of some practical use ; and it is intended to

illustrate other rubber-yielding plants .
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Rosa gigantea.
—Aflowering specimen of this species has been

received at Kew from T . H. Hanbury, Esq .,
La Morto la,

Ventimiglia, Italy, w ith the follow ing information under date
of April 26.

— Ou Sunday I saw Rosa giga ntea in full bloom
on the facade of the ChateauEleonore at Cannes, the res idence Of

Lord Brougham and Vaux. The plant is grow ing in a box

measuring, perhaps, 24 ft. x 1 ft. x 1 ft.
,
and I should say that

this box must be entire ly full of the roots of the plant. The

colour of the buds rem inded me of those of the rose, Wm . Allen
Richardson, but under the strong sun it opens very quickly andlooks almost wh ite before the petals fall .
R. gigantea was discovered in Burma, on the Shan hills plateau,

at to feet, by Sir Henry Collett, and also in

Man ipur, at an altitude of feet, by Dr. Watt.

At first there seemed hopes that this fine climber would succeed
on walls, &c .,

in sheltered places in Britain, but although several
plants at Kew and elsewhere w ithstood— w ith comparatively little
protection— the severe w inter of 1890—1, that of 1892—3 ki lled all
of them outright. At Kew it grow s vigorously under glas s, but,
so far

,
has not flowered .

Totem Pole from British Columbia— By the courtesy of the

Provincial Government of British Columbia the Timber Museum
(No. I II) of the Royal Gardens has been enriched by a very
interesting specimen of the decorative door posts or Totem
poles used by the Ind ians on the Pacific coast. These posts are

usually made of Red Cedar (Thuj a giganta r) and are elaborately
carved w ith figures of men and animals, and coloured . There is an
account, w ith illustrations, by Dr. Boas, in the Report of the

British Association for the Advancement of Science for the

year 1890 pp. 5 64, These posts possess considerable
interest from an ethnographical po int of view , and are likely
to become very scarce or disappear altogether as the Indians adopt
European habits . They also exhibit one of the numerous uses to
wh ich the Red Cedar of the Pacific slopes is applied .

Some of the poles are 30 to 50 feet high and give a singularly
picturesque appearance to the Indian villages. The specimen

presented to Kew is the lower part of a pole originally 35 feethigh. It is now about 16 feet high and 3 feet 9 inches broad it

is hollowed out at the back and rounded in front. In the lower
part there is an aperture about 5 5 feet, by 2 feet,which formed the
door way into the dwelling. The front part is deeply carved into
allegorical figures of a bear, an eagle, and other animals. These
form the Totem or arms of the fam ily.

Further particulars are given in the follow ing letter announcing
the shipment of the specimen

DEPU TY PROVINCIAL SECRETARY
,
BRITISH COLU MBIA,

to

ROYAL GARDENS, KEW.

Provincial Secretary’s Office, V ictoria,
March 8, 1898.

REFERRING to prior correspondence respecting the desire
expressed by yourself to obtain a specimen of the decorative
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The tree, the inspissated juice of which yields commercial
gutta percha, was first brought into notice in 1842 by Dr.

Montgomerie. Botanically it was made known in 1847 by Sir
William Hooker w ho figured and described it under the name of

Isonandra Gutt a in the London Journa l of B otany ,
vol . v i.

p. 463, t. 16, from specimens contributed by Mr. Thomas

Lobb and Dr. Oxley of Singapore. It was afterwards placed
under the genus D ichops is by Bentham in Genera Pla nta rum, ii .,
p. 658. D ichops is Gutta is figured and described in Bentley and
Trimen

’

s Medicina l P lants , t. 167. It is also included under
Sapotaceae in the recently completed Flora of B ritish India

,
vol.

i ii ., p. 5 43 . It is the Pa laqui
'

um Gulta of continental botan ists.

The plant has been grown at Kew for many years and has been
sparingly distributed to botanical institutions in the New World .

It is, however, difficult of treatment and appears to thrive well
only w ith in its natural habitat in the Malay Archipelago.

Samples of raw and manufactured gutta percha are shown in

Case 68 in Museum

Dr. Ernst Werner von Siemens employed gutta percha for the
electric insulation of subterranean te legraph lines in 1847 and since
that time this interesting substance has been largely used for a
variety of purposes but still chiefly in the manufacture of

telegraph cables.

According to Dr . Obech the imports of raw gutta percha into

the U nited Kingdom during the last thirty years have been as

follows : 1865 , tons ; 1875 , 950 tons ; 1885 , tons,

and 1895 , tons. The total imports for the years 1844 to

1896 inclusive amounted to tons, an average of tons

per annum .

The price for raw gutta percha of first quality such as Pahang,
has been fairly uniform of late years. During the period from
1889 to 1896 inclusive it has only varied from 33 . M . to 38. 9d.

per pound .

The occurrence of trees of gutta percha at Singapore was noticed
in the Kew Bulletin (1891, p. 230) an account of a new process

for extracting gutta percha from the leaves was also given
(K . B . 1891, p . 231, and 1897, p. The possibility of

obtaining gutta percha from two Indian trees, D ich ops is obovata

and D . elliptica was discussed in the Kew Bulletin, 1892

(pp. 215 and

With regard to the process referred to above Dr. Obach made
the follow ing remarks

“A tree ten years old yields about 15 lbs. of dry leaves ; one
thirty years old

, about 25 lbs., 1 lb . more for every two
years it advances in age . If, therefore, the leaves of a tree

were regularly plucked every year from the age of ten till it
reaches maturity at thirty

,
it w ould have produced 420 lbs . of

leaves, and as I have found that the dry leaves contain between
9 and 10 per cent. of gutta percha, th is would correspond to about
40 lbs ., that is, at least twenty times as much as would be
obtained from a tree of the same age, when fel led and bled in the
customary way . This result, even if only partly realisable,would,
in practice, be of enormous value to the gutta-planter.

”

(Journal
of the Society of Arts, Jan. 7, 1898, p.



141

As stated in the Kew Bulletin (1897, p. Gutta Percha
“ is a very troublesome plant to propagate by cuttings, but this can
be done. However, Mr. Ridley, the Director, Gardens and
Forest Department, Singapore, states that the tree always comes

up again when cut down .

”
The following further information

seems to point to greater success in propagation
EXTRACT from letter from Director, Gardens and Forest

Department, Singapore, to Royal Gardens, Kew ,
dated

February 16, 1898.

A native recently brought some cuttings of Gutta Percha
from Borneo which seem to be very strong. They appear to be
cut from pretty thick boughs and coated over w ith wet mud ,
and apparently are very healthy, putting out strong shoots. I
w il l find out how it is done, as it seems more successful than
anything I have previously seen .

”

The Toonuor Tunu.
— In consequence of a misconception of the

application of the native name tunu in British H onduras,
some confusion has arisen, for which Kew is partly responsible .

In Dr. D. Morris’s Colony of B r itish Honduras it is stated (p. 74)
that thi s is the native name of Castilloa elas tica ,

the principal
rubber tree of the country. It is now known

,
however

,
that the

name is properly applied to another species ; still imperfectly
known botanically . Planters sent specimens of Castilloa elastica

as the tunu
,

”
so that in the absence of adequate specimens of the

true tunu it has been assumed at the Herbarium that only one
species was concerned, and this opinion has been commun icated to
various persons . The increas ing interest in rubber plants led to a
re-examination of all the material in the Herbarium and Museum ,

w ith the result of ascertaining that two species of Cas tilloa exist
in British Honduras. Th is was partly established by Sir Joseph
Hooker (Trans . Linn . Soc. Bot. 2nd ser ies, i i ., pp. 209—215 ,

plates 27 and where he describes and figures four forms of

Castilloa , including the “ tunu ; but he does not attempt todecide their rank . What he regarded as typical, 0 . elastica , is

described at some length , and its distribution given as Mexico,
from lat. 21

°
southward , through Guatemala, San Salvador,

Honduras, Nicaragua and Costa Rica. Th is bears the name of
“ ul e

,

”
in some parts at least of this area. His number 2 is the

eaucho,
”
or Darien rubber plant, wh ich Markham refers to

(Peruvian B ark, p. 45 3) as Cas tilloa mar/rhamiana , Collins, 3

very different plant, and probably not of the same genus. Sir

Joseph Hooker’s paper is illustrated by a coloured figure of the

Darien plant, as cultivated in Ceylon . This is not specifically
d ifferent from Castilloa elas tica . Number 3, of which only the
fruit is figured, is from Honduras , and is also undistinguishable
from C . elastica . Number 4, of which only the fruit was

known to Sir Joseph Hooker, is the “ tunu”
of Honduras. It

d iffers essentially from C
’
. elastica in the ovaries and drupelets

being completely embedded in the receptacle. In all the forms

of C . elastica the drupelets are easily separated . Since the

publication of Sir Joseph Hooker
’

s paper, Kew has received
some leaves of a tree from Mr. Rowland W. Cater, which he
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states is known locally in British Honduras as tune,
chaperna, and divers other names.

”
It was at first supposed

that these might be old leaves of Castilloa ela stica , but a more

careful examination proves that they are not, confirm ing
Mr. Cater

‘

s view , and there is little doubt that they belong to the

same species as the fruit figured as the tune ” by Sir Joseph
Hooker. In order to make quite sure, measures have been taken
to procure complete specimens from one and the same tree.

The tuno is also known as the “male rubber tree,
”

and the

sterile rubber tree.

”
As the male and female flowers are some

times, at least, borne on different trees, there may be something
more to learn concerning the application of these names.

In addition to the localities given above for Castilloa elastic a,
there are specimens in the Kew Herbarium, collected by Richard
Spruce, labelled as fol lows 635 1. Castilloa . Arbor 60 padalis,
lactescens.

‘Jeve Guayaquilensium. In planitie guayaquilensi

praecipue secus radices montis Chimboraz o, Decr.,
Jeve

or heve ”
seems to be a generic name for rubber trees, as

Aublet
,
in founding his genus Hevea (Hist. Pl. Guiana Fr .,

p. 872) says Cet arbre est nommé siringa par les Garipons
hévé par les habitans de la province d’

Esmeraldas eunord-ouest
de Quito, et caoutchouc par les Mamas .

Judging from the material in the herbaria of Kew and the

British Museum there are two species of the genus Castilloa ,

namely C . elas tica ,
r anging from Mexico to Ecuador, and the

tunu, at presentundescribed .

Brunfelsia calycine.
— Brunfelsias are h ighly ornamental and

floriferous shrubs well adapted for the warm greenhouse . The

species have been unduly multiplied by horticulturists. These
must be united and the question arises which name should be
adopted for the aggregate . B . pauciflora , Benth, is, in a sense,

the oldest name
,
as itwas previously used (1827)under Fra rwiscea ;

but it is of the same date under B runfelsia as B . c alycina . That
being so, and the latter name being much more familar, and lessinappropriate, it should be adopted . The genus B runfelsia is

greatly in need of a critical revision
,
which would doubtless

result in a considerable reduction of the number of species.

B runfelsia ca lycina , Benth . (DC . Prodr . x. p . Franciscea

calycina, Hook. (B ot. Mag. t. 4583) should include B . pauciflora,
Benth. (DC . Prodr . x. p. and B . eximia , Bosse (Handb.

B lumeny . i . p. Franciscea exim ia
,
Scheidw . (B ot. Mag.

t. To these should probably be added F ra nciscea

lindeniana , Planch . (Belg. Hort. xv. p. 226 cum ic . colon), and
F . macrantha , Lem . (Il l. Hort. i . t. Schmidt (Ma rt. Fl.

B ras . viii . i . p. reduces B . exim i a
,
Bosse, to B . macrophylla,

Benth ., of wh ich Kew possesses no authenticated specimen,

Bentham having merely removed it from Franciscea w ithout
seeing it.

Paraguay tea.- Notes on the botany of the plants yielding
Paraguay tea or Matewere published in the Kew Bulletin (1892,pp. 132 In the following year it was noted (K. B . 1893,
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at the end of five days had evidently feared the inflammation
might subside and therefore raised the dressing and renewed the
baneful application, part of w hich I found on the face of the

dressing lying against the eye.

I have been entirely unsuccessful in obtaining here any in

formation on the matter, nor have I been able to obtain further
quantities of the leaf. The patient either began to fear the

consequences of the affair or his stock of the drug became

exhausted as he in no way interfered w ith the next collodion
dressing which was applied, the eye being quite cured, and the

dressing intact after a period of five days .

A Chinese prescription—Mr. J . Burtt Davy, formerly a member
of the Kew staff, and now attached to the U nivers ity of California,
Berkeley, has presented to the Kew Museum the ingredients
of a Chinese prescription purchased by him at China Town, San
Francisco. As is well known , the Chinese use a very large and

varied assortment of products in the preparation of theirmedicines,
and Mr. Davy says that, in the drug stores of China Town , one

can usually obtain a panacea for all ills, varying in the number ofingredients accord ing to the price paid (25 , 35 , or 50 cents). Such
a prescription usual ly contains a few slices of the root of

Glycyrrhiz a ,
dried flower-heads of a composite plant, dried cock

roaches, dried cockchafers, and the skin,
head and tail of a liz ard

stretched on thin sticks ; an extra five cents w ill procure a dried
Sea horse and yet another five cents a dried fish of peculiarly

narrow shape, and about four inches in length. Al l these are

boiled together, and the decoction drunk as a remedy for heart
burn, toothache, cough, dimness of sight, and almost any other
ailment. It is difficult to identify mostof the vegetable ingredients
in consequence of their being cut or broken up into small frag
ments, but the follow ing occur amongst those brought to Kew .

Fruit heads of an Er iocaulon, apparently E . cantoniense. This
plant has a reputation in China for various diseases, such as

ophthalmia, especially in children, as a styptic in nose bleeding,
and in affections of the kidney. Another ingredient, capable
of identification, consists of the spiny hooks from the stems
of the Gambier plant (Uncaria Gambier, which
have astringent properties, and are mostly used in infantile
complaints. Some very thin transverse sections of the stem
of Akebia quinata , a climbing berberidaceous plant, also occur
in small quantities , as well as the bark of Eucommia ulmoides

,

known as the Tu Chung.

” Tonic and invigorating properties
are ascribed to it

,
and it is said to be valued at as much

as 43 . to 83 . per pound. Though the bark is very thin, it

is abundantly charged w ith elastic gum,
which can be drawn

out in si lvery threads when it is broken apart. Among other
ingredients which have not been identified are crushed flower
heads of a composite plant, and sl ices of a slender, tw ig-like
stem, probably a willow .
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DCXI.— DIAGNOSES AFRICANE , XI.’

600. Trimeria trepica, Bur/till [Bixineae] T. a lnifoliae, Planch . ,

similis
,
foliis ovatis acuminatis differt.

Arbor vel frutex inermis. Rami jun iores pubescentes. Folia

utrinque, praxsertim subtus in ven ie, pilis albidis vestita ; petiolus
5 poll . longus ; lamina ovata vel obovata, basi subcordata, apice
acuta, brevitor acuminata, margine minute dentata, 2 poll . longa,
15 poll . lata ; stipulae transverse elliptica ,

majores lin . longus,
6 lin . latte, apice minute mucronatee, utrinque pubescentes. Sp ica
flores masculinos gerentes nunc simplices, floribus in glomerulos
aggregatis, nunc e glomerulis basalibus breviter ramosa . Flores

masculini tetrameri, sessiles vel brevissime pedunculati. Sepa la

m inuta
,
lanceolata, g lin . longa, extus pi lis dense obtecta .

Peta la sepalis consimi lis , paulo majora, flore expanso margine involuta. Stamina 12, inter glandulas subglobosas apice indistincte
3 —4-dentatae 3-na inserta. Ova r ium imperfectum tenue, in stylumleviter curvatum staminibus subsequilongum productum. Flores

feminei ignoti .
GERMAN EAST AFRICA. Amboni, Holst, 2582 .

The extension of this genus from South Africa into the tropics
is of interest.

601. Oldenlandia aeutidontata, C. H . Wright [Rubiaceae-Hedyo
tideae] ; ad 0 . grand ifloram,

Hiem , accedit, sed cymis subcapitatis
et calycis lobis longe subulatis di ffert.

Caulis erectus, pedalis, scaber, subtus lignosus. Folia anguste
laneeolata, acuta, 1—15 poll . longa, 1—2 lin. lata, scabra ; stipulae
fimbriataa, 4—5 -dentatae. Cymw congestae, seepe subcapitatee. Ca li .r

pi losus, dentibus subulatis cil iatis tubo triple longioribus. Caro l a
extus pilosa, 5 lin . longa, caerulea P, lobis ovatis acutis reticulatim
nervatis. Stamina inclusa, antheris oblongis. Ovarium globosum .

Fructus 2 lin. diam .

BRITISH CENTRAL AFRICA. Mount Zomba, alt. 4000—6000 ft.,
Whyte.

The a ltitudes given for Mr. Forsyth Major
’

s new Madagascar plants
h a s Bulletin, 1897, pp. 276, 281, and 300, should be yards instead of feet.

110—1375 Wt 90 D a S 29
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602. Vernonia (Decaneurum) amblyolepis, Baker Compositm
Vernonia c

eze] ; ad V. glabram, Vatke, accedit, sed di ert ramulis

pubescentibus, involucri bracteis pilosis.

Herba perennis, erecta, ramosa. Caulis lignosus, breviter

pilosus . Folia sessilis , oblongo-lanceolata, 3—4 poll . longa, acute,
obscure crenata

,
facie viridis scabra, dorso dense brevitor pilosa,

venis elevatis. Cap itula parva, ad apices ramorum dense
corymbosa, brevissime pedunculata. Involucrum campanulatum,

4—45 lin. longum, bracteis rigidis obtusis pluriserialibus leviter
pilosis, interioribus linearibus, exterioribus ovatis . Achcenia

cylindrica, dense pilosa. Pappus setosus, albidus, 3 lin . longus,
es tis exterioribus brevibus.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000—7000 ft.,
Whyte, 204 ; and between Mpata and the commencement of the

Nyasa-Tanganyika plateau, alt. 2000—3000 ft., Whyte.

603 . Vernonia asterifolia
,
B aker

, [Compositm-Vernoniaceae] ; ad
V. monocepha lam,

Harv.
, capensem magis accedit, sed differt

involucri bracteis lanceolatis haud acuminatis.

Herba perennis, erecta. Caules graciles, monocephal i, sub

pedales, simplices vel parce ramosi. Folia sessilia, lanceolata,
ascendentia, 1

—15 poll . longa, integra vel raro parce dentata,
utrinque viridia, tenuiter pubescentia. Cap itula magna, sol itaria,longe pedunculata. Involucrum campanulatum, 4 lin . longum,

bracteis pauciserialibus appressis‘
lanceolatis acutis pubescentibus ,

exterioribus sensim brevioribus. Acha’nia immatura leviter
pilosa, Pappus stram ineus, fragilis, setosus, 2 lin . longus.

BRITISH CENTRAL AFRICA. Zomba, alt. 25 00-3500 ft Whyte.

604. Vernonia (Lepidella) Buchanani, Baker [Composites-Vem o

niacem] ; ad V. B a inesii
,
Oliv., arcte accedit, sed differt foliis

subulatis tenuissim is.

Herba perennis. Caules graciles, ramosi, subpedales, ad apicem

foliati , sursum obscure pubescentes. Folia sessilis , subulata,
6 lin . longa, appresse pubescentia, gracilia, marginibus revolutis.

Cap itula magna, ad apices ramorum solitaria. Involucrum cam

panulatum , 6 lin . longum , bracteis appressis pluriserialibus leviter
pubescentibus, exterioribus ovatis, interioribus rubellis chartaceis

linearibus. Corolla rubella, lobis linearibus. Achcenia immatura
albo-setosa , Pappus albus ; series interior setosa, 3 lin . longa,
series exterior parvis paleis effects .

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000- 7000 ft.,
Whyte, 160 ; and betw een Mpata and the commencement of the

Nyasa-Tanganyika plateau, alt . 2000—3000 ft., Whyte Shire
Highlands, Buchanan, 139 of 1878 collection .

605 . Vernonia (Lepidella) chloropappa, B aker [Composites-Ver
noniaceae] ; ad V. poskeanam,

Vatke et Hildeb.,
accedit, sed

differt pappo viridi, involucri bracteis inappendiculatis .

Herba perennis, erecta. Caules graciles, ramosi, sursum pu

bescentes. Folia pauca, remote, sess ilis , linearia, 6—12 lin . longa,
integra, marginibus revolutis, facie viridis glabra, dorso tenuiter
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609. Vernonia (Tephrodes) malosana, Baker [Compositn
Vernoniacese] ai l V. cine/Tam, Less., accedit, sed differt invo lucri
bracteis paucis zrq ii ilongis, achaaniis distincte eos latis .

Herba perennis . C
'
aules erecti, ramosi

, pilos i . Folia sub

sessilia, ovata
,
1—2 poll . longa, acuta, serrate, utrinque viridis ,

fac ie tenuiter, dorso magis pilosa. Cap itula parva, pauciflora,
dense corymbosa. pedunculis brevibus pilosis. Involucr um
campanulatum , 2 lin . longum , bracteis appressis tequilongis
oblongo-lanceolatis foliaceis viridibus dense pilosis . Acha 'nia

cylindrica, angulata, glabra, 1 lin . longa, 8—10-costata. Pappus

copiosus, setosus, stramineus, I lin. longus.

BRITISH CENTRAL AFRICA. Mounts Malosa and Zomba,
alt. 4000—6000 ft., Whyte.

6 10. Vernonia (Decaneurum) myriotricha, B aker [Composite
Vernoniaceee] ad V. Hochstetter i, Sch . Bip.,

accedit, sed differt
involucro dense piloso.

S
’ufir uter ramosissimus, erectus. Ramuli lignosi, dense pilosi.

Folia sessilia, oblonga, obtusa vel acuta, basi cordata, minute
serrate, superiora poll . longa, facie viridis dense pi losa,
dorso dense pers istenter molliter albido-incana. Capitula multi
flora, ad apices ramorum dense corymbosa. Involucrum cam

panulatum ,
dense pi losum, 2 lin . longum , bracteis pauciserialibus

appressis rigidulis lanceolatis. Achaenia glabra, multicostate.

Pappus albidus, setosus, 2 lin . longus.

BRITISH CENTRAL AFRICA. Masuku plateau, alt. 6500

7000 ft., Whyte, 293 .

611. Vernonia polysphtsra, B aker [Composites-Vernoniaceae]
a speciebus reliquis differt capitulis in glomerulos axi llares
sessiles congestis.

F r uterc erectus. Ramuli virgati, graciles, lignosi, glabri .
Folia sessilia, rigide coriacea, parce serrate, utrinque viridis ,
glabra, inferiora oblonga 3 poll. longa, superiora multo m inora
lanceolata. Cap itula parva, in glomerulos globosos axillares
congestos sessiles aggregata. Involucrum campanulatum, 3 lin .

longum, bracteis rigidis appressis acutis, exterioribus parvis
acutis, intimis lanceolatis. Achcen ia cylindrica, dense pilosa.

Pappus copiosus ; series interior setosa, straminea, 3 lin. longa,
series exterior parvis paleis effects .

BRITISH CENTRALAFRICA. Near FortHi ll, Nyasa-Tangany ika
plateau, alt. 3500—4000 ft., Whyte.

612. Ageratum polyphyllum,
B aker [Coxnpositte-Eupatoriaceae]

ab A . conyz oide,Linn .
, longe recedit habituperenni, foliis sessilibus

angustis integris .

Herbu perennis. Caules simplices, erecti, pubescentes, crebre
foliati. Folia opposite, sessilis , ascendentia, lanceolata, 6—12 lin.

longa, marginibus revolutis integris, facie viridis glabra, dorso
griseo

-incana. Capitula multiflora
,
homogama, discoidea

,
in

corymbos densos aggregata. Involucrum campanulatum, 2 lin.
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diam., bracteis pauciserialibus appressis lanceolatis dense pubes
centibus, exterioribus sensim brevioribus . Coroll a saturate
rubra, tubo pubescente 1 lin. longe, lobis lanceolatis recurvatis .

Achcenia cylindrica, glabra. Pappi pa lece paucee, obtusas, corollae
tubo triplo breviores.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000- 7000 ft
Whyte, 25 2.

613. Nidorella maloeana
,
Baker [Composites-Asteroideae] ad

N. microcepha lam, Steetz , accedit.

Herba perennis. Caules stricti, erecti, pilosi , pedales, ad apicem
foliati . Folia alterna

, sessilis , ascendentia, lanceolata vel oblongolanceolata, integra, obscure viridis , facie glabra, dorso ad costam

pilosa, central ia 1 poll . longa, superiora et inferiora minora.

Capitula subdiscoidea, in corymbos terminales aggregata. Invola

cr um campanulatum, 1g lin. longum ,
bracteis pauciserialibus

e quilongis oblanceolatis obscure brunneis leviter pubescentibus .

Corolla lutea, pappo mquilonga, saepissime cylindrica, lobis parvis
ovatis. Achwnia subcylindrica, angulata, pilosa, 1 lin. longa.

Pappus copiosus, setosus, albidus, l l lin . longus.

BRITISH CENTRAL AFRICA. Mount Malosa, alt. 4000- 6000 ft

614. Helichrysum luteo-rubellum, Baker (Compositee Inuloi
d ose] ad H . K irkii, Oliv. et Hieru,magis accedit.
Herba perenn is, erecta, ramosa. Rami ascendentes, albo-incani.

ad apicem crebre foliati . Folia sessilia, ascendentis , linearis ,
6—9 lin . longa, facie viridia obscure albo-pubescentia, dorso dense
persistenter albo-incana. Capitula ad apices ramulorum solitaria
vel pauca corymbosa. Involucrum campanulatum, 6 lin . longum ,

bracteis 3—4-serialibus scariosis appressis glabris, interioribus lan
ceo latis citrinis, exterioribus parvis ovatis rubellis . Flores omnes

hermaphroditi . Corolla angusta, cylindrica, 2 lin . longa. Acluenia
m inute, glabra. Pappus sulphureus, setosus, 2 lin. longus.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000- 7000 ft

615 . Heliohrysum monocephalum. Baker [Compositae Inuloideas] ad H . Newii, Oliv. et Hiem , magis accedit.
Herba perennis . Caules graciles, erecti, simplices, subpedales,

albo-incani, ad apicem crebre foliati. Folia sessilis , linearia,
ascendentia, 9

—12 lin. longa, facie parce, dorso dense albo-incana.

Capitula magna, solitaria, terminal ia, floribus omnibus herma

phroditis. Involucrum campanulatum, 9
—10 lin . longum et latum,

bracteis 3—4o serialibus appressis albidis scarios is, interioribus
lineari-oblongis glabris, exterioribus parvis ovatis albo-incanis.

Corolla cylindrica, lutea, pappo mquilonga. Achienia glabra,
compressa, facie unicostate. Pamms mollis, albus, 2 lin . longus.

BRITISH CENTRAL AFR ICA. South Nyika mountains,alt. 4000
7000 ft., and between Kondowe and Karonga, Whyte .



150

616. Helichrysum nanum, B aker [Compositae-Inuloideae] ; ad

H . gerberazfolium,
Sch . Bip., acced it, sed differt caule brev1,

foliis utrinque albo-incanis, involucri bracteis aureis acutis.

Herba perennis. Caules infra paniculam simplices, 3—5 poll .
longi , dense albo-incani. Folia radicalia erecta, longe petiolata,
oblongo-lanceolata, 15—2 poll. longa, acuta, ad basin angus
tata, utrinque dense persistenterque albo-incana ; folia cauline
pauca, sessilis , parva, linearis . Capitula parva, multiflora, in
paniculam densam globosam terminalem aggregata, pedunculis

brevissim is. Involucr um campanulatum, 2—2§ lin. longum , basi
albo-lanosum, supra basin glabrum, bracteis appressis submqui

longis oblongis scutis aureis. Acha’nia minuta, glabra. Pappus

albidus, flexuosus, 15 lin. longus.

BRITISH CENTRAL AFRICA. Mount Malosa, near Zomba,
alt. 4000-6000 ft., Whyte.

617. Helichrysum nyasicum,
Baker [Composites-Inuloideae] ad

H . auricula tum, Less ., arete accedit.

Herba perennis, erecta. Caules teretes, s implices vel furcati,
albo-araneosi, ad apicem foliati . Folia breviter petiolata, ovata,
acuta, basi rotundate, 1- 15 poll. longa, subcoriacea, facie saturate
viridia leviter araneosa, dorso dense persistenter albido-incana.

Cap itula parva, permulta, in corymbum dansam term inalem
aggregata, pedicellis brevibus dense pubescentibus. Involucrum
campanulatum ,25—3 lin .diam.,bracteis 3—4—serialibus ovatisappressis

scariosis albidis, exterioribus sensim brevioribus, floribus omnibus
hermaphroditis . Achtenia glabra, compressa, oblonga. Pappus
cepiosus, setosus, albidus, 15 lin . longus.

BRITISH CENTRAL AFRICA. Shire highlands, Buchanan,
313, 341, 812 of 1891 collection Mount Zomba, alt. 4000—6000 ft.,

618. Helichrysum patulifolium,
B aker [Compositae-Inuloidem]

ad H . quartinianum,
A. Rich .

,
magis accedit.

Herba perennis. Caules erecti, albo-incani, ad apicem crebre
foliati. Folia dense, sessilia, patula, linearis , rigidula, 6- 9 lin.

longa, facie viridia leviter araneose, dorso dense albo-incana,
marginibus revolutis ciliatis . Cap itula plura, corymbosa. Involu
crum campanulatum,2 lin . longum ,bracteis 3—4-serial ibus appressis
citrinis leviter pilosis, intim is lanceolatis, exterioribus ovatis

parvis. Achcenia minuta, glabra. I ’appus setosus, albus, 1 lin.

longus.

BRITISH CENTRAL AFRICA. South Nyikamountains, alt. 4000
6000 ft., Whyte.

619. Helichrysum rhodolepis, Baker [Compositm-Inuloideaa] ;
ad H. yerbercefolium,

Sch . Bip.,
accedit, sed differt involucri

bracteis exterioribus rubris
,
intimis albis.

Herba perennis, erecta. Caules infra infiorescentiam simplices,
2—3-pedales, albo-incani, laxe foliati. Folia radicalia longepetiolata, oblongo-lanceolata, 4—6 poll . longa, medio 15—2 poll.lata, acuta, ad basin attenuate

, facie viridia
,
dorso pers istenter
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623 . Athrixia difl
'

usa, B aker [Compositae-Inuloideae] ; ad A.

debilem, DC ., magis accedit.
Herba perennis, ramossisima. Caulis primarius erectus , semi

pedalis. ramis patul is strictis gracilibus albo-pubescentibus et

nigro-setosis. Folia sparsa, subteretia, 9—12 lin . longa, marginibus
revolutis, facie viridia setis brevibus albis conspersa, dorso albo
incana. Capitula homogama, discoidea. ad apices ramulorum
solitaria. Involucr um campanulatum, 3—4 lin . diam ., bracteis

rigidulis pauciserialibus lanceolatis albo-incanis, exterioribus levi
ter squarrosis. Achtenia angulata, 1 lin . longa, villosa, ad bas in
attenuata. Pappas achmnio aequilongus, multiserialis, paleaceus

paleaaapice fimbriataa.
BRITISH CENTRAL AFRICA. Fort Hill, Nyasa-Tanganyikaplateau, alt. 3500—4000 ft., Whyte.

624. Pulicaria tanganyikensis, Baker [Compositte-Inuloideaa]
ad P . va lgarem, Gaertn., magis accedit.
Herba perennis, erecta. Caa les ramosissim i, pubescentes,

graciles, semipedales, ramulis ascendentibus. Folz
'

a linearia,
integra vel subintegra, utrinque pubescentia, inferiora poll .
longa, superiora m inora. Cap itula heterogama, ligulata, ad apices
ramulorum solitaria vel pauca corymbosa, pedunculis dense
glanduloso-pubescentibus . Involaeram cammnulatum, 2 lin.

longum , bracteis biserialibus lanceolatis rigidulis pubescentibus,
exterioribus parvis. Liga lce parvaa, lutea . Achamia minuta,
compressa, glabra . Pappus setosus, albus, fragi lis, 2 lin. longus.

BRITISH CENTRAL AFRICA. Near FortHill,Nyasa-Tanganyikaplateau, alt. 3000 -4000 ft., Whyte .

625 . Aspilla monocephala, B aker [Compositze -Helianthoidew]
ad A. Kotschyz

’

, Benth . et Hook . fil., accedit, sed differt ligulis
aurantiacis, achaeniis glabris .

Herba perennis, erecta . ( Mules 6—7 poll . longi, graciles, pilosi,
remote fol lati, saepissime simplices, monocephali . Folia sessiha
opposita, paucijuga vel superiora alterna, lanceolata vel oblongolanceolata, acuta, ascendentia, basi angustata, utrinque viridia,

pilosa. Cap itula heterogama, multifiora, radiata, longe podun
culata, saapissime solitaria. Involucram campanulatum , 5—6 lin.

longum, bracteis pauciserialibus aequilongis oblongo-lanceolatis
foliaceis dense pilosis. Lign lte 3 lin . longaa. Recep la md i pa lece
rigidee, lanceolatae, 4 lin. longae. Achwm

'

a cylindrica, glabra.

Pappus minutus, paleaceus.

BRITISH CENTRAL AFRICA. Zomba, Whyte and McClounie.

626. As ilia zombensis, B aker [Compositae-Helianthoidem] ad

A. la lifo iam,
Oliv . et Hiem , accedit, sed recedit involucro

floribus discoideis breviore.

Herba perennis.
.
Caules

,

erecti , graciles , simplices, appresso
pilosi, ad apicem laxe foliati. Folia opposita,decussata, brevissimepetiolata, ovata , acuta, 1—15 pol l . longa, basi late rotundata, facie
viridia scabra,dorso leviter pilosa. ( Vap l

'

tula multiflora,heterogama,
radiata, solitaria, term inalia. Im '

olucram campanulatum, 2 lin.
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longum,bracteis pauciserialibus appressis lanceolatis pubescentibus .

LI
'

r/a lm luteae, augustas, 2 lin . longae. Receptaca h
'

pa lem lanceolata
u
.

rigidulae, 2 lin. longas . .
«lehcenia cylindrica, glabra, apice pubes

centia. Pappus obsoletus .

BRITISH CENTRAL AFRICA. Mount Zomba, alt. 4000—6000 ft

627. Guizotia nyikensis, Baker [Compositae-Helianthoidem] ad

0 . abysm
'

m
’

cam,Cass.,accedit, sed recedit involucri bracteis omnibus
magnie foliaceis.

Herba perennis, erecta . Caulis gracilis,glaber, sulcatus, ramosus,
remote foliatus Folia opposite, sessilia, oblongo-spathulata, acuta .

basi cordata, m inute serrata, utrinque viridia, tenuiter pi losa,

inferiora 3—4 poll . longa . Cap itula multiflora, heterogama .

ligulata, ad apices ramorum solitaria vel pauca conferta . Involucr 'i

bractew pauca , ovata , ia uales, foliaceee. Liga lm luteae, 5 lin .

longaa, apice conspicue dentatae. Achfem
'

a cylindrica, glabra.

Papp
-

as abortivus.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000 -7000 ft.,
Whyte, 198 ; Masukuplateau, alt. 6500—7000 ft Whyte.

628. Coreopsis aspilioides, Baker [Compositae-Helianthoideaa] ;
ad 0 . linearzfolz

’

am, Oliv. et Hiem , accedit, sed recedit foliis

lanceolatis scabris.

Herba perennis, erecta. Oaa les 1—2-pedales, ramosi , ‘

h ispidi,
remote follati . Folia opposita, sessilia, lanceolata, 3—4 poll. longa.
ascendentia, integra vel parce dentata, utrinque viridia, scabra.

Capitula mnltiflora, heterogama, radiata. ad apices ramorum
sol itaria vel pauca corymbosa. Involucram campanulatum ,

4 lin. longum, bracteis asquilongis lanceolatis foliaceis hiSpidis.

Liga la
’ aurantiacse, 6 lin. longae, apice profunde fissaa. Receptacuti

pa lece lanceolatae, rigidee, 3—4 lin . longae. Achwm
'

a q labra. Papp i

pa lea
’ 2, parvae, lanceolata .

BRITISH CENTRAL AFRICA. Zomba, alt. 2500—3500 ft., Whyte.

629. Jam es Johnstoni, Baker [Compositae-Helenioidete ] ; ad

J . Olivera
’

,
Vatke, ct J . Compositaram,

Benth . et Hook. fil., magis
accedit .

Herba perennis , erecta, glabra. Caa l'is bipedalis, teres, gracilis,
multisulcatus . Folia opposita, sessilia, oblongo-lanceolata, acuta,
rigidula, basi cordata, inferiora 3 poll . longa, superiora sensim
minora, venis facie inferiore elevatis. Capitula pauca, magna,laxe corymbosa, pedunculis elongatis nudis vel foliis parvis
l—2-jugis praeditis. Im '

olacrum campanulatum, 5—6 lin . longum ,

bracteis paucis biserialibus ovatisacutis appressisviridibus rigidulis.

Corolla cylindrica, aurantiaca, 6 lin. longa, lobis lanceolatis .

Aehcem
’

a cylindrica, dense pilosa, 2 lin. longa. Pappas albidus,
setosus, 4 lin . longus, setis subplumosis apice uncinatis .

BRITISH C ENTRAL AFRICA. Nyika plateau, alt. 6000-7 000 ft .

,

Whyte. 228; .Masukuplateau, alt. 65 00—7000 ft., and between Mpata
and the Nyaw -Tanganyika plateau, alt. 2000—3000 ft., Whyte.
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630. Emilia. basifolia, B aker [Compositm-Senecionideaa] ; ad E .

ewspitosam,
Oliv., magis accedit.

Herba annua, pubescens. Caa les caespitosi, erecti,monocephali,
6—91in. longi,prope basin tantum foliati. Folia sessilia,ascendenti a,
oblonga vel oblanceolato-oblonga, obtusa, crenulata, ad basin atten

uata, utrinque viridia, pubescentia,majcm A} poll. longa. Capita la

solitaria, homogama, pedunculis nudis erectis semipedalibus .

Involucrum campanulatum, uniseriale, bracte is 8—10 lanceolatis

glabris asquilongis. Corolla cylindrica, lutea, 2 lin . longa. Achcem
’

a

minuta, glabra. Pappus setosus, albus , mollis
, 2 lin. longus.

BRITISH CENTRAL AFRICA. Mount Zomba, alt. 4000—6000 ft.,

631. Senecio exsertifiorus, B ak er [Composites-Senecionideae]
ad S . nyikensom, Baker, (vide infra) arete accedit.
Safl

‘

rutea: sarmentosus, subcam osus
, glaber. Ramuli infra

sublignosi. Folia distincte petiolata, ovata, acuta,utrinque viridia,
glabra, basi subcordata vel rotundata, inferiora 1; poll . longa.

Cap itula discoidea, ad apices ramulorum laxe corymbosa, pedun
cul is divaricatis seepe capitulis longioribus. Involucrum campan
ulatum, bracteis interioribus circiter 8 lanceolatis obtusis vel

subacutis, exterioribus paucis parvis . Flores ad capitulum circiter
20, involucro duplo longiores. t eem

'

a cylindrica, parva, glabra.

Pappas albus, mollis, 3 lin . longus.

BRITISH CENTRAL AFRICA. Mount Zomba
, alt. 4000

—6000 ft.,
Whyte.

632. Senecio nyikensis, B aker [Composita Senecionideae] ; ad
S.petitiamtm, A. Rich ., magis accedit.
Sufirutea: sarmentosus. glaber. Caules graciles, lignosi, teretes.

Fella distincte petiolata, integra, utrinque viridia, majora
deltoidea, 2 pol l . longa, basi truncata, superiora angustiora bas i
cuneata. Capitula discoidea, oblonga, ad apices ramulorum dense
corymbosa. Involucrum campanulatum, 3 lin. longum, bracteis

primariis circiter 8 lanceolatis glabris, basalibus paucis parvis.

Flores cylindrici, circiter 20 ad capi tulum . Achcem
'

a minuta,
cylindr ica, glabra. Pappus albus, 3 lin. longus .

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000—7000 ft.,
Whyte, 238.

633 . Senecio perg
'

amentaceus
,
Baker [Composita -Senecionideaa]

ad S . bap leuroiden, DC ., magis accedit.
Herba perennis, erecta,glabra. Caa les graciles, stricti, profunde

sulcati. Folia sessilia, erecta, chartacea, utrinque viridia, glabra,inferiora ovato-lanceolata 5—6 pol l . longa basi cordata, superiora
sensimm inora. Cajn

'

tula heterogama,multiflora, ligulata,inpanicu
lam laxam terminalem diSposita, pedunculis elongatis gracillimis
erectis . Involucrum campanulatum, 2 lin . longum, bracteis int

eri
oribus 7—8 glabris obtusis, exterioribus obsoletis vel 1—2 linearibus
minutis.

-Ligulce luteae, 3 lin. longaa. t aem
'

a cylindrica, glabra,
1 lin. longa. Pappus setosus, moll is, albus, 2 lin. longus.
BRITISH CENTRAL AFRICA. Plains of Zomba, alt. 25 00-3000 ft.

,
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Involucrum campanulatum,
9 lin. longum, bracteis appressis

lanceolatis rigidis pungentibus, spin is stramineis ia nalibus
marginatis . Liga la

' lineares, lutea , 9 lin. longae. Ackamia
immatura cylindrica, glabra. Pappus parvus, paleaceus.

TROPICAL AFRICA. German East Africa : very common on

hills north of Lake Nyasa and north of the Liv ingstone hi lls,
Rev. W. P . Johnson . British Central Africa between Kondowe
and Karonga, Whyte, 35 7.

638. Berkheyap
olyacantha, B aker [Composites-Arctotideae] ad

B . spekeanam, 0 iv., magis accedit.

a perennis. Ca a les robusti, erecti, albo-lanosi, ad apicem
foliati, foliis decurrentibus epinosis irregulariter alati . Folia

alterna, sessilia, lanceolata, 2—3 poll. longa, pinnatifida,marginibus
copiose spinosis, facie setoso-spinosa, dorso albo-lanata . Capitula

pauca,magna,heterogama,corymbosa. Involucrmn campanulatum,

1 poll . diam .
, bracteis multiserialibus appressis lanceolatis foliaceis ,

spinis copiosis stramineis pungentibus marginatis et terminatis .

Liya lce multae, luteae, 9 lin. longaa. t wm
’

a immatura cylindrica,
glabra. Papp as paleaceus, 3 lin . longus, paleis paucis integris
lanceolatis .

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000—7000 ft.,
Whyte, 150.

639. Carbon Lasiopus, B aker [Composite -Mutisiaceae
G. piloselloiden, Cass .,

magis accedit.
Herba perennis, collo radicis dense albo-lanosa. Folio pauca.

omnia radicalia, longe petiolata, oblonga, integra, 2—3 poll . longa.
facie viridia glabra,dorso purpureo tincta pubescentia. Ped-

nuc ulas
monocephalus, 6—10 poll . longus, gracilis, erectus, inferne parce.

superne dense pubescens. Involucr um campanulatum, 6 lin .

longum , bracteis pauciserialibus linearibus appressis dorso albo
pilosis . Ligulw multae, lanceolatze ,rubro-luteae, 6 lin . longe , dorso

glabras . F lor am disei corollae cylindricas, 3 lin. longas. Achcem
'

a

immatura cylindrica, glabra, 15 lin. longae. Pappus setosus,
copiosus, albidus, 3 lin. longus .

BRITISH CENTRAL AFRICA. Masukuplateau, alt. 6500—7000 ft
k te.

640. Lobelia (Hemipogon) Buchanani, B aker [Campanulaceae
Lobelieaa] ad L. trulltfoliam, Hemsl ., magis accedit.

Herba pusilla, annua, glabra. Caules decumbentes, ramosi,
graciles, subpedales, apice as cendentes. Folia distincte petiolata,
ovata, obtusa, 3—6 lin . longa, distincte crenata, membranacea,
utrinque viridia. F lores pauci, ad apices ramorum laxe racemosi,
pedicellis ascendentibus filiformibus 1

—2 pol l . longis. Ca lycis lobilanceolati, 1 lin . longi . Corolla caerulea, tubo calyce duplo longiore,
lobis obovatis 1 lin. longis. Stamina corollae tubo e quilonga .

Capeula obconica, 15 lin. diam .

BRITISH CENTRAL AFRICA. Plateau of Mount Zomba, alt.

5000-6000 ft Whyte ; Nyamland , B uckanan, 312 of 1891

collection.
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641 . Lobelia (Hemi og
'
on) intertexta, Baker [Campanulaceae

Lobelieee] ad L. Ira llfollam, Hemsl ., etiam accedit.

Herba annua. ( Mules gI
-
acillimi, erecti, subpedales, dense

caeSpitosi, hand alati , pil is sparsis patulis preediti . Folia mem
branacea,parce pilosa,utrinqueviridia, interiora brevitororbicularia
3 lin. longa profunde inciso-crenata, suprema sessilia linearia.

Flores pauci , ad apices ramorum laxe racemosi, pedicellis 6—12 lin.

longis basi foliis reductis stipatis . Ca lyols lobi subulati, 1 lin .

longi . Corolla caerulea, fauce albo-caeruleo maculata, tubo lin .

longo, lobis obovatis tubo duplo brevioribus. Stamina e tubo
hand exserta. Capsula obconica, l l, lin. diam.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000—7000 ft.,

642. Lobelia (Hemipogon) nyikonsis, B aker [Campanulaceae
Lobelieae] ad L. aea tz

’

dentem, Hook. fil., magis accedit.
Herba perennis, glabra, e bas i ramosissima. Caules subpedales,

graciles, erecti vel diffus i , ad apicem laxe foliati. Folla alterna,distincte petiolata, subrotunda vel late ovata, 2
—3 1in . longa et lata,

profunde crenata, membranacea, utrinque viridia. Flores pauci,
ad apices ramulorum laxe racemosi, pedicellis erecto-pate ntibus
12- 18 lin. longis basi foliis reductis stipatis . Ca lyx 1§—2 lin .

longus, ad ovarium obconicum fissus, lobis linearibus . Corolla

saturate cmrulea, tubo cylindrico calyce duplo longiore, lobis labiiinferioris 3 obovatis 1 lin. longis. Antlcerce corollae tubo protrusse.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000—7000 ft.,

643 . Lobelia (Rhynchopetalum) squam'

osa,Baker [Campanulaceae
Lobeliete ] ad L. glbbero am,

Hemsl ., magis accedit.
Herba robusta, erecta. Can lz

'

s validus, pubescens, saltem
10-pedalis, ad apicem dense foliatus. Folia densa, ascendentia,
sessilia, lanceolata, suprema poll . longa, medio 6-8 lin. lata,
crenulata, utrinque obscure viridia pubescentia, venis faciei
inferioris haud elevatis . Racemus densissimus, cylindricus,
bracteis lineari-subulatis squarrosis 12—18 lin. longis . Ca lycz

'

s lobi
lanceolati, dorso pubescentes. Corolla expansa ignota. Stamz

'

nnm
duorum anth em barbatae.

BRITISH CENTRAL AFRICA. Masukuplateau, alt. 6500—7000 ft
H’hyw, 306.

644 . Cyphia nyasica, Baker [Campanulaceae Cyphieae] ; ad

C . tortilem, N. E. Br.,
magis acced it.

Herba glabra, gracilis. Can les volubiles . Folia alterna, remota,
breviter petiolata, ovate-lanceolata, acuminata, 1—2 poll . longa,
membranacea,serrata,utrinqueviridia,glabra. Flores 1- 3,aggregati,
axillares, brevitor pedicellati . Ca lycle lobi lanceolati, reflexi

,

lg lin. longi . Peta la lanceolata, 9 lin . longa, bas i intus pubes
centia. Capsula globosa, glabra, 3 lin. diam ., dimidio superioralibera. Sty lus brevis, indivisus, curvatos, stigmate capitato.

BRITISH CENTRAL AFRICA. Between Kondowe and Karonga,
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645 . Lightfootia capitata,B aker [Campanulaceae-Campanulea ]
ad L. glomeratam, Engl .,magis accedit.
Herba perennis, erecta, vixpedalis, euperne ramosissima. Rami

graci les, ascendentes, pilis subtilibus patulis vestiti . Folia sess ilia,
lanceolata, 9—12 lin . longa, utrinque pilosa, marginibus conspicuo
criSpato

-undulatis. Flores in capitulum terminale globosum
aggregati, bracteis rigidulis lanceolatis. Ca lyx hispidus, 2 lin.

longus, profunde fissus, lobis lanceolatis primum erectis demum

patulis. Corolla lilacina, calyce paulo longior. Capsula oblonga,
dimidio superiore libera.

"7
1

,

3

‘

RITIBH CENTRAL AFRICA. Nyika plateau, alt. 6000-7000 ft.,
yte.

646. Faroa axil laris
,
Baker [Gentianose] ; ad F . graveolentem,

Baker, magis accedit.

Herba annua, glabra. Caulis quadrangularis, erectus, semi
pedalis, ramosus. Folia opposita, patula, sessilia, membranacea,inferiora oblonga, trinervata, 15—18 lin. longa, superiora lanceolata.

Flores in glomerulos globosos sessiles axillares aggregati. Sepa la
oblanceolata, obtusa, 1 lin. longa. Per ianthium stramineum,

tubo oblongo 1 lin. longo, segmentis ovatis patulis tubo duplo
brevioribus. Stamina perianthii segmentis aaquilonga. Capsula
in tubo inclusa.

BRITISH CENTRAL AFRICA. Masukuplateau, alt. 6500-7000 ft.,
Whyte.

647. Canscora ramosissima,Baker [Gentianose] ; adC.deeuesa lam,

Schultes, accedit.
Herba nana, glabra, e basi ramosissima. Canlee acute tetragoni,

baud alati, ramis crebris ascendentibus. Folia sessilia, lanceolata,inferiora 6-8 1in . longa. F lores pauci, ad apices ramorum racemosi,
foliis valde reductis bracteati

, pedicellis brevissimis erecto-paten
tibus. Sepa la ovata, viridia, 2 lin . longa, dorso anguste alata.

Carollce tubus e calyce breviter exsertus
,
lobis parvis. Stamina

inclusa . Capsula oblonga, 2 lin . longa.

BRITISH CENTRAL AFRICA. Fort Hill, N asa-Tan
‘

kaplateau, alt. 35 00 4 000 ft., U ’

hyte,

Y m m

648. Swertia pleurogynoides, B aker [Gentianeae] ; habitu
omnino Plea rogynte rota tle

, Griseb., eur0peae, sed petalis suprabasin foveolis binis praeditis .

Herba annua, glabra. Caules erecti, graciles , subpedales,
superne ramos1 . Folia remota

, paucijuga, sessilia, anguste
linearia, patula, 12—15 lin. longa. Cymae multae

, pauciflora ,

term inales et axillares, in paniculam angustam laxam elongatam
dispositae, pedicellis brevibus erectis. Sepa la linearia, 3—4 lin.

longa . Peta la sublibera, lanceolata, alba, supra bas in foveolisbin is parvis viridibus praedita. Stamina petalis duplo breviora,
antheris parvis globosis. Capsula demum peta lis mquilonga.

l
R

t

I

e

TISH CENTRAL AFRICA. Between Kondowe and Karonga,
y
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primari is linearibus parvis foliaceis, pedicellis pubescentibus.
(Ya /yr pubescens, tube campanulato , lobis inzequalibus ovatis vel

oblongis demum 3 lin. longis . Corolla et stamina ignotae.

Ova rinm globosam.

BRITISH CENTRAL AFRICA. Mount Zomba, alt. 2500—3500 ft

65 3 . Clerodendron (l uclerodondron) syringafolium, Baker [Ver
benaceae] ad (7. glabrum, E. Meyer, magis accedit.
Frutex,

ramis lignosis angulatis obscure pubescentibus . Fella

opposita, longe petiolata (petiolorum basibus induratis persisten
tibus), ovata, cordata, cuspidata, 2- 3 poll . longa, integra, utrinque
viridia, leviter pubescentia, dorso crebre glandulis rubris punctata .

( jg/nae in paniculam densam terminalem congestae, pedicellis

brevibus leviter pubescentibus. Ca lyx glaber, 3 lin . longus, tubo
campanulato, dentibus lanceolatis acuminatis. Corolla tubus
cylindrions, 5—6 lin . longus ; limbus expansus 3 lin . diam ., lobis

orbicularibus. Stamina segmentis triplo longiora.

BRITISH CENTRAL AFRICA. Between Mpata and the Nyasa
Tanganyika plateau, alt. 2000—300 0ft., ll71y le.

654. Acrooephalua oligooephalus, B aker [Labiatae] ; ad A . ry lie

draeeum, Oliv., accedit.
Herba perennis. (

”
an/es erecti, ramos i, graciles , pedales vel

sesquipedales, obscure pilosi , parce foliati. Fella brevitor petiolata , lanceolata, 1- 15 poll . longa, crenata, ad basin attenuata.

utrinque viridia, pilosa. Cap itula parva, globosa. solitaria, foliia
2—3 reductis basi bracteata, bracteis floralibus orbiculari-cuneatis
15—2 lin . latis. Ca lyx 15 lin. longus, labiis obtusis . Coro lla:

tubus calyci aequilongus, labiis parvis. S tamina e labio inferior-e
vix exserta.

BRITISH CENTRAL AFRICA. Between Kondowe and Karonga,
Whyte Shire Highlands, Buchanan, 493 of 1891 co llection.

65 5 . Acrocephalus venosus, B aker [Labiatae] ; ad A . lilacinum,

Oliv.
,
accedit.

Herba perennis, erecta. Caules graciles, pilosi, remote foliati
,

bipedales. Folia sessilia, lanceolata, erecto-patentia, 2 —3 poll .longa, integra vel obscure crenata, utrinque viridia pilosa, dorso
crebre nigro-punctata, venis faciei inferioris elevatis. Cap itulaparva, dense corymbosa, globosa vel oblonga, bas i foliis ovatis

saepissime coloratis praedita, bracteis floralibus rotundato-cnneatis

pilosis 1§—2 lin. longis et latis. Ca lyx 2 lin. longus, labiis elongatiS
obtusis. Corollce tubus e calyce breviter exsertus, labiis parvis.

BRITISH CENTRAL AFRICA. Manganja hills, alt. 3000 ft.,Kirk
Shire highlands, Bw lmnan, 266 of 1891 collection North Nyasa
land, Wliyte.

65 6. E olanthus nyikensis, B aker [Labiatae] ad E . Nyaasm,
Gii rke , arcto accedit.

S afi
’

rutex basi lignosus, rama lia ascendentibus subtiliter pilosis.
Folia breviter petiolata, suborbicularia, 1- 14po ll . longa, profunde
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inciso-crenata, basi integra cuneata, utrinque viridia pubescentia .

Sp icaedense , 1—1l poll . lengaa, pedunculatae, in paniculam emplam
diSpositte ; bracteae late ovatee, 2—3 lin. long

'

aa
, acutae,membranaceae,persistentes, pubescentes, purpurea . Ca lyx brevissimus, mem

branaceus, labiis ovatis . Corolla 4 lin . longa , tube e calyce
longe exs erto, labio superiore concave, inferiore suborbiculari

profunde lobato. Stamina corollaaaequilonga .

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 6000- 7000 ft.,
-Whyte, 119.

65 7. E olanthns salicifolius, Baker [Labiatae] ad zE . ambaatum,

Oliv., magis accedit.
Herba perennis. Can /es breves, decumbentes, graciles, teretes,dense pubescentes. Folia sessilia, linearia, ascendentia, subcori

acea, integra, glabra, 1- 15 poll . longa. Sp ica; densae, 1
—3 poll .

longus, in paniculam brevem terminalem aggregata ; bractem
lineares, pilessa, calyci aequilongaa. Ca lyx 2 lin. longus, pubescens,
tube cylindrico supra basin induratam persistentem circumscisso,
labiis brevibus obtusis. Corolla: tubus calyci sequilongus, labio
superiore parvo oblongo-naviculari, labio inferiore parvo orbiculari
trilobato . Stamina in tube inclusa.

BRITISH CENTRAL AFRICA. Nyika plateau, 6000- 7000 ft.,
Ik ie, 107.

658. PycnoStachys leptophylla, Baker [Labiatae] ; ad P. a rtici

foliam, Hook ., magis accedit.
Herba erecta, ramosa. Caa les acute tetragoni, graciles, parce

ramosi, remote foliati. Fella paucijuga, petiolata, ovata, acuta,
crenata

,
membranacea, interiora 2 poll . longa, utrinque viridia,

glabra. Sp icre solitarite vel paucee, cylindrica , terminales,
2—3 po ll . longae, laterales brevieres. Ca lyx campanulatul , tube
brevi

,
dentibus rigidis setaceis 2 lin. longis . Corolla caerulea

,
6 lin.

longa, tube refiexo sursum infundibularl , labio superiore parvo,inferiore concave unguiculate 2 lin . longe . S im /i ina llaud
exserta.

BRITISH CENTRAL AFRICA. Between Kondowe and Karonga,
lV/cyte Shire highlands, Buch anan,

873 of 1891 collection.

65 9. Pycnostaohys remotlfolia, Baker [Labiatae] ; ad P . Schwein

furtlm , Briquet, magis accedit.
Herba perennis, erecta. Caulee graciles , glabri, ramosi, remote

foliati . Folia opposita,
'

paucijuga, subsessilia, lanceolata, acumi
nata, 3—4 poll . longa, remote serrata, ad basin attenuata, utrinque
viridia glabra. Sp ica? plures, densae, oblongis , 1- 15 po ll. longaa, in
paniculam laxam dispositae. Ca lycis tubus brevis, dentibus setaccia
rigidis 3 lin . longis. Corolla czerulea, tube elongate reflexo, labio
inferiore concave 4 lin. longe, labio superiore parvo . Stamina
hand exserta .

BRITISH CENTRAL AFRICA. Fort Hill, Nyasa-Tanganyika
plateau, alt. 3500

—4000 ft., FVhyte.
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660. Pycnostachys spherooephala, B aker [Labiatae] ; inter P.

urtieifeliam,
Hook .,

et P. reticulatam
,
Benth .,

medium tenens.

Herba perennis. Caulis erectus, ramosns, brevitor pubescens.
Folia subsessilia, oblongo-lanceolata, 3-4 poll. longa, acuta, basi
attenuate, crebre inciso-crenata, facie viridia scabra, dorso persis
tenter griseo

-incana. F lores ad apices ramorum in glomerules
globosos congesti, floribus interioribus deflexis. Ca lyx floriferus
tube brev is, dentibus rigidis lanceolatis 1-1; lin. longis. Corolla

caerulea, 8—9 lin. longa, tube reflexo dimidio superiore
bulari, labiis magnis, inferiore profunde trilobato. Stamina
inclusa.

BRITISH CENTRAL AFRICA. Nyika plateau, alt. 5000- 6000 ft .

Whyte, 139.

661. Scutellaria Livingstonei, Baker [Labiatse] ; ad S. pere

gr inam,
Linn., accedit.

Herb a perennis. Caa les cmSpitosi, erecti, pedales, densepubescentes. Folia paucijuga, brevitor petio lata, ovata, obtusa,
9- 12 l in . longa, subintegra, utrinque viridia parce pilosa. Flores

in racemum laxum term inalem dispositi, pedicellis brevibus

pubescentibus, bracteis parvis oblongis foliaceis. Ca lyx cam

panulatus, pubescens, 14 lin. longus, labi is brevibus valde obtusis .

Corolla atropurpurea, pubescens, 7-8 lin. longa, tube recto sub
cylindrico , labio superiore oblongo-naviculari tube duplo breviore,labio inferiore suborbiculari superiori aequilongo. Stamina ac

stylus corellee sequilongi.

BRITISH CENTRAL AFRICA. Manganja hills, Kirk Shire
highlands, Buchanan, 144 of 1891 collection ; Blantyre, L. Scott ;
Mount Malesa, alt. 4000 ft., Whyte w ithout locality, Livingstone .

First known to us from a fragment in Dr. Livingstone’s pocketbook, received after his death in 1874.

662. Achyrospermum cryptanthum, Baker [Labiatae] ; ad A.

afr icanam, Hook. fi1., accedit.

Frutex ramulis lignosis teretibus dense pubescentibus. Felia
opposita, brevissime petiolata, ovata, 3—4 poll . longa,acuta, crenata,basi rotundata vel cuneata

,
utrinque viridia, pilosa. Cyma’ sessiles,

umbellatae
, in paniculam densam cylindricam 5—6 poll . longam

aggregate ; bracteaa late ovataa, inferiores 5—6 1in . latte ; pedicelli
pubescentes, calyce brevieres. Ca lyx demum 4 lin. longus, tube
infundibulari

, dentibus ovatis submqualibus 1 lin. longis. Corolla

pubescens, 6 lin. longa, tube infundibulari, labio superiore parvo
oblongo-naviculari, inferiore orbiculari. Stamina sty lusque e

labio superiore breviter exserti .
BRITISH CENTRAL AFRICA. Masuku plateau, 6500- 7000 ft.,

663. Leucasmasukuensis, Baker [Labiatm] ; ad L. myr iantham,

Baker, magis accedit.
Herba perennis . Caules graciles, ramosi, erecti, pedales, densepubescentes. Folia brevissime petiolata, ovata, acuta, 5—6 lin.

longa,utrinque viridia, tenuiter pilosa dorso crebre nigro-punctata.
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667. Briospermumtulbaghieides, Baker [Liliaceae] 3 a speciebus
rel iquie recedit filamentis quadratis emarginatis.

Tuber globosnm, 2 poll . diam.,
cortice sordide brunnee . Folium

pest scapum productum, longe petiolatum, lineari o blongum,

5—6 poll . longum,
15 lin . latum , subcoriaceum, glabrum,

apice
delteideum . Pedanoa lus gracilis, subpedalis. Racemus oblongue,
subdensus, pedicellis erecto -

patentibus 3—4 lin. longis, bracteis
delteideis minutis. Perianthium viride, 2 lin . longum , segmentis
lineari-eblengis. Stamina perianthio triple breviere, filamentis
quadratis emarginatis rubris, antheris oblongis parvis.

SOU TH AFRICA. Cultivated at Kew from tubers sent by
Mr. Charles Hew lett, of U itenhage, in 1895 .

668. Ornithogalum subspicatum,
B aker [Liliaceaa] . Th is name

is substituted for that of Ornifhoga lum Ga lp ini, Baker (Flora
Capens is, vi . which had already been used for another
Species (lat.

DCXII.— FIJI INDIA RUBBER.

In the Kew Report for 1877, p. it is stated that a specimen
of native caoutchouc had been received from Sir Arthur Gordon
(new Lord Stanmore), Governor of Fij i . This is still in the

Kew Museum. It was favourably reported upon at the time
and described as a

“
strong, elastic, pure rubber of the same

character as the higher grades of African rubber. If free from
water admixture and impurity the value would be 13 . 6d. per

pound. This was twenty
-one years age . At the present time

the price would probably be 23 . or 23 . 6d. per pound . After so

prom ising a beginning it was hoped that a successful rubber
industry would be established in the Fij i Archipelago . So far,
however, this expectation has not been realiz ed .

It was stated that the tree from which the rubber was obtained
was very common in the islands . In 1878 Mr. John Horne,

then Director of the Botanic Gardens at Mauritius, visited
Fij i and paid particular attention to their economic resources .

A report on the Caoutchouc er India rubber plants is published
as an Appendix to his Yea r in Fij i (London, Stanford,
pp. 195 -202.

The Fij ian name for caoutchouc is “drega, and the term
drega kau is generally applied to all trees that have a milky
juice.

Mr. Horne found a species of Tabermemontana (since named
T. Thurstonz

’

,
Baker

,
Joa rn . Linn. Soc. XX , w ith white

flower and a reddish-yellow berry about § inch diameter.

“When
wounded a thin milk-wh ite juice exudes which yields a small
quantity of caoutchouc.

”
Locally this is known as KauDrega,

”

or
“Taletale .

”
Mr. R. L. Holmes (in the enclosure to the

Governor’s despatch of the 15 th April 1898) speaks of it as

decidedly our best rubber-yielding tree. He adds It grows

to a large Siz e. Those that I saw were up to 18 inches or 2 feet
through at the base. It is found scattered in the forest on the

hills and valleys, but is not gregarious. The specimen of rubber
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from this tree recently received from Fiji was hard and gutta-like
and without elasticity. In the condition in which it reached this
country it was of little or no commercial value.

The most promising india rubber plant met with by Mr. Horne
was Alstonz

'

a p lamosa ,Labill . of this possibly,A. villosa ,Seemann,

is a hairy form. The account given of this tree is as follows
“The Fij ian name says Mr. Hom e

“ is Drega quruquru.

’

They co llect the juice in their mouths, which makes the

caoutchouc as adhesive as glue, and of about the consistency and
colour of putty . To get the juice, the Fij ians break off the leaves
from the branches, and collect it as it flows from the petioles and

the wounds on the branches caused by the breaking ofi of the

leaves. The branches are next broken ofi the trees, and each
branch is broken up into pieces from 6 inches to a foot long.

AS fast as the pieces are broken, first one end of them is placed
in the mouth

, then the other, till the mouth is full of crude
caoutchouc. Several mouthfuls are collected together and

squeez ed into a round mass or ball . This method of collecting
the juice, w ith the ruthless manner of breaking the trees. some

what surprised me when I first saw it done. Since then repeated
trials in all parts of Fij i have convinced me that the sap or juice
does not flew freely by wounding the bark on the trunk of the

tree in any way whatever. This is the reason for break ing the
branches . The youngest branches of the tree contain most juice.

When the old or firm-w ooded branches are broken very little sap
flows from them. When the young branches are broken the sapflow s rapidly for a few seconds . It soon coagulates when exposed
to the air, and the wound has to be freshened to cause the sap
to flow anew . When the branches are broken into pieces of

about a foot in length the juice flow s from the ends and the

pieces are drained almost entirely. A little more may be obtainedby breaking the pieces in the middle, but very little . The juice
flows from between the bark and the wood, and from the pith, or

from between the pith and the wood .

“The coagulated juice would seem to have some attraction for

the juice in a semi-liquid condition. If a portion of the

coagulated juice be applied to the semi-liquid juice adhering
to the ends of a broken branch, the slightest touch makes them
join firmly. The adhesion is so perfect that the portions w ill
not be separated, and a Slight pull takes the semi-coagulated
juice clean out of the many fissures or cracks in the ends of the

broken branch. To obtain crude caoutchouc from this tree

the juice has Simply to be collected and worked w ith the fingers.

It requires no other preparation . The juice congeals so rapidly
that when collected in dry weather it requires little if any drying.

The caoutchouc may be sent to market in balls, or it may be
pressed in moulds into long thin pieces, one or two inches broad
and an inch in thickness (more or less) as may be required .

Samples of it have been sent to England, and the quality was
highly valued .

Noth ing further was done in regard to Fiji rubber until lastyear, when. in response to an inquiry from Kew , efforts w ere

made to obtain botanical specimens of all the plants yielding
ami lky juice.
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This was followed by the receipt of two samples of rubber
forwarded by the present Governor, Sir George O’

Brien. The

first samples proved entirely valueless. The second, received in
March, 1898, were more promising.

Alstonia p lamosa is known in Viti Levu as Sama. It

is
‘described as abounding in the forests and if careful ly

treated might prove a useful rubber-producing plant. Mr. Joske,
the Commissioner for 0 010 North, states the leaves are large
and glossy : the gum is obtained from the petiole er stalk.

AS soon as the leaf is broken a thick milky juice exudes, which
when exposed to the heat of the sun for a l ittle while congeals.
It is then detached w ith a bit of bamboo or knife and the

different particles are pressed together into balls. That is the
way it is produced when required as an article of comm erce.

It is also chewed by children as a pastime and made into

plastic bal ls w ith which to play .

”

Mr. Joske adds, “ I remember twenty years ago that it was
collected on both of the above islands [V iti Levu and Vanna

Levu
;
as an article of commerce. If I recollect rightly, it even

then etched a good price in the European markets. The export
of it fell off owing to the difficulty of getting the natives to
continue steadily at the industry, and owing to the fact also that
settlers hoped to do better w ith what they then considered
more important articles such as cotton, sugar and cofiee.

”

It is possible that under the stimulus of higher prices rubber
gathering in Fij i may be revived . It is evident, however, that
the preparation has almost become a lost art, for the specimen

lately received from SirGeorge O’
Brienwas “

softand viscid on the
outside, w ith little or no elasticity, and practically w ithout value.

”

A later specimen, received in June last, was not so viscid, but it
gradually became hard and inelastic. Mr. Holmes confirms Mr.

Horne that no mi lk is obtainable from the stem.

With the above was enclosed a sample of rubber from a tree

known as Baka (Ficus obliqua, Forst. According to

Mr. Jeske, this yields quantities of rubber.

”
Further, “ it is

used by the natives of the interior as birdlime w ith which at

certain seasons of the year they catch w ild pigeons ; it is very
easily procured. Incisions are made in the bark and underneath
are placed bamboos which receive the sap as it pours out. It is

coagul ated by means of heat
,

the natives say they
could get immense quantities of this w ithout much trouble.
Were it discovered that the rubber was of commercial value it
would prove an estimable boon to the natives of these islands."
Although the specimens of Baka

”
rubber received at Kew

had not been sufficiently coagulated, it was regarded by Messrs.

Hecht, Levis, and Kahn as suitable for mixing purposes, and
its value to-day was placed at 13 . to 18. 3d. per pound.

A substance obtained from the Ban tree, poss ibly a member
of the Sajmtacece, but, in the absence of flowers, otherwise in
determ inable, was slightly elastic and might command a sale at

l 0d. to 13 . per pound.

Other specimens, obtained from the Wasalili (Ca rrutheraia
scandens , Seem.) and the Malawaci (Trophis anthropopha

yoram, were entirely deficient of elastic properties and
reported to be of no commercial value .
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As regards the plants attacked, it is stated that “ practically alldeciduous fruit trees are subject ” to its attacks ; also “ many
sha de trees and ornamental Shrubs . The pear, peach, plum,

apple and cherry are almost equa lly liable to injury also

currant and gooseberry bushes.

All parts of the plants become eventually covered, giving them
S
he appearance of a grayish , very s lightly roughened, scurfy
epesit.

”

Various methods are suggested as remedies and preventives.

A lime-sulphur wash is said to be used during the dormant

season as a winter application a resin wash both as a w inter and
summer wash, chiefly the former ; while a kerosine emulsion is
used in the summer only. In addition, there is the hydrocyanic
gas treatment applied to nursery stock . In all cases of recent

attack, and this is of special interest in this country, “the affected
stock should be promptly uprooted and burned . N0 measure is

so sure as this, and the danger of spread ing is so great that this
course seems fully warranted .

”

As precautionary measures the United States Department of

Agriculture suggest the following
No orchardist should admit a Single young fruit tree or a

single cutting from a distance into h is orchard w ithout first

carefully examining it and satisfying himself conclusively that
it does not carry a single specimen of the San Jose scale ;
he should insist also on a guarantee from the nurseryman of

such freedom . In addition,
no fruit should be brought upon

the prem ises w ithout previous careful inspection .

”

(l.o. p.

As was naturally to be expected, all European countries
receiving vegetable production, such as fruit, &c.,

from the

U nited States have been keenly anxious not to introduce so

Serious a pest as the San Jose scale into their nurseries or

orchards .

As far as this country is concerned
,
according to an extract

published in the Gardeners
’

Chronicle of March 19, 1898,
Mr. New stead

,
an authority on scale insects, is satisfied that theinsect has not yet established itself in this country, either upon

fruit trees or cultivated plants of any kind, whether grown in the

open air or under glass, or upon indigenous plants .

” How long
this immunity w ill last it is difficult to say .

In the meantime, according to a letter to the Times , from Berlin,dated February 3 , an order has been issued by the German
Government to control, by careful inspection, the importation of

all fresh fruit from America . When the same is discovered to
be infected w ith the San Jose scale it is at once refused. The

importation of w indfalls, packing material and plants is entirely
forbidden.

La Sema ine Horticole for May 7, states, however, that “L’

entrée
des fruits d

’

Amerique est prohibée en Allemagne, au moins
temporairement.

”

According to the Revue Horticole for May 16, Le gouverne
ment hollandais a interd it pour quatre mo is l

’
entrée des

arbres et arbustes, fruits frais ou secs, de provenance americaine.

De son cdté, lo conseil fédéral suisse vient de prononcer
la méme interdiction.

”
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The contiguity of the Dominion of Canada to the United
States, and the consequent greater danger of infection w ith
which it is threatened, has led to the passing of a

,
law by the

Canadian Parliament prohibiting the entry of all nursery stock
from the States. It regards an efiective inspection of such stock

as impossible. Hence the prohibition is absolute as in the case of

Germany.

The follow ing correspondence, commun icated to Kew by the
Secretary of State for the Colonies, indicates the strong position
taken up by the Dominion Government in endeavouring to deal
w ith the subject

COLONIAL OFFICE to ROYAL GARDENS, KEW.

Down ing Street,
May 6, 1898.

I AM directed by the Secretary of State for the Colonies to
transmit to you, for your information, a copy of a despatch
wh ich has been rece ived from the Governor-General of Canada
w ith its enclosures, on the subject of the Canadian law proh ibiting
the importation of nursery stock from the United States entitled
the San Jose Scale Act.”

I am, &c.,

(Sig ned) EDWARD WINGFIELD.

The Director,
Royal Gardens, Kew .

LORD ABERDEEN to SIR JU LIAN PAUNCEFOTE.

Ottawa,
Apri l 9, 1898.

WITH reference to Your Excellency ’s despatch No. 42 of

the 28th ultimo on the subject of an Act recently passed by the
Parliament of Canada, prohibiting the importation of nursery
stock from the United States, I have the honour to enclose
herew ith copy of an approved m inute of the Privy Council
explaining the considerations which led to the enactment of this
m easure and representing that present circumstances-do not admit
of any modification of its provisions.

I have, &c .,

(Signed) ABERDEEN.

His Excellency Sir Julian Pauncefote,
&c., &c.

(ENCLOSURE )
EXTRACT from a report of the Comm ittee of the Honourable

the

8

Privy Council, approved by His Excellency on the 7th April,
189

The Committee of the Privy Counci l, have had under con

sideration a paraphrase of a despatch Secret of March 28, 1898,
and a

_
despatch dated March 28, 1898, from Sir Julian Pauncefeto,

Her Majesty
’

s Ambassador to the United States, intimating that
some modification in the recent law prohibiting nursery stock
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from the United States is urged by the State Department of that
country, owing to the disastrous effect on the interests of American

dealers whose contracts are to be fil led.

The Minister of Agriculture, to whom the said despatches were
referred, states that the very serious depredation caused by the
ravages of the San Jose Scale in the United States of America,
induced Canada, in self protection, to take immediate and extreme
measures to prevent the introduction of the pest into the

Dominion.

The Minister further states that 32 of the States of the Union
as well as the District of Columbia are now known to be infected
w ith this pest, and that so alarmed are the authorities of the
difi

'

erent States at the increase of this insect, which is acknow

ledged to be by far the worst enemy of trees which has ever
been studied by entomologists, that many of the States are new

for this reason actual ly passing legislation as drastic as possible
in their circumstances

,
w ith the objectof preventing the shipment

of infested stock from State to State.

The Minister submits that, in the opinion of all entomologists
who have studied the subject, inspection is insufficient ; the
Dominion entomologist claims that thorough inspection is

impossible.

The Minister observes that the follow ing sentence appears in
the latest publication on the subject by the United States

’

Entomologist, Bulletin 12, New Series, United States Department

of Agriculture, page 25
The insuffi ciency of inspection certificates has been insisted

upon again and again.

”

The Minister further states that the San Jose scale has been
found at a few localities in the province of Ontario, in one of the

most important fruit grow ing districts of the Dominion.

That the Provincial Government of Ontario recogniz ing the

serious nature of this pest, has passed legislation with a view to

its eradication, which is confidently believed w il l soon be

accomplished if no further introduction of the pest from abroad
occurs.
That so important was immediate action for the protection of

Canada’

s most important fruit industry, and so numerous were
demands from fruit growers, fruit growers’ associations, and

others in all fruit growing sections of the Dominion,
that the

members of both Houses of Parliament, upon the introduction of

the Bill, suspended the rules of the Houses and passed the Bill
at once.

That this was done with the full knowledge that a number of

Canadians would snEer in consequence of the sudden prohibition
of all nursery stock, they having been agents for the distribution
of this stock, and in many cases having been paid for it in

advance.

That the results of the Act were referred to on a subsequent
date in the House of Commons, and the Members evinced a

strong determ ination not to recede in any particular from their
action in passing the Bill .
The Minister, under the circumstances, is unable to recommend

that for the present any modification be made to the provisions of
the “San J0 159 Scale Act.”
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pepper. This is to be found in a small degree in every shamba,
but the principal source from which the annual exports are

derived is the eastern side of Zanz ibar, and the cultivation here
is chiefly in the hands of the Wahadinupeople.

Judging from observations made during my brief visit to
this portion of the island, east of Dunga, the chillie cultivation
struck me as being of a very scattered nature, generally small
isolated patches from half to one or two acres in extent, and

combined w ith tobacco, tomato, pumpk ins, &c. I regret myinability to quote the annual total exports, but I believe they are

large, and an undoubted source of revenue. As the chillie is, as
yet, the only product of any value grown in this less favoured
portion of the is land, I consider that this cultivation could be
extended, and that a little fostering care might be productive of

much advantage. It is a cul tivation eas ily carried on, and calling
for no Special trouble or skill, and the returns are certain and

profitable. At present the people are so blind to their own

interests as to purposely depreciate the value of this product.
I understand that through fear of possible shortage by theft

on the way down, owners actually damp the chillies before
dispatching, and it is often necessary, on their reach ing the

Government Customs godowns, to dry them as quick ly as is

possible as the only chance of saving them .

Another variety of pepper Capsicum annuum) bearing a

larger red and yellow pod is also cultivated, but the produce
from th is is all consumed locally .

The latest accountof Zanz ibar chillies is contained in the Report
of Mr. Consul Cave on the Trade and Commerce of Zanz ibar for
the year 1897 (Foreign Office, 1898, No. 2129, Annual Series)
The production of chillies has risen from frasilas in 1896

to frasilas in 1897, an increase of lbs. The average
price was 2 dol. 37 o. per frasila, as against 2 dol. 5 7 c. per fras ilsduring the previous year.

’ A better price than this could
doubtless be obtained for Zanz ibar produce if a little more care

and attention were devoted to its cultivation and harvesting, but
up to the present time it has been allowed to grow almost w i ld on
the coral outcrop which covers the eastern portion of the is land,
and the slight personal discomfort wh ich attends the handling of

pods prevents the native from exercising any care in its pick ing
and subsequent preparation for market. Attempts have late lybeen made to obtain a better sample on ground which has been
special ly cleared and prepared for the purpose, but the results are
not yet to hand .

”

JAPANESE CHILLIES .

In a Nete on Recent Additions to the Museum of the Pharma

ceutical Society (Pha rm. Journ ., Dec . 11, Mr. E . M. Holmes,

furnished the follow ing interesting particulars at an

evening meeting of the Society, respecting Japanese and other

Chillies.

During the last three or four years there has been in

commerce a very bright red variety of Capsicum minimum,

A frasila 3 5 lbs. avoir.
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Roxb. (C . fa stigiatum, BL), said to be imported from Japan. In

consequence of its clean, bright, and attractive appearance it has
commanded a higher price than other varieties . Mr. J. C . Umney
has recently directed my attention to the factthat th is variety is less
pungent than the Sierra Leone and Zanz ibar varieties, although
far superior to them in colour. On further inquiry I find that
this fact is well known to drug and spice brokers. Mr. Umney
points out that when an alcoholic tincture of the Japanese and

Zanz ibar varieties are respectively diluted w ith about 14 parts of

water, the former gives a much clearer solution than the latter,
indicating less oily matter. All the brightred Cayenne pepperuntil
recently in commerce is said to have been imported from Natal in
that state. The entire pod pepper imported from Natal is a

variety of Cap iscum annuum
, much larger than the chillies, and

of a dark red colour and very pungent, whereas the powdered
Japanese and Natal Cayenne peppers placed Side by side are

indistinguishable in point of colour. The other principal varieties
of chillies at present in English commerce are, I am informed,
those of Sierra Leone and Zanz ibar, the former being of a

yel low ish-red tint, and the latter of a dull, dark red, and often of

inferior qual ity, containing badly-dried . fruits, stalks,and foreign
matter, but both are more pungent than the Japanese kind .

The latter is, however, quite pungent enough for most people,
although perhaps unsuitable, by reason of its lesser pungency, for
medi cinal purposes, as an outward application, etc. I am indebted
to Mr. Young, of the firm of Messrs . Dalton and Young, forinformation concerning the different commercial varieties and for
specimens illustrating them . My object in directing attention to

these commercial varieties is to point out to students and to retail
chem ists that there are often differences in the qualities and

appearance of the same drug, which are worthy of careful ehser
vation, not only from a scientific, but also from a commercial point
of v iew . Nepal Cayenne pepper is made from a small variety
of Capsicum annuum, and is remarkable for its violet odour.

Ne ither this kind nor the Zanz ibar gives a red, but a brown ish,powder.

The follow ing comments on Mr. Holmes
’ paper were made at

the meeting by Mr. MacEwan

The subject of cayenne pepper was interesting to many
chemists quite apart from medicinal purposes, probably more
caps icum being sold for feeding birds than for any other purpose .

Th e pepper used in that way was tasteless, and seemed to contain
a large amount of fatty matter. It was dark in colour, and the

object was to heighten the colour of the feathers. It was

supposed to come from Capsicum annuum, and he should much
like to know where it came from . It was only supplied by two
or three houses, and attempts by others to obtain it had not been
very successful . There was no doubt that the pepper as used was
an untreated product. The late Dr. Brady, on h is return from
Japan, passing through Vienna, came across a comparatively
tasteless pepper, which caused considerable discussion at the time,

as there was a large amount of it on the market, but the substance
had been pretty much lost Sight of since. He thought it would
well repay inquiry, as very little had been done on the subject of
peppers since Dr. Thresh dealtw ith it about eighteen years ago.

”
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According to awriter in Spon’

e Encyclopwdia ,Div.V .,p. 1803
Several varieties of C . anmmm have little or no pungency ;

one of these is abundantly grown in Hungary, forming the

paprika of the Magyars. Another variety, cultivated in Spain, is
imported into this country in powder for giving to canaries, to
improve the colour of their feathers. The Nepal capsicums,
which have an odour and flavour resembling orris-root,are themost

esteemed as a condiment.”

SOU TH AMERICAN PEPPERS.

The fol low ing interesting account of the use of peppers in
South America appeared in the Saturday Review of the 15 th

September, 1886
Aj i-aj z .— Pepper of peppers is the meaning of this compound

Quichuan word, and both word and thing are largely distributed
over South America, extending from the Bibo-Bio in the south to
the Atrato in the north ; it is also found in the dialects of the

Gran Chaco in Aymara, in Andaqui
, among the agriculturalIndians of Choco the mining Indians of Potosi, and the Cerro de

Pasco.

There are two kinds of an ; but there is only one way of

preparing it. The best is that wh ich is made from the greatestvariety of peppers. The pods of these are taken when fresh,
stripped of their seeds, and ground into a paste of the consistence of
fresh spring butter. The paste is put into a small,well-dried gourd,
prepared on purpose, of the siz e and shape of a well grown orange .

’

The gourd, when thus charged, is then coatedwith a layer ofwell
tempered clay, and placed in the sun to dry, or to ripen, as the
simple people who prepare it say in their own tongue . By the

time when the clay is wel l baked, the pulp or pastew ithin has beendried into a fine yellow powder, and is then fit foruse. Many people,ignorant of this fine art of the Incas, have supposed, quite naturally,
that these aji-laden gourds, w ith their exquisite flavour and

refined taste, were some uncommon and little-known natural
fruits. The other method of preparing aji is to grind the seeds
w ith the pods, which simply adds great pungency to the pepper,
and is always used in the preparation of maiz e or Indian corn,

which is boiled in its own husk w ith much aji, and surpasses in
flavour and pleasantness any vegetable curry of the East. The

gourds of aji,when thoroughly ripe, are cleansed of their coating of
clay, tied up in suitable leaves, well secured by the fibre of the

aloe, and much resemble when ready for market reeves of large
onions,a doz en gourdsmaking up one reeve ofaji. The costof these
in the good old times was fifteen pence for a doz en gourds ; what
the price may be now is only known on the Exchange. Time was

when some of the old fam ilies of the interior who had passed
their lives in ignorance of railways, daily newspapers, and quota
tions of the state of the markets

,
had their own special way of

preparing aj i , mixing w ith it some del icately-scented bark ground
to powder, or other salutary substance known only to the reticent

Specimens of these gourds are in the Kew Museum labelled Gourds used in
(
1

3
3
1

33
9 for holding red pepper

‘
aji

’

( Ca1m
'

cum fromMr.H.F.Stahlschmidt,
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bulbs were sent to the Royal Gardens in January, 1897. Mara
'

s ia

hypogwa , native of the rocks and sandy shores of Sardinia and
Corsica, is a dwarf Crucifer w ith golden-yellow flowere, borne
singly on slender scapes which curve downwards after flowering,
so that the young fruits become buried in the so il, where they
mature . The plant flowers annually in the Rock Garden .

Cela strus articula tus was ra ised from seeds communicated by
Professor Sargent, Director of the Arnold Arboretum. Though
insignificant at the flowering stage, it is a striking plant in the

autumnwhen its fruits are ripe. The species is w idely distributed
in Eastern Asia, being found, amongst other places, in Manchuria,
Central China, Formosa, Corea, and Japan. Philadelphus mar i

oanus, from Mexico and Guatemala, flowers annually on a south
wall in the Royal Gardens , but it is not hardy. It differs from
the solitary-flowered specimens of P . grandfflomts in having
strongly fragrant flowers. Orchis monophy lla was sent to the.

Royal Gardens by Mr. A. H. Hildebrand, Superintendent
of the Southern Shan States. It is a native of the Shan Hills of

U pper Burma, grow ing at an elevation of feet.

Early Opening.

—The open-air departments of the Royal Gardens
were opened to the public by direction of Her Majesty’s First
Commissioner of Works and Public Buildings on June 1 at

10 o
’

clock. The arrangementwill continue for the three following
months.

The First Commissioner made the follow ing statements on the

subject in Parliament

I have decided to admit the public to Kew Gardens (not
includ ing the plant houses) at an earlier hour than noon on week

days in the ensuing months of June, July,August, and September.

I shall thereby be in a better position to judge of the extent of

the demand by the general public for this earlier Opening. There
are many details involved in this proposal, into which I am
having inquiry made, and I h0pe to give further information in

a few weeks
’
time.

”— (Times, April

The subject of opening Kew Gardens at an earlier hour was
a difficult one, and it had o ccupie d h is attention for some time .

There was never a difierence of Opinion as to opening Kew
Gardens at an earlier hour subject to two conditions— that the
Gardens w ould be taken advantage of by the publ ic ; and,
secondly, that it would be safe in the interests of science and the

students at Kew to grant an extension. It had at length beendecided to open the Gardens on June 1, at 10 a.m.,
and to open

them at that hour every morning for the follow ing three months .

If it was found that the public appreciated the new arrangement

and patroniz ed the Gardens to the extent that the advocates of the
earlier opening of the Gardens said they would, the Office of

Works would make the extension of hours— as far as the summer

months went— permanent. -(Times , April
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DCXVI. —COAGULATION OF RUBBER-MILK.

The extensive use of India-rubber in the arts and manufac
tures, renders the production of this substance a matter of

genera l interest. One of the most important problems that awaits
solution is a simple and effective means for coagulating the

rubber-milk and producing an article free from impurities and

capable of being worked w ith as little preparation as possible .

In the follow ing paper, which has recently appeared in the

Anna ls of Botany (Vol. X l l ., pp. 165 Mr. R. H . Biifen, B.A.,

Demonstrator in Botany at the U niversity of Cambridge, has
given an admirable summary of what is already known on the

subject. Mr. Biffen accompanied Mr. Esme Howard last year on
a tour through the rubber-yielding countries of Tropical
Amer ica. They visited Mexico

,
Central America, Braz i l, and

some of the West India Islands. Mr. Bifi
’
en has therefore had

a favourable opportunity for becoming acquainted w ith the con

d ititions under wh ich rubber is at present prepared, and is in

a position to suggest scientific methods for the improvement

of th e industry.

While engaged during the latter part of 1896 in studying the
functions of latex,

my attention was frequently called to its

spontaneous coagulation when in contact w ith the air.

De Bary describes the phenomenon as follows’ As soon as

latex comes in contact with the air, and still more quickly on
treatment w ith water, alcohol, ether, or acids, coagula appear in
th e hitherto apparently homogeneous clear fluid itself, and inde
pendently of the aggregation of the insoluble bodies described by
M ohl (Bot. Zeit., 1843, No. The coagula collect together and
separate w ith the insoluble bodies from the clear fluid . These
ph enomena of coagulation which appear under the action of so

var ious agencies point especially to a complicated composition of

th e fluid, and deserve further investigation.

”

An examination of the subject was therefore commence d with
th e small quantities of latex obtainable from plants grown for the

De Bary, Comp.Anat. of Phanerogams and Form, p. 184.

878—1875 Wt 90 D It 8 29



178

purpose in the Cambridge Botanical Gardens . The results
obtained were of some interest, and accordingly the experiments

were continued, together w ith other researches on a larger scale,
in Mexico, Braz i l, and the West Indian Islands .

Rubber-yielding plants, which always have laticiferous cells,
were for the most part chosen on account of the ease w ith which
large quantities of latex could be obta ined, and because the various
processes used in the preparation of crude rubber seemed likely
to throw some light upon the subject.
A microscopic examination of any of these latices shows that

its milky appearance is due to the presence of innumerable small
granules of caoutchouc, which in themse lves are soft and sticky.
for they readily cohere to form a small mass of rubber if the
cover-glass is lightly rubbed on the slide .

Some of the processes employed to prepare th is rubber may be

described here.

In the preparation of Para rubber, a thin layer of the latex of

Hevea bras ilz
’

ens is (Muell. Arg.) or other species of Hevea ,
is

exposed to the action of the smoke of burning “urucuri nuts

(Atta lea excelsa , Mart ) ; coagulation is immediately brought
about, resulting in the formation of a soft, curdy mass of rubber,
which on drying becomes tough and elastic.

The same process is now being applied w ith good results to the

preparation of Ceara
'

. rubber from the latex of Manihot Glaz iovii

(Muell .
The usually accepted explanation of this is that the w ater

contained in the latex is simply evaporated ofi but as the

coagulation is brought about in so short a time, and moreover as

there is no loss of weight on its occurrence, this is obvious ly
incorrect.

.Oupassing the smoke of the burning Attalea nuts through a

condenser, condensation occurs, and two layers of liquid are found
in the receiver, one colourless and limpid, the other dark brown
and oily . If these are separated by means of a pipette, or w ith a

mo istened filter paper, and ana lyz ed, the former is found to

consist mainly of acetic acid, and the latter of creosote and traces

of pyridine derivatives.

On adding acetic acid to the crude latex of Hevea coagulation
occurs immediately. This process of smoking the latex may then
be classed w ith those mentioned by De Bary under the heading
of treatment w ith acids . As other examples, the preparation of

Lagos rubber from the latex of F icus Vogelz
'

z
'

in wh ich
case lime-juice is added

,Tand Helfer
’

s process of adding acetic
acid to the latex of Artoca rpus Chap lasha may be

quoted .

It is worthy of note that the latex of Hevea brasiliensis is in

itself alkaline, and that the add ition of a solution of ammonia
preserves it indefinitely from spontaneous coagulation . The

addition of alkalies brings about coagulation, however, in the latex
of Castilloa ela stica . In Mexico and Nicaragua, where this tree
abounds, a decoction is made of the stems of the Moonflower

Ipomoea B ona-nm: (Calonyction speciosum), and added to the

Ernst, Trinidad Bulletin, vol . iii., p. 23 5 .

1
' Kew Bulletin, 1890, Art. 142

, p. 89.

1 Watt
’

s Diet. Economic Products of India, vol . iv.
, p. 343 .
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gave results completely parallel w ith those mentioned above. This
latex is interesting, as it is readily clotted by churning. A soft

spongy clot is formed in a few minutes containing in its meshes
the greater part of the solution in which the rubber-particles were
suspended . If this clot is cut into slices while still soft and
pressed between sugar-cane crushers, or in a heavy press, the
bulk of the solution is extracted and a fairly pure rubber is
found”

. On drying, it does not give off the putrid smell
characteristic of the ordinary Ceara scrap.

”

Other latices can also be clotted by churning, but the process is
a long one.

The latex of Hanrornia speciosa and of M imusops globosa gave
sim ilar results omcentrifugaliz ing. In the case of the latter, the
pink colouring-matter which characte riz es balata was found to
have separated as a thin layer at the bottom of the tubes .

Artocamus incisa contains a very viscous latex employed by
the Braz ilians as a bird-lime or as a substitute for glue. When

‘

d iluted and centrifugaliz ed it separates readily, giving a creamy
white layer which dries to a resinous mass somewhat resembling
gutta-percha. At the ordinary temperature th is is quite hard andbrittle

,
but if the temperature is raised slightly it becomes plastic,

and at the temperature of boiling water it is soft and excess ively
sticky. The substance is soluble in carbon bi-sulphide, and

nsoluble in alcohol and water.

U rostr
’

gma Gamelleira
' yields a sim ilar substance of a chocolate

brown colour.

We thus see that the mere action of centrifugal force effects the

separation of rubber ; and from the failure of the processes

usually employed , involving the use of chemical reagents, tobring about the clotting of the separated and washed rubber
particles, we must infer that no chemical change occurs in the

rubber itself, and that the cause of coagulation must be looked for
in the medium in wh ich they are suspended .

From our know ledge of the constitution of latex, it is evident
that the proteids are the most likely substances to cause this
whe

ni
treated w ith acids, alkalies, excess of salt, &c., and when

boile

U nfortunately few latices have as yet been examined for their
proteid constituents, chiefly on account of the difficulty of

obtaining them in their natural condition in European laboratories,
ow ing to their coagulating and undergoing decomposition during
the journey from the tropics .T The investigations so far made
prove the presence of albumin

, globulin ,
albumose, and peptone

in several rubber-y ielding latices i In the clear solution left after
separation of the rubber-particles the xanthoprote ic reaction
always showed the presence of proteid matters, but under the
circumstances it was impossible to identify them.

Now album ins are characteriz ed by the coagulation of their
solutions on heating, especial ly in the presence of dilute acids,
and globulins by their ready precipitation w ith the salt-solution
and their coagulation on heating.

Mart. Fl . Bras . 4. i. 93 , Ficus doliarum ofMart. Sys.Mat. Med . Bras., p. 88.

1 This does not apply to the latex of .ll imueops globosa , or Il ancom ia special“ ,

both of which may be kept for months w ithout undergoing any change.

I J. R Green. Proc. Roy . Soc., 1886, p. 28.
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Thus when the latex of Haven brtwiliensis is held in the smoke
of the bum ing urucuri nuts, the albumin it contains' is clotted by
the action of heat in the presence of dilute acetic acid .

The globulin of .llam
'

lwt Gla z iovicf latex coagulates on heating
when the temperature rises to 74- 76°
The acid latex of Castillo a ela stic a contains an acid albumin,

which on neutraliz ation forms a gelatinous precipitate .

These coagula on forming gather up the rubber-particles (and
probably starchg rainsalso, in the case of starch-containing latices) in
the same way as the white-of—egg gathers up particles in suspension
when clotted for the purpose of clearing jellies. We may even
push the old analogy of blood and latex further, and compare the
formation of a rubber-clot, in many cases, to the formation of a

blood-clot, the rubber-particles being bound together by coagulated
prote ids in the same way as the blood-corpuscles are bound
together by fibrin. In this case , however, we must remember
that the rubber-particles, ow ing to their being sticky bodies
unprotected by any external film, as e.g., the fat-particles of m ilk
a re, are capable of aggregating together of their own accord to
form a solid mass.
Rubber then, as now prepared, contains among other substances

proteid matters. To these must be ascribed the w ell-known
fermentative change ’

which causes a considerable loss by con

verting the solid blocks of rubber into a foul-smelling spongy
substance. In the Para rubber the creosote absorbed from the

smoke of the burning nuts acts as an antiseptic and prevents
th is proteid decomposition.I
To test for the coagulated proteids is not an easy matter

continued boiling with a concentrated solution of caustic potash
w i l l, however, extract small quantities of alkali-albumin . Balata
g ives good results most readily. On extraction with caustic
potash a flocculent precipitate is obtained

,
which is readily

soluble in dilute nitric acid, and is reprecipitated on the addition
of alkalies . Boiling precipitates it either in acid or alkaline
so lutions , and it gives no precipitate w ith acetic acid and

potass ium ferro-cyan ide . The proteid is thus identical w ith the

albumose , described by Green,
from the latex of M imusops

globosa .

R. H. BIFFEN.

Botani cal Laboratory, Cambridge .

February, 1898.

DCXVII.— KENDIR FIBRE.

(Apocynum venetum, Linn.)

In November, 1896, a letter was received from the Foreign
Office, forwarding a copy of a Report on the Nijui-Novgorod
Exh ibition of 1896, containing a reference to a fibre plant suc
cessfully used in the manufacture of Russian paper money. With
the report a packet of the seed of the plant was received .

Faraday—see Le Caoutchouc et la gutta-percha .

I
J. R. Green, ibid.

Cf., the smoking of fish, 8m, for preserving purposes .
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The follow ing particulars were furnished (Foreign Oflice
Reports, 1896, .lI iscellanemts Series, No. 409, pp. 16—17)

Attention was especially drawn to a plant (Apocynum
s iber icum) which grows w ild in the Semiraychinsky district,
near the River Amu Daria, and the Ili . The local name is

Kendir, or Turka,” and it is much employed by the natives ,
w ho use the fibre for their ropes and fishing nets. Its chief
properties seem to be the very great strength of the fibre, and the

fact that it grows w ithout irrigation . Specimens have been
shown at various Russian Exhibitions, but the Government onl y
took serious steps to procure any large quantities in 1894, and in
the follow ing year it was used successfully in the manufacture of
Russian paper money.

With the seed brought back in 1894, sowings were made in

various parts of Russia, and these gave good results at Poltava,
where the plants grew to a height of four feet in two years . In a

w ild state it reaches a height of six feet, grow ing best when on

a hill-side near a river, sufficiently low to benefit by the springfloods. I enclose a small sample of seed, and some flax from the

autumn crop that gathered in the spring is of a lighter shade .

The seed sown at Kew germ inated this summer and yielded
four plants. From these it was possible to identify the species as

Apocynum venetum,
L., of whichA. sibiricum is a synonym . (See

Journa l Linne an Society, xxvi ., p.

In the Flora of B r itish India , iii ., p. 65 7,Apocynum venetum,L.,

is described as an undershrub w ith slender cylindrical stems and

branches. Leaves 2—3 ins . long by $ 4 in . broad , l inear oblong or

oblong lanceolate, entire or crenulate nerves very slender petiole
very short. Flowers in small, erect, sub-corymbose cymes
bracts subulate, in . diam ., purplish, puberulous. Fruit con

sisting of two long, slender follicles. The plant is distributed from
Southern Europe to Asia Minor, through Siberia and Northern
India to Mandshuria and Japan .

The follow ing account
,
with a plate, is given by Dr. J . E . T .

Aitchison, in the Transactions of the Linnean Society ,
2nd Ser. Bot. ii i., p. 87, t. 37, on the Botany of the Afghan
Delimitation Commission of 1884- 85

Apocynum venetum , Linn . ; Boiss . Ft. Or . iv. p. 48 (plate

Badgh is : 115 , March 5 , 1885 . Native names : Dumb-i-roba,
Kundar, Dumb-i -gosalla. Common in beds of streams and in

marshy localities at Gulran, at an altitude of feet. Stems

about 4 ft. h igh, springing from a creeping roots tock, and term i
nating in a panicle of flowers. The annual stems remain attached
to the rootstocks, but by the action of the w ind they are soon

reduced to their fibrous element
, and this is found in bunches ,having the appearance of artificial preparation. My attention was

attracted to them by the seed-vessels still persistent on the battered
branches. The fibre is a most excellent one, and the wonder is,
as the plant seems to be common from Eastern Europe to Ch ina,
that it has not heretofore been employed in manufactures. The

bark of the creeping rootstocks is employed in tanning the leather
skins used as water bottles .
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DCXVIII.— CAROB TREE.

(Ceratonia Siliqua ,

The Carob or Algaroba tree is a native of Southern Europe .

It is a leguminous plant, usually from 15 to 25 feet high,
w ith few branches and dark green pinnate leaves composed of

two or three pairs of leaflets of a leathery texture . The flowers
are polygamous or dicacious either self-fertilising or unisexual
on different plants), arranged in small red racemes. The pods,
known as Locust beans or St. John’

s Bread, are full of a sweet

mucilaginous pulp, six to ten inches long, and contain numerous

seeds. They are Often eaten by the poorer people in the

Levant, and serve as a useful food for cattle. The seeds are

also said to be used in the preparation of mucilage. In Italy
and Southern Spain the tree is cultivated in dry , stony local ities ,
and yields valuable crops. The value of the carob pods exported
from Cyprus has, in some years, reached
There are several cultivated varieties, and as the tree is usually

dimcious it is necessary to engraft seedling plants in order to
ensure large crops. In the case of [fully grown] ma le trees
each branch is usually grafted from a female tree, reserving
one ungrafted male branch to ensure fertilisation if

the tree is female, one branch must be grafted w ith a male
branch for the same purpose.

”
For cul tivation in

hot and dry districts, w ith stony soils, there is little doubt that the
carob is a valuable tree, and deserves to be w idely cultivated .

It requires warmer conditions than the orange, (ic., a mean yearly
temperature of, say , 66

°
F. It is said to prefer a calcareous

subsoil . It begins to bear at about eight years Old. A

g
ingle large tree may yield pods weighing in the aggregate about
cwts .

Carob trees are familiar objects in some parts Of the Canary
Islands, especially above Puerto Cruz , in Tenerife. There
they are evidently seedlings, and produce only a scanty crop of

pods. In the garden of Dr. Grabham, at Funchal, Madeira, there
is a very handsome carob tree . The main stem has a circum
ference of 15 feet ; at about 8 feet from the base it divides into
numerous w ide-spreading branches, and covers a considerable
area. As it is the only tree in the neighbourhood and produces a
fair crop, it is probably self-ferti lised .

The carob tree was introduced to Jamaica in 1883, chiefly
from seed gathered by the present Assistant-Director of Rew,
from the Madeira tree above mentioned . The plants have grown
well in the plains, but those that have hitherto flowered have
produced male flowers only. Steps are now being taken to

introduce grafted plants from Naples.

An interesting report on the carob tree has lately been pre
sented to the Foreign Office by Mr. E. Neville -Rolfe, Her
Majesty’s Consul at Naples (F. 0 . Miscellaneous Series , 1897,
NO . This is reproduced below . It contains valuable hints
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respecting the propagation and cultural treatment of the tree in

Italy
Report on the Cultivation of the Carob or Locust-bean Tree.

In the course of last spring a wel l-known gentleman from South
Africa made inquiries at this Consulate concerning the cultiva
tion of the carob or locust-bean tree and the possibilities of its

introduction into the Cape Colony. The carob is a tree the fruit
of which consists of a long pod, which not only forms exce llent
horse-food, but is very largely eaten by human beings, especially
chi ldren, on account of its sweetness. The pods contain very
hard beans, which are useful only for seed, as horses leave them
in their mangers, and if by chance they swallow them, it is found
that they do not digest them . The tree bears, moreover, thick
dark ever-green foliage, which gives a cool and grateful shade .

It grows in many places in the Mediterranean where noth ing else
will grow , notably on the arid hills of Malta, and it seems certain

that in the endless varieties of soil and climate to be met w ith in
the Cape Colony there must be many districts where it would
grow freely. The successful result of such an experiment would
be simply invaluable to the colony if merely as a supply forhorse-food, for one of the greatest difliculties in travell ing at the

Cape is to feed one’s horses, the price of forage in some districts
being extremely high, and the supply Often distressingly short.
Forage, moreover, as it consists Of oats w ith their straw ,

is not

readily portable, but carobs enough for a pair of horses for a day
can be carried in a smal l bag. The carob in Italy grows alongside
the oranges and lemons, and there can be no reason why it should
not grow w ith the magnificent orange trees of Wellington, and

become as superior to the carob of Italy as the Cape orange tree

is superior to its Italian prototype . In places like Graaf-Reinet,
and Al iwal North, the success of the experiment seems absolutely
certain , while, judging from the way the tree prospers on the dry
stone of Malta, where it grows w ith apparently no soil to help it,
there is good hope that it might take kindly to the “Kopjes”
near Colesberg, the bush veldt Of the Western coast, the lower

slopes of the Drakenfelds, or among the trees of the Knysna
forest. The writer being well acquainted w ith the Cape Colony,
has had much pleasure in investigating the matter thoroughly,
and, after lengthened consultation w ith practical arboriculturists,
the follow ing modus operandi has been decided upon. First, a
sufficient quantity of seed w ill be sent out to grow a number of

seedlings in different parts of the colony. These seeds w ill
produce carobasters, which w ill not have a fruit worthy of the

name till they are grafted. The strongest seedlings may be

grafted in their third year, but it is of no use to graft until theplant is strong and well grown,
which may not be till it is five or

even seven years old.

A number Of plants in pots w ill be grafted here next spring,
repotted in larger pots w ith plenty of clay, and when the grafts

have taken wel l the trees will be packed, the clay well soaked in
water, and it is confidently hoped that they w il l bear the journey
mtisfactorily . They will be sent from here in the month of

February, and will probably travel vici England, which seems

climatically preferable to the East Coast route, by German steamer
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to Durban vid Zanz ibar. If the coincidence of the steamers can

be secured, they may reach Cape Town w ithin a month of their
despatch from here, or even less, but if not, we have no doubt
that the steamship company w ill see that the roots are kept
carefully wetted while the trees are in bond at the port of origin .

It is w ith the object Of keeping the roots wet that they are now
be ing repotted in stiff clay, a soil which is in itself favourable to
the growth of the tree.

Having thus given a general sketch of the scheme , it is

necessary for its success to enter into minute deta il as to the

method to be employed in the cultivation of the trees . We w ill
first take the plants to be exported two years hence, because
these are ultimately the most important part of the subject.
If they should succeed, the accl imatisation of the tree at the Cape
is assured if they fail, the seedlings w ill be comparatively valueless for want of grafts . It is the fixed opinion Of people here
who have studied the subject closely that there would be no

chance of grafts sent out arriving in a condition to be Of any
value whatever, so that it becomes absolutely necessary to send
out the plants themselves besides, when the plants at the Cape

were ready to be grafted, our grafts would be out of season

here. We have already secured some excellent plants, from each
of which a large number of grafts should be available . It does
not seem possible to secure plants already grafted, for the reason

that they are not usually grafted in pots, the operation being
performed after they are planted out and have got a good hold on
the soil which is to be their permanent home . We cannot graft

these plants till May , 1898, nor can we be sure of the success of

the Operation till May , 1899, when the plants w ill be sent out.
The carob is a tree which cannot be transplanted on account of

its tap-root, so that once planted it must remain where it is it is

therefore very essential to plant it in the right place to begin w ith.

In the case of our plants it w ill be necessar y to top them and to

cut off every leaf in order that the sap may not be exhausted by
the foliage when it begins to rise. We shall consequently export
mere skeletons to the colony ; and here again we have another
difficulty to contend w ith , namely, the change of season . The

plants w ill leave here at the end of our w inter, and w ill arrive at

Cape Town at the beginning of the South African w inter. They
w ill thus have a great strain putupon their nature, and great care
will have to be taken of them to enable them to overcome it. This
care they will certainly have at the hands of the managers of the

Botanical Gardens in the colony
, so that this is one

‘

of the least of
our anxieties. The details in this report would therefore be un
necessary but for the fact that as the experiment w i ll be tried
on an important scale

, and many of the plants w ill fall under the
care of less capable hands, it is advisable to give very clear
instructions. On arrival at their destination the plants must be

carefully potted in gardcn mould
, to which a little Old farmyard

manure should be added, and the pots must be moved from time
to time to prevent the plants striking a tap

-root through the hole
at the bottom of the pot into the soil, in which case they will
certainly perish. They will not require very much water, in fact
the climate of South Africa so much resembles that of Naples that
w ere it not for the clay which we must send w ith them the plants
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attempting to graft them , the third year being about as early as
it is prudent to do it. If a plant is very full of leaf it is desirable
to leave it alone and not to graft it at all, for a reason which w ill
appear below , and also because being leafy it may be taken to be

a good variety . The season for grafting here is from the m iddle
of May to the end of June, the grafter being careful to see that the
bark opens easily. The best plan is to graft on the boughs and

not on the stem, leaving the smaller boughs to util ise the w inter
deposit of sap, which may otherw ise prove injurious to the grafts.

These boughs can be cut off in the follow ing year. The carob
can also be satisfactorily budded, or grafted by saw ing off the

trunk and
'

cleaving it. In w indy situations it w ill be necessary
to bind canes to the grafted boughs to stiffen them

, and to prevent
the grafts from moving. The best two varieties of carob are both
called here the Honey bag ”

one bears a long narrow pod , the

other a short w ide one .

The object of leaving a fair sprinkling (say 25 per cent.) of
ungrafted trees in a grove is the follow ing. The grafted tree produces almost exclusively female flowers, the ungrafted tree males .

U nless these flowers are in due proportion there can be no crop
and in fact this was the primary cause of the failure of a carob
grove in Sicily, a cause which was discovered and remedied by
Professor Bianca. In planting these trees on ordinary arable land
great inequal ity w i ll Often be found in the plants, which arises
from the fact that the carob cannot support water. Hence, where
water accumulates in the subsoil the tree w ill not grow , whereas,
where the water drains away, it w ill grow freely, and for this
reason a hill side is the best situation for a grove .

Some years ago the Italian Alpine Club agreed that it would
be greatly to the advantage of South Italy, and would add

materially to the attractions of the mountain scenery, if the

Apennines, which are now for the most part quite bare, could be
made to grow trees such as there is every reason to believe that
they did in more ancient times . They determined to consult
Signor Savastano the professor of arboriculture in the school of
agriculture at Portici, near Naples, who gave it as h is Opinion that
the mountains where the lentisk and the myrtle grow freely
enough could be uti lised to produce the more remunerative carob.
To the Obvious advantage of reafi oresting the mountains, and thus
adding to the rainfall,would be added the production of a valuable
crop where nothing saleable had grown before .

The great carob-grow ing districts of South Italy are in the Bari
region, on the Adriatic coast, and quantities are exported annually
to Russia and Central Europe from Brindisi and the other ports
along the coast. Though the tree may be seen in almost any

garden here, and is not uncommonly found on the mountains, the
only person who has made a hobby of its cultivation is the Prince
of Belmonte, who has large properties in the province of Salerno ,

not far from the ruins of Paestum . Besides planting several trees
in his shrubbery, the Prince has a long avenue of them leading
up to his house, which is particularly interesting, and is, we

believe, the only avenue of its kind . The trees are planted
7 metres apart, and the largest of them has a trunk Of 85 centi

metres (about 2 feet 9 inches) in circumference . This tree is

18 years old, and its top is from 6 to 7 metres in diameter, and
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4 or 5 in he ight. In common with the other trees of the avenue,
the fruit is of the best description, and each tree may be taken toyield annually 50 kilos, or say 120 lbs. of fruit, worth here about
6 shillings. This may be spoken of as the ornamental part of the

work,
while the plantations of Licosa and Tresina are more on

the scale of a commercial enterprise. They are both germane to

our present purpose, as they show in what different circumstances
the carob w ill grow and flourish. The Licosa grove is in a plain
by the seaside, and the difference of the trees is very remarkable,
some of them grow ing w ith great vigour, others not flourishing at

all. The reason of this must be the existence of land-springsbeneath the surface w ith which the weaker trees come into
contact

,
and by wh ich their growth is checked . There is no other

apparent reason,
and as the grove consists of about trees

th ere is scope for observation . The site is very much exposed to
the w ind, and in the first attempts at forming the grove as many
as 70 per cent. of the plants were lost. There were other
causes too which led up to this heavy loss. First, the whole
thing being an experiment, they did not know at what period
and in what way it was best to graft the trees, and also the
grafters had not anything like the skill which they have since
acquired .

The grove at Tresina is planted in altogether different con

ditions. Here we have a hilly country fully feet above
the sea, and here the outside loss of plants has been 20 per cent.,
w hich is not more than occurs in the planting of ordinary forest
trees. The plantation consisted originally of 7,000 trees, but hasbeen largely increased year by year, and the Prince expresses
every confidence that in a few years’ time he w i ll clothe the

barren slopes w ith a mantle of luxuriant green . Professor

Savastano asks very pertinently why , if these results can be

obtained at Tresina, they should not be obtained elsewhere, and
thousands of barren acres of Italian mountains be made useful
and productive. And, in fact, since he wrote upon the matter,
the spread of this cultivation has been steady and continuous.

We have shown pretty plainly that Prince Belmonte has atta ined
success only by patient experiments extending over a considerable
number of years . Commercially speaking he is abundantly
satisfied w ith the results obtained, but he does not relax his

efforts. He rears some seedlings every year, and has a

sk i lled staff to conduct all the necessary Operations, w ith the

result that he grow s a valuable crop on ground which before was
absolutely unproductive ; and if the landed proprietors of South
Africa profit by his experience, and are equally persevering, and
the tree, as is anticipated, proceeds to grow like a weed, its intro
duction should form a m ine of wealth to our industrious colonists .

There is one important advantage that the carob has over other

beans, namely, that it does not require threshing. In feedinghorses it is usual to break the pod into two or three pieces and to

put it in th e nosebag or manger m ixed w ith bran.

E. NEVILLE-ROLFE.
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DCXIX.
—SHINIA IN CYPRUS

(Pistacz
'

a Lentiscus .)

The use of the leaves of Pista cia Lentiscus as a substitute for
Sumach was noticed in the Kew Bulletin (1897, pp. 421

It has since been chemically studied at the Clothworkers
’

Research Laboratory
, Leeds, by Messrs . Perkin and P. J . Wood .

The following results are taken from the Transactions of the

Chemica l Society for 1898 (pp. 374—379)

During the investigation of Sici lian sumach, the attention of

one of us was directed to the excessive adulteration that the com

mercial article is frequently subjected to
,
much care on this

account being necessary to ensure that the material then examined
was a pure sample of the leaves of the Rims Cor ia r ia . It was

interesting, however, to examine also authentic samples of the

adulterants, could these be procured. Ow ing, apparently to the

desire of the Sicilians to keep the nature of these adulterants
secret

,
attempts to procure them w ere at first a fai lure, although

application to Sicily was made for us by large and wel l-known
merchants in this country. U ltimately, we were fortunate in

obtaining the aid of Mr. P. Gennadius, the Director of Agriculture
of Cyprus, who readily supplied us w ith the required materials,
for which our best thanks are due .

Owing to the excessive adulteration of sumach, the quantity
exported from Palermo has continually decreased (Kew Bulletin,

1895 , p. and this has been discussed in the Eco dei Camp z
'

«0 dei Boscl u
'

(Rome, February 16, 1897, p. 99) and Bulletin (20 la

Socie
'

té na tiona le d
’
Acclimation (Paris, May , The adultera

tion consists in grinding w ith the sumach the leaves of other
plants, principal ly those of Pistacia Lentz

'

scus, Ficus Car ica , Ail
anthus glandulosa , Tamar ix afr icana , and probably also Arcto
staphylos Uva urs i, and such a mixture, when ground, does not

differ in appearance from ground sumach itself. With the aid

of the microscope, however, it has lately been found possible to

detect this adulteration to some extent, for, of the above plants,
the leaves of the R. Com

'

ar ia (sumach) alone are covered w ith
minute, hair-like threads . The difficul ty could be readily over
come by importing sumach in the underground leaf form only
any foreign admixture would then be at once visible . It

is worthy of remark that Cyprus exports annually much
unadulterated sumach in leaves .

Pistacz
‘

a Lentisc us is a small tree about 20 feet high w ith
evergreen leaves , which grows abundantly in most parts of

Cyprus, where it is called shinia.

’

For some time the leaves
were exported to England by the Cyprus Company, but now are

hardly known in this country, although a considerable quantity
is consumed at Lyons, in France, as an assistant dyeing material
for silk stuffs . About tons are exported from Tunis to
Sicily annually at a price of 2s . per 100 ki los .

,
and are re

exported from there (as sumach P) at 38. 7d. to 5 8. 7d. for the same

quantity.
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DCXX.
— NEW ORCHIDS.

— DECADES 21 and 22.

201. Pleurothallis (§Aggregata ) rnfa, Rolfe ad P. vittatam,

Lindl ., accedit, recedit foliis angustioribus, floribus subfascicu
latis et multo minoribus .

Coulee subteretes, 3—4 poll . longi, obtuse angulati. Folio

lineari-oblonga, subobtusa, subcanal iculata, crassa, 35—4 poll. longa,
6—8 lin . lata . F lores subfasciculati v. in racemum brevissimum
dispositi, carnosi . B ractece spathaceaa, truncatze , parvae, glances,
lin . longaa. Sepa lmn posticum oblongum, subobtusum , 2 lin.

ongum ; lateralia ellipticO-oblonga, obtusa v. apiculata, supra
medium connata, 2 lin . longa . Petala Oblongo-lanceolata.

subobtusa, obscure crenulata , 1 lin. longa. Labellum subtrilobum,

elliptico oblongum, obtusum, crenulatO-undulatum , canalicu
latum, 1 lin. longum, medio bicarinatum

,
lobis lateralibus parvis

obtusis. Columna 1 lin. longa, apice late alata.

MEX ICO.

Flowered in Messrs . Seeger and Tropp’

aNursery, East Dulwich,
in June, 1890. Flowers dull brownish red w ith a brown lip.

202. Platyclinis rufa, Rolfe ad P . uncatmn, Rolfe, accedit,
recedit racemis brevioribus et floribus rufo-brunneis.

Pseudobulbi cmspitosi, ovoideo-oblongi,monophylli, 6 1in. longi .
Folia linearia, acuta, 9—10 poll . longa, 4—5 lin . lata, basi attenuate .

Scapi graciles, 6—7 poll . longi . Racemi distichi , 1- 1 poll . longi,
multiflori. B ractew lanceolato-Oblonga , subacutre, lin . longae,
marginibus involutis . Ped icelli vix l lin . longi . Sepa la ovata,
acum inata, concava, carinata, Ii lin . longa. Peta la oblonga,
acuminata, concava, 12 lin. longa. Labellum trilobum, 15 lin.

longum, 111» lin . latum,
basi subsaccatum, lobis lateralibus latis

obtusissimis utrinque angulatis, intermedio triangulari-ovato
subobtuso, disco inter lobos laterales bicalloso, callis latis transversis obtusis . Column”. gracilis, . incurva, 1 lin . longa, infra
medium utrinque bidenticulata, rostello Oblongo .

TROPICAL ASIA.

Flowered in theRoyal Botanic Gardens,Glasnevin ,
in February,

1894. Flowers reddish-brown, a colour very unusual in the

genus .

203 . Dendrobium ( §Pedilonum) cymbiforme, Rolfe ad D. homa
tam, Rolfe, accedit, recedit multo minore, et labello late flabe llatodilatato.

Pseudobulbi erecti, teretes, subgraciles, 5—1 ped . longi . F olia

oblongo-lanceolata, acuta, 2—25 pol l . longa, 6- 7 lin. lata. Racemi
axillares, biflori , 4 lin. longi, bas i breviter tubuloso-vaginati .
B racteae ovato-Oblongae, obtusac, 1 lin . longae. Pedicelli 7—8 lin.

longi . Sepa lum posticum ovato-Oblongum, subobtusum, 6 lin .

longum, 3 4 lin . latum ; lateralia triangulari-ovata, subobtusa,
5 lin . lata, asi in mentum calcaratum incurvum obtusum exteuta.

Peta-Ia obovato-oblonga, obtusa circiter 7 lin . longa, 4 lin . lata.

Labellum unguiculatum unguls 4 lin . longus limbus flabellato
dilatatus, truncatus, 6 lin . longus, explanatus 11 lin. latns.
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lateribus erectus
,
medio gibbosus, supra med ium constrictus, apice

recurvus crenulatO-undulatus callus cymbiformis ad unguem
situs , 3 lin. longus . Columna brevis et lata, 2 lin . longa stigma
valde concavum. Mentum 8 lin. longum .

SUMATRA.

A remarkable species which flowered in the collection of

Mr. L. Kienast, of Horgen, near Zurich, in April 1896. Flowers

straw -yellow , a little whiter on the petals, w ith about five purple
stripes on each of the sepals and petals, and a number of similar
l ines at the apex of the lip.

204. Dendrobium hirtulum, Rolfe , ad D. stuposum, Lindl .,
accedit, reced it labello subintegro, racemo breviore , pedicello
longiore et floris colore .

Games elongati, teretes, paullo incrassati, 9—13 poll . longi .
Folia oblonga v. lineari-oblonga, subobtusa, 1f 2§ poll . longa,
2—6 1in . lata. Racemi laterales, breves, 3—4—flori. B ractew ovates,
acatas, concavas, 2—25 lin . longas . Pedicelli 8—10 lin. longas .

Sepa lum posticum lineari-Oblongum, apiculatum , 6 lin . longum
lateralia lineari-Oblonga, subfalcata, subacuta, 6 lin . longa. Peta la

anguste ovato-Oblonga, subobtusa, vix 6 liu. longa . Labellum
subintegrum v. Obscure tri lobum, ovatum, obtusum, 5 lin .

longum , basi cuneatum, disco omnino villoso . Columna
lata, 1 lin . longa. Mentw n oblongum,

latum, obtusum, 2 lin .

longum .

Buana ?

Flowered in the collection of H . Grose-Smith, Esq ., The Priory,
Ryde , I . of Wight, in March, 1898. Flowers bright yellow ,

w ith
a number of red-brown streaks on the sides of the lip. The

native country is not known with certainty, but it is reported to
have been introduced w ith Dendrobium Infundibulmn, which is
only found in Burma.

205 . Bulbophyl lum spectabile, Rolfe ad B . str iatum, Rchb. f.,
accedit, recedit floribus triplo majoribus et solitarns .

Rhiz oma repens . Pseudobulbi ovoidei, nitidi, 5—1 poll. longi,
9 lin . lati, monophylli. Folia elliptica, obtusa, coriacea,

subsessilia, 1}—2§ poll . longa, 7- 12 lin . lata. Scap i breves, 2§ pol l .longi , uniflori. B ractew laxe tubuloso-spathacese, oblique
truncate}, 4 lin . longae. Sepa lum posticum ovatum , obtusum
concavum, 1 poll . longum ,

6 lin. latum lateralia sim ilia, majora,
circiter 1 poll . longa , 8 lin . lata. Petala ovato-Oblonga, subobtusa,
recurva, 9 lin. longa, 45 lin . lata . Labellum stipitatum

,
recurvum ,

carnosum, 7 lin . longum, 8 lin. latum, lobis lateralibus mem
branaceis rotundatis serrulatis, intermedio triangulari-Oblongo
snbobtuso, apice lateraliter compresso, margine reflexo crenulato ,
d isco obtuse bicarinato medio subconcavo . Columna brevissima,
edentata, 2 lin . longa, pede 10 lin . longo.

ASSAM.

Flowered in the Royal Botanic Garden, Glasnevin , in May ,
1896. Flowers pale green,

closely spotted w ith deep brown ,
the

spots being arranged in numerous lines.
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206. Eris (§Hymeneria) latibracteata,Rolfe ad E . bi 'rwlescentmn.

Lindl ., accedit., reced it bracteis multo latioribus et floribus
majoribus .

Pseudobulbi ovoidei, 1—1} poll . longi, apice triphylli . Folio

lanceolata v. Oblongo-lanceolata, acuta, 25—45 poll. longa, 8—11 lin.

lata. Racemi 3 poll . longi , puberuli, circa 7-flori. B ractete late
ellipticO-ovates, subacutze , concavaa, 6-8 lin . longa , 35—6 lin. latte.

Pedicelli 4—6 lin . longi . Sepa lum posticum ovatum, obtusum,

concavum, 5 lin . longum, 3 lin . latum lateralia lat-e triangulariOvata, subobtusa, leviter carinata, 5 5 lin . longa, 5 lin . lata. Peta la

el liptica, subacuta, 5 lin . longa. 2§ lin . lata. Labellum. trilobum,

5 5 lin . longum, 5 lin . latum , lobis lateralibus semioblongis apice
rotundatis, intermedio transverse Oblongo obtusissimo v. repando,disco medio bilamellato nervo mediano leviter carinato . Column/1
clavata, 3 lin . longa . Ill entum amplum.obtusum, 4 lin . longum.

BORNEO .

Introduced by Messrs . F. Sander CO ., w ith whom it flowered
in July, 1895 . Flowers pale whitish yellow , the petals ve ine d
w ith pale pink, and the side lobes of the lip maroon at the apexbracts greenish yellow .

207. l ogyne pulchella, Rolfe ; ad . C
’
. longipedem, Lindl .

accedit, recedit labe lli apice obcordato-bilobo, carinis crenulatis,
et floris colore .

Rhiz oma val idum . Pseudobulbi ovoideo-oblongi, vet-11sti circa
7-costati, 25 poll . longi, 1 poll . lati, diphylli. Folio breviter

petiolata, Oblongo-lanceolata, acuta, subcoriacea, 5—55 poll . longa,
1 poll . lata . Scap i terminales, 5 —6 poll . longi , graciles , pro liferi,
sub racemis squamis distichis arcto vaginati . B ractea' ovatse,

acutes, cucullatse, 5—6 lin . longse, deciduas. Ped icell i 6—7 lin .

longi . Sepa la ovato -oblonga, acuta, 6 lin . longa. Peta la. linearis ,
subacuta, 6 lin. longa. Labellum trilobum, 6 lin. longum,

lobis

lateralibus erectis semiovatis obtusis, intermedio late obcordato
bilobo undulato crenulato, disco tricarinato, carinis crenulatis
intermedio brevioribus . Co lumna clavata, 3 lin . longa.

TROPICAL ASIA.

Introduced by Mr. J . W. Moore,Eldon Place Nursery, Bradford,
w ith whom it flowered in March last. Flowers pure wh ite, w ith
the exception Of a large sienna-brown blotch on the disc Of the

lip, which becomes darker on the keels, and a smaller blotch at

the extreme base Of the lip. The flowers of C . longipes. Lindl.,
its nearest ally, are yellow .

208. Epidendmm (§Osmophytum) organense, Rolfe ad E . c ala

mar ium, Lindl., accedit, recedit planta duplo breviore. et fo liis

multo brevioribus .

Planta 2- 242 poll . alta. P seudolnl lbi erecti, oblongi, monophylli

(an semper 1—11 pol l. longi . Folia ellipticO
-Oblonga, obtusa,

1 poll . longa, 5 poll . lata. Racem i breves, erecti. pauciflori,

$
1 poll . longi . B ractea’ lanceolato-Oblonga , acutes , 1§ lin . longis .

ed icelli 4 lin . longi . Sepa la Oblongo-lanceolata, acuta, lin.

longa, 15- 2 lin. lata . Peta la lanceolata, acuta, 4} poll . longa,
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acuta, plicata, 4—5 poll . longa ; petioli $ 1} pol l . longi. Sc apus

pendulus, 2—21, po ll . longus, vaginis ovatis acutis vestitus ,
4—5—florus . B '

roctea ' ovatte , acutse, nervosas, 4 lin . longus. Pedicelli
10—13 lin . longi , ut rachis bracteseque, minutissime nigro
verrucosi. Sepo lo ovata, integra , acuta v . acuminata, concava,

7—8 lin . longa . Peta la oblonga, alte flmbriata, 7—8 lin . longa.

Labellum superam,
trilobum , fimbriatum, 6

—7 lin. longum,
lobis

lateralibus falcato-divaricatis semiovatis, intermedio ovato
Oblongo, disco apice bifurcatO-appendiculato in sinu retrorse

5—d entato. Columna clavata, 6 lin. longa, pollinario hamato

appendiculatO.
— Gorgoglossum reichenbach ionum

,
Lehm . in Gard .

Chron.
,
1897, xxi, p. 346, in not" .

ECUADOR Western Andes, 1000 to 2000 ft. Lehmann.

Th is flowered in the collection of Sir Trevor Lawrence in 1896.

Sepals pale yellow, and the deeply -fringed petals and lip deep
yellow , w ith many red-purple spots at the base of the latter.

212. Stanhopea impressa,R olfe ; ad S . inodorom, Lind l ., accedit.,
recedit hypoch ilio subtus prope apicem Impresso .

Pseudobulbi conico-ovoidei
,
2-5—3 poll . longi . Folio petiolata,

ellipticO
-Oblonga, breviter abrupteque acum inata, i—l l po ll . longa

petioli poll . longi. Scop i penduli, circa 6 poll . ongi, 4-flori.
Bractew ovato -oblongas , subacutze , involutax, lf

—21 poll . longis .

Pedicelli 2 2
poll . longi . Sepa lmn posticum el ipticO

-oblongum,

apiculatum , poll . longum lateralis Oblique semiovatO-Oblonga,
apiculata, 2} pOll. longa . Pet' i lo ellipticO

-oblonga, apiculata, 2 poll
longa.

‘

Labellum trilobum, 2 poll . longum ; hypoch ilio lateOblongo subtus prope apicem impresso lateribus bicarinatis

angul is ante bas in rotundatis v. Obscuris ore obovato-Oblongo,
canali clauso, mesochilii cornubus incurv is Oblongo-lanceolatis
acutis, epich ilio late suborbiculari apiculato. Columna If poll.longa, ad medium late alata, alis late triangularibus subobtus is.

WESTERN ANDES or S. AMERICA.

Flowered in the co llection Of the Hon . Walter Rothschild, inJune, 1896. Flowers fragrant, light bufi yellow w ith a few traces

of purple spotting on the sepals and petals, and the base Of the

lip orange
-yellow .

213 . Maxillaria elegantula, Rolfe ad 31. grondiflorom, Lindl
accedit, recedit floribus coloratis maculatis, labello apice trilobo
lObO intermed io crasse carnoso subrecurvo .

Folio Oblongo-lanceolata, acuta, 11 poll . longa, 20 lin. lata, basi
angustata, conduplicata . Scop i 8 poll . longi , vaginis spathaceo

lanceolatis acutis carinatis laxis subimbricatis vestiti . B rm'tm

spathaceO
-lanceolata, acuta, carinata, l l poll . longa. Sepa la

133
- 12 poll. longa, posticum lanceolata -oblongum , acutum, leviter

carinatum , lateralia triangulari-Oblonga, acuta, subfalcata. Peta lo

triangulari-Oblonga, acuta, subfalcata, 11—15 poll . longa. Labellum
obovato-Oblongum , 10—12 lin. longum , apice tri lobum, lobis later
alibus leviter crenulatis, intermedio crasse carnoso subrecurvo,
disco copioso farinaceo med ic callo transverso obtusissimo
instructo . Columna crassa, 6 lin. longa. M ention late conicum,

7 lin . longum .
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PERU or ECUADOR.

Introduced by Messrs. F. Sander CO ., and flowered in their
establishment in October last. Sepals nearly white at the base.

brown-
purple towards the apex, and spotted w ith dark purplebrown lip yellow , margined w ith purple at the base .

214. Maxillaria dichroma, Rolfe , ad M . venustom,
Lindl .,

accedit, recedit floribus multo minoribus.

Folio Oblongo-lanceolata, acuta. 11- 12 poll. longa, 20 1in. lata,
bas i angustata, conduplicata. Scop i 6 poll. longi, vaginis

spathaceO
-lanceolatis scutis carinatis laxis subimbricatis vestiti .

Brocteo spathaceO-lanceolata, acuta, carinata, 18 lin . longa.

Sepa la 1; poll . longa, posticum lanceolato-Oblongum,
acutum,

leviter carinatum,
lateralis triangulari-Oblonga, acuta, subfalcata.

Peto lo triangulari-Oblonga, acuta, subfalcata, 1—1} poll . longa.

La bellum obovato -Oblongum, 7—9 lin. longum, apice Obscure
tri lobum ,

lobis lateralibus subrepandis, intermedio rotundato
apiculo recurvo instructo, disco copiose farinaceo medio callo
transverso obtusissimo instructo . Column a crassa, 4 lin. longa.

M ention late conicum,
7 lin . longum .

PERU or ECUADOR.

Introduced by Messrs. Sander CO.,
of St. Albans. Flowers

wh ite , with the basal half of the petals veined and suffused w ith
light purple ; lip margined w ith the same colour. An albino Of

the species has since flowered at St. Albans . This and the

preceding species were introduced together w ith Iww i llor io
sa nder iano , Rchb. f.

215 . Trichocentrum alatum, Rolfe ; ad T. fuscum,
Lindl.,

acced it, recedit floribus minoribus, petalis et labe llo multo
latioribus .

Pseudobulbi suborbiculari-oblongi, 2—3 lin. longi. Folio

lineari-Oblonga, acuta, canaliculata, valide carinata , 3 poll .longa, 3—35 lin. lata. Pedwwuli breves, uniflori . ractew

lanceolato-ovatae, acuta , 3 lin . longse. Pedicelli triquetro-alati,
10—12 lin . longi . Sep ola lanceolata -ovata, acuta, subcarinata,
7 lin . longa, 25 1in. lata. Peto la obovato-Oblonga, obtusa, 65 lin.

longa, 35 lin. lata . Labellum orbiculari-Obovatum, retusum
,

longe calcaratum, 8 lin. longum, 65 lin . latum. Co lco r 10 lin.

longum, attenuatum. Columna lata, I; lin . longa, alis late
oblongis subintegris.

COLOMBIA M illica n.

Flowered in the collection Of Sir Trevor Lawrence. Bart., in
June, I895 . Flowers white , except the basal two-thirds of the

lip, which is deep yellow w ith seven light red veins along
the centre, and the spur, which is yellow ish.

216. Oncidium (§Rostrata ) gracillimum, Rolfe ; ad 0 . luleom,

Ro lfe, acced it, recedit labe llo multo angustiore bifldo .

Pseudobulbi ovoideo-Oblongi, subcompressi, 3 poll. longi, 1 poll .
lati, apice diphylli . Folio lineari-lanceolata, acuta, 7 poll .
longa, 11 lin . lata. Panionlo ampla, ramosissima, 3 ped . longa
rami graciles, 6—9 poll . longi. Broctew lanceolato-oblongse, acutae
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11 lin . longis . Ped icelh 4—5 lin. longi . Sepo la libera,
spathulata vel oblanceolata. vix obtusa, 3—3} lin. longa, 1 lin.

lata ; lateralia basi approximata. Peta lo spathulato-oblonga,
obtusa, 2 lin. longa, 1} lin . lata. Labellum trilobum, 4 lin.

longum ; Obi laterales oblongi, obtusi, divaricati, 1 lin . longi,
l lin. lati, intermedio Oblongo v. obovato-Oblongo, 23lin. longo,
l l lin . lato, apice bifido, segmentis obtusis v. truncatis ; crista
6—loba. Column a 2 lin. longa, recurva, basi in processam
carnosum products , alis oblongis apice ia ualiter tridenticulatis,

i
lento postico falcato-recurvo, rostello rostrato elongato 1 lin.

ongo.

PERU .

Flowered in Messrs. F. Sander CO.

’

s nursery in April, 1896.

Flowers yellow , w ith a few very pale brown markings at the base
of the sepals and petals and around the crest.

217. Saroanthus hongkongensis, Rolfe ad S .fi hformem, Lindl .,
accedit, recedit floribus m inoribus, calcare inflate -Oblongo .

P lonto 1 ped. alta. Folio terotia, subobtusa, recurva, 3—4 poll .
longa, 1- 1 lin. lata. Racemi axi llares, graciles, arcuati, 5 poll.longi, mutiflori . B rocteo’ minutte

,
ovato o lanceolatae, acutse.

Pedicelli 2—3 lin. longi . Sepa lum posticum late ellipticO-oblongum,

obtusum ,
concavum,

1 lin. longum ; lateralia plana, paullo
longiore . Pet olo elliptico

-Oblouga, obtusa, 1 lin. longa, sepalispaullo angustiora. Labellum trilobum, 1 lin . longum,
lobis

lateralibus oblongis subobtusis, inte rmedio triangulari obtuso.

calcare inflatO-oblongo 1 lin . longo. Columna brevissima .

HONGKONG Ford.

Flowered at Kew in June, 1893 . Flowers pale lilac, w ith the
column and front Of the lip bright purple .

218. Jenmania, Rolfe (gen. Perianthium connivens.
Sepo lo et peto lo subsequalia. Labellum petalis multo latius,
obsolete trilobum , facie inferne columnae basi adnatum, marginibus
eumdem amplectens ; disci nervae vix incrassatw,

parce villoso .

Columna subelongata, paullo arcuata, labello semiadnata ,
apice

biauriculata ; stigma ad basin rostelli lati transverse concavum ;

clinandrium breve . Anthem . incumbens, apiculata, bilocularis ;
pollinia Copsulo elongata, teres, columna persistente
coronata.

— Herbo elata, terrestris, habitu Neuwiedio’
. Flores

mediocres, in paniculam laxam dispositi. E racleo amplas.

J. elata, Rolfe (sp . unica ).

Herba terrestris. Folio radicalia v . subrad icalia, longe
petiolata limbus lanceolatus, acuminatus, plicatus. 1—12 ped.

longus, 12—35 poll. latus ; petiolus 11.—H ped. longus, basi vaginatus.
Scopu—s ad 4 ped . altus, vaginis imbricatis tectus,apice laxe panicu
latus ; rami 4—8 poll. longi , racemosi . B roctece amplaa, ovata!

v. ovato-oblongae, acutsev.mucronatis , concavas, venosas, scaberulw,
7—1I lin. longze . Flores flavi. Pedicelli 6 1in. longi. Sepo la oblanceo
lata, apiculata, 12- 13 lin. longa, 3 lin. lata. Petolo sepalis paullo
angustiora. Labellum Obscure trilobum. 1 poll. longum, ex um

lin. latum, basi augustan . Columna 7 lin. longa. opaulo
elongatus, l l- lf poll. longa .
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DCXXI.— MISCELLANEOUS NOTES.

MB . EDOU ARD LU JA, a member of the gardening staff of the

Royal Gardens, has been appointed by the Government of the

Congo Free State Botanical and Entomological Collector in the

upper regions Of that country. He leaves forAfrica in the present
month .

The Library Association
—Ou July 11th a number of members

of this Association visited Kew for the purpose of inspecting the

library Of the Royal Gardens. The visit was arranged by
Mr. F. Turner, Librarian Of the Brentford Free Library, and the

v isitors were received by the Director and Herbarium staff, and

conducted through the various apartments of the l ibrary. A

programme of the afternoon
’

s proceedings, prepared by Mr.Tam er,

contains a photograph ic view Of the interior Of the room Of the

Keeper of the library .

Botanical Magaz ine for July.

— Coelogyne swon iono was imported
from the Philippine Islands by Messrs. Sander 85 CO ., who sent a

plant to the Royal Gardens in 1892. Itclose ly resembles U . doyana .

Co llionthemum rutwfblium var. anemonoides , native of Styria,
flowered at Kew in March, 1897. I r is Gront-Dufi

'

ii is a distinct
new species from Palestine. It was first collected in 1864 by
Mr. B. T. Lowne on the banks of the River Kishon, and again by
Sir M. E. Grant-Duff in the Plain of Esdraelon. The drawing
was made from a plant wh ich flow ered in the garden of

W. E. Gumbleton, Esq ., of Queenstown. E rio lo tibrocteo to is a

new species imported from Borneo by Messrs. Sander CO ., by
whom the plant figured was sent to Kew

,
where it flowered in

July, 1897. The Californian Co lochortus clo votus has lately
been introduced into cultivation by Mr. Carl Purdy, Of U kiah,
California, and is one Of the finest species for the garden . The

plant drawn flowered at Kew in June, 1897.

Flora Capensis
— Part II . Of Vol . VII. was issued during the past

month. It conta ins the completion Of the elaboration of the

Cyp erocew, by Mr. C . B. Clarke, and the commencement of

that of the Graminece, by Dr. Stapf, w ho worked in collaboration
w ith Sir Joseph Hooker on the same order for the Flora of

British India.

Queen
’
s Cottage Grounds—H.M . the Queen has directed that

access to these grounds (373 97 acres in extent) shal l be given to

the public. The First Commissioner made the follow ing state

ment with regard to them in Parliament
The Queen

’
s Cottage had been handed over by Her Majesty

for the enjoyment of the public. It was the intention of
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the Offi ce of Works to preserve the grounds as far as possible in
their present condition . They would on ly Open a path from Kew
Gardens to the cottage. The rest would remain much in its

present condition. It would not be cutup unnecessarily, and it

should still form one of the most beautiful bits of w ild country
in the proximity Of London, and be, as it certa inly had been, a

great sanctuary of all bird life in the district.”— (Times, Apri l
The “ formal addition of this precinct to the Royal Gardens

took effect from May 2l st. But public access cannot be given
till provision for its maintenance and supervision has been made
in th e estimates for the next financial year.

New owns — The business Offices of the Royal Gardens have
for many years Occupied extremely cramped accommodation
adjoining the Curator

’

s house on Kew Green . During the past

month they have been removed to more convenient quarters in
Descanso House (NO. 181, Kew Road), adjoining the “Melon
Ground,” the principal workyard of the establishment. The

upper part Of the house has been fitted up as a residence for the
Ass istant Curator.

Descanso House was for a considerable period the Official
res idence Of the Director during the time that the establishment

was in Royal occupation. When W. T . Aiton, Director-General
of the Royal Gardens at Kew and elsewhere, retired in 1841 he

was allowed to retain his residence, West Park being rented by
the Government for the new Director Of Kew , SirW. Hooker.

On Mr. Aiton
’

s death in 1849, Descanso House was let by the
Office ofWorks on a yearly tenancy. A vacancy having occurred,
the Board has resumed possession, and devoted it to Official
purposes, the adjoining garden be ing thrown into the principal
workyard, and a new workmen

’

s and goods entrance constructed .

Gardeners
’ Reading Rooms

—Kew is, amongst its other functions.
a school of a dvanced horticulture . In 1848 the Office ofWorks

devoted to the use of the young gardeners as a reading-room in

the evening a portion Of the building now used as a Director’s
Office. In 1860 a new room for this purpose was added, which
has remained in use til l the present year. The accommodation
had,
how ever, long become altogether insufficient for the number

of gardeners employed, which now amounts to some fifty.

Fortunately, a large room adjoining Descanso House was avail
able, and this the Office of Works has adapted to the purpose .

Two small rooms adjoining serve as a cloak-room and lavatory.

Bronze relievi.—Nothing seems to be known as to the origin Of

the name Descanso House. According to a statement in the Proc.

Linn . Soc. (May 24, 1850, p. it was built expressly for

W. A. Aiton, the firstDirector Of Kew , by George III. The large
room referred to above,which adjoins iton the west,was apparently
intended as a kind Of summer dining-room for the use Of theKing
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when visiting the Kitchen Gardens. The walls Of the interior
were decorated w ith five large bronz e relievi,which had apparently
long been lost sight of. The attention Of Sir John Robinson, the
Surveyor of the Pictures to Her Majesty, was drawn to them,

and

as the result Of his report, the Office of Works decided upon
their removal .
Sir John Robinson gave the fol low ing account of them in the

Times for June 4th . He, however, fell into an error in stating
that they were contained in Kew Palace.

“ TO THE EDITOR OF THE TIMES.

PENDING the discovery Of the original locality and reason

Of being Of the historical monument Of which these relievi doubt
less formed an integral part, it w ill perhaps be not un interesting
to give a brief account Of the subjects which they represent.
This, as I expected, has required very little research.

The identification of the bronz es has shown, in the first place,
that they illustrate several distinct events and not a single occur
rence, and, in the next, that the date Of their production must be
put somewhat later than I had thought to be the case— namely,
shortly after 1687 rather than 1680.

The earliest subject in point of date, which we may cal l NO . 1,
doubtless refers to the quarrel of Louis X IV . w ith the Pope
Alexander VII., on account Of the affray at the French Embassy
in Rome w ith the Pope

’

s Corsican guard, which served as a

pretext for the seizure Of AvignonThis is the subject in which the erection of a pyramid is seen

in the background .

NO. 2 is the relievo in which are the arms of Sweden on a

banner, and in which one Of the personages has the Danish Order
Of the Elephant.
This illustrates the overruling by Louis Of the Elector of

Brandenburg and the King Of Denmark, in favour Of his ally, the
King of Sweden, at the Peace of Nimeguen

NO. 3 apparently represents the submission of the Republic of

Genoa, when the Doge and four Of the leading Senators w ere sent

as suppliants to Versailles
Nos. 4 and 5 I have no doubt have reference to the further

quarrel with Rome, touching the territorial pretensions of the

French Embassy, and are episodes of the same event

It is on record, though at the moment, not having the means

Of reference at hand, I cannot particulariz e. that a relievo, which
must have been similar in character to the present ones, the subject
of which was the reception of the pseudo-Siamese Embassy by
the King, was inserted into the pedestal of a statue Of Louis X IV .,

and I have, in fact, an impression that the bronz e is stil l extant.
As the date Of the Siamese Embassy was 1684, it seems not im
probable that it may be a m issing relievo from the present series.

Succinct accounts Of all these transactions w ill be found in
Voltaire’s Siécle do Louis Quatorz e.

’

I am, Sir,
Your obedient servant,

107, Harley Street, June 1st. J. C . ROBINSON.

”
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of Bengal . A . paniculam, Roxb.,
was referred to A. vulgar is,

L., in Fl. B rit. Ind .,
i ii ., 325 , probably on the strength of the fact

that a specimen from Bombay being named A. pan iculam in the

Kew Herbarium actually is A . vo lgo r is . Thus
,
the question as

to the origin of the plant was unsolved so far. Sir Joseph Hooker
suggested thatWallich

’

s exammes were from a garden, and so are

Woodrow ’

s ; but what is then the native country Of A. pa llens ?

Artemis 'io is an essentially boreal genus. The only species found
in a w ild state in the Bekkan Peninsula are A . parviflora , Roxb.,
and A . vulgaris, Linn., both very difierent from A. pa llens . On

the other hand, there are numerous species in the temperate
regions Of Europe and As ia and of North Africa. Of those only
the section Abrotanum, numbering over 50 species, comes into
consideration. Besser and De Candolle (Prod. vi . 120) have
already stated that A. pa llens is a rather aberrant type Of the

section Abrotanum, show ing no distinct affinity towards any of

the other species, on account of the particular structure Of the

involucre. This is, no doubt, true, in so far as the relative siz e
of the involucral bracts is concerned, the outer bracts being as

long as or longer than the inner but taking the plant as a whole,
I be lieve that the affinity lies distinctly w ith A. jud oic a, Linn .,

a suffrutescent species inhabiting Lower Egypt and the Sina i
Peninsula. The native country of A. po llens might therefore be
sought for rather in the Orient than in the Himalayas or in

Central Asia. This hypothesis is further supported byRoxburgh ’

e

original indication that the plant was of Persian origin and by a
curious statement in Dymock

’

sMateria Medica of Western India ,

2nd ed., 435 . Speaking of A. s ieversia no , Willd ., he says
The drug current in Bombay is derived from the plant at the

head of this article it is imported from Persia. and has for many
years been cultivated atBandora, in the neighbourhood of Bombay,
for the sake of the fresh herb, which is always obtainable in the

market, and is much valued by the Hindus. The cultivation
appears to have been in the hands Of a few Christian fami lies for
several generations ; they also cultivate Sweet Marjoram . The

two plants are called Az arono and Mdzm '

ono by the native
Christians, and were no doubt introduced into the country by the
Portuguese .

”
Now , A. sievers iono does not grow in Persia but

it has, although belonging to a different section of Artemisia , a

considerable external resemblance to A. pa llens,and a confusion Of

the two species might easily occur. Indeed, Dymock quotes the
very same vernacular name, i.r.,

“ downa
,

”
for h is A. s ievers iana,

which Mr. Woodrow gives for A. po llens , and, moreover, his

description of the plant agrees very well w ith A. pa ttern: in most
respects, particularly when he says the flower heads globose, as
large as a pea, stalked, nodding involucres scarious odour cam
phoraceous and very aromatic.

” I have therefore very littledoubt that at least a part of Dymock
’

s A . s ievers iarm,
namely, the

fresh herb sold as downa in the Bombay markets, is A . po tions,
and that, if it was really introduced by the Portuguese or at the

time Of the Portuguese ascendency in the East, it came from the

Persian Gulf. Graham (Pl. B omln, 102) mentions also a species of
Artemis io as cultivated in gardens near Bombay. He calls it
A. Abrotanum but as there is no other evidence Of this species
occurring in India, either in a cultivated or a spontaneous form,
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I suspect that Graham’

s plant was also A. pa llens . Finally,
I might point out that the name down a occurs in Ainsl ie ’

s

.ll at. Med. of Hindoost. 44, 161, as the Dekkani name of an

Artemisio which is one Of the many sweet smelling shrubs that
are strewed before the Hindoo gods at religious ceremonies,” and

an offering at the shrines of Sheva and Vishnoo.

”
He refers it

to A . austr iaca, L.
,
a synonym of which is A . orienta lis,Willd.,

the name Wallich found attached to the specimens Of A . pa llens

in the Madras Herbarium . That this name found its way into
the Madras Herbarium is not surprising if we consider that the
Madras botanists Of that time were, through Rottler, the most

prominent among them
,
in communication with Willdenow .

Dalz ell and Gibson in their B o mbay Flora do not mention
A . po llens but they attribute the word (lowna to A. indica

(A . vulgaris , L.
,
according to F l. B r it. Ind., iii ., a plant

which Ainslie enumerates also, but under different vernacular
names . Other vernacular names of the plant are “mar ito lumloo

(Tamil) and dowonum (Telinga) accord ing to Ainslie, Lo ,
and

“ d owfma -ka lio
”

(Sanskrit) according to Piddington (Engl. Ind .

P l. Ind.

O. STAFF.

Annals oftheRoyal BotanicGarden, CalcuttaP The eighth volume
of th is work has just reached th is country . It is entirely devoted
to the description and illustration Of the orchids of the Sikkim
H imalaya

,
by Sir George King, late Superintendent of the Royal

Botanic Gardens, Calcutta, and Robert Pentling, Deputy-Superin
tendent Of the C inchona plantations atMungpoo . Each succeeding
volume Of the Anna ls exceeds its predecessor in siz e, and the

e ighth is truly monumental, consisting of 342 quarto pages of

letterpress and 448 plates. Fortunately the matter has been
arranged for binding in four parts ; one of letterpress and three Of

plates . It is not easy to convey an idea Of the immense amount
of labour put into this addition to orch id literature, and much Of

it was done under great difficulties. The drawings w ere all

executed by Mr. Pantling, and, w ith very few exceptions, froml iving plants . They are notmerely representations of the plants
they also contain a great amount of botanical detail that could
only be satisfactorily reproduced from living plants . The

draw ings, we are informed in the preface, were all lithographedby natives of Bengal, educated at the Government School Of Art
in Calcutta . And the colouring was done, under Mr. Pantling

’

s

supervision, by the sons Of Nepalese coolies employed in the

Government Cinchona plantations— boys who had never, until
Mr. Pantling took them in hand , been accustomed to any implement

more delicate than a hoe. SirGeorge King adds Mr. Pantling
’

s

perseverance and skill in drilling these boys into accurate colourists
has been a standing marvel to everybody who has seen them at

work .

”
As m ight be expected, the plates are not equal in every

respect to the best European work, though for botanical purposes
they are infinitely better than many produced in this country.
The authors are to be congratulated on the successful completion
of their gigantic undertaking ; and the liberality of the Govern
ment of Bengal in defraying the cost of its publication cannot be
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too highly applauded . The value of the work is greatly enhancedby the fact that twelve sets of dried specimens of the orchids
described and figured have been prepared and presented to as

many Of the leading botanical establishments of the world .

Natal Planta—The first part has reached Kew of a quarto publi
cation illustrating the flora Of Natal . Its title is Descr ip tions
and Figures of Nata l Ind igenous P lants with Notes on their

Distr ibution, Economic Va lue, Na tive Names, &c ., It is the

joint work of Mr. J . MedleyWood, Curator of the BotanicGardens,
Durban, and Mr. M. S. Evans, M.L.A. and is, w e believe, the firstillustrated botanical book entirely produced in South Africa .

Both Mr. Wood and Mr. Evans have long been contributors to the
Kew Herbarium,

where their plants have been identified or

compared. In every way the enterprise is deserving of common

dation and it is to be hoped thatthe authors’ Object Of awaken ing
a w ider interest in the vegetable productions Of their adopted
country w il l be attaine d. The present part consists of forty-one
pages of letterpress and fifty lithographed plates, representing as

many different plants. Should the auth ors meet w ith sufficient
encouragement

,
they w ill continue the work . It is satisfactory to

note that the liberality of the Natal Government w ill protect the
authors from the risk Of any serious financial loss .

Lemon Grass Oil.— Andropogon Nardus , L.
,
has been largely

cultivated in Ceylon and Singapore for the production of this
volatile oil , which has an Odour strongly resembling the sweet

scented verbena or lemon plant Of our gardens . It has some

reputation in India for medicinal purposes .

According to the follow ing information its production and that
of similar Oils seems to have fallen into some neglect in the

Straits Settlements

EXTRACT from letter from Director, Gardens and Forest De

partment, Singapore, to Royal Gardens, Kew , dated February 16.
1898.

The decay of the Lemon-grass oil trade in Singapore has

attracted my notice, and I am writing a few lines to try and stir
up the cultivation again . It was ch iefly, I believe, produced by
one man, who had a disti llery for citronella, lemon-

grass, &c.,
a

little way outside Singapore. He died a few years ago , and I fear
the whole business is dimin ishing. I hOpe it may revive and that
others w ill take these Oils up. There is nothing more in the

industry than ordinary distillation Of anything procurable thatw ill
produce a saleable Oil . With citronella, lemon-grass, vetiver,
patchouli, (pepper Oil

, a supposed native specific for cholera, had
a great run during the cholera Scare, it was a perfectly awful

beverage I believe), Cajuput, Conango , B lumea ba lsamifera ,
Cosmo , clove, nutmeg, Ocimum, camphor, Artabotrys and a lot

Of other things m ight also be tried by an energetic distiller. The

natives would buy them if no one else did .

”
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was the fact that in the Cow-itch plant the pods are densely
covered w ith stinging hairs of a brownish colour. A plant. so
formidably armed, itwas thought, could not safely be recommended
for general cultivation. The name firstgiven, Dolichos multiflorus
(Dioclea Boykinii), was clearly w rong. In these circumstances we
re glad to find from the Queensland Agri cultura l Journa l,
vol. ii ., pp. 370-371 (w ith a plate), that the plant has flowered and
fruited in that colony, and that Mr. F. M . Bailey, the

Colon ial Botanist, has identified it as Mucuna p ruriens , var.

utilis . In this variety Of the Cow -itch plant the pods are

apparently devoid Of stinging hairs. It i
.

rObably M utilis of

Wall ., described In the Fl ora of B ritish I
B

ia (vol. ii ., .p 187), as
“
a cultivated variety ”

with velvety not hairy pods . This is
figured in Wight’s [ cones (vol . i., t. According to Watt

’

s

Dictionary of the Economic Products of Ind ia , the young tender
pods are cooked and eaten as a vegetable.

” What may also prove
to be the same plant, w ith jet black seeds

,
is cultivate d as a rotation

crop on sugar estates in Mauritius, under the name of Pois
Mascate . The accounts given by interested parties in America

respecting the agricultural value of the Florida velvet bean
,
must

be received w ith caution . It is undoubted ly a rapid grower and

affords a large yield of nutritious forage. It bears an abundant
crOp Of seed and is therefore readily propagated. Itmay also, in
common w ith many other leguminous plants, possess the power

of Obtaining its nitrogen from the atmosphere, and thus be

admirably adapted for green crop manuring. How far itmay be

found superior in these respects to other plants it is impossible to
say . As it is now being carefully tested in various parts Of the

tropics, it would be well to await reports which w ill, no doubt, be
shortly issued on the subject.
Meanwhile it may be useful to mention some Of tlfe more

prom inent leguminous plants thathave long been used in tropical
countries, both eastern and western, as rotation crops for fodder
and green manuring (1) Vigna Co tiang, the Chowlee of India,
the Tow Cok of China and the Cow pea Of theWest Indies of this
there are several varieties w ith black and clay-coloured seeds
(2) Cojonus ind icus, the Pigeon pea (the small form is known as

the N0 eye pea and the large as Congo pea) ; this is universally
grown in St. Kitts and elsewhere In the West Indies as a

“
greendressing ”

on sugar estates ; (3) Phaseolus lunatus , the sugar or

Lima bean known in Mauritius as Pois d’achery ” “ itremains
on the land for three years and produces large crops of fodder.

”

The ripe beans are however regarded as poisonous ; (4) Dolichos
lablab, the Madagascar or Lablab bean, this 18 known '

In Mauritius
as the “Antaque Dolichos pui pureus, propably a variety of
the latter known in Queensland as the Poor Man

’

s bean ; (6)
Pho seolus Mango, the green gram Of India, known In Barbados as
Woolly Pyroe . This Is planted “

after the canes are reaped and
afterwards turned in as a green dressing.
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DCXXII.— CHINA GRASS. 1891 ONWARDS.

In former articles' in the Kew Bulletin,
the names China

grass, Ramie, and Rhea, have been applied
,
as had been customary,

indiscriminately to the products of Bwhmer ia niveo and B .

tenaciss imo . It is now generally agreed to employ them w ith
more precision .

CHINA GRASS is obtained from Boehmeria nivco ,
easily recog

nised by the white under side of the leaves, which yields an

annual crop of stems in the Open air, even in England.

RAMIE or RHEA is Obtained from B . tenocissima , which has the
mature leaves green underneath, and in this country can only be
grown under glass .

PARIS TRIALS .

Trials Of machines for the preparation of China grass were

he ld at Paris in the years 1888, 1889, and 1891.
The first were under the direction of the French Government

the resul ts w ere given in the '

ew Bulletin for 1888 (pp. 273

The second were in connection w ith the Paris U niversal Exhibition
of 1889 ; the results were also published in the Kew Bulletin

(1889, pp. 268- 278 ; 284 The third was not a Government

The
pl
revious articles that have appeared in the Kew Bulletin on this subject

are as O ows

1. Previous history and an account of an industry started at Barcelona, Spain ,

1888, pp. 145 -149.

27

2 . Report of the Cinem a Internatiwwle de lo Roma
'

s , held at Paris, 1888, pp.

8—280.

Summary of the present position of China gn ss and Ramie
,
1888

, pp.

- 298.

4. Report of trials of Ramie machines at the Exposition Unit-crad le, Paris,
1889, p. 268- 278.

5 . Islet of awards for the decortication of Ramie, made at the Repet ition
(fairer-cello

,
Paris, 1889, pp. 284- 287.

6. Ramie leaves as a food for Silkworm ,
1890, pp. 174—176. (This was after

wards shown to be not well founded sec
“ Insect Life, Vol. III., p.

7. Note on a trial of methods and appliances for deoorticating and preparing
Ramie, held by the Société (let A rics lteurxde France, 1891, pp. 277- 278.

8. China grass at Glasnevin, 1 92, p. 25 1.

9. Trials of Ramie machines at New Orleans 1892, pp. 304 306.
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competition, but was held under the auspices of the Socneté des

Agriculteurs de France. A brief notice is given in the Kew

Bulletin (1891, pp. 277, It was attended by the Director
on behalf of the India Office .

The trials of 1891 took place at Gennevi lliers. near Paris, on the
Ram ie plantation belonging to the Soci eté Agricole de la Ramie .

The plant cultivated was China grass (Bwhmer ia M um ) and it
was understood that its cul tivation had the advantage of a supply
of Paris sewage, The growth of the crop was extremely vigorous
and in

‘
that respect left nothing to desire. The stems succumb to

the first frost, which however does not appear to injure the roots.

Six machines were submitted for competition of these only the
four which received rewards require notice .

Fa nre Ma s]:ine.

This receive d a go ld medal . It admitted of being worked by
hand, but the most satisfactory results were obtained when driven
by a steam motor. It exhibited great mechanical ingenuity in
the detai ls . The leafy stems of China grass as out from the

plantation were fed on to a table from which they were drawn

in leaf-end foremost by two revolving rollers. Behind these was
the decorticating apparatus. Th is consisted of a drum carrying
twelve heaters which appeared to be made of simple T iron . The

bed against which these beaters worked was a quarter of a

cylinder, the radius of which was smaller than that of the drum
carrying the heaters . The space between these and the surface
of the bed therefore varied. The beaters first strike the stems
and w ithout injuring the fibrous cortex, break up the woody core
into segments about an inch long. As the stem passes on into
the w ider space the heaters operate w ith a scraping action which
d islodges the core-segments from the cortex. This, now converted
into a ribbon, is again seiz ed by the heaters as it leaves the bed ,

and when released is blown on to an endless cord which catches
each ribbon in the middle and carries it to dry at any distance
from the machine that may be desirable. The leaves, which it

was thought would be available for fodder, and the fragments of

the core are driven away by the centrifugal force of the drum .

The Faure machine in this form produced clean ribbons w ithout
apparently bruising the fibre, but did not remove the epidermis.

It had the advantage of working continuously
,
but did not always

disengage the core from the butt-end of the stems. It required
the attention of three men two to feed and one to remove the
ribbons. The result of one trial was to obtain from 1 cwt. of

fresh stems 4 lbs. (when dried) of ribbons in six minutes (or
400 lbs. of dry ribbons for a day of ten hours) ; these ribbons
after degumming yielded 15 lbs. of filasse, or 2 6 per cent.
The Faure machine of this type has however been apparently

abandoned by its inventor. The form at present in use w ill be
described subsequently.

De Landtsheer l ilachfine.

This was not materially different in principle from that
exh ibited at previous competitions . It is described in the Ne w
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sometimes known as the green
-leaved China grass . This name

has been given it as the leaves are green on both surfaces . On

this account it can be read ily distinguished from ordinary China
grass in the field. In habit the plant is more robust and the

stems under favourable conditions are larger and more numerous .

Ramie or Rhea is a native of Assam, the Malay Peninsula and the
neighbouring islands . Rhea is the Assam and Ramie the Malay
name for one and the same plant. The Malay name is the one

generally used in this country ; in India, Rhea is chiefly used .

Thi s plant thrives only in tropical countries and it is useless to
attempt to cultivate it elsewhere. At Kew itw ill only grow we ll
when kept under glass all the year round .

Both plants require good deep soil such as is found in alluvial
deposits in tropical countries . The climate should be warm and

humid and w ithout a prolonged dry season . In the systematic
treatment which China grass receives at the hands of the Chinese
it is abundantly supplied w ith moisture and manure, and by these
means several crops are produced in one season . Hence poor
soil and rather dry situations are quite unsuitable for grow ing
these plants. The relative yield of China grass and Ramie over
large areas has not yet been definitely determined . This is a

matter that deserves careful investigation, as also the relative
quality of the fibres and their suitability for various textile
purposes . The two plants are kept distinct in Jamaica. Mr. W.

Fawcett Director of the Botanical Department in Jamaica
states The green-leaved Ramie (Bwhmeria tenarissima ) is
evidently the best for low elevations, while China grass w ith the
white under-surface (Baa/criteria nivea ) is the best for the hills .

At C inchona feet
,
w ith a mean temperature of F.) thelatter is grow ing 10 to 12 feet high.

”
As regards difference in

growth Mr.W. Cradw ick
, at the Hope Gardens (elevation 600 feet,

mean temp. 75 4
°

finds that the green variety produces
with sim ilar treatment about double the number of canes per

root.

In the Agricultura l Ledger (1894, No. 6, p. issued by the
Government of India, Dr. Watt draw s attention to the different
requirements as regards cl imate between China grass, and Ramie
in the follow ing words

It would obviously be a m istake to attempt the cultivation of

the temperate-loving plant (B . nivea ) in the tropical plains of

India. But so far as can be ascertained this is actually what has
been done in the majority of experiments hitherto conducted in
India. From time to time fresh supplies have been imported
from China and distributed all over this country, so that India
may fairly be characterised as having fully attempted the

acclimatisation of China grass, but done little or nothing towards
endeavouring to extend the production of Ramie (B . tenaciss ima )
which, for the sake of convenience of expression, w e may
characterise as its indigenous stock .

”

As regards other points of difference between China grass and
Ramie the follow ing opinion was expressed in a letter addressed
bv Kew to the India Office, dated the 8th May, 1890

Whether the fibre of Ramie is at its best really as good as thebest China grass (Boehmeria m
'

w a ) is a point that appears not to
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have been definitely settled. It may turn out to be simply a

question of soil and climate . China grass may give a larger and

better supply of fibre under cool conditions, whereas Ramie or

Rhea may do equally well under essentially tropical conditions.

The question as regards India may easily be settled by cultivating
under various condition of climate and soi l authentic specimens
of each plant, and by instituting, as suggested by Dr. Watt, a

careful chem ical and microsc0 pic analysis of the fibres yielded byIndian-
grown plants of both Bmhmer ia nivea and B . tenaciss ima .

In the U nited States, w ith a comparatively temperate climate,
except in the extreme south, the plant so far cultivated is China
grass (Beehmer ia nivea). In a Report (No. 7) on the Cultivation
of Ramie in the United States,” by Mr. Chas . Richards Dodge,issued by the U . S. Department of Agriculture (Washington,

the distinctions between China grass and Ramie are not so

clearly kept in view as could be wished. Practical ly the former

onl y is dealt w ith. But the name Ram ie or Rhea is unfortunately
applied to it. It is probable that China grass (Bwhmer ia nivea )
is the more common plant under cultivation at the present time,

but it is possible also that, where Ram ie or Rhea (Bmhmer ia

tenuciss ima ) is grown, sufficient emphasis is not laid on the fact

that it is not the ordinary China grass of commerce . As pointed
out by M . Charles Roux in Notice sur la Ramia, this error has
crept into many publications and has been extremely prejudicial
to the development of this culture. It has been represented that
Ram ie (Bwhmer ia temwiss ima ) is successfully grown in France,
but well organ ised experiments have proved that this is a mistake .

Ram ie is essentially a plant of warm countries.

”
The plant

chiefly cultivated in France. and possibly in Algiers also, is
China grass (B aehmeria nivea). The fibre at present known in

commerce as China grass is the produce of B . nivea , prepared
entirely by hand labour in China. The stems are first stripped
and the epiderm is removed by scraping and washing, but a gooddeal of the gum is sti ll left in contact w ith the fibre . This has
subsequently to be removed by chemical means in Europe. The

quantity of this China grass fibre available is somewhat limited .

It forms, however, the chief source of the raw material used for
China grass fabrics hitherto produced in this country and the

Continent.
Ramie in commerce is a term applied indifl

’
erently to the

produce of either B . nivea or B . tenacissima . Its chief use in
Trade Reports appears to be to distinguish between machine
prepared fibre Ram ie and the hand-cleaned fibre of the

Chinese China grass The machine-cleaned fibre in commerce
consists of (1) ribbons or strips which are merely the cortical
layer removed from the stems and dried or (2) the grey, brown,
or whitish fibre in a more or less cleaned condition, freed from
wood, and from the epidermis and gummy matters.

The use of the term China grass applied to the hand-cleaned
fibre shipped from China is free from objection. It is really the
produce of B . n ivea , and no confusion is likely to arise. The term
should , however ,be applied to all fibres, whether cleaned by hand
or by machine, if originally derived from B . nivea . The latter
might be called machine-cleaned China grass.

”
On the other

hand the term Ramie should be strictly limited to the produce of



214

B . tenacissima . A classification of the hand and machine-cleaned
fibres appearing in commerce (show ing also their origin) might
be adopted as fol lows

1. Commercial China grass
(hand-cleaned in China).

2. China grass ribbons or laniéi
Pr

gifig
d

(hand or machine-cleaned). Bwhinegia n it};
3 . China grass raw fibre

(machine-cleaned).
l . Ramie or Rhea ribbons or laniéres Produced from the

(hand or machine-cleaned) RamieorRheaplant,
2. Ramie or Rhea raw fibre. Boehmeria tenac ie

(machine c leaned). sima .

The completely cleaned and bleached fibre or fi la sse could be
easily distinguished as China grass filasse or Ramie orRhea filasse,
according to the plant from which it was originally obtained.

During the last five years more interest appears to have been
taken in these fibres in the new world than in the old .

The United States Department of Agriculture has organised a

systematic series of experiments in d ifferent sections of the

country, and these are l ikely to produce very interesting results.

Mr. Richards Dodge’

s Report (No . 7) already mentioned contains
a large mass of very useful information. In fact, it may be

regarded as contain ing, from the American point of view , all that
is known practically of the cultivation and treatment of China

PLANTING.

The following is extracted from the Foreign Ofi
‘
icc Report,

Annua l Series, 1897, No. 2017, p. 8

The cultivation of the Ramie plant [probably China grass] ,
the fibre of which is superior to flax, on the lands owned by the
Imperial domains at Chakva, near Batoum,

is attracting a good deal
of attention just at present. The climate and soil of the low

lying land in that locality appears to suit this plant extremely
well, and w ithin two years it has developed to so great an extent

that the Administration of the Imperial domain lands is able to
furnish a considerable quantity of the dried stalks to the Govern
ment Paper M ills at St. Petersburg, where it is to be used in the
manufacture of the paper from which rouble notes and stamped
bill of exchange forms are made.

”

As already stated, both China grass and Ramie have been grown
experimenta lly in Jamaica,and averyusefulMemorandumhas been
published byMr.W.Fawcett, in the Bulletin of theBotanical
Dep artment (1894, pp. 33 This contains, also, aReport of the
Jamaica Committee with reference to a prospective trial of the
Al lison Fibre Machine . The follow ing extracts give the cultural
results obta ined in Jamaica (Report of the Director , 1894—95,pp. 221—224)

From experience I think there is little reason to doubt that
the best part of the plant to propagate from is the bottom of the
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the rate of lbs . per acre . The weight of raw fibre
(ribbons ?) per acre obtained by De Mas from lbs . of green

stalks,w ithout leaves, was lbs. or exactly 4 per cent. Favier

gives somewhat similar results. His actual yield was lbs.

per acre. In California, Hilyard gives it at lbs. per acre.

It is probable that the yield of clean ribbons per acre on a large
area, with two or three cuttings, w ill average about900 to lbs .

r acre. Mr. Charles Richards Dodge, of the U nited States
epartment of Agriculture, is of opinion “ that two cuttings of

second year’s growth, when properly cultivated, w ill produce
20 tons of green stalks with their leaves.

”
Further, as each

ton of green stalks, w ith leaves, w ill yield 465 lbs. of clean, dry
ribbons or raw fibre, giving 25 lbs. of degummed fibre,” w e

have, therefore, a return per acre from two cuttings equal to
930 lbs. of clean ribbons and 500 lbs. of degummed fibre or

filasse . No returns of the actual fibre have, however, been made
continuously on a sumciently large scale to justify absolute con

fidence in them. AtWenchow , China, it has been found that an
acre, in one cutting, yields stems, giving 3125 lbs . of fibre.

Thiswould probably be the ordinary ungummed China grass as

received in this country . Three cr0ps would , therefore yield at

the rate of 937§ lbs. per acre.

MACHINES.

In this country many machines and appliances have beenbrought into notice, but ow ing to the absence of a suitable supply
of green stems no exhaustive trials have been held. Such trials
are only possible when a large area specially cultivated for the
purpose is available . As already shown, the conditions in this
country, except in specially mild situations, are not favourable for
the cultivation of China grass. The stems grown at Kew have,
however, been placed at the disposal of persons mak ing application
for them .

An experiment with these stems (Boehmer ia nivea) was made
w ith a Subra machine in October, 1895 . It must be understood
that the results here given represent a single trial only, and no

opinion is intended to be expressed as to the capabilities of the

machine working continuously on a large scale. The stems were

divided into two series as follows

Series A.
-Green stems : selected.

1. Stems with

Stems with
out leaves.
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Series B.
— Green stems rather woody .

Weight of Wet Wet Ribbons

$23 : in
w
rzfi

‘

fies Ribbons delivered after shaking
g by machine. by hand.

III. Stems with
leaves.

IV. Stems with
out leaves .

The Subra machine (in its present form) weighs about 3 to
4 cwts., and has the appearance of an ord inary chafl'

cutter. The

stems, 12 to 20 in number, are fed at one end, and pass quick ly
through a series of crushers and rollers, and are delivered on a

revolving apron,
from which they are taken by hand and well

shaken . The latter treatment gets rid of most of the adhering
wood . The ribbons are then ready to be hung up to dry . The

machine requires one-half horse power, but was worked during
the trial entirely by hand . The stems can be treated either w ith
or w ithout the leaves . There is no reverse action as in most

machines, and hence the whole of the stems pass rapidly through,
and are at once delivered on the apron ready for shak ing and

drying . It is impossible to speak conclusively of a single trial,
and w ith such a very limited number of stems. The following
reports on the trial , furnished to the Subra Company by
Messrs. Cross Bevan, give, however, the results actually
attained

No. 1 .

MESSRS. CROSS AND BEVAN TO THE SU BRA COMPANY, LTD.

Laboratory, 4, New Court, Lincoln’

s Inn, W.C .,

16th October, 1895 .

DEAR SIRS,
HAVING been present at your request at a trial of the

working of your Decorticating Machine (Subra, Eng. Pat.

we now beg to report as follows
China Grass Stems (green).- The stems were supplied from

Kew . The results obtained on the machine were quite satis
factory. The ribbons prove on examination to be intact, and

are therefore stripped w ithout injury to the filasse. The wood
was quite free from fibre, and on the other hand the ribbons
reta ined only a fractional percentage of wood . We, of course,
had no opportunity of making a continuous run with a large
weight of stems, and can therefore only form an estimate of the

behaviour and output of the machine under ordinary conditions
of work. Our estimate is favourable . We w ere not able to see

any weak point in construction or operation calculated to

interfere w ith continuous working and steady efficiency .

Yours faithfully,
(Signed) CROSS BEVAN.

Messrs. The Subra Fibre Co., Ltd .
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No. 2.

MESSRS . CROSS AND BEVAN TO THE SU BRA COMPANY, LTD,

Laboratory, 4, New Court, Lincoln’

s Inn, W.C .,

October 21, 1895 .

DEAR SIRS,
WE beg to hand youthe further results of our examination

of the samples of China grass ribbons referred to in your favour
of the 9th instant. Each sample was received sealed .

The follow ing are the results

Weight as received by us, in
g
rammes

Weight when air-dried

Weight of adhering woodPercentage of adhering wood
Weight of filassePercentage of filasse on green ribbon

Percentage of filasse on dry ribbonPercentage of cellulose in filasse

Yours faithfully,
(Signed) CROSS BEVAN.

Messrs . The Subra Fibre CO ., Ltd .

The result of the investigation in regard to Sample 3— mature
stems w ith leaves —may be summariz ed as follow s — The green

stems w ith leaves weighed grams., and yielded air-dry
ribbons weighing 129 grams. This is at the rate of per cent.

The same dry ribbons yielded filasse weighing 76 grams: This is
at the rate of 58 per cent. on the dry ribbons, and at the rate of

16 5 per cent. on the wet ribbons. On the other hand the per
centage of filasse obtained from the green stalks w ith leaves is
2 8 per cent. According to this, 100 tons of green stems w ith
leaves (of B . nivea ) will yield 4 7 tons of air-dried ribbons, and
2 8 tons of pure fine filasse .

While the y ield of air-dried ribbons closely agrees w ith the
Paris trials, the yield of filasse is nearly double.

The follow ing report was made by Messrs. Ide and Christie on

a sample of China grass ribbons prepared by the Subra machine
from green stems grown at Kew

MESSRS. IDE CHRISTIE TO ROYAL GARDENS, KEW.

72, Mark Lane, E.C .,

2nd October, 1895 .

YOU R favour of the 29th instant, with the sample of China

grass ribbons, is duly to hand . The latter appear to be fairly well
done, but we notice many bits of the wood sti ll adhering to them.

This should not be, as it is a fatal objection w ith many .
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value would be £3 . This would be the approximate value of

fibre produced on a 5 per cent. basis from a ton of green stalks
w ith leaves.

”

The most complete and recent account of the Faure machine is
given in the report of a lecture delivered before the Indian
Section of the Society of Arts by Mr. Thomas Barraclough on the
25 th March

,
1897. This is published in the Journa l Soc. Arts .

(vol . xlv ., April 2, 1897, pp. 424- 440) see also B ritish Trade

Journa l (May 1,
The machine, which weighs 11 cwt., is very strong and not

liable to get out of order. It consists ma inly of the framework

and driving-gear, the decorticating drum carrying beaters and the
feed-bed . Th is latter is the important feature of the machine, by
reason of its special contour which varies at different parts to suit
the various descriptions ofwork wh ich themachine has to perform .

The first partof the bed is curved outwards, the second is straight,
and the th ird is curved inwards . The stems are fed into the

machine over the first part of the bed, where the woody portionbecomes immediately broken and partly removed the strip

passes on to the second part, and as the speed of the beaters is
considerably greater than that at which the stems are fed into the
machine, a scraping effect is produced on the strips, seeing that

the distance between the beaters and the surface of the bed is less
than the thickness of the strip. This scraping action effects a

double purpose ; it attacks the outer skin and also all matters
extraneous to the fibre. The strips then pass down vertically into
the machine, and the separated matters, v iz ., most of the woody
parts, the skin, and gummy substances, are thrown out to a

distance by the centrifugal force of the beater drum . When th e
stems have entered to w ithin a short distance of their end, the
return movement is effected and they are w ithdrawn . During the
w ithdrawal the follow ing action takes place : At the inward curve
or third part of the bed, the filaments are slightly and gradually
graz ed by the beater blades, which throw out the coarser of the

débris still adhering. The operation is performed w ith great
delicacy the fibres assume the position of the chord of the curve,
and are constantly agitated by the beaters . When the fibres
arrive at the second part of the bed, as the space between it and

the beaters is infinitely reduced. the entire removal of matters

still adhering to the fibres is effected, and these latter leave
the machine white , parallel, and free from woody matter, from
skin

,
and from the major portion of the juice. The concave bed

or breast is mounted in such a way that its position to

the action of the beaters is easily regulated . The brackets
which carry the bed are supported by spiral spring cushions and

flexible legs, the object being to obtain a rubbing action between
the beaters and the fibre, having for its special object the loosening
and removal of the skin. The elastic bed gives way or vibrates
an enormous number of times per minute, and this pro duces thedesired rubbing or knuckle-joint action between the heaters

and the fibres on the bed . The shape of the feed-bed causes it to
rema in clean and free from extraneous matter through the action
of the beaters . Choking is thus rendered impossible. All

abnormal strains are avoided, and the machine can be kept at
work from morning till night w ithout stoppages for cleaning.



221

The refuse falls underneath the machine, and is removed from
time to time. In the case of a number of machines working
together, an endless band or conveyor, passing under themachines,
removes the refuse continually, and so keeps the neighbourhood
of the machines perfectly free from it.

”

McDona ld-B oy le Dccortica tor.

This machine. also constructed on the plan of a revolving drum
and beaters w ith a reversing process, has been carefully tried in
Trinidad and Jamaica, and appears to be under trial at the present
time in the Malay Peninsula.

The result of the operations in Trinidad are given in the

Proceedings of the Agric ultura l Society (1897, pp. 149 The

following is an extract

The McDonald machine the committee saw at work simply
produced Ramie ribbons by break ing up and detaching the
woody core of the stems, which it did far more expeditiously and
cheaply than could be done by the cheapest hand labour and the

operation is so easy that the machine cannot get clogged or out of
order, and requires no skilled labour. The machine was under
the disadvantage of be ing run by a steam engine not under proper
control, but in ten minutes we saw it decorticate 18 lbs. of stem ,

giving lbs. of green fibre, which would equal 1 lb. of dry .

Working under proper conditions, we are of opinion the machine
w ith one trained man would be able to treat about one ton of
stems in 12 hours , yielding one cwt. of ribbons, which is estimated
to give 75 per cent., or 84 l . of ‘filasse

’
or cleaned fibre

, after

undergoing the degumming process .

The Boyle process degums the ribbons by treating them w ith
certain simple and inexpensive chemicals, and we saw the process
carried out on a small scale.

”

The results in Jamaica are published in the Journa l of the
Jama ica Agr icultura l Society (Vol. 1, 1897, pp. 271 The

summary of five tests was as follows : Weight of green stems
passed through the mach ine, 99 lbs. 14 oz s. time occupied in
treatment, 81 minutes weight of wet ribbons produced

, 18 lbs.

”

The Committee added, We think the whole process can only be
operated successfully on a large scale by the central factory
system.

In a Report issued by the Foreign Office (No. Annual
Series, 1898) on the trade of Guatemala, Mr. Consul Trayner
states that experim’

enta l trials have been conducted by a

wealthy inhabitant of that countrywho claims that, with a machine
prepared locally, “ the Ramie can not only be decorticated, but
also degummed w ithout damaging the fibre.

”
It is impossible to

offer an opinion on the merits of this machine with our present
information, but, if it realiz es the expectations of the inventor,we
shall doubtless hea r more about it.

DEGUMMING .

No machine can do more than decorticate the stems of China
grass, and more or less clean the fibre . There is still the further
task of converting this into filasse fit for manufacture . One
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Intricate element in the problem is the dovetailing of the two

processes, one mechanical, the other chemical . It was at first
supposed that the degumming processes could efiectually deal
w ith ribbons, from which they would remove everything except

the filasse. But there is some risk of injuring this by the prolonged action of chemicals, the treatment with which it is

desirable to reduce to a minimum . Hence mere conversion into
ribbons was thought to be no longer sufficient ; the epidermis
must be got rid of

, and the fibre as far as possible mechanically
separated . But at present the tendency appears to be to fall back
on ribbons, and this impl ies the existence of methods which w ill
produce filasse uninjured by the chemical treatment. Great

hopes have been entertained of the Favier process, which still
seems to hold the field in great measure . The Un ited States

Consul at S. Etienne in a report quoted in the Journa l of the

Society of Arts (Nov. 16, 1894, p. describes this as
“
a

chemical process of which M. Favier keeps the secret, but which
is supposed to consist of a weak alkaline solution in which the
fibres are boiled .

” Mr. Barraclough, in the lecture already
quoted, says (p. 431) Manufacturers use a variety of processes
and apparatus. As a rule, the most successful of them keep their
processes of degumming and bleaching to themselves, and do not

patent them .

Boyle Process.

The follow ing information respecting this process is taken

from the Glasgow Hera ld (Aug. 13, 1895 )

The Midland Spinning Company of Long Eaton claims that for
the past twelve months it has been engaged in treating and

degumming Ramie, and Spinning the result into yarns which are

being sold in the open market at very remunerative prices .

’

The

process is the invention of Mr. H. H. Boyle, and is patented .

The China grass or ramie arrives at the works in the form of

ribbons or laniéres. It is passed through a series of tanks, or

chem ical baths, which remove the gum and subsequently soften
and bleach the fibre . The Ramie is drawn slow ly through these,
clasped between two endless chains kept moving by suitable
gearing. At the feeding end the chains are kept about one foot
apart one above the other, but as they near the first tank they
approach until they firmly grasp the bundles of ram ie placed
between them . As the fibre passes from one tank to another the
chains again separate and allow the Ramie to pass between rollers,
which are fluted break ing cylinders in the first stage and wringing
rollers in the latter part of the process . The gum is dissolved in
the first tank, and when the Ramie has passed the rollers the fibre
is sufficiently loosened to be pulled out free from the w oody part

of the bark . When the Ramie finally emerges at the end of the

apparatus it is a pure white filasse, and after drying in a heated
room is made into ‘

sliver.

’

The time occupied is a little over
five hours . The sliver is gradual ly reduced to yarn by the usual
roving and spinning frames, which are exactly sim ilar to those
for spinning silk and long-staple wools. Thus there can be no

di fficulty in work ing this Ramie-sliver in other spinn ing mills
w ith their ordinary machinery . Tw ines, fishing-lines, and sail
cloth are also manufactured .

”
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The plants can be grown w ith the greatest ease . But when the
problem of treatment is solved, the supply of the raw material
will be l imited to warm countries. The cultivation of China
grass in temperate regions w ill never be able to compete success
fully w ith that of Ramie (or perhaps of China grass) in the

tropics . It is known that when ribbons can be produced
sufficiently cheaply, these can be degummed and turned into
filasse at a small cost. The whole question then still turns, as
in 1888, on the production of ribbons. We are still waiting for
a decorticator which w ill not merely turn out ribbons fit for

further manufacturing processes— that has been accomplished
but w i ll turn out

, say , half a ton a day at a small cost. Till
this has been found, the planter cannot profitably dea l with
his crop, and the degumming processes now almost entire ly
dependent on hand-cleaned fibre from China are paralysed for
want of a supply which will allow the finished product to

compete w ith other fibres.

The ribbons must be susceptible of being delivered to the de

gumming factories at a cost not exceeding £7 to £9 per ton .

This would pay the planter if he had a decorticator which would
enable him to prepare the ribbons at a cost which would leave a

profit. At present he cannot produce ribbons under £12 to £15
a, ton.

Then the degumming processes should turn out filasse at a tota l
cost of £36 to £40 per ton. At this price the demand would be
considerable, and a large and prosperous industry would result.
To put the position in other words, filasse must be put upon the

market at about 4d . a lb.

‘

To use the words of one of the speakers

in the discussion at the Society of Arts, unless it could be
brought down to something like the price of cotton or flax, it was

impossible to make any profit out of it.”

DCXXIII. —DECADES KEWENSES.

PLANrARUM NovARU M IN HERRARIo HORTI Bren CONSERVATABU M.

DECADES XXXI.— XXXIII.
301. Pollacalyx symphyodiscus, Stapf [Rh iz ophorese] ; disco

breviter tubuloso sublobato atque staminum serie epipetala in

lobulorum apicibus altera inter lobos ad bas in disci inserta
insignia.

Ramuli ful vo-hirtelli. Folia obovato-oblonga,abrupte obtuseque
acum inata, basi rotundata, poll . longa, 2- 2gpo ll. lata , m inute
glanduloso-denticulata, supra pilis minutis fugacibus solitariis vel

paucis fasciculatis e tuberculis albidis ortis consperse, infraindumento sim ili laxo sed robustiore diutius persistente instructs,
nervis admodum prorsus ductis utrinque circiter 6 ; petiolus
crassiusculus, 4—6 lin . longus, hirtellas, demum glabratus ; stipulae
ovatus, obtusae , dense fulvo-tomentellm. F lores solitarii vel pauci,brevissime fasciculati, 5—6-meri pedicelli fulvo-hirte lli, floribus
mquilongi. Ca lyx campanulato-tubulosas, 4—4§ lin. longus
fulvo-hirtellas lobi triangulares, tubo triplo vel ultra breviores
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Peta la alba, obovato -oblonga, ob margines superne infloxos fim
brilligoros subcucullata, 15 lin. longa, fulvo-pubescentia. Discus
tubulosus, {L 1 lin. longus, sublobatus. Stamina biseriate, insertions
supra descripta filaments minima.

BORNEO. Sarawak, PenkuluAmpat, Haviland, 2206.

302. Jasminumnitidum, Skan [Oleacem] ox afiinitate J . bifara ,

Wal l, et J . subtr ip linervis, Blumo.

Ramuli graciles , subtiliter pubescentes. Folia Simplicia,
opposita, elliptico-lancoolata, apice brevitor acuminata, basi sub
cu

‘

neata
, nitida., supra viridin, glabra, subtus pallidiora, parcepilose solum ad costam, vents primariis 3, 2—3 longa, 5—1}

po ll. lata ; petiolus 2§ 1in. longus, donso pilosus. bymte pauciflorae,
ramulos broves terminantes. Flores fragrantissimi ; pedicelli
4—5 lin. longi. Ca lyx pilosus, tubo quam dentibus breviore,
dentibus linearibus recurvis 2 lin . longis. Corolla albo, tubo
angusto i poll. longo, lobte 9—11 lineari-lanceolatis quam tubo
paulo brevioribus.

ADMIRALTY ISLANDS. Imported by Mr. W. Bull, of Chelsea.

303. Macroscopic elliptica, N. E . B rown [Asclepiadeas]
.ll . urceola ta , Karst., afiinis, corollas tubo mul to brovioro differt.
Caules volubiles, longe hirsuti. Folia 6—7 poll. longa. 4—4} poll .lata, elliptica, cuspidato-acuminata, basi cordata, auriculis im

bricatis, utrinque villosa, longe petiolata, Umbellie brevitor
podunculatae , 8—10-florae. B ractea ' 6—8 lin. longe , g lin. latm,

l ineares, acuminatis . Pedicelli 3—4 lin. longi, h irsuti. Sepa la 4—5
lin . longa , 2 lin. lata, Oblongo-lanceolata, acuta. Corolla; tubus
snbglobosus, 25 lin. longus l imbus 1 poll . diam ., planus, 5 -lobus,
extra m inuto pubescens, intra puberulus , olivacous, fauco viridis.

Corona lobi carnosi, deltoidei, truncati, dorso in corolla adnati,
incurvi, albidi.
BRAZIL. Described from a living specimen, introduced by

F. Sander Co.

304. Alpinia strobilifera, Baker [Scitam ineae] a speciebus
re liquie mcedit opieis lateralibus prope bas in caulis impositis.

Caulis foliiferus elongatus. Folia Oblongo-lanceolata, facie
g labra, dorso pubescentia, subpodalia, 2—3 poll. lata . Flores in

ap icis oblongis dousia lateralibus prope basin caulis dispositi, ante
anthosin in bracteolis membranaocois inclusi. Sp ine 2 poll. longe ,

1 po ll. diam. bracteis ovata ,
persistentes, floribus breviores.

C a lycis tubus infundibularis, 2 lin. longus, lobis ovatis tubo toqui
longis. Labellum obtusum,

dorso villosum, 6 lin. longum .

BRITISH NORTH BORNEo. East Coast, U reayh.

305 . Zephyranthes (ZephyritSS) longipes, Baker [Amary llideaa]
a Speciebus reliquis hujus sectionis recedit pedicel lo longissimo.

Bulbus ovoideus, 1 poll. diam ., tunicis exterioribus mem

b ranaceis brunneis. Folia linearia, glabra , Pedmwulus gracilis,
fragilis, subpedalis . Spa t/ca 15 lin. longa , deorsum cylindrica

,
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sursum
O

bifida, valvis convolutis. Pedicellus 3—4 po ll . longus.
Ova r ium oblongum, obliquum, 3 lin. longum. Per ianthium

pallide rubrum, 3 poll . longum, tubo brevi anguste infundibulari,
limbi segmentis lanceolatis. Stamina perianthio triplo breviora,
antheris lineari-Oblongis. Sty lus profunde trifidus. Capsula

globosa, 6 lin. diam .

U RU GUAY. Monte Video, on the banks of the river St. Lucia,
flowering in December, Camera , 2.

306. Zephyranthes stonopetala, Baker [Amaryllideae] ; a

speciebus reliquie sectionis Euz ephyranthis differt perianthii
segmentis linearibus.

Bulbus globosus, 1 11. diam .,
tunicia exterioribus mom

branacois brunneis. E’zlia erecta, anguste linearia, glabra.

Peduiwulus gracilis, fragilis, uniflorus, 8—9 poll . longus. Spa tha

membranacea, 15 lin. longa, cylindrica , apice bifida, valviS parvis
subulatis. Pa licellus erectus, 15—18 lin. longus. Perianthium
pallide rubrum, 21 lin. longum,

tubo brevi, limbi segmentis

linearibus . Stamina perianthio triplo breviora, antheris parvis
lineari-Oblongis. Sty lus tricuspidatus. Capsule oblonga, 2 lin.

longa.

U RUGUAY. Monte Video, on the banks of the river St. Lucia,
flowering in January, Cantera , 10.

307. Hippoastrum Arechavaletm, B aker [Amaryllideae] a

speciebus omnibus Euhl
'

j ipetwh
‘i recedit l imbi segmentis oblongis

tubo anguste infundibulari mquilongis .

Bulbus globosus, magnus . Folia lorata, obtusa, glabra,poll . lata, ad basin o medio sensim attenuate. Scapus validus,
1k 2-pedalis. Umbella 4-florm, spathaa valviS maga is oblongis,

pedicellis 15—2 poll . longis. Perianthium album
,
venis rubris

docoratum,
3 poll . longum, limbi segmentis oblongis obtusis

8—9 lin. latis tubo anguste infundibulari sequilongis. Stamina
limbo duplo breviora, antheris linearibus. Sty lus profunde
trifidus, antheris superans .

URU GUAY. Monte Video, Cantera , 1.

308. Hespcraloe Davyi, B aker [Liliacea -Aloinete ] ; ab H.

yucccsfiilia , Engelm ., recedit foliis latis modio subplanis, racemis
copiose paniculatis, pedicellis brevibus medic articulatis, antheris
magnia linearibus.

Herba acaulis. Folia dense rosulate, onsiformia, crassa, dura,
virid ia, 3—4 pod . longa, modio subplana, ad apicem acuminatum
con volutum sens im attenuate

, margine brunnea filis cOpiOSiS

dejectis . Pe dunculus (panicula inclusa) 12-pedalis ; ram i patuli,
1—2-pedales ; pedicelli breves, erecti, fasciculati, med io articulati ;
bracteaa parvis , ovetae. Perianthium oblongum, viride , 8—9 lin.

longum, segmentis Oblongo -lanceolatis, facie albis venis crobris

viridibus percursis. Stamina perianthio paulo breviora, eutheria
linearibus, filamentis applanatis. Ova rium ampullseforme, in

stylum brovem erectum attenuatum .

CALIFORNIA Received w ith a description from Mr. J . Burtt
Davy , from the garden of the U niversity of California at Berkeley.
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3 12. Erianthus formosanus, Stapf [Gramineae-Andropogonoae]
E r ianth ofa stigia lo, Neos, Similis, spiculis minoribus et gluma iv.
ciliata ot staminum numero (2) distinctus.

Culmi subrobusti, 3 ped . alti, multinodes, summo parto excepts.

glaberrimi . Foliorum vaginis ore fimbriatae, cmtorum glaber
rimae ; ligulae brevissime

,
truncatae, ciliolatae ; laminae lineares,basi vix angustiores , ad 1 ped . longus, circiter 15 lin. latte , mar

ginibus scabris exceptis loves . Panicula obovato-Oblonga, o

racemis 15—20 composita, ad 6 poll . longa ; rhachis communis
ad 3 poll . longa, secundum angulos ciliata, racemis infimis paulo
brevior ; racemi sessiles, erecto-patuli, ad 5 poll . longi, flexuosi,
graciles, albo-vel subroseO-villosi, multiarticulati ; articuli pedi
celliquo filiformes, 1—1} lin. longi , pilis duplo longioribus ciliati.
Spiculce sessiles lanceolatis , 15—1} lin. longus, spad iceae quam
villi involucrantes 4-plo longiores ; gluma i . chartacea, suba
cuminata

,
minutissime bidentata, carinis superne ciliolatis, in dorso

medic longe pilosa, inter carinas marginosque tenuiter 1-nervis
n chartacea, lanceolata, acuta, longiusculo ciliata, 3-nervis ;
l l l . oblonga, obtusa, hyalino, cil iata ; iv. quam ii . duplo brevior
lanceolata, hyalina, superne ciliata, ox apice subintegro aristata,
arista gracili pallida 3 lin. longa ; palea minuta, subrotunda,
ap iculata, hyalino, evenia. Lodiculae glabras . Stamina 2 ;
antheras 3 lin. longis . Sp iculce pedicellatce sessilibus paulo
minoros ; gluma i . ubique longe densoque pilosa ; ii. in dorsopilosa.

FORMOSA. Taiwan,
Apes

’
Hill

,
Playfa ir, 314.

This and E . fulvus , Nees , collected by Dr. A. Henry, near

Ichang, Patung district (No. are the only species known
from Chinese or Japanese territory.

313 . Spodiopogon Beccaru
, Stajgf [Gramineae-Andropogoneaa] ;inter Spodiopogonem et E rianthum intermed ius, ob ramos graci les

et glumam i . haud manifesto carinatam priori adnumerandus,
et

,
Si divisionem generis a Hackel propositam accipias, juxta

S. (Pleurachnen) dubium,
Hack., ponendus.

Culmi robusti, ad 4 lin . crassi, glaborrimi. Foliorum vaginae
glaberrimae, quam internodia paulo breviores ; ligulae breves,
rotundata ,

firmao ; laminae e basi angusta lineari-lanceolatie
setaceo-acutatse, ad 9 poll . longse, ad 9 lin. latae, firmse,

glaberrimae. Panicula ad 8 poll . longa rami solitarii, graciles,basi longe nudi, inferiores ad l i poll . longi, ad nodos barbati
racemi brevitor vel brevissime pedunculati, pauciarticulati,
brunnescentes, gilbo-villosi ; rhachis fragillima articuli 1—1
lin . longi , ut pedicelli paululo breviores clavati, glabri vo

sparse pilosuli atque apice brevitor ciliati. Spiculce sessiles

lanceolatse villio involucrantibus paululo breviores ; gluma i .
oblonga, obtusa, circiter 2 lin . longa, apice snbhyalina, proctor

margines ciliolatos glaberrima, nervis 4—6 subaequalibus vol 2
lateralibus paululo longioribus ot validioribus vix carinan
tibus nec medio nervo distincto ; n . lanceolata -oblonga, subacuta,
3 -nervis, marginibus brevitor ciliatis ; i ii . pm cedenti Sim ilis sed
latior et paul o brevior iv. oblonga, 1glin . longa, ad medium biloba,
lobis denticulatis arista ad 5 lin . longa ; palea lineari-Oblonga ,



ciliata, 1} lin. longa. Lodz
'

m lw glabra . Antherte vix 1 lin . longa .

bpz
'

eula'

pa lirellatw sessilibus similes. sed uervi glumarum i ., ii.

at iii . crebriores.

SUMATRA. Highlands of Padang, Becca ri, 398.

314. Diplachne Gatacrei, Stapf [Gram inea -Festucea ] ; afiinis

I) . serotinae, Link, sed panionla ramis gracillimis spiculas tautum
3-2 distincte pedicellatas gerentibus vel spicula solitaria terminatis
atque glumis fiorentibus 3-nervibus distincta.

Herba laxe ca spitosa, ad 2 ped . alta, innovationibus abbreviatis

dense foliatis. Ca lmz
'

graciles, multinodes. Foliormn culmorum
vagina arcta quam internodia paulo breviores vel longiores ;ligula ad seriem ciliarum minutarum redacta ; lamina patula ,

breviter lineari-lanceolata , acuta , 6—10 lin. longa , glauca ,

asperula . Panieula laxa, poll . longa ; rami infimi ad H poll .longi, spiculas 3—2 gerentes ; ca teri spicula solitaria termmati

pedicelli spiculas a quantes. Sp icula; ad 5 lin. longa , 4—6-flora ;

rhachilla minute hirtella gluma i . lanceolata, acuta 15—2 lin .

longa, hyalina, l -nervis 11. similis, sed magis oblonga et obtusior ;

gluma florentes ovato-oblonga , obtusa , obscure emarginata ,

25 lin. longa , glabra , pallide virides, apicem versus sa pius

purpurascentes, 3-nerves, mucronata .

INDIA. Chitral, Warai, 4500 ft., Chitra l Relief Expa l., 1895 ,
17626.

3 15 . Alsophila Henryi, B aker [Filices-Polypodiacea ] ; ab

A . Oldhami, Bedd . (A. seoth
'

an a, Baker) reced it segmentis
ultim is duplo latioribus distincte dentatis, vents 9—10—jugis,
soris majoribus medialibus .

Caudex 5—20-pedalis . L amina ampla, tripinnatifida, mod ice

firma. utrinque viridia, glabra ; pinna Oblongo - lanceolata ,

2—2Q-ped . longa ,
9—10 poll . lata ,

rhachibus castaneis facie pilosisdorso n itidis ; pinnula lanceolata , sessi les, inferiores 45- 5 po ll .longa , 12—14 lin . lata , profunde pinnatifida ; segmenta tertiaria

lineari-oblonga, dentata, 2 lin. lata ; vena segmentorum 9—10-juga ,

perspicua , erecto
-
patentes, omnes plera que simpl ices, inferiores

interdum furcata . Sorz
'

superficiales, globosi, inter costam et

marginem mediales .

CHINA. Yunnan ; forests ofMengtz e, alt. 4000 ft.,Henry, 1145 1.

316. Davallia (Humata) platylspis, B aker [Filices-Poly
pod iacea ] ; frondibus D. a nmr iem i, Sm ith, sim ilis, recedit

indusio late orbiculari marginibus liberis.

Rhiz oma gracile, late repens, epigaum, paleis lanceolatis

m embranaceis ascendentibus ferrugineis demum albidis dense
vestitum. Lamina deltoidea, 9 [0 poll . longa, coriacea, utrinque
g labra, rhachibus anguste alatis ; pinna infima reliquie multo
majores, tripinnatifida pinna et pinnula -basi inferiori cuneata
s egmenta ultima parva, ina qualiter oblonga, obtusa ; vena seg

m entorum furcata ; petiolus nudus, pallide '

brunneus, 6—7 poll.
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longus. Sar i globosi ad dentes ultimas BO lital 'l l . Indasium
orbiculare, chartaceum, persistons, glabrum, 3} lin . diam ., basi
aflixum

, marginibus liberis.

Yunnan ; Mengtz e, on rocks, alt. 4800 feet, He nry,
1 2.

317. Adiantum myriosorum,
Ba lcer

”

[Filices Polypodiacea ]habitu omnino A. peda te , Linn ., simile, recedit soris parvis
globosis, indusio reniformi persistente .

Lamina pedata, 8—9 poll. longa et lata, chartacea, utrinque
glabra, intense glauca, rhach ibus gracilibus nudis nitidis atro

castaueis : segmenta primaria 10, erecta, lanceolata, pinnata, cen

tralia 6—8 poll. longa, 10—12 lin. lata , exteriora sensim minors

segments. ultima crebra, subsessilia, triangularia,margine superion
crenato fertili , marginibus inferioribus et interioribus rectis

sterilibus petiolus 6—7 poll . longus, atrocastaneus. nudus, nitidus.

Sar i ad segmenta inferiora 4—5 , globosi . Indete inm reniforme,

firmum, glabrum ,H lin . diam.

CHINA. Yunnan ; southern mountains of Mengtz e, alt. 6000 ft.,
Henry , 9266.

318. Nephrodium (Lastrea) Orsaghn, Baker Filices Polypodiaosa ] a N . earipens i, Hook, recedit venulis —8-jugis, indus io
persistente .

S
'
tipites elongati, nudi , straminei, 15 poll . longi . Frondes oblongolanceolata , bipinnatifida , modice firma , utrinque virides, facie

glabra , dorso obscure pubescentes, sesquipedales, medio 6 poll.lata , pinna multijuga , sessiles, lanceolata , profunde pinna
tifida ,

infima haud reducta , majores 3-4 poll. longa ,
9- 10 lin.

lata , segmentis secundar me lineari-oblongis integris obtusis 1 lin.

latis, venulis simplicibus erecto-patentibus 7—8-jugis. Sar i parvi,
mediales, indusio glabro persistente.

Barn s}! N0 3 TH Bommo . Creagh.

319. Nephrodium (Lustrea) diflractum,
Baker [Filices-Polypo

diacea ] ; cum N . undula te , Baker, ceylanensi, rhachid i primar io
valde flexuoso congruit difiertpinnis magis compositis, rhachibus

alteris rectis .

Pa lm? basales magna ,
lanceolata , erecta ,

firmula ,
brunnea .

Lamina deltoidea, decomposita, 15—18 poll . longa, modice firms .

utrinque viridia glabra, rhachi primario gracili stramineo nudo
valde flexuoso pinna infima reliquiamajores, deltoidea , defiexa ,

distincte petiolata , latere inferiori producta ; segmenta ultima
ovata, obtusa, basi inferiori cuneata ; vena laxa , simplices, per
spiona ,

venulis lateralibus ascendentibus petiolus nudus, gracilis,
pedalis. Sari parvi, globosi, ad bases dentorum ultimorum ap

proximati. Indus ium parvum, viridulum, glabrum, persistens ,
reniforme.

CHINA. Yunnan ; Mengtz e, south-east. mountains, in woods ,

alt. 8000 ft., Henry , 9028.
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Rhiz oma epigaum, repens, 2 lin. diam., paleis lanceolatis sor

dide brunneis vestitum . Lamina lanceolata, integra, 9—12 poll.longa, infra medium 18—21 lin. lata, ad apicem sensim attenuata,
basi secus stipitem decurrens, mod ice firma, facie viridia glabra,dorso pra sertim ad costam parce paleacea ; vena majores margini
pa ne parallela ; venula intermedia in areolas copiosas anasto

mosantes : petiolus subnudus, gracilis, 4—6 poll. longus. Sari

globosi , superficiales, 1 lin. diam.,utrinque prope costam uniseriati.

CHINA. Yunnan Mi-lo d istrict, Henr i 9896.

324. Polypodium (Phymatodes) palmatopedatum,
B aker [Fi lices

I’olypodiacea ] a speciebus reliquis hujus subgeneris recedit

frondibus palmatopedatis .

Rhiz oma epigaum, longe repens, 2
-lin. diam., paleis magnis

lanceolatis cuspidatis membranaceis so ide brunneis erectis

dense vestitum. Lamina quadrata, pedate-palmata , basi cuneata,
10—12 poll . longa et lata. membranacea, utrinque viridis, glabra,
facie nuda, dorso paleis minutis brunneis conspersa, segmentis

10- 12 erectis lanceolatis leviter imbricatis, centralibus 7-8 poll.longis 12 - 15 lin. latis. exterioribus multo minoribus ; vena in

areolas parvas hexagonas anastomosantes, primaria parallela
nulla . Sar i superficiales, prope costam uniseriati ; inferiores
oblongi vel lineari-oblougi, superiores globosi.
CHINA. Yunnan Mi-lo district, Henry, 9289.

325 . Polypodium (Phymatodes) trisectum, B aker [Filices-Poly
podiacea ] ; ad P . trifidum,

Don, accedit ; difiert rh iz omate gracili
frondibus membranace is trisectis, lobis late ralibus parvis erecto
patentibus .

Rhiz oma epiga um,
repens, gracile, palele parvis linearibus appreseis sordide brunneis vestitum. Lamina delto idea, trisects ,

10—12 poll . longa, membranacea, utrin ue viridis, glabra, lobo
terminali lanceolato integro deorsum 18—21 1iu. lato ad apicem
sensim attenuato, lobis lateralibus multo brevioribus erecto

patentibus vena primaria parallela , erecto-patentes, marginipa ne producta venula intermedia in areolas copiosas hexagonas
anastomosantes, venulis liberis inclusis ; petiolus gracilis, nudus,
4—5 poll . longus. Sari globosi, superficiales, ad costam contigui,
utrinque costam uniseriati, inter venas primarias solitarii .
CHINA. Yunnan Mi-la district, in woods, Henry, 9891.

326. Polypodium (Phymatodes) triglossum,
Baker [Filices-Poly

podiacea ] ; ad P. trifidum, Don, acced it ; difl’ert frondibus
chartaceis trisectis, lobia lateralibus magnis erecto-patentibus.

Rhiz oma repens, epigaum, paleis parvis lanceolatis mem
branaceis ferrugineis dense vestitum. Lamina deltoidea, trisecta,
pedalis, chartacea, utrinque viridis glabra, facie nuda, dorso
pallid iora, paleis paucis appressis membranaceis atro-brunneis

peltatis vel ovato-cuspidatis conspersa ; vena primaria
o

parallela

erecto-patentes, margini pa ne producta ; venula intermedia in

areo las parvas hexagonas anastomosantes, venulis liberis incluais
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sa pe productis ; petiolus subnudus, gracilis, brunnens, pedalis.

Sari parvi, oblongi, superficiales, utrinque prope costam uniseriati,inter venas primarias solitarii .
CHINA. Yunnan ; district of Mi-lo, in mountain forests

,

Henry , 995 3.

327. Gymnogramme (Selligusa) pentaphylla, B aker [Filices
Polypodiacea ] ; ad G. elliptieam, Baker, arcte accedit ; differt
pinnis paucioribus latioribus, soris brevioribus ab costam et

marginem remotis.

Rhizmna epigaum, repens, paleis lanceolatis erectis sordide
brunneis dense vestitum. Lamina deltoidea, simpliciter pinnata ,
8—9 poll. longa et lata, chartacea, utrinque viridis, glabra ; pinnabijuga , lanceolata , integra ,

medio 15—18 lin. lata , e medio ad
basin et apicem sensim attenuata ; vena in areolas copiosas
irregulares hexagones anastomasantes, venulis liberis incluais
productis ; petiolus gracilis, nudus,8—9 pol l. longus. Sar i lineares,
er

zcl
to-

l
patentes, laxe dispositi,uniseriati, inter costam et marginem

m 1a es .

CHINA. Yunnan ; Mengtz e, mountains, alt. 6000 ft., Henry ,

328. Antrophyum stenophyllum,
Baker [Filices-Polypodiacea ]

ad A. lineatnm
,
Kaulf.. magis accedit ; differt defectu costa

centralis obvia , et soris l ineas 2 longas formantibus .

Rhiz oma breviter repens, paleis ovato-lanceolatis nigris clathratis
vestitum . Lamina integra, linearis, 4- 5 poll . longa, medio 3 1in.

lata, ad apicem et basin sensim attenuata, subcoriacea, utrinque
viridia, facie venie elevatis plicata vena verticales, raro anastomos
antes ; petiolus subnullus vel brevissimus . Sar i sa pissime 2,
paralleli, verticales, immersi. raro anastomosantes, ad apicem et

bas in lamina hand producti.
CHINA. Yunnan on rocks, Hsinkai, Red river, Henry, 9607.

329. Antrophyum obovatum,
Baker [Filices-Polypodiacea ]

habituad A. latifolium, Blume,accedit soris in cana libus angustis
verticalibus immersis reced it.

Rhiz oma brevitor repens, paleis subulatis parvis brunneis dense
vestitum. Lamina obovato-cuneata , cuspidata, 5 —6 poll . longa,
medio 2—4 poll . lata, coriacea, utrinque viridis, glabra, facie plicis
verticalibus rugosa,dimidio superiori rotundata, cuspidata, dimidio
inferiori cuneata vena primaria verticales parallela , sa pe anasto

mosantes costa nulla ; petiolus nudus, interdum sem ipedalis.

Sar i copiosi, immersi, ad venas decurrentes, ad apicem et basin
lam ina hand producti.
CHINA. Yunnan ; Mengtz e, on rocks in mountain forests, alt.

5000 ft., Henry , 915 3 A.

330. Acrostichum (Elaphoglossum) yunnanenso, B aker [Filices
Polypodiacea ] ; ad A. stigmatolep idem, Fée, magis accedit ;
frondibus linearibus ad nmarginem paleis parvis ciliatis et paleis

facialibus profunde stellatim fiss is difl
‘

ert.
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Rhizwna breviter repens, paleis l ineari-subulatis castaneis

erectis dense vestitum . Lamina ster ilis simplex, linearis ,
sub

coriacea, 6—8 poll . longa, medio 5—6 lin. lata, ad basin et apicem
sensim attenuata

,
utrinque viridis glabra, paleis minutis peltatis

pallide brunneis profunde stellatim fissis decorata, margine paleis
minutis ovatis membranaceis pallide brunneis ciliata ; vena
immersa . obscura ,

erecto-patentes, simplices vel furcata petiolus
12- 18 1in. longus. Lamina fertilis 5—6 poll . longa, med io 3 lin.

l
ata , per totam faciem inferiorem sorifera ; petiolus 4—5 poll.
ongus .

CHINA. Yunnan ; Mengtz e, on mountains
,

alt. 5000 ft

Henry , 10310.

DCXXIV.

— MISCELLANEOUS NOTES.

Her Majesty’s Government, having determ ined to adopt the
recommendations of theWest India Commission (see Kew Bulletin,

1897, pp. 401 the necessary supplementary estimate was

passed by the House of Commons on August 2. It had been
decided to constitute for the purpose a new Department, to be

administered by an Imperial officer, to be styled Commissioner of

Agriculture . The post has been offered to and accepted by
DR. MORRIS, the Assistant Director of the Royal Gardens, who
had accompanied the Commission as expert adviser. The head
quarters of the Department will be at Barbados. In the course of

the debate the follow ing remarks were made by the Secretary of

State for the Co lon ies, and by Sir Edward Grey,who had been one

of the Royal Commissioners

EXTRACT from the Times
,
August 3rd ., 1898.

MR. CHAMBERLAIN The ground provisions upon which the
people live are not in the West Indies exchangeable products . In

Jamaica the peasant proprietors exchange their products w ith thelabourers on the sugar estates. If the sugar industry in the West

Indies w ere destroyed, the peasant proprietors would be totally
unable to exchange their products. Although it is most des irable,
as far as possible, that the peasant proprietor should be encouraged,
it must not be supposed that that would rel ieve us from difficulty.

If sugar were to fail we should still find the population in greatdifficulty and distress. Still, we are doing all we poss ibly can in

regard to thismatter. We are seeking specially for accommodation
at St. V incent, and in other colonies in which we have Crown
lands we have directed the Government to do everything in their
power to enable the labouring population to establish themselves
on easy terms on the land, and to reportany suggestions they may
make in the matter. The second suggestion of the Royal Com
miss ion is much more important,— that we should seek as far as

possible to substitute partially for sugar alternative industries . No
doubt there is some encouragement to believe that in the future,
at any rate, this may relieve the stress of the situation, and,
indeed, it w ill be the only hope if under any circumstances the
cultivation of sugar were absolutely to fail . But, as I have said,
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communication between Jamaica and London, where at the present
time no large fruit trade has been established w ith the West

Indies, but where there is a market of almostunlimited extent if

only communication were satisfactory. We also propose, for the
sake of the islands generally and the peasant population, thatintercolonial communication should be established— fortn ightly
communication— between the different islands. The sum we ask

under this head is for the present year— all we expect to
spend during the financial year ; but, as far as we can at present
say , the probable estimate of future expenditure is a year.

As regards both grants and other grants which we ask from the

Imperial exchequer, I have to point out that it is absolutely
impossible for the Colonies to bear the cost under the present
circumstances. We hope they may be in the future self
supporting, but at present it is absolutely impossible for them to

do anything for themselves. If these grants were thrown on the

revenue of the Colonies the only result would be that their deficit
would be increased, and we should have to ask for an increased
grant in aid instead of a grant in aid for communication, agri
culture, and technical instruction. The advantage of taking the

whole matter into our own hands is that we shall have it under
our control, and we shal l not be hammred by local jealousies, and
shall be able to introduce something l ike a general scheme, which
would be impossible if local Legislatures in each case had to be

consulted, and local jealousies were brought into play . I r egard
the whole of this cost as being an expenditure intended to re lieve
the British Government of future charges. The object is to assist
the West Ind ian Colonies in every possible way to provide
alternative industries to sugar. If it succeeds the Colonies w i ll
aga in become self-supporting, and if it fails I am bound to say
that we, at all events, are unable to suggest any other alternative .

Sir EDWARD GREY said : Part of the vote is a grant in aid

of the agricultural department, and I am exceedingly glad to hear
that Dr. Morris is to be in charge of this department. He w ill
bring to the discharge of his duties a know ledge of tropical
produce, the possibilities and conditions of the cultivation of that
produce, which I do not think can be surpassed by any one. He

w ill bring to the admin istration of the department the greatest

ability, energy, enterprise, and devotion to work . His know ledge
and assistance in reference to the prospects of the islands were of

the greatest value to the Commission, and I am sure his work at

the head of the department w ill be of the highest value to the

islands, and , should the appointment become permanent, w il l be of

increasing value year by year. So much in regard to the personnel
of the department. The object of providing alternatives of culti
vation is referred to in the report of the Commission . Though
we may give re lief in a pecuniary form we cannot be contentwith
that. We ought to take what steps we can to restore prosperity,
that relief may become less necessary every year, and as soon as

possible cease altogether. That is the object of this part of the

vote, that in the islands where the sugar industry has almost

disappeared , or is likely to do so, an alternative industry may be
created . In some of the islands there is a possibility of doing that
at present, and in Jamaica, to wh ich the hon . member for

Northampton referred, alternative cultivation has saved the
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situation, though it has not restored prosperity . The hon. member
for Northampton has noticed this, and he seemed to think thatwhat
had been done in Jamaica might be done in the other islands. .

But it is impossible for the smaller islands to do for themselves
what Jamaica has done. A first necessity is to have good
communication w ith markets, and this the smaller islands have
not. Jamaica is a larger island and the industry is more extensive
in proportion, and there are easy and cheap means of communi
cation. Dominica, St. Vincent St. Lucia, and perhaps some of

the other islands are just as suited to the grow ing of the fruits
which have been to the advantage of Jamaica. But at the present
moment, the situation is that no one w ill attempt to grow the

fruit because they could not send the fruit to the market, and no

one w il l provide the steam commun ication because there is no

fruit to bring away . What is essential is cheap and rapid freight,
and that steamers should call regularly . The object of this vote
w ill be to provide steam communication

, and to encourage the

growth of produce .

The following correspondence records the circumstances under
which Dr. Morris

’

s long and useful connection w ith Kew
terminates

COLONIAL OFFICE to Orr-tor. or Woaxs .

Downing Street, August 4, 1898.
SIR,
I Al l directed by Mr. Secretary Chamberlain to request you

to inform Mr. Akers Douglas that the House of Commons having
made provision for the new Agricultural department in the West

Indies, Dr. Morris has been definitely offered, and has definitely
accepted, the post of Commissioner of Agriculture for the West

Indies.

It is proposed that he shall vacate his present post and ente r

upon his new duties on the 1st of September next. It is under
stood that this arrangement w ill be convenient to the Director of
the Royal Gardens, and Mr. Chamberlain trusts that it w ill meet

w ith Mr. Akers Douglas' approval .
I am, etc.,

The Secretary of (Signed) C . P. LU CAS.

The First Commissioner ofWorks .

OFFICE or Wonxs to ROYAL GARDENS, a .

Tun Dmnc'roa or a ,

THE appointment of Dr. Morris has now been officially
confirmed .

The First Commissioner regrets the loss of Dr. Morris’ valuable
services, but is glad that they w ill be retained for the furtherance
of objects most important to the State, although beyond the sphere
of this Department.

August 14, 1898. R. B. B.

MR. DAVID TANNOCK, at present a sub-foreman in the employ
of the Royal Gar dens, has been appointed by the Secretary of
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State for the Colonies, on the recommendation of the Com
missioner of Agriculture for the West Indies

, Resident Agri
cultural Instructor to be attached to the Botanic Station at

Dominica.

Colonial Work of Rem— In the course of the debate in the

House of Commons on August 2, the Secretary of State for the
Colonies made the following reference to the services of Kew to

the Colonies
Let me express in passing, what I think is only due—my deep

sense of obligation to the authorities at Kew for the assistance
they have given me in regard to the West Indies and other
colonies. I believe my predecessors would heartily join me in
this recognition of the services of Kew . I do not think it is too
much to say that at the present time there are several of our
important colonies, hich owe whatever prosperity they possess
to the know ledge and experience of

, and the assistance given by
the authorities at Kew Gardens . Thousands of letters pass every
year, between the authorities at Kew and the Co lonies

,
and they

are able to place at the service of those colonies, not only the best
advice and experience, but seeds and samples of econom ic plants
capable of cultivation in the Colonies. (Cheers .)
A similar testimony to the value of th is branch of the work of

the establishment was given by Mr. Chamberlain’

s predecessor,
the Marquess of Ripon (see Kew Bulletin

,
1895 , pp. 205

Botanical Magaz ine for August— Cortaderia juba ta ,
the subject

of plate 7607, was originally described as Gynerium juba tum.

This species and a few others . including the well known Pampas
Grass, G. argenteum, are found to be sufficiently distinct to be
separated from Gynerium. The specimen figured was furn ishedby W. E. Gumbleton, Esq ., in whose garden at Belgrove, County
Cork, it was grown. It is a native of the Andes of Ecuador,
Bolivia, and Peru. Tehihatchewia isatide a is a handsome

Crucifer from Armenia . Seeds were received at Kew from the

Imperial Botanic Gardens, St. Petersburgh, in 1896. The

beautiful Buddleia variabilis is a native of China, where it wasdiscovered by Dr. Augustine Henry. The drawing was made
from a plant sent to Kew from the Jardin des Plantes , Paris, in
1896, which flowered outside against a wall in July, 1897.

Ledum glandulosnm, native of Californ ia and British Columbia,flowered in the Aboretum in May , 1897, the plant drawn having
been raised from seeds communicated by Professor Sargent,
Director of the Arnold Arboretum . The Chilian Ribee villosum
has been grown at Kew for many years ; it has golden-yellow
flowers borne in dense racemes.

The Flora of China. It is satisfactory to be able to announce
that the enumeration of Chinese plants (in the Journa l of the
Linnean Sw iety) is near completion in its original form ; but a
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In St. Lucia
,
Hooper records the presence of the same tree,

where he says it is known as Gommier a canots.

” There are

very fine specimens of resin from probably this species in the

Kew Museum from St. Vincent. These were sent to the Forestry
Exhibition at Edinburgh, in 1884, as “Gum opal .” In Dominica,
Ramage collected specimens of leaves and flowers, which are

labelled “Gomm ier rouge,
”

and, he adds, “
rich in a very

inflammable guru.

” There are also specimens from Martinique
and Porto Rico . In 1885 the Director of the Botanical Depart
ment in Jamaica forwarded to Kew specimens received from
Mrs . Kinvan, of Montserrat, of leaves and resin of a tree that
Professor Oliver believed to be Dacryodes heaandra , w ith the

information that a resin similar to that sent had been valued in
London at 23 . 6d. per pound. The amount of resin, according to
Mrs. Kinvan, ordinarily obta ined in Montserrat is very small . It

is possible that elsewhere, and from very old trees. it may beyielded in larger quantities. In March last, leaf specimens of the
same species were received from Professor Tilden,

of the Royal
College of Science, South Kensington . In forwarding them to

Kew for identification, Professor Tilden stated The resin pre

sents some points of chemical interest, and might be of some

commercial value if obtainable in quantity . It resembles Gum
animi .” The gums anim i and copal of commerce are well-known
hard fossil resins found on the East and West Coasts of Africa.

They difier considerably in texture from the soft resinous gums
obta inable from these West Indian trees.

A third species ofWest Indian incense trees is Protium

guianense, March. This is not recorded under that name in the

Flora of the B ritish West Indian Islands . It is probably the
plant recorded by Grisebach as Icica heptaphy lla (p.
Specimens of a variety of it were received from St. Lucia from
Hooper in 1886. Previously it was represented in the Kew

Herbarium from St. Lucia, communicated by Anderson, and also
from the collection of Bishop Goodenough, but without a local ity.

This plant was figured and described in Hooker ’
s Iomws Plan.

tarum, t. 15 71. Mr. Hooper sent it as the Gommier l’encens,”
of St. Lucia.

The typical plant is indigenous to the mainland of South
America, and ,according to Marchand, itaffords the Tacahamaq tm

(sic) huilensc incolore and a resin called Enema dc Cayemw.

’

A very similar resin from Venezuela in the Kew Museum is

labelled Tacamahacca.

”
The tree was found in British Guiana

by Schomburgk and Jenman . It is desirable that further inquiry
be made respecting the occurrence of the plant in St. Lucia,
and some of the resin said to be yielded by it might be forwarded
for exam ination to this country.
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compared and discriminated (t. This is the most recent
revision of the Heveas, but their geographical distribution in each
case is not even yet satisfactorily ascertained. In addition to

those mentioned above the follow ing are known from North
Braz il : H . rigidifolia . Muell. Arg., H . discolor, Muell . Arg., and

H . lutea , Muell. Arg. The latter is found on the Rio Negro and

also in East Peru. One or two species . of M icrandra (w ith
simple leaves) are also known as Sen

’

nga , and according to Spruce,yield a m ilk containing caoutchouc.

It is admitted that the chief species yielding the Para rubber of
commerce is Hevea bras iliensis, Muell. Arg. (Siphonia brasiliensis,
H . B .K .) the Ser inga of the Portuguese and the Para rubber tree
of the English . This is a slender tree reaching a height of 50 to

60 feet w ith a circumference near the base of -6 to 8 feet. The

leaves are digitate-trifoliate on long slender petioles. The diclinous
flowers are produced in axillary panicles, the female larger and

terminal . The fruit is a
.
dry capsul e splitting into three one

seeded pieces. The seeds are round-oblong about an inch in
length , w ith a brown polished testa, mottled w ith dark blotches .

(Collins
’

Caoutchouc, t. 1 ; Hacker
’

s [ cones P lantaram, t. 25 75 ,
figs. 1—7 Siphonia brasiliensis Hayne

’

s Gewachs , xiv., t. 5 )
In a report recently furn ished to the Foreign OE ce, by

Mr. ConsulW. A. Churchill (F .0 . No. 2140,Annual Series, Trade
of Para and district for the year 1897) the following account is

given of this rubber tree (pp. 25 ,
The Hevea tree is not conspicuous, and resembles many other

forest trees. People have travelled for thousands of miles through
the rubber region and have lived for years in the centres of the

industry w ithout even noticing it. The new-comer invariably
expects to see the familiar glossy dark-green leaves of the Ficus ,
and is dissappointed w ith the insignificant appearance of the

Hevea . In habit it is more like the English ash than anything
else. It grows to a height of upwards of 60 feet.

The localities where rubber-trees thrive the best are on islands
and low ground near rivers where the banks are periodically
inundated. Ground that is above water at all times or that has no

drainage is not so suitable to the tree .

A peculiarity of this rubber-tree is, that it w ill not grow
satisfactorily on cleared and open ground . It requires the shade
of other trees, and still air, from the time that its growth begins
until it becomes an adult tree. Without these conditions the
supply of m ilk is very much affected . In fact, the tree has been
known to die soon after the clearing of ground around it.

No cultivation of rubber trees worth mentioning has been
attempted in the Amaz ons region . It is considered useless to
invest capital in cultivation so long as the Amaz onian forests

show no sign of exhaustion .

”

A very interesting note on the early history of the indie-rubber
industry

'

on the Amaz on was communicated by R. Spruce to

Hooker
’

s Journa l of B otany (vol. vii ., 185 5 , pp. 193 This
gives a graphic account of the beginning of the collection and

preparation of Para rubber.

When I ascended the Rio Negro in 185 1, I pointed out to theinhabitants the abundance ofvseringa trees they possessed in their
forests, and tried to induce them to set about extracting the gum ;
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but they shook their heads, and said itwould never answer. At
length the demand for indie-rubber, especially from the United
States, began to exceed the supply ; the price consequently rose

rapidly, until early in 1854 it reached the extravagant sum of
38m ilreis the arroba (2s. 9d. per pound). This woke up the

people from their apathy and the impulse once given, extended
so rapidly and w idely. that nearly throughout the Amazon and its

principal tributaries the mass of the population put itself into
motion to search out and fabricate scringa . In the province of
Para alone (which now includes a very small portion of the
Amaz on) it was computed that persons were employed in
that branch of industry in the year Mechanics threw aside
their tools, sugar-makers deserted their engenhos, and Indians
their rogas so that sugar, rum, and even farinha, were not pro

duced in sufi cient quantity for the consumption of the province,
the two former articles having to be imported from Maranham
and Pernambuco, and the last from the river Uaupes.

”

The next authentic account is a Report on the investigation
and collecting of plants and seeds of the indie-rubber trees of

Para. &c,
” by Robert Cross, presented to the Under S ecretary of

State for India in 1877. Extracts from this are given below .

Mr. Churchill’s report already cited contains the latest and most
authentic information in regard to the Para rubber industry.

Out of a revenue of collected on exports in the State

of Para in 1896—97, was collected on rubber alone. The

export duty is 23 per cent.
The entire Amaz onian crop of 1895 - 96 amounted to

tons, whereas that of 1896- 97 reached tons, an increase of

64 per cent. The crop of the State of Para during 1896—97
amounted to tons.

The sources of the rubber supply of the Amaz onian region are

approximately given by Mr. Consul Churchill, as follows

Sources .

From River Pnrus
adeitu

Jurua
Solimt

'

ies

Negro
Javary and Port of Iquitos

Peruand Bolivia (Gaucho)Para

Approximate annual production

Th e internal water communication afforded by the river
Amaz on and its numerous branches is so great that ra ilroads and

other means of transport are hardly needed . Ocean steamers can

reach Manaos, which is about m iles from the sea, atall times

of the year. There is a regular service of ocean steamers plying
during high river as far as Iquitos, a port of Peru, which is
miles from the mouth of the Amaz ons.

”

637
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Mr. Churchill continues : The great demand for rubber and
the ever-increasing prices for it have the natural result Of attracting
the bulk Of the people to this remunerative industry. SO long as

the demand for rubber continues the prospects as regards the

development Of agricultural industry w ill be comparatively
insignificant.

It follows that the rich lands Of theAmaz on val ley are practically
untouched except to tap the w ild rubber trees growing upon them .

Nearly all the necessaries Of life are imported from other countries.

The town of Para or Belem the headquarters Of the great rubber
industry Of the Amaz on region is on the right bank Of the river
Guam and about 100 miles from the sea.

It is not on the banks of the Amaz ons, but is connected with the
latter by a labyrinth Of narrow channels through which passes all

the shipping between the outer world and the numerous
Amaz onian ports inland . The true mouth Of the Amaz ons is

dangerous to navigation and is avoided . Hence the port Of Para

commands practically the whole Amaz on region and is the

emporium where is transacted the largest indie-rubber business in
the world.

According to Mr. Churchill, during the year 1897, the dis
tribution Of Amaz onian rubber from Para was as follow s

U nited Kingdom tons.

France

Italy 65

U S . America
Total

LOCALITY, SOIL, AND CLIMATE .

Para is in about south latitude but the district Of the same

name extends over a vast forest region to the south and west,
throughout which and the enormous forests of Central and

Northern Braz i l the rubber trees are abundantly found. The

climate has been Often described and is remarkable for its uni
formity Of temperature, usually not exceeding 87° F. at mid-day
or below 74

°
at night. The greatest heat recorded is and the

mean for the year is
The rainfall occurs principally during the months from January

to June, the maximum being in April when it reaches 15 inches.

For the remaining six months Of the year very little falls, but
there are fine days in the wet season and occas ional showers in
the dry. The whole country is covered w ith dense moist forests,
and the soil near the numerous and gigantic rivers is deep,heavy, and very ferti le. During the wet season much Of the lowlying country near the Amaz on’

s months is flooded. In the gapos

near Para, visited by Mr. Cross , he found a flat district only three
or four feet above the highest tides and completely intersected
w ith water-courses at low tide, filled w ith a soft rich mud. The

forest here, in which caoutchouc-collecting was vigorously carried
on, was 80 or 100 feet high, and very damp and unhealthy, the
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COLLECTION OF RU BBER.

Several accounts have been given Of this ; the fullest is that
of Mr . Cross, who saw in practice the methods employed in the

neighbourhood Of Para. His description (p. 4) is as follows
The collectors begin to work immediately at daybreak , or as

soon as they can see to move about among the trees . They say
the milk flows more freely and in greater quantity at early morn .

I do not attach much importance to th is statement, but I have
recorded it. Another and more probable reason is that as rain
Often falls about two or three O’clock in the afternoon the

tapping must be done early, as in the event of a shower the
milk would be spattered about and lost. The collector, first Of

all
, at the beginn ing Of the dry season goes round and lays at

the base Of each tree a certain number of small cups of burnt
clay. At the lesser trees only three or four are put, but at the

larger ones from eight to twelve are deposited. The footpathsleading from tree to tree are likew ise cleared Of sapling growths,
and the bridges over the gapos (natural ditches), formed at each
place by the trunk Of a tree, are, where necessary, replaced . On

proceeding to his work the collector takes w ith h im a small axe
for tapping, and a w icker basket containing a good

-siz ed ball Of
well-wrought clay. He usually has likew ise a bag for the wastedroppings, and for what may adhere to the bottoms Of the cups.

These promiscuous gatherings are termed sernamby, and form
the negrohead Of the English market. The cups, as already
stated, are Of burnt clay, and are sometimes round, but more

frequently flat or slightly concave on one side, so as to stick
easily w ith a small portion Of clay pressed against the trunk Of

the tree. The contents Of fifteen cups make one English Imperialpint. Arriving at a tree the collector takes the axe in h is right
hand, and, striking in an upward direction as h igh as he can

reach, makes a deep upward sloping cut across the trunk, which
always goes through the bark, and penetrates an inch or more

into the wood. The cut is an inch in breadth . Frequently a

smal l portion of bark breaks Off from the upper side, and

occasionally a thin splinter Of wood is also raised . Quickly
.

s tooping down he takes a cup, and, pasting on a small quantity
Of clay on the flat side, presses it to the trunk close beneath
the cut. By this time the m ilk

,
which is Of daz z ling whiteness,

.

is beginning to exude, so that if requisite he so smooths the clay
that it may trickl e direct into the cup. At a distance Of four
or five inches, but at the same height, another cup is luted ‘

On,

and so the process is continued until a row Of cups encircle the
tree at a height Of about six feet from the ground . Tree after

tree is treated in like manner until the tapping required for the
day is finished . This work should be concluded by nine or

ten O’clock in the morning, because the mi lk continues to exude
slow ly from the cuts for three hours, or perhaps longer. I may
state that there is a great difference among collectors in the

performance Of these duties . Some take care to get good clay
previously, and incorporate it well, so that a very small portion
is needed to lute the cup to the trunk . They also work with
neatness and intelligence, and invariably collect a good quantity
Of milk . Others, again , do not take the trouble to prepare clay
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beforehand, bnt merely scrape up a handful when they require
it at the side Of a gapo, which is Often Of little consistence, so
that a large quantity is required to fasten the cups. This class
Of collectors have Often many fragments of clay or other
impurities in their milk, the result Of not following a proper
method Of work ing. The quantity Of milk that flows from each
cut varies

,
but if the tree is large, and has not .been much

tapped, the majority Of the cups w ill be more than half ful l,
and occasionally a few may be filled to the brim . But if the

tree is much gnarled from tapping, whether it grows in the rich
0
sludge of the gapo or dry land, many Of the cups w ill be found
to contain only about a tablespoonful Of m ilk, and sometimes

hardly that. On the follow ing morning the operation is performed
in the same way, only that the cuts or gashes beneath which the
cups are placed are made from six to eight inches lower down
the trunks than those Of the previous day. Thus each day
brings the cups gradually lower until the ground is reached. The

collector then begins as high as he can reach, and descends as

before, taking care, however, to make h is cuts in separate places
from those previously made. If the yield Of milk from a tree

is great, two rows Of cups are put on at once, the one as high
as can be reached, and the .other at the surface Of the ground,
and in the course Of working the upper row descending daily
six or eight inches, while the lower One ascends the same

distance, both row s in a few days come together. When the

produce of milk diminishes in long-wrought trees, two or three
cups are put on various parts Of the trunk where the bark is

thickest. Although many Of the trees Of th is class are large, thequantity Of milk Obtained is surprisingly little. This state Of

things is not the result Of overtapping, as some have stated .

Indeed, I do not believe it possible to overtap a tree if in the

Operation the wood is not left bare or injured. But at every
stroke the collector’s axe enters the wood, and the energies Of

the tree are required in form ing new layers to cover those
numerous wounds. The best m ilk-yielding tree I examined had
the marks Of twelve rows Of cups which had already been put
on this season. The rows were only six inches apart, and in

each row there were six cups, so that the total number Of wood cuts
w ithin the space of three months amounted to 72. It grew close
to a gapo, only eight inches above h igh-tide mark, and being a

vigorous tree the cups w ere usually well filled, but w ith
tw o years or ao Of such treatment the tree would probably bepermanently injured . It has been supposed that the quality of
the milk is better in the dry season than during the rains.
Such is the case w ith some vegetable products, but as regardsindia-rubber there ought not, I think , to be any appreciable
di fference. In the rainy season the m ilk probably contains a

greater proportion Of water, but, on the other hand, I am Of

opinion that then a larger quantity Of milk flows from the tree.

NO doubt the dry season is the most suitable for caoutchouc
collecting, although, wherever a plantation is formed w ith
preparing house, convenient tapping may certainly be always
carried on when the weather is fine There are two

other methods adopted in tapping, which are chi efly confined to
the U pper Amaz on‘

and tributaries. Both are exactly on the same
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principle, the materials used being only a little different. The

loose outs ide bark Of the tree is cleaned OE to a height Of about
three feet. Beneath, a gutter or raised border Of clay is pasted or
luted to the trunk , enclosing one-half Of the entire circumference .

Cuts are thickly made in the bark above this, from which the
mi lk flows down to the gutter, whence it is conveyed to fall into
a calabash conveniently placed. The other mode is by w inding
round the trunk the stout flexible stem Of a climber, and claying
it round securely, so that no milk may escape between the trunk
and the climber. These plans are not extensively adopted, and
can only be successfully put in practice where the trees have
not been previously tapped. There is always a great deal Of
negrohead,’ the result Of the distance the m ilk has to run, and

Of the large quantity Of clay employed in the process .

Going from tree to tree at a sort Of running pace, the collector
empties the contents into a large calabash, which he carries in hi shand . As he pours the milk out Of each cup he draws his thumb
or forefinger over the bottom to clean out some wh ich otherw ise
would adh ere. Indeed

,
a small quantity does remain, which is

afterwards pulled OE and classed as sernamby . The cups on

being emptied are laid in a little heap at the base of each tree to
be ready for the follow ing morning. The trees Occur at various
distances from 10 to 100 yards apart, and, as I travelled over the
intricate network Of muddy footpaths, I continually felt perplexed
and surprised that the natives had not yet seen the advantages
that would be derived by forming plantations, whereby more

than tw ice the quantity Of caoutchouc m ight be collected in one

fourth the time
,
and at far less cost and labour.

”

The trees are tapped if they have a circumference Of eighteen or

twenty-four inches, and the rough process above described is

carried on for many years, until the constant and extensive injury
to the young wood causes their death, for some years previous to
which event they almost cease to yield mi lk and are practically
abandoned.

It w ill be advisable, in order to avoid this injury, to employ an
instrument for cutting so shaped and guarded that it sha l l not be
able to penetrate beneath the inner bark. With this precaution it
w ill probably be found unnecessary to rest the trees as has been
recommended but actual experience alone can decide on the

method Of tapping whi ch w ill secure the greatest yield with theleast damage to the tree’s general vitality.

PREPARATION or RUBBER.

The preparation Of Para rubber has Often been described. The

process that turns out the best quality Of rubber depends merely
on a cheap and accessible supply Of labour. The implements used
are very simple. SO far no rubber is so good as that prepared by
smoking over a fire Of palm-nuts. As suggested by Mr. Bifl'fen,
coagulation is partly due to the acetic acid contained in the smoke

(Kew Bulletin, 1898, pp. 177 Thi s also tends to preserve the
rubber from fermentation during transit. The belief in the

efficacy of the smoking process is so strong that even when the
purest rubber is Obtained from cultivated trees in Ceylon and

the Straits Settlements the prices quoted are always below those
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uncoagulated milk or an excess of moisture, while the uncured
scrapings from the trees, mixed w ith the residues from the

collecting pots and vessels, are made up into large, irregularly
rounded balls and form a th ird grade known as

“
sernamby or

negro
-head —the latter from the fancied resemblance Of the

mass to the head Of a negro .

The illustrations of implements used in the preparation Of Para

rubber here given were prepared from articles in theKew Museum,

and are kindly lentby the Editor Of the Pha rmaceutica lJourna l

ARTICLES U SED IN COLLEC TING AND PREPARING PARA RU BBER
(Hem ) IN BRAZ IL

.

A. Small axe with cutting edge about 1 inch wide.

B. Small earthenware cup placed below incision to receive the latex.

C. Calabash carried by the seringuiero, in which is collected the latex from
the small cups.

E. Portion Of a calabash used to pour the latex over the paddle.

F. Wooden paddles
— to the right before use, to the left with a first layer Of

cured rubber.

H. Cutlass used to collect the nuts Of the U rucuri palm (Mar imit
'

iana rogia).
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D. Large earthenware pan into which the day
’

s collection latex is poured

preparatory to coagulation.

G. Earthenware stove under which a fire Of palm nuts is kept up. The latex
on the paddle after exposure to the heat and smoke, emerging at the top, is

coagulated and assumes a firm texture and dark colour.

FUTURE PROSPECTS.

Mr. Churchill discusses these as follow s (p. 26)
Some people suppose that the supply Of Amaz onian rubber

may become exhausted in the near future. The most competent
authorities are not at all Of this opinion, but maintain that the
supply is inexhaustible, because the Hevea is continually being
reproduced by nature. Certam some areas become exhausted
when overworked, but when left alone for some time they recover.

The district Of Cameta’ , on the River Tocantins, gave an excellent
qual ity Of rubber. There was a special quotation for it in the

foreign markets . This district, how ever, is now exhausted, because
for about 40 years, thousands of men have tapped its trees. Al l

new -comers flocked to Cametato make their fortunes. There are

still many districts that have not been tapped .

The area that is known to produce Para rubber amounts to at

least square miles . Further exploration will
, nO doubt,

show that this area is under-estimated .
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The richest z ones as at present known are along the banks Of

all the southern tributaries Of the River Amaz ons, and on the

islands in the main stream and near Para.

The most prolific part is on the River A uiry or Acré, one Of

the tributaries Of the River Purds. Here 1 trees yield as much
as one ton of rubber per annum .

The northern tributaries Of the Amaz ons do not produce much
rubber. Of these, the River Negro produces the most. The

quality, however, is soft. The River Branco yields very little
rubber, and the upper part runs through pasture lands and high
ground which is not suitable for good rubber. Some Of the other

northern tributaries have not been explored, and may yet reveal
large stores Of rubber. The Hevea is known to exist on the banks
Of the Japura', but that district has not yet been opened up.

”

BOLIV IAN RU BBER .

The follow ing interesting particulars respecting the yield Of

Hevea rubber in Bolivia are taken from a Report to the Foreign
Office Annual, 1897, NO. 1841) byMr. Consul A. St. John

Nearly the whole Of the india-Iubber collected in Bolivia goes
to England via“. Para. On the spot it is worth from 22 to 25 BO1.

per arroba Of 25 lbs. Through the Bolivian custom-house Of V illa
Bella on the Braz ilian frontier, arrobas were exported in
1894, viz ., arrobas of fine rubber, and arrobas Of the

inferior k ind known as Sernamby.

During that year, about arrobas are said to have been
exported through La Paz (Puerto Perez ), whilst or

arrobas are said to have been exported through Puerto Suarez on

the Paraguayan frontier. Hevea bras iliens is, the tree which yields
this valuable sap, abounds in the virgin forests Of Bolivia.

If these figures be correct, and no contraband tra de in that
article be carried on, the annual production may be estimated at

present at about 850 tons . The duty on fine rubber is 1 BO1. per
arroba and 50 c. on sernamby.

”

Some Bolivian rubber is shipped from the Port of Mollendo on

the Peruvian coast. It is brought by rail from Lake Titicaca, andObtained from that portion Of Bolivia which lies above the navi
gable portions Of the River Beni . Mollendo rubber has only
made its appearance during the last three or four years. It takes

rank w ith good Para rubber, and commands almost identical
prices . In Messrs. S. Figgis CO.

’

s report, dated the 8th July,
1898, is mentioned Mollendo 7 packages sold, fine, 33 . 115i ;

entrefine gutty, 3s . 10d. negrohead, good, 33 . 22d.

INTRODU CTION OF PARA RU BBER TREE TO THE OLD WORLD.

The introduction Of the rubber-yielding trees Of tropical
Am erica to British Possessions in the East was an enterprise in
which, more than tw enty years ago, Kew tOOk an active part.
The expense was entirely borne by the Government Of India.

The record Of the steps taken in regard to Para rubber is given
in the Kew Reports (1875 , p. 7 ; 1876, pp. 8 and 9 ; 1877, p. 15 ,
and 1878, p.
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A concise summary
’

of the results attained up to the end of 1894

was prepared for Kew by the late Dr. Trimen, and as it contains

Observations made by a competent and experienced Officer formanyyears in actual charge Of the experiments, it is a valuable record
In October, 1876, Dr. Thwaites being at that time Director,

there were received at Peradeniya from Kew , in charge Of a

gardener, Mr. W. Chapman
, 38 wardian cases containing some

hundreds Of young seedlings Of Hevea bras iliensis , in excellent
condition .

”

The seedlings were at once planted in bamboo pots, and in the
rainy season Of the fol lowing year, 1877, were transferred from
Peradeniya to the new ground acquired for the purpose in the

low-country at Henaratgoda. Here they were planted out, and
at once began to grow w ith great rapidity. Propagation by
cuttings was commenced in order to send supplies to India,
which was done in 1878 and 1879 ; and a moderate distribution
was also made by Dr. Thwaites to planters in Ceylon.

Onm y arrival here in February, 1880 I found at Henaratgoda
about 300 Of the original seedlings, tall slender trees four yearsOld, the tallestabout30 feet high, and at Peradeniya about 20 trees ,
sma ller and less luxuriant in growth. Since that time the number
has been increased, mostly by cuttings, and now consists Of about
424 seed-bearing trees at the l ow-country garden , and 30 at

Peradeniya.

The rate Of growth Of the stem during this period is shown in
the fol low ing table, the measurements being taken from one Of

the best grown Of the original seedlings at Henaratgoda

The circumference was taken at a level Of 3 feet from the

base . I doubt if the trees w ill increase much more in girth, as
Mr. Cross states that the largest be measured in Braz il was
but 6 feet 10 inches. The trunks are straight and tall, and the

branches short, so that the trees do not occupy much space.

The first flow ering occurred at Henaratgoda in April, 1881,
and a few (36) seeds were secured that year ; at Peradeniya there
w ere no flowers till 1884. The tree does not seed profusely and
it was not til l 1887 that any large quantity was produced. Till
that year they were for the most part sown in nurseries, and the

young plants distributed in Ceylon to Government OE Oers and a

few planters for trial . But as soon as larger crops Of seeds were
produced we were able to comply w i th official requests for seed
from other Colonies (see below ), and I was able, also, to advertise
their sale at a low price to the planting community generally.

Thus we have distributed in Ceylon
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A large number of estates in the low-country have now plantations
Ofy oung seedling trees, and some mus t be themselves producing

As far back as 1882 I urged on Government the desirability Of
forming large plantations of this valuable tree in the South Of the
island, but as at that time there was no Forest Department here

,

nothing was done. Again, in 1888, after the favourable reports Of
the quality of rubber produced by Ceylon-grown trees, I again
advocated this cultivation by Government, and in the next year,
1889, the lately formed Forest Department selected land in the

Province Of Sabaragamuwa. In 1890 a small commencement in

planting this was made, the Gardens supplying seeds for the
purpose, followed in 1891 by seeds and stumped
plants, and in 1892 by seeds. We have had no requests for
any further supply, but I understand it is the intention Of Govern
ment to form another plantation this year.

Mr. F. Lewis, Of the Forest Department (under whose charge
the plantation is placed), has kindly given me a full report Of the
progress Of the trees, from which I extract the follow ingparticulars. The land selected in May , 1890, is at a place called
Edangoda, on the north bank Of the Kaluganga River, and is under
100 feet above sea-level. It is 20 acres in extent the rain-fall is
very heavy, approximately 150-170 inches per annum . At that
time it was believed, ow ing to Mr. Cross

’

s description Of the

local ity Of the wi ld trees in Braz il, that land occas ionally flooded
would be very suitable for this plant, and accordingly the site
selected had its lower portion annually covered w ith water when
the river was in flood . It was, however, found that three days’flooding was sufficient to completely kill all the young plants, and
after a second trial in the next year, w ith the same result, this
portion Of the land was abandoned . The seedlings, in the small
bamboo baskets in which they had been raised, were planted out
at intervals Of 12 feet. In 1891 further land was selected at a

place called Yattipowa, 37 acres in extent
,
at a rather higher level

on the same river, and not liable to flood, be ing raised in the

centre and sloping east and west ; th is was planted up in the same

manner. It was necessary to weed carefully for the first two

years, after which the young trees produced suflicient leaf-canopy
to keep this vegetation down . They grew at a great pace, some

reaching 16 feet high in the first year, branchingusually occurring
in the second . At the end Of 1893 a few Of those first planted
fruited, and the seed produced was successfully germinated .

Measurements taken recently (December 1894) of average
sample plots from each plantation give the follow ing mean girth,
at 3 feet from the ground
At Edangoda (4 years Old) average of 100 trees ins

(8 5 0

( 2 20

AtYattipowa (3 108 on western l pe
108 on easte rn l pe

the difference in the last measurements being due to amount Of

exposure to wind.

My first experimental tapping was made in October, 1882, Of
five trees, then six years Old ; and about 24 ounces only Of dry
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rubber was Obtained. This small sample was sent home and
reported by Messrs. Silver to be fully equal to good Para India
rubber as regards strength and elasticity,’ and to be worth 44 .

per lb. This was quite satisfactory as to quality, but it wasObvious that the trees were yet too young to afford any quantity
Of milk. I therefore deferred any further tapping for a few years,
till 1888,when the trees were 11 years Old . One Of the best-grown
and healthiest was then selected, having a stem circumference Of

4 ft. 25 ins . at a yard from the ground . The plan followed was
to scrape Off a l ittle Of the rough outer bark and to make V-shaped
incisions w ith a i-inch chisel in the inner bark. Themilkmostly
dried on the tree in tears, thick strings and smal l sheets, and

that which ran down the trunk was prevented from reaching the
ground by little cups Of cocoanut-shell fastened with clay to its
base. The Operation was performed On 17 days in the driest

months Of the year and the whole amount Of dry rubber Obtained
was 1 lb. 122 Oz s . the time occupied was in all about 20 hours
and the cost estimated at 62 cts . Of a rupee. Though the bark was
of course much scarred w ith the numerous incisions, the tree in
no way snfiered from the process. I, however, allowed it to
remain untouched in 1889 and the bark to heal over, but it hasbeen again treated in 1890, 1892 and 1894 w ith the follow ing
results — In 1888 gave 1 lb . 11 oz s. in 1890 gave 2 lbs. 10 oz s

in 1892 gave 2 lbs. 13 oz s. in 1 94 gave 3 lbs. 3 oz s ., being a total
Of 10 lbs. 7 oz s. On a sample Of _this rubber sent home in

February, 18 3, Messrs . Hecht, Levis Kahn, reported that itwas
‘
very good indeed its value at that date being from 23 . 3d. to

23 6d. per lb. easily saleable in any quantity.
A yield Of over 105 lbs . Of first-class rubber from a single

tree in six years ful ly warrants a belief that the cultivation Of

large plantations would be highly profitable. Nor is there any
reason to suppose that the trees would not easily bear tapping
annually, and continue to yield for very many years if the wood
were not injured. I do not think they should be bled, however,
until at least 10 years Old. It is noticeable how rapidly the yieldincreases w ith age.

In India the only localities in which the tree has been found
to succeed are Lower Burma and Malabar, and to Forest Depart
ments in both districts, Mergui in the former and Nilambur in the
latter, seeds and plants have been largely sent from Ceylon, as

follow s
TO Burma (Mergui ) , 1878 Plants (rooted cuttings) 5 00

1887 Seeds .

TO Malabar (Nilambur) , 1878 Plants (rooted cuttings) .
1879

n 33
1883 (stumps) 27
1884 u . 26

In 1880 we sent two plants to the First Prince Of Travancore

in 1881 a Wardian case Of 28 plants to the Andaman Islands, and
in 1888 about seeds to the Commissioner Of Agriculture at

Nagpur, Central Provinces.
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Cultivation—Hausa forms a moderately tall tree, not very
much branched . It begins to flower at about six years old, but
for planting purposes the seed of more mature trees (12 or more
years old) is preferable.

About February, in Ceylon, the leaves mostly turn brown and

drop OE, and the flowers soon afterwards appear. They are

followed by large woody fruits, each containing three seeds,
which ripen in July and August. The fruits Open explosively,
usually in the hot part of the day , and scatter the seeds to some

distance . The seed is very large, weighing about half an ounce.

It has a hard seed coat
,
and the interior substance is very oily .

The seed soon loses its power of germination, and ought to be
sown w ithin a week of its falling from the tree. If it has to be

sent on a voyage of more than a week
,
it should be very carefully

packed in charcoal . Even thus, however, the majority of the

seeds soon die, and the only satisfactory way of sending seeds to
distant countries is to plant them in soil in aWardian case and

allow them to grow on the way .

The germination of the seed is very rapid, and a long tap root

is soon produced. The seed should be sown about an inch deep
in well prepared soi l, in nurseries, or, if preferred, in bamboopots or baskets. They should be kept shaded and watered, and
when the young plants are from 18 inches to 24 inches high they
may be planted out. Good results are also obtained by stumping,
the plants being al lowed to grow about 3 feet high, then taken

up, and the main root out across about a foot below the ground
but the method of planting out the smaller seedlings is perhapspreferable.

The plant may also be propagated by cuttings. The method
employed in the botanic gardens has usually been to take cuttings
near the ends of the branches, but further back than any of the

leaves. Each cutting is about a foot long, and as thick as a lead
pencil, and is cut off at both ends by oblique cuts made just
below leaf scars. The cuttings are planted in nurseries in wet
earth. This method is somewhat precarious ; sometimes nearly
all the cuttings grow , at other times only a small proportion.

The seedlings, stumps, or cuttings should be planted out during
rainy weather in prepared places. Holes shohld be dug as in

the case of cacao, and fi lled w ith good soil . A little manure w ill
often be advantageous . The young plants require to be lightly
shaded for a time until they are established , and probably for the
first two or three years they will grow the better for a certain
amount of shade, such as would be given by narrow belts of trees
running through the plantation. These belts should be arranged
to act as w ind belts, as the Hevea is easily injured by w ind. By
the time the trees are about three years old they w i ll have grown
3
0 a height of about 25 feet or 30 feet and form their own

8 e.

Various distances apart have been tried in plantingHevea . The
younger plantation at Henaratgoda Garden has the trees planted
12 feet apart. Their average girth is now about 30 inches, and
they require thinning. It w ill not do, however, to conclude from
this, as is sometimes done, that the trees should be original lyplantedmore than 12 feet apart. On the contrary

, the best resultshave been obtained by planting 8 or 10 feet apart each way . The



trees thus form their own shade and keep down weeds, and a

process of natural selection of the best trees goes on
, and the

more w eakly and dwarfed trees may be gradually thinned out in
subsequent years. Another advantage of close planting is that the
trees grow up straightw ithout forming many branches low down,

and this very greatly facilitates tapping.

Para rubber is a surface-feeding tree, and catch crops should
not therefore be grown between the trees, which require all the
nour ishment that the soil can afford.

The young plants are greedily eaten by cattle, deer, hares, and
other animals, and require careful protection for about eighteen
months, after which time they are generally tal l enough to

require but little further protection.

“Weeding is also required for the first year or two, but after
wards the trees form a dense shade, under which but few weeds

grow

The comparatively superficial growth of the roots renders
manuring easy, and it would probably be found advantageous in
poor or sandy soi ls.

Rate of growth — The tree grows very rapidly in height. The

original trees, planted at Henaratgoda in 1876, were about 30 feet
high and 14 inches in girth two years later. In 1882 the largest
tree was 50 feet high and 25 inches in girth at a yard from the

ground . The girth of this largest tree was taken annually after
this, w ith the follow ing results It was 30 inches in 1883, 36 in
1884, 43 in 1885 , 49 in 1-886, 5 35 in 1887, 60 in 1888, 65 in 1889,
69i in 1890, 73 in 1891, and 79; in 1893 . The girth of the largest
tree measured in Braz il by Mr. Gross was 82 inches.

The measurements above given are those of the largest tree.

More useful data for scientific and practical purposes are obtained
by tak ing the mean girth of all the trees on a considerable area.

This was done in January, 1897, on the plantation made at

Henaratgoda in 1876. This now consists of 45 trees, about 30 feet
apart. The girth was taken at the height of the eye, about 5 feet
6 inches above the ground . The largest tree was 7 feet 5 inches,
the smallest, 2 feet 1 inch in girth. The mean girth was 4 feet
1} inch.

Tapping.
— The yield of rubber from very young or slender

trees is too small to make their tapping worth whi le, and it is best
for many reasons to abstain from tapping a tree until it has
reached a girth of 2 feet. In a large plantation the girth of the

trees always varies between wide limits. A few trees may be fit
to tap after the sixth year, and in every subsequent year more and

more trees w i ll reach the siz e necessary . In favourable localities
the bulk of the trees should be in bearing before the end of the

eleventh year. The results of the experiments hitherto made at

Henaratgoda go to show that it is inadvisable, having regard to
the future, to tap trees of less than two feet in girth, but it is stil l
an open question whether the minimum siz e of tree for tapping
should not be fixed even higher. This however would of course
necessitate longer waiting for the return, as the mean rate of

increase of girth in trees of this siz e is only about three inches
per annum .
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The methods of tapping and of coagulation of the rubber
employed by the native collectors in Braz i l and elsewhere are

rough, wasteful, and inefficient, and there is great room for

improvement Experiments are beingmade atHenaratgoda to test
methods of tapping and coagulation, and their results w ill form
the subject of a subsequent circular. At present we shall only
describe the method which has been employed for some years in
the tappings carried on at Henaratgoda.

The requisites for the work are a f-inch chisel, a wooden
mallet, a number of clean cocoanut shells, each cut in two so as to

form smal l basins, a knife, and a supply of clay and water with
which to form the gutters around the trees.

The tree is first careful ly and lightly shaved with the knife
from a height of about 6 feet down to the ground, so as to form a

perfectly smooth surface. Only the outermost layers of the bark
must be removed in th is process, otherw ise the tree w i ll be
injured. When the shaving is completed, the treemay be polishedby hand, or carefully brushed . The great object in view is to

obtain a smooth and clean surface, over which the m ilk can run
easily, w ithout becoming contaminated by sma ll particles of bark
or other rubbish , as the market value of rubber depends on its

cleanl iness.
A clay gutter is next made round the tree about 6 inches

above the ground, so arranged as to catch the milk which will
trickle down the tree and empty it by two or more spouts into as
many clean cocoanut shells laced below . Three shells are

sufi cient for a tree of 2 feet inches in girth, but larger trees
may require four or five. The gutter is made by rolling rather
wet clay into a sausage form , between the hands,and then pressing
it on to the bark, and form ing the channel against the bark by aid
of a wet finger. The gutter must not be allowed to dry before the
tapping is begun ,

otherwise the rubber w i ll be contaminated by
particles of clay neither must the gutter be so wet or irregular
as to allow the rubber to be dirtied.

Incisions may now be made in the bark with the mallet and

chisel, commencingnear the top of the cleaned portion . AV-shaped
cut ismade in two strokes. The object to be aimed at is to make
these cuts to such a depth as just not to reach the wood . They
should stop in the bark close to the cambium, as the vessels which
contain the rubber occur on ly outside, but very close to the

cambium . If the cambium is not injured the wound rapidly
heals, but if the cut penetrates this layer, and enters the wood

,

the healing of the wound is much slower, and at the same time
risk is run of introducing paras itic fungi into the wood, which
may cause much damage. Injury to the wood also causes a check
to the upward flow of sap, and thus to the growth of the tree.

Considerable practice is required before the chisel can be

habitually driven in to the exact depth necessary. In dealing
w ith a number of trees it w ill be found most economical and
satisfactory to keep separate coolies for each of the various
operations required, as they all need much practice .

As soon as the cut is made, the white and very sticky mi lk
commences to flow . A second V-shaped incision should be made
about a foot below the first, and others at similar distances down
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The average yield Of this tree from the twelfth to the twenty
first year is thus almost 15 lb. per annum . This result is very
good, and if all the trees Of the same age yielded as much rubber,
the success Of the cul tivation would be assured. It should, how
ever, be noted that the girth Of this tree in 1888 was larger than
the mean girth Of the whole plantation, as mentioned above, in
1897, and that therefore this yield, if the tree tapped be accepted
as a fair sample, represents rather the resul t to be expected after

twenty years, by which time the average girth Of the trees should
be equal to the girth Of this one at the time its tapping was com

menced . The trees in question are about 30 feet apart, i .e., 50 trees

to the acre . These data thus indicate a yield of about 90 lb. Of

rubber per acre in the twentieth year, a result insufficient to make

it worth the while Of private planters to take up rubber cultivation .

It seemed probable that better results might be obtained by
tapping younger and smal ler trees more closely planted , and

experiments were therefore begun in 1896 on a younger plantation
of trees at Henaratgoda. The mean girth in Jannary, 1897, taken
at 5 feet 6 inches from the ground, Of 225 Of these trees, was

2 feet 4; inches. The figures already given for the average weeklyyields represent the mean results Of the tapping of 27 trees of a

mean girth of 1 foot 105 inches, six inches less than the mean

girth Of the whole plantation . From six consecutive weekly
tappings of each, a mean yield Of oz . per

‘

tree was obtained .

This represents a yield of 97 lb. per acre of 300 trees (12 feet
apart). If the trees tapped had been Of the same mean girth as

the whole plantation,
the yield would probably have been at the

rate Of about .120 lb. per acre . Further, only six tappings w ere
made, and the trees, after a rest of a few months, would probablyhave stood three or four more tappings whose yield might havebeen at the rate of 30 or 40 lb . per acre.

NO record, unfortunately,was kept Of the date when this plan
tation was made. It is probably twelve years old at least. The

sandy soi l at Henaratgoda is unfavourable for Para rubber, and inbetter soil the trees would probably reach thi s mean girth in ten

years or even less. It would seem, therefore, that if this culti
vation is taken up in favourable localities, a yield of about 120 to
140 lb. Of rubber per acre may be expected after the tenth year.

Thi s estimate is, however, l iable to modification by the results of

experiments which are stil l in progress.

Cost of Opening P la ntations .
— The follow ing estimate of the

first year’s cost of opening a plantation of 300 acres of forest land
th rubber was prepared by Mr. F. Lew is, Assistant Conservator

of Forests, Colombo
Felling and clearing atRs. 12 per acre
Lining, 10 ft. by 10 ft., at Rs. 2 per acre

Holing, at 75 holes per cooly at 40 cents.
Filling and planting and carrying plants from their nursery
to holes, 300 per cooly at 40 cents.

Draining : 300 ft. of drains per acre at 1 cent. per foot run
Lines for coolies 1 shed Of 10 rooms of 12 ft. by 10 ft.,
mud walls, and battocalla roof at Rs . 30 per room

Roads for inspection, 2 milesPlant nursery, including watering
Carried forward
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Brought forward
Wceding, at Re. 1 per acre per month "Cost Of surveying lines round planta tion, sayContingencies , such as special work, bridges over streams ,
or supplying vacancies, &c.

Salary of assistan .

Total

This represents an average Of Rs. 40 per acre. A return of

Rs. is estimated to be Obtained by the sale of timber and

firewood from the land cleared . This should suffice to erect the

Assistant’s bungalow and leave a small margin for contingencies.

TO this estimate private planters must add the cost Of land
and of seed (about Rs . 20 per These items w ill probably
bring up the total cost for the first year to at least Rs . 125 per

acre . As a matter of fact, 300 acres is more than can be Opened
in one year, as the number of seeds required w ill be at least
160 which amounts to nearly two years ’ crop of the trees in

the Botanic Gardens.

For the second, third, and fourth years Mr. Lew is estimates
the expenditure on w eeding and supplying at Rs. 12, Rs. 8, and
Rs . 5 , respectively. Assuming that the expenditure in the years

follow ing is at the rate Of Rs. 5 per acre, the cost of the planta
E
it

i

n up to and including the tenth year, might work out as

O lows

Ccst Of land, 300 acres at Rs. 75Cost Of seed. say
First year

’

s cost, as above

Weeding and supplying, second year
DO. third year

DO. fourth year
DO . fifth to tenth years , inclusive

Salary Of assistant, second to tenth years, inclusive
Tappal cooly and tools, second to tenth years inclusive

Total 7 7

Allow ing interest at the rate of 7 per cent. on all money
expended up to the end of the tenth year, the outlay upon the

plantation w ill amount to at least Rs. or Rs . 3666 6 per
acre.

Return — The value Of Para rubber in the London market
varies between two and four shillings per lb.according to the qual ity
Of the rubber and the state of the market. Of the rubber which
has been collected in the Botanic Gardens and sent home for
valuation, a large proportion has been valued at almost the

highest market price then ruling, but a considerable proportion
of th e rubber is always Of inferior quality, being mixed w ithparticles Of dirt. If we estimate the average value Of the crop at

28. per lb. and the yield in the tenth year at 100 lb. 0 11] per

acre, the return in that year w ill be £10, or say Rs . 15 per
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acre. The cost of harvesting should not be more than Rs . 50 per
acre, including carriage to London . This leaves a margin of

Rs. 100 per acre, representing a return of 27 per cent. upon the
original outlay if 12 per cent. be allowed for contingencies and

the usual vicissitudes of a tropical cultivation, there remains still
a prospect of a good return on the capital expended .

”

PARA RU BBER IN INDIA.

The climate Of Bengal, where there is a distinct cold season,

was soon found to be unsuitable for the cultivation Of Hausa
brasiliens is . After experimental efforts in other parts Of India it
was ultimately decided to establish rubber plantations at Mergui
in Lower Burma , and Nilambur in Southern India. In accordance
w ith the arrangement w ith the Government Of India a first lot Of

plants propagated at Ceylon was despatched to Mergui in 1878.

These consisted of 500 rooted cuttings. In 1887 there was sent a

further consignment Of plants and seeds . To Nilambur from 1878
to 1887 rooted cuttings and stumps were forwarded, as wel l as
several lots of seeds . Of the latter 300 were sent in 1885 .

Further in 1880, two plants w ere sent to the First Prince of

Travancore in 1881 a Wardian case w ith 28 lants was forwarded
to the Andaman Islands, and in 1888 about ,000 seeds were sent

to the Commissioner of Agriculture at Nagpur in the Central
Provinces. There are now numerous trees both in Burma and

Malabar producing regular suppl ies Of seed . The introduction of

Hevea bras iliensis trees into India has therefore been successfully
accomplished.

In a letter received from the India Omce, dated the

24th September, 1888, the follow ing memorandum was enclosed
containing an account Of the result of the experimental cultivation
of Hevca brasiliensis in Burma.

NOTE on the cultivation of Haven. bras ilie ns is in the Tenasserim
ForestC ircle, by Colonel W. J . Seaton, Conservator of Forests,
dated 24th April, 1888.

Early Expm
'

menta— Experiments on a small scale were com

menced at Mergm in 1877, w ith eight seedlings, the survivors of

a small batch rece1ved from Dr. King, Superintendent of the

Royal Botanical Gardens, Calcutta .

They were successfully set out in the Forest Office compound
at Mergui, and although on a low hill, a not very desirable site,
yet their growth was for some time satisfactory.

In 1879, a large number Of Hevea plants, believed to be well
rooted cuttings, were forwarded by Dr. Thwaites, Director Of the

Royal Botanical Gardens, Ceylon, and although in the charge of a

subordinate who had been sent to Ceylon for special instructions,
only 178 survived the voyage . These were set out in the

plantation area selected, about 14 mile inland from Mergui, on
somewhat low ground drained by the sources Of the BOke Chaung,
a small tidal creek .

Only 64 Of the healthiest plants survived the planting opera
tion , and of these again casualties continued to take place yearly,
ow ing chiefly to attacks Of white ants, until the number was
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Genera l remarka—The 50 older trees appear to be in perfect

health, with evidence Of such vigour as to leave no doubt that
they are fully established, and have outgrown all danger from
attacks Of white ants.

They yield an abundant supply Of seed, some of which, if
allowed to fall, occasionally germinate under the trees.
The flowering takes place generally in January, in the cool

season. The fruit forms in March and Apri l, and ripens in July
and August, about the middle of the rainy season .

It will be seen that the propagation of the Hevea bras iliensis

in this part Of Burma is now quite independent Of external
assistance, and that its acclimatiz ation has been successfully
demonstrated.

It now only remains to subject the larger trees to periodica l
tapping to ascertain the yield in caoutchouc, after which the

question w ill have to be determined as to the precise area which
it may be advisable to plant up at Mergui and other suitable
local ities with this valuable tree.

The follow ing further correspondence afifords information
respecting the experimental tapping Of Hevea trees in Tenasserim

INDIA OFFICE TO ROYAL GARDENS, KEW.

India Office, Whiteha ll, S.W.,

26th Apri l, 1889.

IN continuation of Mr.Walpole’s letter Of the 24th Septemberlast (R. S. C . I am directed by the Secretary of State
for India in Council to forward for your information a copy of a

letter received from the Government of India, together w ith its
enclosures, reporting the results Obtained from tapping Heve a

bras iliensis trees near Mergui, in Tenasserim .

The specimens of caoutchouc referred to in the enclosures have
been forwarded to youseparately by parcels post.

I am, c.,

(Signed) C. E. BERNARD,
Secretary,

Revenue, Statistics, and Commerce
The Director, Department.

Royal Gardens, Kew .

MEMORANDUM from Colonel W. J. Seaton, Conservator of Forests,Tenasserim Circle, to the Chief Secretary to the Chief Com
missioner of Burma, dated 28th January, 1889.

Referring to my letter, NO. 330—24, dated 6th October, 1888,I have the honour to advise the despatch by parcel post Of a

package containing the follow ing quantities of caoutchouc, whichhave been Obtained in the tapping Of the Hevea brasi liensis trees

in the plantation near Mergui
Col lected in July, 1888.

From 5 trees on the west bank of the BOkchaungale 5 oz .
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Collected in November, 1888.

(2 )
From 37 trees on the east side of the BOkchaungale 9 oz .

(3 . From 5 trees on the west bank 3 oz .

2. The tapping experiment was firstundertaken in July, under
the impression that the flow Of m ilk would be more abundant
during the rainy season.

Small bamboo pots were, in the first instance, affixed to the

trees by means of well-wrought potter’s clay, and above them
small pieces Of tin were also placed in such a pos ition as to

protect them from the rain but, as the clay yielded to the rain

and fell to the ground, tapping had to be undertaken at intervals
between the showers, the bamboo pots being aflixed by sharpening
the upper end and forcing them into the bark in the manner

followed by the Thitsi collectors . In order to Obtain the

largest quantity Of milk in the shortest time possible, numerous
incisions were made on the trees. The incisions were made in an

upward direction and converging as required .

The quantity of milk collected was so smal l in the intervals
between the showers that it was deemed necessary to l im it the
experiment finally to five Of the larger trees on the west bank Of

the BOkchaungale,which flow s through the plantation . The milk
was found to flow much more freely from these trees, although
not much larger than the trees first experimented upon . They
have

,
however, thicker bark, and it was observed that the

exudation Of milk was greatest near the ground, where the bark
was thickest, while at a height Of 6 or 7 feet it was almost n il.

Ow ing to continued wet weather, it was found necessary to dry
the mi lk over a fire and keep it subsequently in a warm place
near the fire for about three weeks .

3 . The experiment was renewed between 22nd and 26th

November, when the rains had fully ceased, 42 trees being
operated on , viz ., 5 to the west and 37 to the east of the

BOkchaungale.

Themethod Of tappingwas the same as that followed previously
but the yield from each incision being small (less in fact than

was the case in the rains), the several trees were tapped to their
utmost extent, and, by constantly collecting the mi lk before it
had time to dry, the quantity now forw arded was Obtained, viz .,

3 oz . from the 5 trees to the west, and 9 oz . from the 37 trees to

the east, of the BOkchaungale .

4. I append a statement exhibiting the girths of the Hevea
trees tapped between the 22nd and 26th November, 1888, and the
number of incisions made on each

Average number
of Incisions .

5 trees west
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Mr. J. W. Oliver, Deputy Conservator of Forests in Charge of

Tenasserim C ircle, supplied the follow ing information explaining
the method Of collecting and drying the rubber
The milk collected from the trees west Of the stream was

poured into a deal-wood box, and the milk from the trees east of

the stream was poured into bamboo split into halves lengthw ise .

The m ilk was put out in the Open air in the sun during the

morning, placed in the shade during the heat Of the day, and

again put out in the open in the afternoon at about three O ’clock .

As soon as the milk became firm, more m ilk was poured over it.

The milk coagulated so quickly on the trees that about 30 per
cent. of the m ilk was collected in the shape Of sem amby . Instead
Of keeping them separate, these odd pieces were placed in the

milk in order to secure the rubber in one mass . These are the

darker pieces of rubber which may be seen in the largest piece
of rubber. I do not think that they afiect the quality of the

rubber in any way , the Odd pieces themselves being drier, and so

perhaps Of a better quality than the surrounding rubber.

ROYAL GARDENS, KEW, TO INDIA OFFICE.

Royal Gardens, Kew ,

June 4, 1889.

I AM desired by Mr. Thiselton-Dyer to acknowledge the

receipt of your letter of the 26th April last (R. S. C . 614)
forwarding a copy of a letter received from the Government Of

India w ith enclosure reporting the results obtained from tapping
trees Of Hevea brasiliens is near Mergui in Tenasserim .

2. The specimens Of caoutchouc referred to were duly received
by parcels post, and they were subsequently submitted for valua
tion and report, through S . W. Silver, Esq ., to the India
Rubber, Gutta Percha and TelegraphWorks Company, Limited , at
Silvertown.

3 . I enclose herewith a copy of the valuation and report
received respecting them . On the whole this report is favourable.

The small quantity of rubber avai lable (in no case exceeding a

few ounces in weight) rendered its manipulation somewhat
dimcult ; but bearing this fact in mind the result as shown in

the samples Of prepared rubber sent in a separate cover is very
encouraging.

4. It w ill be noticed that the best quality, valued at 23 . 3d. per

pound, is nearly equal to the best South American rubber. Thi s
was labelled Sernamby and was formed by milk which
coagulated immediately on the trees in the dry season .

5 . The rubber (marked NO . 3) Obtained from trees during the

rainy season was dried over a fire. The quality Of this appears to
be better than either NO. 1 or NO . 2, and it approaches very near
to NO. 4. Except as regards the difficulty of coagulating the

rubber there appears from these experiments to be little differ»
ence between the specimens collected during the rainy season

and those collected when the rains had fully ceased.

”

6. All the trees tapped were young and few were more than
12 inches in diameter. Mr. Thiselton-Dyer is Of Opinion that it
is very desirable that these interesting experiments should be



https://www.forgottenbooks.com/join


270

At Nilambur the rubber trees (Ceara and Hevea ) were planted
amongst teak trees . In the Administration Report for 1884—85 it
was stated “ the growth Of the rubbers on the whole continued
good though Mr. Hadfield doubted whether they would yield
much revenue as there was little milk in the seven years Old
tre Again : One pound of rubber was Obta ined from 80 Of

the argest trees in 1886-87 butno tappingwas done subsequently.

”

NO distinction appears to have been made in these Reportsbetween the Hevea and Ceara rubbers. It is possible that the
failure noted applies more particularly to the latter trees.

The latest information available on the subject is contained in
the Report Of the Nilambur Teak Plantations, 1895 (Appendix Cp. The follow ing remarks (quoted from Commercial C ircular,
NO. 8 of 1897, issued by the Reporter on Economic Products to

Government Of India) appear under Exotic Plantations
ubber

3 . Working . The rubber is quite out of place in the middle of

a teak plantation , even should it prove itself of any commercial
value. The soil occupied is some Of the most valuable in the

plantations . Experiments are now being conducted in tapping
the rubber, and, as far as they have gone, show little prospect of any
material revenue being realised . The biggest trees are now nearly
20 years Old, and each covers the space required for two teak trees Of
the same age. The yield appears to be from 4 to 6 oz . Of rubber
which production may perhaps be continued for five or six years
(even this is very doubtful), and the result expressed in current
coin would compare very unfavourably wi th the value of two teak
trees Of the same age.

Probably the mostpaying thing to do would be to fell this area
in 1895 , clean and to plant it up w ith teak . In order, however,
that the success or failure Of the rubber grow ing may be proved,
it is proposed to clean and fell at the end of the first rotation
in 1900, when very few saplings of small siz e w ill be available,
and plant up the whole area w ith teak in 1901 . This compart
ment w il l th en work into the working circle.

In a Note on the Working Plan for the Nilambur Valley Teak
Plantation the Inspector-General Of Forests in India, Mr. B .

Ribbentrop (Indian Forester , 1898, p. 168) discusses the suggestions
for cutting out the rubber trees as follows

It would appear that the experiments carried out w ith the
introduction Of rubber-yielding trees have so far been unsuccessful,
but I feel nevertheless disinclined to agree in the proposal that
the experiments Of making the Nilambur Basin an important.
centre of rubber supply should be discontinued. To me

it seems that the Nilambur Basin is eminently adapted for the
growth of rubber-yielding plants, and the facility of export renders
the prospect of a trade in a product which can bear a land trans
port Of hundreds Of miles particularly attractive. The demand
for rubber, and its price, are constantly increas ing, and I would
strongly advise that experiments should be continued till the
most suitable rubber-yielding tree is found, which will grow in

localities not required for the extension Of the teak plantation.

”
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PARA RU BBER IN THE STRAITS SETTLEMENTS.

Plants of Para rubber were forwarded direct from Kew to

Singapore in 1876. In 1877 Mr. Murton reported Our climate

is evidently suited for the growth of Hevea , judging by the
progress the plants sent last year have made.

”
Some Of these

plants were afterwards introduced to Perak, where, in 1879,
Mr. (now Sir Hugh) Low reported The Heveas are 12 to 14 feet
high. They take to the country immensely .

”

Kew possesses very little information in regard to the number
and character of the Para rubber trees now existing at Singapore .

Mr. Ridley, Director Of the Gardens and Forest Department, was,
however

, good enough to forward photographs, in May last, of a

rubber plantation in the Botanic Gardens, show ing a grove of

trees Of different ages and siz es . One of these had been tapped
at nine years Old, and had yielded two pounds Of rubber.

An interesting account of the original trees planted at Kuala
Kangsar by Sir Hugh Low was lately given by Mr. R. Derry in
Perak Museum Notes , Vol. II ., pp. 101—102 . They are yielding
seeds freely last year), and are considered at present of

more value as seed bearers than as rubber producers . The

follow ing letter has been received from Mr. Derry
CURA'

I‘OR, GOVERNMENT GARDENS AND PLANTATIONS, TAIPING,

PERAx
,
TO ROYAL GARDENs, KEW.

Government Plantations Office, Taiping,
DEAR SIR,

October 6, 1897.

I AM now able to reply to your letter, dated December 14, 1896,
w ith reference to Para rubber trees planted by Sir Hugh Low at

Kuala Kangsar, Perak.

It is quite a mistake to suppose that these yield no rubber.

I have collected over 1 cw t., and find the trees run quite freely .

From a few trees I have collected 5 lbs., each and only stopped
for fear of taking too much .

I notice in the extract from Sir Hugh Low ’

s letter (which you
sent me) that the trees had previously been tapped by Dyaks
unsuccessfully. As you are aware, Para rubber does not exude
for some days after the incisions have been made, and Dyaks, who
are familiarw ith such rubbers as Alstom'

a
,
F icus , Willughbez

’

a ,&c.,

no doubt concluded that as the trees did not run at once when
tapped there was not any rubber— hence the mistake .

I am now sending samples home for valuation.

I am, &c.
,

The Director, (Signed) R. DERBY .

Royal Gardens, Kew .

The fol low ing further particulars, communicated by Mr. Derry
,

are taken from the Perak Government Gaz ette forApril 8, 1898
Para Rubber (Hevea brasiliensis).

Many trees have been tapped, and a reporton thework submitted .

The rubber Obtained is not yet sufficiently smoked for sending
home, but samples have been valued in Mincing Lane at 28. 8d.

and 3s . per pound, and considered equal to Braz ilian produced
rubber, and also w orth 13 . per pound more than that usually sent

home from the Straits.
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There has been a large demand for seeds, and about have
been supplied. How far thi s industry is deserving attention may
be inferred from the follow ing moderate estimate

(Planted 14 feet x 14 feet as 225 trees to the acre .)

The importance of close planting is not generally real ised .

Planted at 14 feet x 14 feet, against 25 feet x 25 feet, wouldpossib ly result in a difference of one year in six in favour Of

close planting. I am of opinion that, planted 14 feet x 14 feet,
trees could be tapped in the fifth year, if not earlier. Para rubber
is a remarkably adaptable tree, grow ing in swampy land or dry ,high ground w ithout, so far as I have tested, any diEerence in theyield of rubber.

The following extracts are taken from Notes on Rubber Grow ing
in Perak by Mr. L. Wray, Curator and State Geologist, Perak,

dated 4th December, 1897
In 1887 some seed was Obtained from the Kuala Kangsar trees

and planted in the Museum grounds, Taiping. The soil is very
bad, the land having all been mined over, but still the trees have
grown well and have attained, in the ten years which have elapsed
since they were planted, a considerable siz e.

The tree has also been planted at Parit Buntar, where it grow s
well . It is in the garden Of the District Magistrate, and close to

the river. The land is occas ionally flooded by the river
,
and in

the ordinary way at high tide the river is only a foot or two

below the level of the surface of the ground . The river is quite
salt enough for the Nipa palm to grow well on its banks .

It has been planted at Sitiawan , also on low land near the

sea ; at Tapah, Batu Gajah in Kinta, and other places in the

State, and in all it has grown well .
It may therefore be stated that it w ill thrive in any locality,

from the bakauswamps to the foot-h ills, and on any soil
,
from

rich alluvial to Old mine heaps.

SO far I have not noticed that it has any enem ies wh ich do it
serious injury . When large areas come to be planted up there
may arise trouble w ith some pest, but at present there does not

appear to be any indication of such a contingency .

Hitherto the trees have been planted singly, and, as might be
expected, they have grown w ith short trunks and bushy tops.

TO be a success— that is, to yield large quantities of rubber
the tree must be planted so that it w ill run up and form a ta ll,
straight, branchl ess trunk .

There is little to guide one on the subject, but from 15 to 20
feet apart would appear to be about the com et spacing, At



https://www.forgottenbooks.com/join


274

certain amount of prejudice existing againstHevea rubber in any
other form than that in which it has always been received in this
country. In any case it is desirable to institute a comparative
chem ical investigation of the value of Braz ilian rubber as against
that Obtained from cultivated trees. So far it would appear that
no Hevea rubber obtained from cultivated trees has reached the

highest prices attained by Amaz on rubber.

ZANZIBAR .

In the Shamba,. the Journal of Agriculture for Zanz ibar
(October, 1897, p. issued by Mr. R.N. Lyne, the Director
of Agriculture, the follow ing interesting note appears respecting
a fine tree of Hevea brasiliens is grow ing at Mbweni. This,
originally received from Kew , was planted in the Botanical Garden
established by Sir John Kirk when he was Consul-General at

Zanz ibar (see Kew Bulletin, 1896, pp. 80—86)
The cultivation of rubber is beginning to occupy attention

here now . At Mbweni
,
there is a Para rubber tree 50 feet in

height and over 6 feet in girth. It is a beautiful tree, clean and

straight in the trunk, w ith not a branch to interrupt its tapering
symmetry ti ll the crown is reached . It is now flowering. We

believe that this tree has not been tapped, but a casual stab in
passing induced a flow of milk which suggested a good reserve.

This tree is growing in a spot which by no means corresponds to
the conditions of its natural habitat in Braz il which are low and

alluvial . At Mbw eni, the Para rubber tree is found on a porous
sandy ridge with in 100 yards or so of the sea cliE. And yet it

has grown on this apparently uncongenial locality with the

greatest vigour. In the richer and damper soils, it ought to thrive
as in its native country.”

MOZAMBIQU E.

In the report on the trade of Portuguese East Africa for the

year 1889 (F.0 . Annual Series, 1890, NO. forwarded by Sir
H . H. Johnston,

Mr. Vice-Consul Ross at Quilimane records the
existence of trees Of Hevea brasiliens is as follows (p. 10) In a

private garden on the bank Of the Chinde River, I was shown
half-a-doz en very healthy Para rubber trees a year Old, and some

15 feet high. They had fruited well, and the owner had sown in

the neighbourhood most of the seeds they had borne.

WEST AFRICA.

Gambia — In the report on the Botanic Station at the Gambia
for 1897, the Curator reported (KewBulletin,

1898, p. 41) a few

plants of this are at the Station, but they do not appear to be
growing well, Ow ing to the long dry season.

S ierra Leona — In the First Annual Report on the Botanic
Station at Freetown, Mr. Willey, the late Curator, states Some
plants Of the Para rubber, the premier rubber Of the world, are

grow ing here, but they are too small yet to express an opin ion as

to their ultimate success. They w il l be reported on later.

”

Gold Coast— In the Report on the Botanic Station at Aburi
for 1894 the Curator states, rubber plants, especially Para

rubber, are mak ing good progress . Some of the trees only
3
8 monthsgrowth are 10 feet high and have stems 3 inches in
lameter.

’
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Lama— In Mr. Millen’s Report on the Botanic Station for the
quarter ending 30th September, 1895 , mention is made of Hevea

spruceana but not of H . brasiliensis. The former is described
as having done fairly well .” In the Report for the year 1897
seeds Of Hevea brasiliensis are acknow ledged as having been
received from Kew .

Para rubber trees have been introduced to French and German
possessions in West Africa. They are described as having done
well in some localities in the Cameroons, and according to the
Tropenpflanz er rubber has already been Obtained from them .

WEST INDIES.

Jama ica .
— Seeding trees Of Para rubber have existed at the

Castleton Gardens, Jamaica, since 1882. In the Bulletin Of the

Botanical Department, 1894, p . 104, Mr. Fawcett, the Director of

Public Gardens and Plantations, statesThere are young trees at both the Castleton and How
Gardens, but they have not yet yielded any rubber. The bark is
about l inch th ick, and the lactiferous vessels lie in the inner half
of the bark. From examination made in the Gardens, it would
appear that th is tree w i ll succeed only in Jamaica grown as a

forest tree w ith its bark shaded, and its roots in a soi l which is
constantly wet. It is quite possible that these conditions are

more important than the rainfall, and that the tree might be grown
in the swamps along the South Coast.
Dominica — In the Report on the Botanic Station at Dominica

for 1896 it is stated “We have now all the best kinds Of rubber
trees, viz ., Hevea , Castilloa , Ficus, Manihot, and Kicka

'ia

The plants of Hevea and K ickx' ia are still smal l.”
St. Vincent— According to the Report on the Botanic Station at

St. V incent for the quarter ending 3oth Of June, 1891, six plants
of the Para rubber tree were planted out at the Station during
that period. There is no record in later Reports of the success of
this experiment. The Central America rubber tree (Castilloa
elastica ) is said to be doing very wel l in St. V incent.
Grenada — The Para rubber tree is recorded as under cultivation

at the Botanic Station, Grenada, in a list published in September,
1893. In 1895 it was in flower and fruit.
Trinidad — In the Annual Report for the year 1897 on the

Royal Botan ic Gardens at Trinidad, Mr. Hart, the Superintendent,
states “ the Heveas or the Braz ilian and Demerara rubbers are

trees Of large siz e and do not bleed so freely as Castilloa ,
neither

do they grow so quickly
, but they have the advantage Of being

able to grow in places where Castilloa could not thrive. Trees of
large siz e are present in the Garden and annually give us seed in
limited quantities .

”

The fol lowing interesting particulars have lately been received
respecting rubber Obtained from these trees during this year
SUPERINTENDENT, BOTANICAL DEPARTMENT, TRINIDAD, To

ROYAL GARDENS, KEW.

Botan ical Department, Trinidad,
SIR, June 22, 1898.

I FORWARD youa ball of Hevea rubber collected from our trees
in the follow ing manner -The rough bark was first Spoke

637 0 2



276

shaved so as to Obtain a clean surface without injuring the

cambium. At the upper part of the surface thus exposed longi
tudinal slits were made some four or five inches long and

sufficiently deep to reach to the xylem. Streams of latex then
commenced to run down on the clean surface, which when
partially dry were collected by rolling into a ball . Every night
for eight successive nights, the latex started afresh and was

col lected in the morning. The quantity appears to be greater

after rainfall. It came w ithout fresh cutting.

Yours faithfully,
The Director, (Signed) J. H. HART.

Royal Gardens, Kew .

MEssns. HECBT, LEVIs KABN TO ROYAL GARDENS, KEW.

21, Mincing Lane, London, E.C .,

DEAR SIR, July 12, 1898.

IN reply to your favour Of the 8th instant, which only reached
us this morning,we have examined the ball of Hevea rubber from
Trinidad which yousent us and find the quality excellent in every
respect, clean, strong, and dry . This rubber would be readily
saleable in this market and would at the presentmomentcommand
a very high price, probably about 38 . to 33 . 2d. per lh., perhaps
even a little more.

Yours faithfully,
(Signed) BROBT, LEVIs KABN.

BRITISH GUIANA.

Hevea brasiliens is does not appear to have taken well in this
colony. According to Mr. Hemsley there are at least two species
of Hevea native of British Guiana. Hevea pauciflora , Muell.
Arg. (H . spruceana , Ol iver, pro parts , in Kew Report, 1880, p. 37)
has been collected by Jenman (Nos. 725 and and by
im 200) on the Maz aruni River. The other Guiana
plant has recently been described as a new species and is Hevea

confusa ,
Hemsley (Hacker

’

s [ cones Plantaram,
vol . vi ., pt. iii.,

t. 25 74
,
figs . 1 This was collected by the Schomburgks and

by Prestoe on the Maz aruni River
,
by Janman on the Maz aruni

(NO. 621) and Essequebo Rivers (NO. and is now under
cultivation at the Trin idad Botanic Gardens (Hart, NO.

A Report on some of the Rubber-producing Plants of British
Guiana, by the Government Botanist,” was published at the

Royal Gaz ette office, in Georgetown, in 1883 . Later information
on the same subject is included in a Report on theBalata Industry
of British Guiana,” published in 1885 .

The follow ing brief account of the rubber-yielding plants Of

British Guiana appeared in the Append ix to the Report Of the

West India Royal Comm ission,
1897 (Kew Bulletin, Additional

Series I., pp. 34—35 )
The most prom ising rubber tree is the Hatie. This is found

in the upper bas in Of the Essequebo and Maz aruni rivers, andprobably yields some Of the crude rubber sometimes received
from that region. It is also found in some districts on the

Pomeroon river. Mr. Jenman calculates that from a large tree
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végétation exotique . Ces établissements sont classés en trois

groupes bien distincte
1
°

Les départements botaniques qui sont un groupement

d
’
établissements et de jardins sous la direction d’un seul fonction

naire. La surface totale d’un département botanique varie entre

100 et 500 acres, et sa dépense annuelle entre 7 et

francs. Des départements botaniques existent aCalcutta,
a Madras,

‘

a Ceylan, aux Straits Settlements, a Maurice, en

Australie et a la Jamai
‘

que.

2
°
Les jardins botaniques, institutions apen prés sim ilaires

acelles des établissements botaniques, mais occupant une surface
moindre excédant rarement 50 acres, et nécessitant une dépense
annuelle. de 25 a francs. Ces jardins existent a Hong
Kong, dans l ’ile de la Trinité, dans la Guyana et dans les provinces
nord-ouest de l ’Inde.

3
°
Les stations botaniques qui ne sont que des diminutifs desjardins botaniques, et dont le role principal est de maintenir en

parfait état les pépiniéres destinées afoum ir des plantes economiques en vue de la distribution aux colons. Des stations botani
ques existentaSaint-V incent, Sainte-Lucie, Dominique, Monserrat,
lS‘
aint-Kitts -Nevis, la Lagos, la Gold-Coast, la Gambia et Sierra

eone.

Ces difiz
'

érents établissements ne cofitent rien augouvernement

anglais ; chaque colonie en supportant les frais. Ils sont eux
aussi self supporting. Dans quelques colonies, cependant, telles
que Natal, les jardins botaniques sont dirigés par nu comité
scientifique, subventionné par le gouvernement, qui voit le plus
souvent ses dépenses couvertes par la vente des plants dans la
colonie.

Mais ces divers établissements no sont que la premiere partie
de l

’

organisation ; la seconde partie est le magnifique jardin de

Kew , situé aux environs do Londres. Sans le jardin de Kew

(Royal Botanic Garden, Kew), les multiples jardins coloniaux
situés dans les colonies anglaises ressembleraient fort a un
immense corps sans cerveau, et leurs efforts, si énergiques fussent
ils, seraient souventmenacés de demeurer stériles.

Kew est en perpétuelle correspondance avec eux, et ea tient
con stamment eucourant de leurs tentatives. Il recoit directement

les plants et les graines recueillis par chacun d’eux une fois qu’il
les possede, il essaie de les utiliser, puis de les expédier dans une
autre colonie. Kew sert ainsi d’

intermédiaire entre les diverses
possess ions anglaises pour tout cc qui concerne les cultures
coloniales ; il crée entre elles l‘echange des graines et des plants
— point essentiel,— il reproduit dans des serres spécialement

aménagées, soit aumoyen de sem is, soit aumoyen de boutures,
des végétaux susceptibles d’

étre utilement introduits dans certaines
colonies, oudes variétés végétales paraissant plus avantageuses que
celles qui y sont deja cultivées. En somme

, cc jardin de Kew ,

grace ases essais répétés, grace ases selections savantes, améliore
perpétuellement la culture coloniale pratiquée dans lo vaste

empire colon ial de l’Angleterre. II a été toujoursameme d
’

approvisionner ls colon anglais de plantes industrielles trés avantageuses.
C

‘

est de Kew que sont partis les quinquinas ayant fait la fortune
des colonies britanniques c

’

est de Kew que sont partie les Hevea
(caoutchouc duPara) que l’on cultive avec succes aux Indes.
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Cs jardin rend encore a la cause coloniale anglaise un autre
service— service qui n’

est pas ls moindre amon humble avis— eu
formant des jardiniers en vue de la culture des plantes tropicales.
Il est, selon une heureuse expression de quelqu’

nuayant suivi
son enseignement, une université de jardinage, dont les slévesdeviennent rapidement aptes aprendre la direction d

’un jardin
botanique oud’une plantation.

“Ce jardin de Kew est largement doté et fort encouragepar ls

gouvernement anglais qui en apprécie hautement les services.
C

’
est ainsi qu’auParlement anglais, en avril 1897,M . Chamberlain

ne craignait as de fairs a son sujet la declaration suivante
Comme secretaire des colonies, j’ai été st suis on relations con
stantes avec Kew en cc qui concem e la culture dc toute espéce deplantes, et je n’

hésite pas adi re que quelques-uns dss plus grands
perfectionnements apportés dans certaines colonies sont dus
presque sntiérsment aux avis et al’assistance ds s .

’

J’ai tenuavisiter Kew-Gardens et ame rendre compte un peu
de son organisation . Dans cette visits , j’étais accompagné par mon

excellent confrere Milhs-Poutingon, directeur de la Revue dos
Cultures Coloniaks . Nous nous proposions l’un st l’autre de
passer uns journée intéressants , et notre espoir n’

a pas été décu.

Aprés une heurs environ de chemin de fer oude Tamise on
arrive 31 Kew Gardens. C

’
est un ancien domains de 1a ~Couronne,

qui a fort belle allure. Sa surface est de 135 hectares. Son aspect
est celui d ’un beauparc aux grandes allées ombragées st bordées
de massifs de fleurs d’une variété infinie. Ce parc abrite des serres
innombrables ouvertes au public

,
st contenant toutes les variétés

connues de la fleur dumonde entier.

Les serres économiques etcoloniales occupentun endroit spécial,
et sont rigoureusement interdites au public. Heursusement que
cette sévére consigne ne nous fut pas appliqués .

Tout an contraire, ls directeur de Kew , M. Thiselton-Dyer, qui
nous fit un accueil aussi charmant que possible, désira que non

seulement les serres économiques st colon iales nous fussent
ouvertes, mais encore qu’un jardinier parlant ls francais nous les
fit visiter en détail. C

’

est axcc ls plus grand intérét que j’ai donc
examiné les serres amultipl ication qui répandent dans les colonies
anglaises les plantes utiles aexploiter. J’ai été améme de me
rendre compte que Kew était un grand centre d

’
activité coloniale,

fonctionnant avec un mécanisme excellent. Un laboratoire et nu
herbarium complétent ls Kew utilitaire. L

’
herbarium avec ses

salles claires confortables, admirablement agencées pour les re

cherches, ct ses armoires multiples outoutes les plantes sont

classées d’une facon si simple st si ingénieuse,m’

a particul ierement

frappé. J’aurai tout dit du jardin de Kew lorsque j ’aurai ajouté
q
ue ses travaux sont périodi uement publiés, st formant une série
e publications fort appréci es st fort riches en renseignementspratiques concernant la fiore tropicale.

”

Botanical Magazine for September.

—Eulophiella pestersiana,
certainly one of the mostmagnificent of the Orchidew, is a native
of Madagascar. The specimen from which the draw ing was made
flowered in the garden of Sir Trevor Lawrence, and produced a
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scape three feet in length, bearing a massive raceme of rose-purpleflowers, each about four inches in diameter. The view of the

entire plant was prepared from a figure in the Gardeners
’

Chron icle
and a coloured sketch by Mr. W. H. White . Rhododendron

yunnanen se, one of the numerous species from Western China,
was sent to Kew by Messrs. James Veitch Sons, in 1894. It is

an ornamental plant and quite hardy . Lobelia intarla ta , native
of Central Africa, is nearly allied to the common L. E rinus . Seeds
were received fromA. C. Whyte, Esq .,

recentlyHead of the
Scientific Department, British Central Africa. Ca llistephus
hortens is was raised from seeds sent to Kew by Messrs.
Vilmorin Cc .,which were collected in Eastern Sz echuen by the
Abbé Farges. It is the w ild “

single flowered state that is
figured, and many persons w ill doubtless prefer it to its gardendescendants . We must go back a century and a quarter (Trew ’

s

ga
me) to find a good coloured representation of the single China

Flora of Tropical Africa —The circumstances under which the
continuation of this work,commenced in 1868 by Professor Oliver,
has been resumed at Kew , at the instance of the Marquess of

Salisbury, have been detailed in the Kew Bulletin (1894,pp. 17 The publication of the first part of Vol. VII. was

announced on p. 24 of the present volume.

The third and concluding part has now been issued. It is

accompanied by the follow ing preface by the Director, under
whose editorship the work is being prepared

The Flora of Tropical Africa has metw ith many vicissitudes .

It was projected by Sir William Jackson Hooker as part of the

series of Colonial and Indian Floras to be produced atKew which
he initiated. The immediate impulse which led the Government

to sanction the undertaking was given by Dr. Livingstone on h is

return from the Zambesi Expedition (1858 to which Dr.

(afterwards Sir John) Kirk had been attached as naturalist. The

work having been ofiersd to Dr. Kirk and declined by him,
was

entrusted in 1864 to Sir Joseph Hooker and Professor Oliver
jointly, and was to be completed in four volumes.

Sir Joseph Hooker succeeded to the Directorship of the

Royal Gardens in 1865 , and was in consequence obliged to

resign the preparation of the Flora tom essor Oliver, although
he contributed some share to both Volumes I . and 11. Professor

Oliver further obtained the assistance of other botanists .

Vol. I . appeared in 1868,Vol. II . in 1871, and Vol . III. in 1877.

It was soon evident that the work would exceed the limi ts at first
assigned to it. Not less than five additional volumes w ill be now
required to enumerate completely and describe the known plants
of Tropical Africa.

In the preface to the first volume Professor Ol iver states that for
the geographical region to which he gave the name Lower Guinea
he was almost wholly dependent on the Angolan collections
made at the cost of the Portuguese Government in 1853—61 by
Dr. Frederick Welw itsch.

This botanist, Professor Oliver adds, has freely granted us
the opportunity of inspecting his collections, which, in respect
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as HerMajesty’s Agent at Zanz ibar, of a plant previouslyunknown,

which now supplies annually worth of india-rubbsr to
the Zanz ibar market. So, too, on the West Coast of Africa, the
trade consists almost entirely of vegetable products, some of which
have only recently been brought to light.

Lord Salisbury is of opin ion that a proper know ledge of the

flora of Tropical Africa would do much to aid the development

of the territories over which this country has recently acquired
an influence, and he would therefore suggest that the completion
of the work in question should at once be carried out.

I am , &c.,

(Signed) T. V . LISTER.

The Director, Kew Gardens .

’

In replying to this letter I pointed out that my scientific staff
was so occupied w ith routine work that it was impossible to treat
the completion of the Flora as a matter of omcial duty. If, how

ever, as in the first instance
,
it was regarded as an extra-official

undertaking, I was w illing to do my best, w ith such voluntary
ass istance as I could obtain, to assist Her Majesty’s Government

in getting the work completed . It was accordingly agreed that a
commencement should be made in 1892. Much preliminarylabour had to be accomplished, and in order to avoid the incon
venience of anticipation, provisiona l technical descriptions of new
African plants received at Kew were drawn up by members of

the staff and officially published in the Kew Bulletin . These
were available for work ing up subsequently in the Flora. The

number of species so published up to the present date amounts to
more than 800.

A list of the known plants occurring in British Central Africa,
amounting to upwards of compiled from the Kew records

by a member Of the Kew staff, Mr. I . H. Burkill, M.A.,
is printed

in Sir H . H. Johnston’

s British Central Africa,’ pp. 233—284,prefaced by a brief history of botanical exploration in the

Protectorate (see Kew Bulletin, 1897, pp. 170 It is estimated
that the number of species would be increased by the intercalation
of recent additions to

As to the general scope of the work, it w ill be convenient toquote the following passage from Professor Oliver’s preface to the
first volume. It still in great measure holds good

From our very imperfect know ledge of the vegetation of
many parts of the Continent, even of those which have been long
more or less in European occupation

, and from our complete
ignorance of that of the immensely larger area not yet opened up,
the present work must not be regarded as presenting anything
like a complete account of Tropical African Botany. It serves

rather as a vehicle for the publication of the important botanical
results of much recent expenditure of life, toil, and money, which
would otherwise have been lost to science or anticipated by other
nations, and (embracing references to all hitherto published
African Species) as a repertory which it is hoped may be useful
to botanists, no less than to future explorers and residents in
Africa interested in the natural productions and economic
products of the country.

’
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In the mode of execution the pattern of the published volumes

has been closely adhered to . I may again quote Professor Oliver’spreface
The Flora of Tropical Africa, forming one of the series of

Floras undertaken, at the instance of the late SirWilliam J . Hooker,
under the authority -of the Home or of Colonial Governments, it

is necessarily uniform in general plan w ith those which have been
already issued.

‘The principal features of this plan, as settled by SirW. J .

Hooker, and described in h is report, are these
l st. The descriptions are drawn up in the English language,

Mr. Bentham
’
s Introduction to Botany, drawn up with special

reference to Local Flores,
”
containing the technical terms used in

the descriptions, being prefixed to the work .

2nd . The general sequence of Natural Orders adopted is that
of the Prodromus of De Candolle, being that which experience
has shown to be practical ly the most convenient. In accordance
w ith this sequence, British botanists are accustomed to arrange

their Herbaria and works of Descriptive Botany. In the more

detailed arrangement of the genera, the Genera Plantarum of

Messrs. Bentham and Hooker has been followed, and a reference

to that work is given w ith each genus.

With regard to the synonymy of the species here described,
whi le the authors have endeavoured to quote all names which
have been applied to Tropical African plants, they have not, in

the case of w idely diffused species, regarded it as either necessary
or desirable to include theirwhole synonymy, the reliable citation
of which would have involved very much more time

,
labour, and

space than the end to be attained would warrant ; besides that, it
would be out of place in a Special work of this kind. Any newidentifications of African w ith extra-African species are, of course,
recorded .

’

“ In one particular, however, I have been obliged to depart
slightly from the plan of my predecessor. The last of the three
published volumes of the Flora of Tropical Africa appeared in
1877 Since then our know ledge of the vegetation has increasedvery greatly. Large tracts wh ich were unexplored botanically at
that date have yielded numerous and copious collections. In

resuming the work, it has therefore been found necessary to more

clearly define the regions into which Professor Oliver divided the
whole area. In attempting this, advantage has been taken as

far as possible of political boundaries, since they admit of

easy recognition . The regions mav now be briefly defined as

follows
UPPER GU INEA.

— The Western Coast region from the mouth
of the Senegal river to the southern boundary of the Cameroons .

It contains practically the whole of the Niger Basin. It is

bounded on the north by a line stretching from the mouth of the

Senegal River to Lake Chad on the east by the 15 th meridian
of East longitude to its intersection w ith the southern boundary
of the Cameroons, which bounds it to the south. It includes also
the island of Fernando Po.

2. NORTH CENTRAL— Th is includes the Sahara. It is

bounded to the north by the Tropic of Cancer ; on the west by
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the Atlantic on the east by the 26th meridian of East longitude
on the south by the Upper Guinea region and the Congo Free

State

3 . NILE LAND.
—The Nile basin . It is bounded to the west by

the 26th meridian of East longitude ; to the east by the Red Sea
and the Indian Ocean to the south by the Congo Free State and
German East Africa.

4. LOWERGU INEA.
— TheWesternCoastregion from the southernboundary of the Cameroons to the Tropic of Capricorn. Itcontains

the lower course of the Congo, and is bounded to the east by the
Congo Free State

,
the river Kwango, and the 20th meridian of

East longitude.

5 . SOU TH CENTRAL — Comprises the Congo Free State, Lunda
and PortugueseWestAfrica, east of the 20th meridian of longitude
(Lobale).

6. MOZAMBIQU E .
— The East Coast from the northern boundary

of German East Africa to the Tropic of Capricorn . It includes
Portuguese East Africa and British territories to the Tropic.

In the preface to the first volume Professor Oliver enumerated
the materials which he had employed . These it is not necessary
to recapitulate . Copious accessions have, how ever, reached Kew
since 1868, and the more important of these are enumerated below .

1 UPPER GU INEA.

G. L. Bates. Plants of the Cameroons.

Captain (afterwards Sir Richard) Burton and Commander
V . L. Cameron . A small collection from the Gold Coast.
Surgeon-Captain H . A. Cummins. Plants collected during
the Ashanti Expedition of 1895—6. (See Kew Bulletin,
1898, pp. 65

G. F. Scott-Ell iot. A large collectionmade during theAnglo
French Sierra Leone Delimitation Comm ission of 1891—2.

(See Journal Linnean Society, Botany, vol . xxx., pp. 64

Professor A. Engler,Director of the Royal Botanical Gardens
and Museums, Berlin, has contributed the collections of

Braun , Preuss, Staudt and Zenker from the Cameroons.

Dr. H. H. Johnston . A small collection from Sierra Leone.

SirH. H. Johnston
,
K.C .B . A collection from the Cameroons.

Dr. Brown Lester. Plants collected during theAnglo-French
Gambia Delimitation Commission, 1890—1. (See Kew

Bulletin,
1891. pp. 268

H.M illen, Curator, Botanic Station. Lagos. Kew Bulletin,

1892, p.

Alvan M illson, Assistant Colonial Secretary, Gold Coast.
Plants from Yoruba. (See Kew Bulletin

,
1891,pp. 206—219.

Died
Sir Alfred Moloney

,
late Governor of Lagos. A

small collection of La

gos plants .

Dr. Row land, Chief Medical Offi cer, Lagos . Plants
chiefly collected during the Expedition undertaken by Sir
Gi lbert Carter, late Governor of Lagos, into the

interior. (Kew Bulletin, 1893, pp. 146 and

H. Veitch, F.L.S. Collection made by Kalbreyer in the

region of the Niger Delta and Cameroons.
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Commander (afterwards Captain) V . L. Cameron. Plants
f

l

r

gifi
the neighbourhood of Lake Tanganyika. (Died

Alexafidsr Carson, B.Sc. Plants from South of Lake

Tanganyika. (See Kew Bulletin, 1893, pp. 343, 344

1895
1
, 46, pp. 63- 75 and 288- 293 ; and death, 1896,

pp
- 9.

G. F. Scot
)
t-Elliot. Collection from German East Africa

3It
i

1
yasaland, made during the Ruwenz ori Expedition,

Professor A. Engler has presented collections, rich in

novelties, from Usambara and various other parts of

German East Africa, made by Baumann, Fischer, Holst,
Stuhlmann, and Volkens. (Kew Bulletin, 1897, p .

Bishop Hannington. Plants from German East Africa.

(Assassinatsd
Dr. Emil Holub. Collection from Rhodesia, South of the

Zambesi.
Rev. W. P. Johnson. Collection from mountains East of

Lake Nyasa.

Sir H . H. Johnston, K.C .B. Collections from Nyasaland
and Kilimanjaro.

Sir John Kirk, Plants from Zanz ibar and other
parts of East Tropical Africa.

J . T. Last. Collection from Namuli Mountains in Portuguese
EastAfrica and Nyasaland .

Dr. Livingstone. Eight fragmentary specimens found in
his pocket-book after his death.

Major F. D. and Lieutenant E. J. Lugard. Plants from
Ngamiland. (Kew Bulletin, 1897, p.

J.

Mgg
lounie Plants fromNyasaland. (Kew Bulletin, 1895 ,

v. C . New . Collection from Kilimanjaro. (See Journal
Linnean Society, Botany, vol. xiv . pp. 141—6. Died
Dr. T. G. Nicholson . Plants from North Nyasaland and

U pper Loangwa River.

W. H. Nutt. Plants from South of Lake Tanganyika.

F. Oates (presented by C . G. Oates

?
Plants from Matabele

land. See Matabele Land,” st ed. pp. 366- 369 ; 2nd

ed . pp. 90—413 . Died
L. Scott. Plants from Portuguese East Africa and Nyasa
land .

Lieutenant C . S. Smith. Plants from Umba Valley, German
East Africa, collected during the Anglo-German Delimi
tation Commission. (Kew Bulletin, 1893, p.

Joseph Thomson. Collections from the neighbourhood of

Lakes Nyasa and Tanganyika. (See Journal Linnean
Society, Botany, vol. xxi. pp. 392—406. Died
Alexander Whyte. An important collection from Nyasaland. (See Kew Bulletin, 1897, pp. 241, 243-300 ; 1898,pp. 145

As soon as I was able to organise the necessary staff the work
was attacked at various points. But some time neces sarily elapsed
bem sufficientmaterial was accumulated to commence printing
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When a work of this kind is once planned out, it is immaterial
what part is first issued. I eventually decided to first issue the
present volume (the seventh), devoted to the Petaloid Mono

cotyledons, as these groups of plants are of w ider general interest.
The printing of the volume commenced in July of last year, and
has been attended w ith very considerable difficulties. Whether
it is followed by any other volumes w ill largely depend on the

extent to which these difficulties are removed .

I have to express my obligations for the sympathetic assistanceI have received from the follow ing foreign botanists
Mons. W. Barbey.Herbier Boissier, Geneva.

Professor Bureau, Jardin des Plantes, Paris, who has obliginglylent the specimens of Liliacea from the French Congo describedby Mons . Henri Hua.

Professor A. Engler, Director of the Royal Botanical Garden
and Museums, Berlin, who has communicated important collec
tions made by German travellers, as well as numerous publications.

ProfessorTh. M. Fries,Director of the Botanic Gardens,Upsala,
for the loan of the types of Swartz ’s orchids.

Dr. Hans Schinz , Professor of Botany, Zurich.

I have further to record my acknow ledgments of the assistance
given me by Mr. C. H. Wright in preparing the manuscript for
the press and in checking the proofs, and to Mr. N. E. Brown for

working out the geographical distribution.

For the detailed topography the third edition of the Spez ial
karts von Afrika,

”
Goths Justus Perthes, 1893, has been

chiefly used.

W. T. T. D.

Kew , Aug. 1898.

Records of the Botanical Survey of latns .

—Number 9 of this
publication consists of a Report on the botany of the Chitral
Relief Expedition, by Mr. J. F. Duthie, Director of the Botanic
Department of Northern India. The plants were collected by
General Gatacre, C .B., Colonel Davidson,

Lieutenant-Co lonel
Hamilton, and Surgeon-Lieutenant Harriss. Nearly a thousand
Species are enumerated, belonging to 459 genera and 93 natural
orders. The list has a special value, inasmuch as the altitudes are
carefully recorded. It is gratifying to find so many officers of the
army taking an active interest in botany.

Number 10 is devoted to an interesting account of a botan ical
tour in Chamba and Kangra, by Mr . G. A. Gammie, supplemented
by a list of the plants observed.

Sisal in the Turks Islands.—The following is an extract from
the Annual Report on the Turks and Caicos Islands. (Colonia l
Reports, Annua l, No. 230, p.

Ths value of Sisal hemp exported was or more than
double the figure of the previous year, and extraction and export
are steadily continuing. At present prices the outlook for

plantations where the growth has been successful is rather more

encouraging than it has been for some time.
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Palmetto Straw fi om Turks Islands.

—The following is an

extract from the Annual Report on the Turks and Caicos Islands.
(Colonial Reports, Annua l, No. 230, p.
A very small minor industry, the collection and export of

Palmetto straw , which gives employment to women and children
in some of the Caicos Islands, has come into evidence again,

ow ing principally to the troubles in Cuba, which have, as I
understand, caused the supply ordinarily obtainable from there to
fail .

Amomum angustifolium, Sonnerat. Voy . Ind. iii ., 276, t. 137.
This plant is w idely distributed in tropical Africa. A ful l
description w ith local ities is given in the recently issued Flora of
Trop ica l Africa ,

Vol. VII. (pt. p. 308. U nder the name of

A . Danielii it is figured in Bot.Mam, t. There has hitherto
been no record of its being of economic value.

The follow ing extract from a letter received from Mr. John
Mahon, formerly of Kew and now attached to the Scientific
Department of the Administration of British Central Africa, gives
some interesting particulars of this plant. The Korarima Carda
mom,

” for which this plant was taken by Mr. Mahon, is stil l
unrepresented in the Kew Musuem
EXTRACT from letter from Mr. J . Mahon to Royal Gardens, Kew,

dated Zomba, British Central Africa, June 6, 1898.

The receipt of the Cardamoms has reminded me to write you
concerning a plant fairly common by stream sides and in moist
gullies here which I take to be the Korarima Cardamom
referred to in Kew Bulletin (1894, p. I sent seeds of this
w ith ripe fruits some time back to Kew , and also a specimen of

the flower. The plant flowers in November, and last season I
collected and dried several Specimens, but during one of my
absences from Zomba my boys cleared them out and only the
flower sent remained. I am sure, however, the Herbarium must

possess foliage and stems of such a striking plant. I am now

drying stems which I w ill forward when ready
, and I shall get

more flowers when the time comes. I have recently collected a

few ripe fruits and sun-dried them and these are sent in this mail
in order to obtain your opinion whether they might become a

marketable commodity. The seeds possess a decided spicy
flavour. 1 think drying adds to their pungency. The natives eat
the ripe fruits raw occasionally and, I believe, use the seeds

sometimes as a flavouring ingredient. The Yaos call it “Tambal i ”
or Tambala.

”
It is a handsome and striking plant, often reach

ing a height of 15 feet. The fruits, often produced in clusters of

three, are a brilliant, shining scarlet. The flowers are of a tawny
orangs colour w ith some rose-coloured markings ; they are pro
duced in dense compact clusters almost impossible to dry en masse
ow ing to their containing so much water. Roots that I have had
taken up possess very little aromatic or ginger

-like properties,
indeed the leaves are richer in aroma.
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only things of note. At the higher levels vegetation was at a

dead point and I collected very little, one or two species of

Clematis, two Rhododendrons : the very curious Scolopendr ium
Delavayi, which I had never seen before, I found one day on a

shady bank where I stopped for tiflin. I also found, at the same

place, two plants of Abuti lon s inense, which had been sent by me

from Ichang, and an Antrophyum, which may be new . I also
came across Lonicera B ournei in flower ; it is of no value as an

ornamental plant. There was very little forest until after Talaug,
when we passed one or two days through almost continuous pine
forest, varied here and there by little woods of evergreen oaks .

Here, rather to my surprise, I learned thatthe peacock exists in the
w ild state, and it is quite common in the forest south of Sz emao.

These pine forests had not a plant in flower amongst them.

I noticed , however, two little woods made up of an Abies, new to

me, but I only found one cone . However, I am not pretending
now to give any account of the trip botanically, as itw ould require
too much time to getmy notes in order at the moment. On the

eighteen days I may have collected about 30 plants in flower.

At one or two places I m ight have done a lot of collecting if I
could have stayed for a day or two

,
but I was travelling on official

business, and could not tarry.
The main interest of the routewas the aborigines, or non-Chinese

races. Chinese here and there dwell on the little tracts of good
land which are found in the high-lying valleys and plains of the

plateau, and I passed through five or six largish towns mainly
peopled by Chinese . But the larger part of the population was
made up of aborigines. On the north side of the Red River,
Lolos are predominant. At Yuench iang, on the Red River, is a
large plain occupied by Shane, and I was lucky enough to arrive
on a festival day, and the gaiety of the skirts and jackets, and head
gear of the Shan w omen made them look like so many butterflies.

South of the Red River, in the very barren mountains, the Wo-n i

are the chief inhabitants, a swarthy people addicted to cattle
l ifting. They speak a language akin to that of the Lolos . There
are many sub-divisions of the race, and the variety of dress of the
women is extraordinary. Some wear open jackets, and trousers
six inches long others are clad in long gowns braced across the

bosom slantingly, in Amaz on fashion, and these carry a head-dress
which is reminiscent of a college-cap magnified ten diameters .

I saw some little Kadoo girls, tiny creatures dressed in European
sk irts. In the valley of the Papien river, near the suspension
bridge, I was lucky enough to come across a party of five Yao

hunters. They were dressed very neatly in jackets w ith countless
silver buttons, dark turbans

,
and tightly bound leg-gear, and

carried handsome guns ofnative workmanship. This strange racelives in isolated communities in the mountains from here east to

the Kwangsi province,and they indulge in little cultures, like the
medicinal plant san-ch

’
i
, indigo, etc. Nothing is known about

them. My five hunters were fine manly chaps, very frank and

friendly.

On the way I captured a Lolo literatus , and he stayed w ith me

here two months , and I have read through two or three of their
MSS., the script of which is very peculiar. It is made up of

characters hieroglyphic originally, but having very doubtfully any
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connection with Chinese. No printed books exist, and these MSS.

deal mainly w ith religious ritual . The Lolos are little influenced
by Buddhism, and they are chiefly concerned w ith devils, ghosts,
and goblins, whom they exorcise out of human beings and housesby reading rituals and offering sacrifice. I picked up in mylim ited reading some very curious bits of folk-lore. They have
a very definite legend of the deluge, one man being saved, whose
six sons are the ancestors of the present races ofmankind . Before

the deluge, human beings were cyclopes, only possessed of one eye.

In these olden days, people lived to 500 and 600 years old, &c.,
the.

One would fancy that some Jews or Christians were in Yunnan
in early days. This is a grand province for the Psychical Society,
as it is peopled w ith very troublesome ghosts and demons of all

kinds, which everyone believes in . The Lolo language is tonic,
and in syntax is like Chinese

, except that the adjective follows
the noun

,
whereas in Chinese it comes before . The composition

of words is ingeniously Simple. A gun is fire-hit,
”

gunpowder
is fire-rice,” a snare is take-get, a bucket is “ two cars projecting,” lightning is the sky w inks .

” My Lolo has gone home
,prom ising to return, but I am a little afraid I shan

’
t see h im

again, and my study of Lolo ways for the moment has been
brought to a stop.

Sz emao is the end of China. To the south is Chienhung, a col
'

lection of little Shan States, dependent on China at themoment, as

Britain didn’

t claim them on taking Burma. The Yunnan plateau
is still here and goes on south, if one can call a plateaua collection
of mountains rising to feet, w ith intervening valleys averag
ing feet, occasionally w idening out into plains of a few
m iles in w idth and length . The mountains are being colon iz ed
by Lolos and Chinese, while the valleys are in the hands of the

Shans, who live by cultivating rice. They are a laz y and immoral
people, and have none of the industrial virtues of the Chinaman .

The boys are reared in temples, where they ofliciate as acolytes
and young priests. The girls roam about from village to villageindependent of paternal control . Other races appear to the south
and west, viz ., the Akas, who do the hard work for the Shans,
and the Kawas, in the west, noted for scantiness of clothing and

bloodthirstiness of disposition .

Whether the ethnology of this part of the world w ill ever be
satisfactorily explained is doubtful . There seems to be the same

variety in the human being as exists in the vegetable world in the
same region, and there is a strange blending of races of Chinese,
Malay, Negrito, perhaps even Caucasian here.

As much is talked of Yunnan at home, itmay be as well to say
that all that talk is full of an astonishing ignorance. Yunnan is
a poor province, and is impracticable, from physical reasons, for
railway Schemes. The only possible railway may be one con

necting the capital Yunnan w ith Tongk ing, and it w ill scarcely
ever pay . As Yunnan is the foreland, of which Sz echwan and

the Yangtz e valley are the hinterland, it may be necessary for
England to extend one Burmese railway into Yunnan, but it w ill
be a very costly and unremunerative enterprise . Yunnan, in fact

commercially, under its present Government, isn’

t worth a rap.

Whether its mines would pay is another question. There were
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salt mines, and one gold mountain, passed by me
,
on my way here .

The gold mountain produced ounces of gold annual ly not

much. It being Chinese New Year time
,
the salt mines (a

Government monopoly) were disposing of salt m inus one of

the taxes on it, and the result was that the roads were thronged
w ith people carrying salt. The wild inhabitants of the mountains
came out, for once in the year, out of their fastnesses, and I think
it is a fairly correct theory which makes out salt to be the first

commerce engaged in by human beings. These aborigines other
wise never stir away from home, and any trade they have is w ith
some Chinese town , the nearest to their home. If there w ere not
Ch inese

,
it is doubtful if there would be any trade at all, except

the annual pilgrimage for salt to the salt m ines . The constant

staying-at-home, for centuries, has no doubt kept up the extra

ordinary number of different tribes, languages, &c.,
now existing

in these parts.

In the Shah States south and eastof Sz emao, there is a good deal
of cultivation of tea, the so-called P’u-érh Tea, concerning which
you have published in the Kew Bulletin (1889, pp. 118- 120

139 a lot of information
,
mainly gathered by Bourne on his

trip here, some years ago. This tea is sent to all parts of China
and to Tibet. I have an idea that this region is, perhaps, the site
of the earliest cultivation of the tea plant ; but this section of

country was until modern times a Shan principality , and China
only extended earlier as far south as the Red River. Shan
historical records have not been studied I presume that they
exist. Many of the place-names here are Lolo. Sz emao in Lolo
means Old blood, Talang is the Lolo Ta-la , pine-forest, &c.

The ancient independent kingdom of Yunnan is generally
supposed to have been a Shan one but I

”

think that the posses
sion of a written character by the Lolos indicates that they once
were a people w ith independent government and considerable
civilization .

The Tibetans, who come here w ith a few caravans, tw ice a

year for tea, are fine, big, strapping fellows, w ith loud voices ; apair of them measured 6 feet 4 inches in height. These belong
to the Ku-Tsung tribe. The difference between them and the

other races is so marked that one almost fancies the Ku-Tsung
to be of our own race (of course, really they are not). The

other races, i .e. Chinese, Shans, Lolos,Wo-ui, and the Annamese

and Siamese, all belong to a Pan-Cathayan fami ly, black-haired,
oblique-eyed, almost

,
beardless people, speaking languages char

acteriz ed by tone . With these races the European has little
sympathy ; he doesn’

t care for their virtues, and dislikes their
vices and faults intensely. That the Chinese have great brainpower, and many sol id virtues is undoubted ; and the mere

abolition of the ir present government and substitution for it Of

European government by the contemplated partition policy, wi ll
only the more speedily bring to the front the antagonism and

competition between the yellow and white races, which is a

mighty question in the future . I think on this question that the
yellow race is by nature well adapted to be the hard-work ing
servant, in the hotter regions of the world, of the more vigorous
white race, which will doubtless stick to temperate regions.
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and I haven’
t come on any of those dark ravines and steepwooded

cliffs which are the joy of the botanical collector. There is a

great absence (perhaps the autumn w ill make a better Show)
so far of ferns and herbaceous plants. What one col lects is

mainly trees and shrubs and climbers. There is a fair number
of epiphytic orchids. The common plants are not the

common plants of Mengtz e, in fact the two floras are very
different. Sz emao w ill possibly turn out very like the Shan

country where Sir Henry Collett collected , and Indian forms not

hitherto recorded from China are frequent enough . The com

monest tree after the pine and the evergreen oaks (of which there
are perhaps ten) and Castanopsis, is

‘

Schima Wa llichii. There
are four or five Laurineae, a Ha les ia , a Eugenia ,

Itea macrophylla ,

Meliosma
,
two Rhododendrons, a tree Ca llica rpa , seven or eight

species of F icus,aMagnolia tomention the firstwhich come tomy
mind . Rubus is represented by five species, one new to me and

in China one always expects to meet a new and very distinct
Rubus after travel ling 20 miles in any mountainous part. Rubus
ellipticus appears in its ordinary form in the forests w ith large
soft pointed leaflets. From Mengtz e to here and to Talifu, a verydistinct variety occurs

,
w ith smaller, harder, rounded-off leaflets ,

and this variety occurs in the Open country, on poor bad soil, in drybarren eIIposed places. It is quite evidently a case of adaptation .

The variety has rather pleasant yellow raspberry fruit, produced
in great profusion, and I th ink it m ight be of service to gardeners
in places where they wanted to grow raspberries on very bad so il
in dry arid climates . In the dry pine and oak woods a Cycas

occurs,w ith a stem 2 or 3 feet high , but it has not as yet flowered .

There is also a fern in the same locality, which I have not seen
with Spores, which has precisely the same habit as the Cyrus .

The leaves of both are so hard that they can stand, I should think ,
any amount of drought, and that is necessary here, as little or no

rain falls during more than half the year. At Mengtz e limestone

was the prevai ling rock here it is a red sandstone, and this may
account in part for the poorer flora. I have always found
limestone to be richer in interesting plants than any other k ind
of rock . One curious thing occurs here as well as atMengtz e, i .e.,

the occurrence of two or three species of the same genus inprecisely the same locality and often flowering at the same time .

There are two climbing Loniceras
,
e.g.,
here, which are to be

metw ith together, flowering together. One of the Rhododendrons
is very lovely ; it is a bush some four or five feet high. The

flower-buds are a del icate red
, and the flower just on opening isflushedw ith pink the pink disappears, and the flower, 3 or 4 inches

in diameter, becomes a pure white, except for a dash of yellow
on the interior of the upper petal . This dash of yellow on one

petal of an otherw ise pure white flower occurs in other species
of Rhododendron . I have not seen a rose as yet, but Rosa

gigantea , I believe, occurs. The common M elastoma candidum
looks as if it were a rose at a distance, and is almost everywhere.

The difi ersnce between this shrub and a rose expresses exactly
the difference between sub-tropical and temperate vegetation.

The latter is in some mysterious way much more beautiful and
satisfactory to the eye. I was quite pleased to read the other day
in a notice in the Saturday Review a savage invective against
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florist
’

s flowers . It does seem a pity to spoil the simply beautiful
flowers by converting them into monstrosities w ith crested

appendages, &c.,
the. Of course, as scientific experiments the

cresting, doubling, &c., are all right and interesting, and your
account of the Cyclamen I read w ith much interest.
The woods near Sz emao are full of birds, and the notes are

exquisite, and to be heard in perfection in these days of showery
weather, for the rainy season has begun. When the sun gets out
the cicadas start such a racket that one can hear nothing else. I
have not told youof the jungle-fow l ; this is, I believe, Ca llus
bankiva, the original form of the farmyard fowl. They are very
common in the forests and woods here, and are simply gorgeous.

They are glorified bantams, the colours having a brilliancy that
seems abated in the domesticated kind. They crow and cackle
and behave in the w oods just as a farmyard fow l would do, only
they are a little shyer of man. Occas ionally one sees a flying
squirrel

,
a big black one, sailing in the air from tree to tree, and

I saw the other day what I thought was a calf ; it turned out to
be a red-coloured deer, which speedily bolted w ith an up-turned
tail, white beneath like a rabbit’s. It is very hard to believe that
this particular deer, which only occurs, so far as I know , one or

two together, never a herd, derives much advantage in life from
this white-signal tail. Further south there are very large deer
w ith branching antlers, and their horns when they are in a

young condition, velvety at the bases, are worth to Chinese
pharmacists as much as $50 a pair. Elephants, w ild cattle of

some kind, w ild boars, bears, the , all occur in the same large
forests lying to the south .

I am afraid there w ill be no chance here of getting hardybamboos. Bamboos of that character do occur in the higher
ranges of Yunnan, but who is to go there at the time when they
are in seed, once every 60 years, the Chinese say .

I am sorry about the non-success of the lily bulbs ; but you
have received seeds of the species. 1 am afraid there w ill be little
here of a hardy nature, but there are a few things of which I shall
try to send seeds later. Is it worth while sending seeds of

orchids ? Yesterday I came across a very pecul iar terrestrial
orchid

,
w ith tiny flowers (5 in.) like beetles. I also found in the

same place a l ittle undershrub, about 6—8 in . high, w ith pinnatifidleaves and very long (3 in .) cylindric-tubed, rotate-limbed, whiteflowers. I think it is a curious Solanacea , but I am not certain,
as I have not examined the flowers carefully. It would be rather
pretty in cultivation. These I found on a bit of clifi which I
stumbled against for the first time. There are also two little
palms here,which I hOpe to get in fruit later on. HasBurmannia
been in cultivation, any species, w ith you? There is a species
here and at Mengtz e, occurring in wet grassy places at high
elevations, and the flowers, deep blue, while not very large are

very curious, and a number of plants massed together would be
pretty enough . It is a representative of a very small family, and
I don’

t understand what trick the flowers are up to in their
peculiar shape .

In many of the Mengtz e and Sz emao trees and Shrubs the

flow ers occur on the branch es below the leaves, and not on the

peripheral surface of the tree, as in ordinary cases. Many lianas
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have this peculiarity. These are all forest plants, and I think the
explanation is that in forests there are two surfaces open to

insect-visitors, the top of the forest and the bottom . Some trees

and shrubs and climbers can
’
t get to the top, so they have theirflowers at the bottom . But of course this explanation is only a

guess . There is no time for me to make any observations of the

kind necessary if one could spend six months on end in a forest,
one could observe, measure, &c. The Mucuna sempervirens of

Ichang was a splendid example of this peculiarity . There was in
one specimen a dense wall of foliage climbing over trees, inter
laced w ith them,

&c., nearly 200 ft. by 100 ft., while the main
trunk of the climber close to the ground was covered w ith flowers
which were easily visited by thousands of insects of all kinds.

There is quite a l ittle g r

oup of
'

shrubs which occur on the

banks of rivers (and often in beds of streamlets) that overflow .

These shrubs are submerged often and are not hurt. These
fluviatile shrubs have a certain facies, very difficult to describe.

There must be 30 or 40 species of them in the Yunnan river
valleys. These shrubs don’

t occur elsewhere than on banks or

in the beds of streams. The last one I have found is a very
fine Species of Ficus . This class of shrub would be a nice enough
problem for someone to work out.

I hope you w ill try and get a young Cambridge or Oxford

botanist to come to this part of the world, do some naturalist
work, and collect seeds and live plants for cultivation. China
is a very easy country to travel in, and expenses of travell ing
are not heavy. The mountainous regions of Yunnan and

Sz echwan are very healthy bes ides.

With regard to San-ch
’

i (the species of Aralia § Panax), the
medicinal plant of which I have sent you herbarium specimens
and seeds, I w ill try and send a note on it for the Bulletin by
next mail. It would be a favourable opportunity, if one of the

staff had time, to go through the section and make a little
synopsis of it. It includes the American ginseng plant, Corean
ginseng, and two or three other species, and I found some forms

at Ichang which were not worked out. The forms seem to run
into each other in a puz z ling way . It is very curious that the
Chinese should have selected two forms— one in the extreme

north of the empire (Manchuria and Corea), the other in the

south, near Mengtz e
— as two most powerful and famous drugs .

There is something peculiar about the history of certain drugs
which European doctors consider useless . Take sarsaparilla and
china-root

, species of Smilax,much believed in by native American
races and by the Chinese.

With regard to Benz oin, it is not known here but our Consul
w ill probably take a trip by -and-bye down into Siam, and I w ill
try and induce h im to make enquiries for the tree. Have you
tried writing on the subject to the British Consul at Chiengmai,
in Siam The Yunnan plateau is apparently continued into the

Shan States, and teak, benz oin, &c., are probably confined to the

lower levels lying south .

I have some specimens— only leaves— of the tree which produces
the very valuable cinnamon of the Laos, but I am afraid they
w ill not help much in clearing up the species. They were brought
to Mengtz e by a pedlar after I had left the place.
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Still less seems to be known of the discovery and history of

the Dalmatian Species of Pyrethrum (Pyrethrum cinerarice

folium), but it is probable that its history is very sim ilar to that
of the Asiatic species. At the present time the Pyrethrum
flowers are considered by far the most valuable product of th e

so il of Dalmatia.

”

(Pp. 164

C ULTIVATION.

There is also very little information published regarding
either the mode of growth or the cultivation of Pyrethrum plan ts
in their native home. As to the Caucasian species , we have
reason to believe that they are not cultivated, at least not at thepresent time

, statements to the contrary notw ithstanding . Dr.

Gustav Radde, Director of the Imperial Museum of Natural
History atTiflis, Transcaucasia, who is the highest living authority
on everything pertain ing to the natural history of that region,
wrote us recently as follows The only species of its genus,
Pyrethrum roseum

,
which gives a good effective insect powder,

is nowhere cul tivated, but grows w ild in the basal-alpine z one

of our mountains at an altitude of from to feet.
’

From this, it appears that this species at least is not cultivated
in its native home

,
and Dr. Radde

’

s statement is corroborated by
a communication of Mr. S. M . Hutton, V ice-Consul General of
the U nited States at Moscow,

Russ ia
,
to whom we applied for

seed of this species . He writes that h is agents were not able to
get more than about half a pound of the seed from any one

person . From this statement it may be inferred that the seeds
have to be gathered from the w ild, and not from the cultivated
plants.

AS to the Dalmatian plant, it is also said to be cultivated in
its native home

,
but we can get no definite information, owing

to the fact that the inhabitants are very unw ill ing to give anyinformation regarding a plant, the product of which they wi sh
to monopoliz e. For Similar reasons we have found great di fficul ty
in obtaining even small quantities of the seed ofP. cineraricefolium
that was not baked

,
or in other ways tampered with, to prevent

germ ination. Indeed, the people are so jealous of their plant that
to send the seed out of the country becomes a serious matter, in
which life is risked .

”

(P.

CU LTIVATION or C . ROSEUM IN FRANcE.

In 1856, Mr . C . Willemot made a serious attempt to introduce
and cultivate the plant on a large scale in France. As his account
of the cultivation of Pyrethrum is the best we know of, we quote
here h is experience,w ith but few slight omissions The soil best
adapted to its culture should be somewhat sil iceous and dry .

Moisture, and the presence of clay is injurious , the plant being
extremely sensitive to an excess of water

,
and would in such

cases immediately perish. A southern exposure is the most
favourable. The best time for putting the seeds in the ground
is from March to April. It can be done even in the month of

February, if the weather w ill permit it. After the soil has been
prepared and the seeds are sown, they are covered by a layer of
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earth mixed w ith vegetable mould
,
when the roller is slightly

applied to it. Every five or six days the watering is to be
renewed in order to facilitate the germ ination . At the end of

about thirty or forty days the young plants make their appearance,
and as soon as they have gained strength enough they are trans
planted at a distance of about six inches from each other. Three
months after this operation they are transplanted again at a

distance of from fourteen to twenty inches, according to their
strength. Each transplantation requires, of course, a new watering,
which

,
however, should be only moderately applied. The

blossoming of the Pyrethrum commences the second year, toward
the end of May, and continues to the end of September. Mr.

Willemot also states that the plant is very little sensitive to cold,
and needs no shelter, even during severe winters.’ (Pp. 165

CULTIVATION OF C . CINERARIE FOLIUM IN CALIFORNIA.

As to theDalmatian plant, it is well known thatMr. G.N. Milco,
a native of Dalmatia, has of late years successfully cultivated
Pyrethrum cineraricefolium near Stockton, California, and thepowder from the California-grown plants, to which Mr. Milco
has given the name of Buhach

,

’
retains all the insecticide quali

ties, and is far superior to most of the imported powder, as w e

know from experience. Mr. Milco gives the follow ing advice
about planting— advice which appl ies more particularly to the

Pacific Coast Prepare a small bed of fine, loose, sandy, loamy
soil, slightly mixed w ith fine manure. Mix the seed w ith dry
sand and sow careful ly on top of the bed. Then w ith a

common rake disturb the surface of the ground half an inch indepth . Sprinkle the bed every even ing until sprouted ; too
much waterw il l cause injury. After it is well sprouted, watering
tw ice a week is sufiicent. When about a month old weed
carefully. They should be transplanted to loamy soil during
the rainy season of w inter or spring.

’

(P.

C ULTIVATION IN V ICTORIA.

According to a Melbourne agricultural paper, quoted in the
Cape Agr icultura l Journa l of June 5 th , 1890, “Mr. Kleesattel
has now Six acres under Pyrethrum, and the portion first planted
has commenced to yield a return . In establishing his plantation
the land was ploughed 12 inches deep, and the soi l reduced to
a fine tilth. The seed is sown in beds in th e month of August,
and the follow ing w inter the young plants are transplanted
out in rows 2 feet 6 inches apart, there being a space of about
1 foot between the plants . The crop is kept clean by the use
of the horse hoe, and in the following November, i .s., fifteen
months from when the seed was sown, the plants begin to

flower. This is, of course, the harvest season for the Pyrethrum,

and the plants continue to bloom till the end of January. The

picking operation was at first rather expensive, but a stripping
machine has been designed that does the work of collecting theflowers very well . When picked the flowers are kiln-dried, and
then ground into powder. As the plant is a perennial the crops
w ill last for several years w ithout the expense of re-planting.

The powder, which is of a saffron colour
, has been tested, and

found superior to the imported article.

”
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PREPARATION or THE PLANTS FOR U SE.

The United States Report continues In regard to manufac
turing the powder, the flower-heads should be gathered during
fine w eather, when they are about to open, or at the time when

fertilization takes place, as the essential oil thatgives the insecticidequalities reaches, at this time, its greatest development. When
the blossoming has ceased, the stalks may be cut w ithin about
four inches from the ground and utiliz ed, being ground and

mixed w ith the flowers in the proportion of one-thi rd of their
weight. Great care must be taken not to expose the flowers to

moisture, or the rays of the sun, or still less to artificial heat.
They should be dried under cover, and hermetically closed up in
sacks or other vessels to prevent untimely pulverization. The

finer the flower-heads are pulveriz ed, the more efiectually the

powder acts, and the more economical is its use. Proper pulveri
z ation in large quantities is bestdone by those whomake a business
of it, and have special mil l facilities. Lehn Fink, of New York,have furnished us w ith the most satisfactory powder. For h is

own use, the farmer can pulveriz e smaller quantities by the simple
method of pounding the flowers in a mortar. It is necessary th at
the mortar be closed, and a piece of leather through which the
pestle moves, such as is general ly used in pulveriz ing pharmaceutic
substances in a laboratory, w ill answer. The quantity to be

pul veriz ed should not exceed one pound at a time
,
thus avoiding

too high a degree of heat, whi ch would be injur ious to the qual ity
of the powder. The pul veriz ation being deemed sufficient, the
substance is sifted through a silk sieve, and then the remainder,
w ith a new addition of flowers, is put in themortarand pulveriz ed

The best vessels for keeping the powder are fruit jars w ith
patent covers, or any other perfectly tight glass Vessel or tin box.

”

(Pp. 167

ADVANTAGES AND DISADVANTAGES.

In the B otanica l Magaz ine, t. 6781, the following conclusions
are given respecting the efficacy of these insect powders

It appears that the powder of both species is valuable as a

general insecticide, especially in a liquid solution,
but that it is

not a universal remedy, and has serious disadvantages . Of the
advantages the most notable is that it is a Specific in the case of

aphides, house flies, and mosquitoes (or gnats), and if used w ith
a pair of ordinary bellows is very efiectual in killing the

commoner insects that infest plants in rooms or houses . The

powder burnt is not disagreeable to smell
, and very effectual in

rooms, wardrobes, and greenhouses . The alcoholic extract of the
powder diluted in water, the simple solution in water, and the

decoction in water, are all mostuseful in cases where the powder
may be less efiectually applied . The disadvantages are that the
result is not permanent after half an hour insects may re-appear
on the plants that had been cleared, and be unhurt. Again,
actual contactwith the insect is necessary in the open air, andpowdering the upper side of a leaf has no effect on an insect on
the under side. More important still are the facts that it has no
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persistentia, demum scariosa. Stamina basi in cupulam ovario
mquilongam coalita staminodia 5 , ligulata, petalis paullo breviora.

Ovarium globosnm, dense pilosum styli 5 , elongati, pubescentes,
apice falcati.
BRITISH CENTRAL AFRICA. Between Mpata and the beginning

of the Tanganyika plateau, alt. 2000- 3000 feet, and Nyika plateau,
alt. 6000-7000 ft., Whyte.

671. GeraniumWhytei, B aker [Geraniaceae] ad G. tuberosum,

Linn ., europwum habituet foliis accedit ; diflc
‘

ert radice elongata
fusiform i baud tuberosa, petalis angustioribus.

Herba perennis, radice dura, fusiform i . Folia radicalia multa,
longe petiolata , ad basin dissecta, 1—15 poll . longa, leviter pube
scentia, segmentis profunde pinnatifidis, lobis paucis ascendentibus
linearibusuninerviis, superiora reducta. Caulis gracilis, pubescens,
erectus, subpedalis, foliis paucis praeditus. Pedunc uli pauci,
ascendentes, biflori ; bracteae parvae, lanceolatae, scariosae pedicelli
elongati, ascendentes, pubescentes. Sepa la lanceolata, pubescentia,
4 lin . longa. Peta la oblanceolata, obtusa, rubella, 6 lin . longa.

Stamina calyci aequilonga, filamentis pubescentibus. Carpella 5 ,dense pilosa,.rostris elongatis pubescentibus.

BRITISH CENTRAL AFRICA. Mount Malosa and Mount Zomba,
alt. 4000 -6000 ft., Whyte.

Differs greatly from any Tropical African species already
known.

672. Phylica. tropica, Baker [Rhamnaceae] ad P . stipularem,

Linn ., capensem habituet foliis acced it differt defectustipularum .

Fr utea: erectus, ramulis multis erectis ascendentibus lignosis
albo-incanis ad apicem crebre foliatis. Folia sessilia, lanceolata,
5—6 lin. longa, integra, mucronata, rigide coriacea, exstipulata,
facie atroviridia nitida glabra, margine recurvata, do: so albo
incana. Capitula sessilia, term inalia, pauciflora, dense pilosa.

Ca lyx parvus, campanulatus, persistens, segmentis 5 lanceolatis
recurvatis. Ova rimnglobosnm, pilosum , brevissime pedicellatum .

Fructus globosus, durus, niger, indehiscens, glabrescens, 2 lin .

diam.

BRITISH CENTRAL AFRICA. Nyasaland ; South Ny ika
Mountains, alt. 4000—7000 ft., Whyte.

Vitis (Cissus) zombensis, B aker [Ampelidaceae] . This
name is substituted for V. apodophy lla , Baker (Kew Bulletin,

1897, p. which had already been applied to another species
(l. c. 1894, p.

673 . Virecta saliooides, C . E . Wright [Rubiaceze-Hodyotideaa]
ad V. angustifaliam,

Hiern
, accedit

, sed major, foliis acutis et

staminibus longe exsertis.

Caulis lignosus, teres, lineis duabus pubescentibus oppos itis

ornatus. Folia lanceolata, bas i apiceque acuta, supra ad nervos
appresse hirsuta, 1§—2 poll . longa, 4 lin . lata ; stipulae alte 2—4
partitae. F lores ad ramulorum apices cymoso-corymbosi, 1 poll.



longi, 6—7-meri. Ca lycis lobi quam corollaa tubus brev iores,

subulati. Corollw tubus infundibuliformis, 7 lin . longus, apice
2glin. diam . lobi subulati, 5 lin . longi . Stamina quam corollae

lobi paullo longiora ; filamenta filiformia ; antheras oblongae,
versatiles. Sty lus exsertus, 12 lin . longus.
FRENCH CONGO . Mfoa, 85 miles east of Gaboon, B ates, 527.

67 Senecio subpetitianus, B aker [Composites-Senecionideae] .
This name is proposed for S . nyikensis, Baker (Kew Bulletin,

1898, p. which was already occupied (l. c. 1897, p.

674. Carpodinus congolensis, Stapf [Apocynaceae] amnis
C'. uniflorw, Stapf, sed foliis minoribus latioribus tenuioribus,
bracteis calycis segmentis multo minoribus et ab h is magis
diversis, corolla tubo multo tenuiore distincta.

Frutex scandens, ecirrhosus, glaberrimus. Folia oblonga vel

elliptica, 4—5 poll . longa, 15—2 1in . lata, abrupte acuminata, acuminolineari 2—4 lin . longo, papyracea, laete viridia, nervis utrinque
5—6 petiolus gracil is, 2—4 lin . longus. Flores axillares, solitari i ;
bracteae minutes. Ca lyx l

—l } lin . longus, segmentis late ovatis

obtusis ciliolatis. Coraline tubus gracillimus, sub fauce ampliatus,
9—10 lin . longus, extus glaber, lobos lineares aequans. Ovarium
sty lusque pubescens .

CONGO FREE STATE . Lower Congo, Bingila, Dupuis .

675 . Carpodinus gracilis, Stapf [Apocynaceaa] aflinis C . liga s

trifoliw, Stapf, sed foliis minoribus tenuioribus plus m inusve
pilosulis, cymis 2—3-floris laxis vel ad florem solitarium pedunculo

gracili suffultum redactis distincta .

Fruticulus, ramis gracilibus glabris vel sparse pilosulis nonnullis
in cirrhos gracillimos transmutatis. Folia ovato-oblonga vel ovatolanceolata , sensim obtuse acuminata, basi rotundata, l i~ 2§ poll .longa, 7—12 lin. lata, tenuiter coriacea, subtus parce pilosula,
glabrescentia, nervis secundari i s utrinque circiter 12 patulis
cum tertiarus et venis tenuibus vel tenuissimis. Cymw axillares
vel terminales, 3—2-flores vel ad florem solitarium redactm ;
pedunculus et cymae ramuli gracillimi, ille 4—12 lin.,

hi 1—3 1in .

longi, pilosuli bracteae minutes, rufo-pilosulaa. Ca lycis segments
ovata, subobtusa, vix 1 lin. longa, minutissime parceque pilosula,
ciliolata. Corollw gracil is tubus 8 1in. longus, sub fauce sensim
ampliatus ; lobi lineares, acuti, circiter 8 lin . longi. Ovarium
bas i subconstrictum, glabrum stylus gracillimus, 6- 7 lin . longus,
glaber. Fructus ell ipsodj eus vel snbglobosus, bas i truncatus,
lg- dfipoll . longus.
CONGO FREE STATE. Lower Congo, Dewe

‘

vre, 5 16 ; very
common between Kimwoenza and Leopoldville, Laurent.
676. Carpodinus leptantha, Stapf [Apocynaceae] ; afiinis 0 .par

mflww, Stapf, sed foliis m inoribus oblongis abrupte longeque
acuminatis, nervis subhoriz ontalibus crebrioribus, floribus graci
lioribus diversa.

Frutex scandens, cirrhosus,ramis gracilibus glaberrimis. Folia

oblonga vel elliptico
-oblonga, abrupte longeque acuminata, basi
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rotundata, 25—3 poll . longa, 1- 15» lin. lata, coriacea, glaberrima,
nervis secundariis subhoriz ontalibus 3—5 lin . distantibus cum
tertiarns vix tenuioribus parallelis utrinque prominul is . Flores

axillares, solitari i , s arsi, subsessiles ; bractea minuta , tenuissime
rufO-tomentella . a lycis segmenta ovata. subacuta, vix 1 lin .

longa, parce et m inutissime puberula, ciliolata. Corolla; viridi
flavescentis tubus pertenuis, sub fauce leviter ampliatus, 4 lin .

longus lobi anguste lineares, filiformiter contorti, ad 3 lin. longi .
Ovar ium tenuiter crispo-puberulum ; stylus tenuissimus, 1glin.

longus, superne glaber. Fr uctus globosus, 10 lin . dimetiens.

CONGO FREE STATE. Lower Congo.Dewevrc, 5 90.

677. Carpodinus ligustrifolia, Stapf [Apocynacea ] : aflinis

C. tu/ rbinatw, Stapf, sed foliis Oblongo-lanceolatis sensim et

longine acuminatis subtus tenuiter nervosis diversa.

Frutea: scandens, imo apice interdum rufo-tomentello excepto
glaber. Folia ovato vel Oblongo-lanceolata, sensim longiuscule
obtuse acuminata, basi rotundata, 2—35 pol l . longa, 9—14 lin . lata,
coriacea, nervis secundarns utrinque 7—8 tenuibus ; petiolus
graci lis, 1- 15 lin . longus. Flores axillares, raro in ramulo unO
alterove terminales, SOlit-al' l l , subsessiles ; bractea minuta , tenuis
Sime rufo-puberula . Ca lycis segmenta ovata, subobtusa, vix

1 lin. longa, ciliolata, ca terum glabra. Corolla; glabra alba
tubus gracilis, 8—9 lin . longus, sub fauce paullo ampliatus ; lobilineares, acuti, circiter 1 poll . longi, 15 lin . lati . Ovarium basi
constricta glabra excepta tomentellum ; stylus tennis, 6—7 lin .

longus, superne glabrescens.

CONGO FREE STATE . Lower Congo, Dewevre, 709.

678. Carpodinus turbinata, Stapf [Apocynacea ] ; aflinis

C'. B arteri , Stapf, sed glabritie, foliis ob longis distinctius
acum inatis subtus prominenter reticulatis, floribus solitarns

majoribus distincta.

Frutex scandens, ecirrhosus, glaber. Folia oblonga, breviter
obtuseque acuminata, basi subrotunda, poll . longa, 12- 16
lin . lata, coriacea, pallida, nervis secundariis utrinque 7—9 cum
venis reticulatim anastomosantibus subtus prominulis ; petiolus
2H § lin . longus. F lares axi llares, raro in ramulo uno alterove

terminales, solitarii, subsessiles ; bractea m inuta , puberula .

Ca lycis segmenta ovata, obtusa, 1—1} lin. longa, glabra, minutie
sime ciliolata. Corolla glabra tubus gracilis, 10—12 lin. longus,
sub fauce ampl iatus lobi anguste lineares, 9—12 lin. longi, 1 lin .

lati. Ovar ium bas i glabra excepta villosulum ; stylus 7—9 lin .

longus, villosulus. Fructus late conico-pyramidatus, fere 3 poll .longus, basi truncatus.
CONGO FREE STATE . Lower Congo, Dewevre.

679. Pleiocarpa tubicina, Stapf [Apocynacea ] ; aflinis P .

bicarpella ta
"

, Stapf, sed foliiS verticillatis longine petiolatis, floribus
numerosis m inoribus in glomerulis collectis, corolla lobis

admodum brev ibus distincta.

Fr utex glaberrimus. Folia ternata, oblonga, brevitor et

plerumque obtuse acum inata, bas i acuta, 35—4} poll . longa
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robustus. Cyma robusta , basi dichotoma , corymbosa ; pedun

culus robustus, ad 6 poll. longus. Ca lycis segmenta late elliptica,
g

a l lin. longa, obtusissima,m inute ciliolata, basi multiglandulosa.

orolla alba tubus basi leviter tortus, 2} poll . longus, medio
2 lin . latus lobi oblongi, obtusi, circiter 1 poll . longi, 4 lin. lati.
Stamina 7 lin. supra basin tubi inserta ; anthera 6 lin . longa .

Stylus 5 —6 lin. longus. Follic uli 2, globosi .
CONGO FREE STATE. Lower Congo, Chr . Smith, Dewévre,

261 near Leopoldville and Sankuru, Laurent.

683 . Tabernamontana Thonneri, Durand et De Wildeman Mscr.

ex Stapf [Apocynacea ] aflinis T. durissima ,
Stapf, sed fruticosus,

foliis majoribus latioribus, nervis numerosioribus, corolla tubo et

imprimis lobis brevioribus.

Frutex circiter 15 ped . altus, glaberrimus, ramulis crass is.

Folia elliptica vel obovato-oblonga, obtusissima, apiculata, bas i
subacuta vel rotunda

, 8—12 poll . longa . 45—8 poll . lata, coriacea,
nervis utrinque 11—12 petio]us ad 1 pol l . longus . Cyma robusta ,

basi dichotoma , submultiflora , 2- 25 poll . longa : pedunculus
robustus

, 3—4l poll . longus ; pedicelli crassi, ad 6 lin. longi . Ca lycis
segmenta elliptica, obtusissima, 21—2il lin . longa, minute ciliolata,
basi multiglandulosa. Corolla alba Odorata tubus ima basi
tortue, 2} poll . longus, medio vix 15 lin. latus ; lobi oblongi,
obtusi

, 12—15 lin . longi , 35—4 lin . lat-i. Stamina 4 lin. supra basin
tubi inserta anthera fere 5 lin . longa . Sty lus 3- 3§ lin . longus .

CONGO FREE STATE. Lower Congo, Bogolo, near Businga,
on the margins of woods

, 300 ft. , Thonner, 109.

684. Holarrhena congolensis, Stapf [Apocynacea ] aflinis H .

febrifuga , Klotz sch, sed calycis segmentis lanceolatis multo
brevioribus, corolla lobis paullo majoribus diversa.

Arbusculus 6—12 ped . altus, ram is juvenilibus imo apice h ic inde
m inute puberulis ca terum glabris. Folia ellipticO

-Oblonga,
abrupte breviterque vel Obscure acuminata, bas i rotundata, 3—4 po ll .longa, 15—2 pol l . lata, subtenuia, glabra vel secundum costam
m inute puberula, nervis utrinque 7- 9 ; petiolus 3—4 lin. longus .

Cyma multiflora , specie laterales, sessiles in ramis foliatis
hornotinis, parce etminutissime fulvo-puberula ; pedicel li graciles
1- 3 lin. longi . Ca lycis segmenta lanceolata, acuta, l - l lj lin . longa,
minute ciliolata. Corolla tubus tennis, 6 lin. longus, minutissime

pnberulus ; lobi oblongi, obtusi, 8- 9 lin . longi . Stamina paulloSupra basin inserta anthera vix 1 lin. longa . Ovar ium glabrum .

CONGO FREE STATE . Lower Congo, near Boma Lun di
,
in

Savannahs, Cabra .

685 . Isonoma infundibuliflorum
, Stapf [Apocynacea ] ; affine

I . Smeathmann ii, Roem . et Schult., foliis majoribus distinctius
acutiusque acuminatis longine petiolatis, corolla tubo infundibuli
formi latiuscnlo diversum .

Rami teretes, novelli rufo vel fulvo-tomentelli, deinde glabrati,
nigrescentes . Folia oblonga, longiuscule acuteque acuminata, bas i
rotundata, 3 poll . longa, l é—2 poll. lata (infima ramorum multo
mmora), coriacea, supra glabra, inferne ad nervos hirsutiuscula,
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nervis secundari is utrinque circiter 6, venis supra prominulis laxe
anastomosantibns infra inconSpicuis petiolus hispidulus, 25- 3 lin.

longus . Panicula terminalis, brevis, 1- 1§ poll . longa, rufo vel

fulvo-tomentella, pedunculo ypoll . longo suffulta ; rami inferiores
l—ii pol l. longi, cymas 3—4ofloras gerentes, superiores breviores

simpliciores ; bractea minuta ,
caduca pedicelli ad 2§ lin . longi.

Ca lyx l l lin. longus, puberulus, segmentis ovatis acuminatis intus
basi glandnlis subulatis brevibus munitis. Corolla rubra, extus
tenuissime tomentella ; tubus infundibuliform is, 4 lin. longuslobi admodum asymetrici , 3 lin . longi . Staminum conus 35 lin .

longus, ultra medium exsertns ; filamenta in juga intus valde
prominentia, albo-hirsuta, decurrentia. Ovarium apice rufo
pilosum.

CONGO FREE STATE . Lower Congo, Dewévre, 5 54.

686. Alafla major, Stapf [Apocynacea ] admodum affinis

A . B arteri , Oliv.,
foliorum nervis remotioribns, panicula breviterpedunculata, pedicellis longioribus, corollis majoribus distincta.

Frutex scandens, glaberrimus . Folia late oblonga vel obovata,
obtusissima vel Obscure obtuseque acum inata, basi subacuta,
4—5 poll . longa, 2§ poll . lata, subcoriacea, supra lucida, nervis
utrinque 5

—6 distantibns 54} poll ., venis laxis subtus prominulispetiolus 15—3 lin . longus . Panion la multiflora
,
densa, foliis

summis multo brevior ; pedunculus Apoll . longus ; ° pedicelli ad
4 lin. longi . Ca lyx lin . longus, segmentis ovatis subobtusis .

Corolla alba tubus cylindrions, medio snbinflatns, 2§ lin . longus ,
extus tenuissime puberulns ; lobi lati, Oblique truncato-obovati,
6 lin. longi, papillosi . Anthera apice subexserta .

CONGO FREE STATE. Low er Congo, Dewévre, 673 .

687. Oncinotis tenuiloba,Stapf [Apocynacea ] ; aflinis O. gracili ,
Stapf, sed foliis tenuioribus Obliquius nervosis, panicula graciliore,
pedicellis longioribus, corolla lobis multo angustioribus diversa.

Frutex inflorescentia et ramis novellis m inutissime tomentellis

exceptis glaber. Folia lanceolato-oblonga, acute acum inata, basi
acuta, circiter 3 poll . longa, 1 poll . lata, tenuiter coriacea, nervis
utrinque 5 valde obliquis, venis transversis laxis petiolus tennis,
2—3 1in. longus . Panion la 15- 2 poll . longa , graciles ; pedicelli
l l} lin. longi . Ca lyx lin . longus, segmentis ovato-oblongis
puberulis intus eglandnlosis. Corolla viridi-flavescens, extus
tenuissime tomentellus ; tubus breviter cylindricus, fere 15 lin .

longus ; lobi quam tubus duplo longiores, patentes, angustissime

lineares ; squama fauciales lineares, obtusa ,
fere 5 lin . longa .

Anthera 1} lin. longa . Discus subinteger.

CONGO FREE STATE. Lower Congo, Dewérre, 883 .

688. Kickxia latifolia, Stapf [Apocynacea ] ; aflinis K . africana ,

Benth., sed foliis latioribus basi rotundatis, corollis albis, lobis
multo brevioribus diversa.

Arbor glaberrima. Folia oblonga vel e lliptica, acuminata, basi
rotundata, 6—7 poll . longa, 2H poll . lata, coriacea, nervis utrinque
10—12 snbrectis ; petiolus crassus, 4—5 lin. longus . Cyma con

gesta multiflora ,
breviter pedunculata ; pedicelli 1-2 lin . longi .
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Ca lycis segmenta ovata, subacuta vel obtusa, crassiuscula, 11- 15 lin.

longa, minutissime ciliolata, intus basi biglandulosa. Corolla

carnosnla, alba, alabastro ad 6 lin . longa ; tubus parce et minu
tissime puberulus, medio dilatatus, 31—4 lin. longus ; lobi oblongi ,
obtusi, 1in . longi. Anthera fauces attingentes, 1 lin. paullo
longiores. Discus crassiusculus, 5 -lobus.

CONGO FREE STATE. Lower Congo, Dewévre, 867.

689. Secamone Whytei, N . E . B rown [Asclepiadacea ] ; aflinis

S. Stuhlmann ii, K. Schum., sed pedicellis longioribus faci le
distincta.

Caules volubiles, juniores ferrugineo-pubescentes. Folia 1}—2§
poll. longa, 10 lin. lata, lanceolata, acuta , juniora ferrugineo
pubescentia, omum supra vel utrinque glabra. Cyma corymbosa ,

pluriflora , ferrugineo-
pubescentes. Pedicelli 3—4 lin . longi . Sepa la

4} lin. longa, y lin . lata, elliptico-Oblonga vel ovato-oblonga, obtusa.

Corolla 2 lin. diam ., glabra ; lobi oblongi, obtusi . Corona lobi
falcato-subnlati. Sty li apex ultra antheras exsertus, globosus,
minute pubescens.

BRITISH CENTRAL AFRICA. Nyasaland ; Mount Maloca,
4000 -6000 ft., Whyte.

690. Asclepias Huttu, N . E . B rown [Asclepiadacea ] proxima

A. amabili, N. E. Br., sed corona exacte truncata edentata facile
distincta.

Caulis simplex, 1- 1§ ped . altus, gracilis, glaber. Folia erecta,

15—2fipoll . longa, 5—1 lin. lata, linearia, acuta, glabra, marginibus
minute scabernlo-ciliata. Umbella terminalis, pedunculata, 8—10flora. Ped icelli 4—5 lin. longi, minute pubescentes . Sepala 2 lin.

longa, y lin . lata, lanceolata , acuminata, minute pubescentia.

Corolla lobi 4 lin. longi, 1 lin . lati, Oblongo-lanceolati, subacuti,
glabri . Corona lobi 15 in . longi, erecti, cucullati, truncati,
edentati, intra nudi .
GERMAN EAST AFR ICA. Between Lake Tanganyika and Lake

Rukwa, 6000 ft., Nutt.

691. Coropegia papillata,N. E .B rown [Asclepiadacea ] C . lemo

ta nia
,
K. Schum., aflinis, sed floribus multo majoribus differt.

Caules volubiles, pubescentes. Folia 11—25 poll . longa, 5—1 poll.lata, petiolata, elongato-ovata, acuminata, utrinque minute subto
mentosa. Cyma umbelliformes, 10—20-flora , subsessiles . Pedicelli

4—5 lin. longi, pubescentes. Sepala 3 lin . longa, lineari-lanceo lata,
acuta, pubescentia. Corolla tubus 4 pol l . longus, strictus, basi
inflatus, glaber, intra basi papillatus ; lobi 3 lin. longi, erecti,
apice connati, lineares, replicati, intus villosi . Corona lobi
exteriores i lin. longi, erecti, lineares, apice bifidi lobi interiores
{ h i lin. longi, conniventO-erecti, lineares.

BRITISH CENTRAL AFRICA. Nyasaland ; Plateau of Mount
Zomba, 5000- 6000 ft., Whyte.

692. Ceropegia Perrottetii,N . E . B rown [Asclepiadacea ] ; aflinie
C . beccar iana . Martelli, sed floribus racemosis differt,
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Cormus magnus . Folia radicalia linearis , poll . longa,
9—12 lin . lata, glabra, chartacea, conspicue ,

nervata. Caulis
simplex, teres, bipedalis . Spatha cylindrica, 3—4 poll . longa,
valvis rigidulis pallide viridibus. exteriore quam interiore
conspicue breviore . Ova rium clavatum, 6

—9 lin . longum . Per i

anthium saturate lilacinum, 2kpoll . longum, segmentis exterioribus
obovatis 1 poll . latis e medio reflexis, segmentis interioribus

Oblongo unguiculatis erectis 8—9 lin. latis. Sty li rami lilacini,
12—14 lin. longi, cristis magnie deltoideis.

BRITISH CENTRAL AFRICA. North-west of Lake Nyasa,

The finest known species of the genus, w ith flowers resembling
those of Iris la vigata , Fisch. (I . Ka mpferi, S iebold).

697. Hamanthus (Melicho) Nelsonii, Baker [Amaryllidacea ] ; a
speciebus reliquis snbgeneris differt foliis magnis membranaceis,

genitalibus longe exsertis .

Bulbus Oblongue, compressus, 2 poll. diam ., tunicis crassis

bifariis rubellis. Folia synanthia, sessilia, oblonga,membranacea,
pedalia, medio 4 poll . lata, facie pilis mollibus conspersa, dorso
glabra. Pedunculus pedalis, pilosus . Umbella multiflora, globosa,
3 poll . diam . , pedicellis 5

- 6 lin . longis, bracteis parvis linearibus
reflexis . Perianthium coccineum, tubo cylindrico 3 lin. longo ,
segmentis linearibus tubo duplo longioribus flore expanso erecto

patentibus. Stamina longe exserts .

TRANSVAAL. Johannesberg. A dried specimen and livingbulbs sent to Kew ,
November, 1897, by .Max Leichtlin.

DCXXX .
— MISCELLANEOUS NOTES.

By the death of Brigade-Surgeon J. E. T . AITCHISON,
on

September 30th , Kew has lost one Of her most valuable con

tributors and botany one of its most enthusiastic and successful
followers . He was a son of the late Major James Aitchison, and

was born at Nimach, Central India, in 1835 . After graduating
MD . and at Edinburgh in 185 6, he entered the service
of the Honourable East India Company as Assistant Surgeon .

This was in 1858, and he retired in 1888. In 1872 he was

appointed British Commissioner to Ladak ; but he had already
become known as a botanist, having published an account of the

Flora of the Jhelum Distr ict of the Punj ab, in 1863 a Cata logue
of the Plants of the Punj ab and Sindh, in 1869, and other

papers on econom ic and geographical botany. His first collection
Of dried plants, comprising between four and five hundred
species, was received at Kew in 1862. This was from North
west India, from districts that had been thoroughly botaniz edbefore, and contained few , if any , new plants but his specimens
were so carefully selected and so well dried that they were
valuable for that reason alone . From the date mentioned
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onward, Dr. Aitchison frequently sent small parcels of seeds
and dried plants from the various districts in which he was

stationed. During the w inter of 1878 he served w ith the

29th Punjab Regiment
,
N.I., under General (now Lord )

Roberts, and accompanied the troops in the advance up the

Kuram Valley, the tak ing Of the Pewarkotal, and the further

advance, nearly to the Shutar Gardan Pass . The following year
he was attached to the force as botanist ; and during 1879 and

1880 he very thoroughly explored the country from Thal to the

Shutar Gardan, at elevations ranging from feetup to
feet on Mount Seratigah, and feet on Mount Sikaram .

The collection of 1879 consisted of 950 species, represented by
specimens, and was published in the eighteenth volume of

the Journa l of the Linnean Society. That made in 1880 was

nearly as large, and was published in the n ineteenth volume Of

the same Journa l. Subsequently Dr. Aitchison was appointed
naturalist to the Afghan Delim itation Commission , and on this
expedition, during 1884—5 , he collected some Specimens,

comprising about 800 species . This very important collection
was published in the second series, third volume, of the

Transactions of the Linnean Society, and was illustrated by
forty-eight plates ; and, as the author states in h is “ Introduction,

it was made under very great difficulties . The value Of these
collections is not to be estimated by mere numbers, though no

fewer than fifteen botanical establishments, besides Kew,
were

enriched by receiving sets of the plants . Their value was greatly
enhanced by local Observation and information Obtained on the

spot. Each of the papers to which reference has been given was
preceded by an essay on the vegetation and vegetable products,both w ild and cultivated

,
of the country explored ; and much

light is thrown on the origin Of vegetable drugs, for which
Afghanistan and the adjoining countries are famous. Special
papers followed on the economic plants, and they contain much
original information. For the Kuram campaign he received the

medal and clasp ; in 1882 he was elected a Fellow of the Royal
Society of Edinburgh ; in 1883 he was elected a Fellow of the

Royal Society of London , and in the same year he was created a

Companion of the Order of the Indian Empire. For some time
previous to h is death he was engaged collecting materials for a
F lora India Deserta North-west India, Afghanistan, and

Baluchistan), but h is sufferings prevented him from working them
out.

Dr. Aitchison was of an enthusiastic and energetic temperament
,

and of an am iable and warm hearted disposition, and many w ill
feel h is loss. Much of h is success in collecting in a hostile country
was due to his kindness to the natives, especially to the sick,
whom he treated medically or surgically and h is reputation as a

doctor preceded him in many places that he visited.

Descanso House.

-It was stated above (p. 201) that nothing
seems known as to the origin Of the name Descanso House
which is now devoted to the business offices of the Royal
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Gardens. The follow ing information wh ich has been Obligingly
furnished clears up the matter

REV. S. GOLDNEY To ROYAL GARDENS, KEW.

DEAR SIR, Kew, September 5 , 1898.

There appears to be some mystery as to the origin of the

name Descanso Lodge. If the following information is of any
use to youit is at your serv ice.

In the year 1889 the house was tenanted by Mr. Willison .

Mr. Willison was a South American merchant, who had lived
many years in Braz il . He found that it had no distinctive name

,

so he gave it the title of Descanso Lodge.

A Portuguese dictionary informs me that Descanso, or rather
Descanco, means a resting place.

”

I remain,
&c.,

(Signed) S. GOLDNEY.

Enquiry at Her Majesty’s Offi ce of Works confirmed the

explanation .

Mr. G. Willison rented the house from Midsummer, 1888, till
3rd May, 1892. The name Descanso House appears first in a

letter from him of 8th July, 1889, B .

Cantor Lectures on India-rubber Plants.

— The lectures del ivered
at the Society of Arts in April last, by D. Morris, Esq .,

D.Sc., Comm issioner of Agriculture for the West Indies , late
Assistant-Director of the Royal Gardens, have teen issued in
separate form as a pamph let. They give a complete account w ith
numerous figures of the known plants yielding commercial India
rubber, w ith Special reference to the rubber industries connected
w ith Her Majesty’s Colonial and Indian possessions .

Botanical Magaz ine for October.

— Cyrtosperma senega lense is

an interesting Aroid from U pper Guinea. The spathe is a

foot to eighteen inches long, dull green and red on the outside,
and pale yellow-

green w ith broad interrupted bands of maroon

brown on the inside. Roots were sent to Kew in July, 1897, by
Mr. H. W. L. Billington, the late Curator of the Old Calabar
Botan icGarden. Cytisus purgans ,native of Central and Southern
France and Northern Spain,

is an ornamental species, which,
according to Miller

,
w as introduced into England before 1768.

Amelanchier canadens is var. oblongifolia , the swamp sugar pear,
was raised from seed received from Mr. H. P. Kelsey, Highlands
Nursery, Kawana,N. Carolina. It differs from typical canadensis
in its smaller Siz e and usually shrubby habit, and slightly in its

leaves, racemes
,
and fruits. Feij oa sellowiana is a distinct

member of the myrtaceous family
,
beautiful in foliage and flower,

and producing a large edible fruit. Specimens of this plant,
which is a native of South Braz il and U ruguay , were sent to Kewby Mr. Ed. André. Rhododendron rubiginosum is another Of the
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This liberality always shown to me encourages me to appeal once
more to your Obligingness, for a l ittle information which I have
not been able to draw from printed sources.

In my book I do not confine myself to give a Sketch of the

botanical discoveries in China proper, but I include also in the

scope ofmy researches such tributary states Of China, as Manchuria,
Mongolia, Eastern Turkestan, and Tibet. AS to the latter two
countries, I intend to put on record the British Share of botanical
work done in these regions, which, in recent times, have been
frequently V isited by Russian explorers. Let me first tell you
what I know about the matter from printed sources.

We read in the Kew Report for 1871 A very complete and

valuable collection of Yarkand plants, the first ever made in that

region, was presented to the Kew Gardens by Dr. Henderson.

”

Dr. G. Henderson accompanied Forsyth in his first mission to

Yarkand.

Kew Report for 1875 H. W. Bellew presented to Kew 208

plants collected at Kashgar and Kashmir .

”
Bellew accompanied

Forsyth in his second m iss ion to Kashgar.

These two collections' probably constitute the only plants from
Chinese Turkestan gathered by British explorers in the Kew

Herbarium,
although several British travellers have visited these

regions in more recent time, V iz .

A. D. Carey and Dalgleish, 1885—87 ; in 1887, Mark Bell and
F. E . Younghusband , the latter, in 1889, travelled also in the

Pamirs ; Major C . Cumberland and Lieutenant Bower, 1890
(Karakoram Pass, Yarkand). In the accounts these travellers
have given Of their journeys, no mention is made of collections.

The Botanic Gardens, St. Petersburg, received the first plants
from Chinese Turkestan from Prz ewalski, who travelled there in
the summer Of 1885 . Youhave probably at Kew specimens Of

this co llection ,
for the late Maximow icz considered Kew as of

high importance, and was always anxious to give complete sets

of novelties discovered by Russians . The flora Of Chinese Tur
kestan is not very rich. I may Observe that of the plants which
go under the name of Prz ewalski, only those from h is first and

second journeys, respectively 1870—73 and 1876, were gathered
and prepared by himself. During the third and fourth journeys,
the botanical collections were made by Roborovski, his able
assistant, who also during Pevtsov’

s expedition to Tibet, 1889- 90,
was in charge of the botanical department. He collected in
various parts of the tableland of Eastern Turkestan and on the

Kuen-lun Range, which he crossed in several places to the plateau
of Tibet. From this expedition,

Roborovski brought home and

handed over to our Botanic Garden numbers of plants or

700 species. Only a few novelties have been described by the
late Director Batalin and by Mr. Winkler.

Roborovski s last expedition, 1893- 95 , Turfan, Nan-shan, Amdo
resulted in species of plants, not yet examined.

Henderson
’

s plants were worked up in Henderson and Hume’s Lahore to
Yarkand , 1873 (pp. 308 Bellew

’

s plants presented no feature of special
interest

,
and the list of these remains in manuscript
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As to the botanical exploration of Tibet by British travellers,
I take the western limits of Tibet in a geographical (orographica l)
sense and as they are marked on English.maps, and do not include
Ladak and Little Tibet. It does not seem that the Brothers
Schlagintweit

,
who from 1854—58 explored the Western Provinces

of India, also visited Tibet.
In the introduction to Hooker Thomson ’

s F lora Inaica , 185 5

it is stated that the French traveller Jacquemont, who botaniz ed
in the N. W. Himalaya, V isited Tibet, and that Strachey and

Winterbottom,
in 1848, travelled there . They made an excursion

to the lakes, which are the sources of the Indus, as is reported in
Hooker

’
s Kew Journ. Bot. VI . (1854) 348. Mr. Lance is stated to

have collected plants in Kashmir and Tibet. His collection was
communicated through Edgeworth. This is about all I know .

But these collections were all made on the western border of the
Tibetan plateau, and it seems to me that to Lieut. Bower belongs
the credit of being the first European traveller who traversed
Western Tibet, and that Dr. Thorold first collected plants in

these regions .

I have, of course, seen all the interesting papers regarding
recent British explorers in Tibet,— Pratt, Thorold, Littledale,
Rockhill,Wellby, Malcolm

,
Deasy

,
Pike, Hobson, etc .

As Mr. Franchet reports in Bull. Mus . d
’Hist. Na t. I. (1895 ) 191,

the Museum at Paris received a collection of plants gathered by
the unfortunate French traveller Dutreuil de Rhins on the

western border of Tibet near Lake Pang
-kong, and on the road

leading from the lake to Keria and Aksay in Eastern Turkestan .

Lake Pang
-kong was probably visited earlier by British collectors

(Strachey, Winterbottom).
Let me notice here that Dutreuil deRhins sent his first botanical

collection made in Chinese Turkestan to General Korolkov,
Governor of Ferghana, the w ell-known promoter of natural
science in Turkestan, who forwarded the plants to the Botanic
Garden,

St. Petersburg. From this collection Mr. Winkler
described in Acta Horti Petrop . XIII . (1894) 245 , a novelty
Saussurea amblyophy lla .

Youw ill be interested to know that Mr. Korj lnsk i has taken

upon himself to complete the F lora Mongolica commenced by
Maximow icz . He is one of the three Ch ief Botanists or

Assistants of the Director of the Botanic Garden, and holds the
post formerly occupied by Maximow icz . He is a very able
systematic botanist.
The Botanic Garden is now in possession of a vast collection of

plants made in Northern Mongolia during the summers from 1893
to 1897, by Mrs. Eliz abeth Klementz . This z ealous and energeticlady accompanied her husband, Mr. D. A. Klementz , Secretary of
the East Siberian Branch of the Imp. Geograph . Soc. (now Keeper
of the Ethnological Museum of the Academy), who travelled in
Search Of stone monuments w ith inscriptions Of the ancient Turks
who lived in these regions more than a thousand years ago. The

coup
le Klementz are now about to start for a scientific expedition

to urfan.

Mr. Lipski , a. young Russian botanist of great promise , is now
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Keeper of the Herbarium of the Botanic Garden, a post previously
for many years occupied by Mr. C . Winkler. He w ill continue
Maximow icz

’

s Flora Tangutic a and work up the Tibetan plants
of the Herbarium (Prz ewalski, Roborovski, Potanin).
Mr. C . Winkler, an experienced systematic botanist, a specialist

for Composita , whose name youhave frequently met w ith in the
Acta Horti Petropolitani, is now Chief Botanist. It is his

duty to determ ine the plants cultivated in the garden and the

hot-houses.
In the Kew Bulletin (1896, p. 20) there is the description of a

new Chinese bamboo,Arundina ria n itida ,Mitford . It is reported
to have been raised in England from seeds gathered by Potanin
in N. Sz ech iian and sent to

'

the Botanic Garden, St. Petersburg.

The plant has not been cultivated at St. Petersburg, nor are there
herbarium specimens from Potanin. There is only one specimen

from Dr . A . Henry’s collection,
communicated by Kew . I asked

Potanin about this bamboo . He has no recollection of having
gathered bamboo seeds, but Mr. M . Berez ovski, who belonged toboth of Potanin’

s expeditions to S.W. China, respectively 1884—86
and 1892- 95— he did not travel w ith the expedition, but exploredindependently— when I spoke to him about it, told me that
the bamboo in question may have been raised from seeds he

had sent to St. Petersburg in 1886. In that year he spent the
summer in a village near Tan Chi ng, in South Kansu (see
my map Of China, 34° N . lat., about 104° 25 ’

E . long), and it

happened that the bamboos all round in the country flowered .

Berez ovski says this species, of the thickness of a finger

and more , and about 20 feet high, is very common there,
and the Chinese use it for many domestic urposes. They
reported that the bamboo flowers only once in 1 years, and that
old men remember having heard from their grandfathers that itflowered and seeded. Berez ovski tells me that, after the flowering
had finished, it seeded abundantly. The soil everywhere was
thick ly covered w ith these seeds, which the natives eagerly
collected for food . Berez ovsk i found a porridge or bread prepared Of bamboo-seed meal very palatable. The seeds attracted
many birds, and Berez ovski acquired several rare specimens for

his ornithological collection . After seeding, all the plants died,
and even the roots. Thus, the people had to wait several years
for new bamboos shooting up from the seeds. Berez ovski then
sent a considerable quantity of these bamboo seeds to St. Peters
burg. He does not know what has become Of them . I have
not been able to make out whether these or other bamboo seeds
have been forwarded to Kew . Maximow icz , Regel, the chief
gardener Ender, who knew about them, all are dead. I enclose
a sample of the bamboo seeds collected in 1886 by Berez ovski .
DO they agree w ith Henry ’

s herbarium specimens, which are in

fruit as far as I remember ? Perhaps he collected them in the

same year, 1886.

Mr. Berez ovski is a clever and intelligent naturalist and

traveller. Birds are his specialty, but he has also made very
inte resting collections Of plants and seeds during his two explorijourneys in S. Kansuand North Sz echiian, 1884—86, and 1892—95
respectively, which have not yet been worked up.
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growth. The trees were planted 81» yards apart, or 72 trees to

the acre . The area planted was 72yacres, containing stems.

The trees were first tapped when the plantation was 14 years old,
and the yield for that and the six follow ing years was

Total
stem,

6 oz s .

725 acres thus, it is said, y ielded in seven years a surplus of

or per acre per annum, £5 83 . The yield was 71 lbs. per

acre per annum during this period. During the 23 years from
the establishment of the plantation in 1872 till 1875 the net yield
per acre per annum amounted to £1 12s . 10d.

A. H. BERKHOU T.

Late Conservator Of Java Forests.

Wageningen,
Holland,

6lb January, 1898.

Esparto (Stipa tenacissima ,
— Mr. T. S. Jago, Consul-General

in Tripoli , gives the follow ing account [F . 0 . Annua l, NO . 2125 ,
pp. 11 and 12] of the commerce in this material

Happily, in times of great necessity, an article grow ing w ild
in the country rescues the native Arab from starvation. I refer
to halfa, or esparto fibre . The year 1868 saw the first exportation Of

th is article from Tripoli . It grow s w ild all along the coast, from
a little west Of Tripol i to Khoms and Zleiten to the east, andinland to a d istance Of from two to five days’ camel march. It

a ll goes to England for paper-making purposes . That near the

coast has long been erad icated by over-plucking in the early days ,
when the fibre fetched £12 per ton in the English market, now
reduced to £3 . In 1880

,
hand-presses gave way to hydraulic

presses, causing a saving in bulk, and freight of 50 per cent.

During the last 10 years the average yearly export has been
tons, of the value of Last year (1897)
tons, valued at were exported

, showing the

decreasing value of the article
,
consequent on the large use of

wood-pulp in the manufacture Of paper.

The fibre attains maturity after three years ’ growth, under
wh ich age it is useless to the paper

-maker, through lack of the

necessary strength. NO discrimination is exercised by the Arab
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between mature and immature fibre, and as it appears incapable
of natural reproduction it has entirely disappeared from these

districts near the sea, where it formerly grew abundantly, nocessi
tating its being sought for further afield among the hills and

watercourses, two to five days’ journey from the coast.

This latter circumstance, coupled w ith the natural laz iness of
the Arab, in seek ing to increase the weight of his load w ith theleast possible toil to himself by pluckingweighty and mature fibre,
may probably delay the total extinction of the plant for some
years to come. In the Algerian provinces, notably Oran,

large
plains formerly densely covered w ith the fibre, are now entirely
denuded, and not a plant left, owing to the ignorance and thoughtlessness of the labourers .

Despite the very little remuneration now Offered by presentprices to the peasantry, coupled w ith the long distance, whence
it has now to be brought to a seaport, quantities have littledimin ished, Show ing the pecuniary assistance it affords to the

peasantry when the cereal crops fail, through insumcient rainfall .”

The follow ing information respecting esparto in this country
is taken from the Cantor Lectures on Commercial Fibres,delivered in 1895 , before the Society of Arts . The figures are

brought down to July 15 Of this year
The extens ive use of esparto for paper-making is greatly due

to the exertions of the late Mr. T. Routledge. He commenced
w ith a few tons at the Eynsham mills, about 40 years ago . It is

of interest to note that the paper for the number of the Journa l
of the Society of Arts for November 28, 185 6, was made Of it. The

use Of esparto extended very gradually . The annual value has,however, of late reached nearly a million sterling. The U nited
Kingdom has, hitherto, monopolised the supply. The imports
for the last th irty years have been as follows

The highest imports were in 1888, when they reached
tons Since 1890 they have somewhat declined .

There is apparently a disposition, except in Scotland
,
to give

up the use of esparto in favour Of the cheaper and inferior wood
pulps. The fibres in esparto are easily dissolved and bleached .

An authority on paper-making writes They felt readily
, and

y ield an excellent pulp, which is employed alone or mixed w ith
rage, wood-pulp, or straw . They furnish a paper pliant, resistant,
transparent, and of great purity thicker than other papers Of the
same weight, and form ing a good printing and writing substance.

’

The falling away in the use Of esparto for paper-making and the

substitution of cheap paper-pulpa must, therefore, be regarded as

likely to lower the general quality of English-made paper.

The follow ing Table w i ll Show the comparative value of

esparto in 1878 and 1898 respectively . The great fall ing OH in
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prices of late years is due, as suggested, to the competition of

wood-pulp. The figures are compiled from the circulars issued
by Messrs . Ide Christie, 72, Mark Lane, E.C .

Average Price per Ton.

Source and Quality.

Spanish , fine to best

fair to good

Oran first quality
fair to good

Tripoli, hand-picked
fair average

Messrs . Ide Chris tie furnish the follow ing additional
particulars
Total imports into the U nited Kingdom of esparto and other

vegetable fibre formaking paper, Viz

Month ended soth J

Six months ended s0th June
Importation for twelve months ending June

These statistics are the best evidence of the undiminished
hold which esparto maintains on the estimation of British paper
makers

, and, when read in conjunctionw ith the enormous w eight
of the wood-pulp imports, testify to the remarkable expansion Of

the paper-making industry of this kingdom in recent years.

”
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ROYAL GARDENS , K EW

B U L L E T I N

MISCELLANEOUS INFORMATION.

No. DECEMBER. [1898.

DCXXXI. -GUMMOSIS OF PRUNUS JAPONICA
,

THUNB.

(With P late.)

During the past two years a considerable number of examples
of the beautiful flowering shrub, Prunus j apon ica ,

Thunb .,

grow ing in Kew Gardens , have been killed or much disfigured by
a parasitic fungus belonging to the genus C ladospor ium.

The disease is first indicated by the appearance Of tear-like
drops of almost colourless gum on the branches. These drops are
sometimes solitary

,
in other instances numerous and more or less

crowded.

The drops continue to increase in siz e for some time, Often
form ing masses varying in Siz e from a marble to that of a

walnut, and when two or more originally distinct drops coalesce
the resulting mass usually becomes irregularly nodulose and

contorted .

During damp or rainy weather the masses of gum are quite soft

and gelatinous, w ith just sufi cient consistency to hold together,
or sometimes during a heavy rain drip away by degrees. In very
dry , warm weather the mass Shrinks very considerably in siz e and

becomes horny , expanding aga in when moistened .

AS previously stated the mass of gum is almost colourless at

first, becom ing steel-grey as it increases in siz e, and finally black .

The black colour is however confined to a surface layer, the
central portion remaining colourless . This is most evident on

cutting through a mass that has been hardened in spirit.
In the end these outflows Of gum are always washed to the

ground by rain,
where they eventually dissolve and disappear.

1242— 1375 Wt 92 D a s
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When the black masses are removed irregular canker-like
wounds, sometimes extending to the pith , are present on the

branches if such wounds are numerous, and occur on different
sides, the branch dies at once ; whereas if the wounds are confined
to one Side of the branch , most frequently the under side, itmay

continue a feeble existence until the follow ing season ,
when it

almost invariably succumbs, ow ing to the formation Of new disease
spots .

The fungus is a wound-paras ite gaining access to the l iving
tissues through small wounds in the bark, broken branchlets, and
more especially at those points where leaf-buds or flower-buds
have been broken Off, and as birds remove these buds rather freely,
probably in searching for insect larva ,

the opportunity for infection
is ample.

The follow ing account of tho life -history of the fungus is
founded on Observance of the sequence of development and

microscopic examination of mate rial resulting from artificial
inoculation Of previously healthy specimens .

Whether inoculation is effected by means of Spores or conidia,
the first product is invariably a Cladospor ium,

which morphologically appears to be in exact accordance w ith the ubiquitous
species, C . ep iphy llum, Fries, although physiologically, the two
are w idely separated neither am I aware that any known species
of C ladospor ium has been described capable of promoting the

disease known as gummosis, as is the case w ith the form under
consideration .

Inoculation was effected by placing spores in a small wound
made in the bark, or on the surface of the wound caused bybreaking off a leaf-bud . Oiled silk was immediately tied round
the branch at the points inoculated, and allowed to remain for

ten days, as a preventive against complications that m ight
possibly have arisen from undesired inoculation by foreign,floating spores.

The fasciculate sporophores appeared at the points of inocu
lation at periods varying from sixteen to twenty days after infection
took place, and remained for about another fortnight, all the wh ile
producing spores

,
after which they gradually disappeared ; their

position becoming occupied by a small drop of gum .

If a section is taken through a disease spot at this stage, it w ill
be seen that the hyaline, Slender, septate, and much branched
mycelium has extended to a distance of about 2mm. on all Sides,
from the point of infection

,
and has also passed down to the

cambium . Towards the centre of the diseased spot the tissue is
completely disintegrated, the transformed material ooz ing to the

surface as the drop Of gum already alluded to. Towards the

periphery of the infested portion of tissue, the slender hypha can

be seen in the cells, having perforated the wall, probably by
means of a ferment secreted by the tips Of the hypha . There is
very little discolouration of the tissue

,
just a tinge of brown in

the contents of cells recently attacked .

Returning to the small drop of exuded gum— the increase inSiz e Of which may be taken as an index of the activity of the
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A black mass of gum that had been collected and allowed to
dry and contract for several days, was then hardened in spirit,
and on examination it was found that most of the large cells
described above had germinated, and produced innumerable very
minute hyaline sporules , many of which were reproducing
themselves by a process of budding, Torula or Saccharomyces
fashion.

After this discovery another mass of black gum was collected
and allowed to become perfectly dry and horny. After remain
ing in this dry condition for several weeks, a portion of the

material was exam ined, and the same process of germination and

reproduction of sporules by gemmation was seen to have occurred .

After another interval of some weeks, during which the material
remained perfectly dry, a fragment was placed in a hanging drop
of steriliz ed water, and reproduction of sporules by gemmation
was soon as active as if the process had never been interrupted,
the matrix of gum presumably serving as nutrientmaterial .
Germination of the large brown cells, and continued repro
duction of the sporules by gemmation in a dense matrix of gum
comparatively devoid of air, suggested the idea thatunder certain
conditions the fungus could exist as an anaerobic organism. For

the purpose of testing the validity of this idea, two flasks of

nutritive solution, consisting of thoroughly sterilised colourless
masses of the gum exuded during the early stage of the disease
and dissolved in water, were prepared according to Kitasato’

s

method, which practically consists in excluding the air by
a layer of paraffin poured on the surface of the nutrient
solution .

Seven days after inoculation the contents of the flasks were
turbid, and microscopic examination showed this turbidity to be

due to the presence of myriads of sporules
,
mostly arranged in

chains of two to four cells .

When removed to hanging drops of the same nutrient solution
those anaerobic sporules refused to grow ,

and inoculations of the

host plant w ith them produced no sign of the disease .

Grown in hanging drops or in flasks as aerobic organisms, thelarge brown cells gave origin to a very stout, hyaline myce lium
composed of two to four cells, constricted at the septa. When
full grown, these hyaline cells give origin from every portion of

their surface, but most abundantly near the septa
,
to numerous

small elliptical sporules, wh ich generally form chains consisting
of two or three cells by acropetal growth. The sporules soon fall

away from the parent mycelium, and continue to reproduce
themselves by gemmation, soon rendering the nutrient solution
turbid by their immense numbers.

The product of germination just described corresponds to what
has been described as Dematium pullulans, well known as a

phase in the life-cycle of C ladospor ium.

The Dematium sporules or conidia readily produce the disease
when placed on a wounded surface of the host.
Fragments of the sporophores of Cladosporium, when placed in

water, also give origin to the Dematium form of reproduction.
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PREVENTIVE MEASU RES.

The disease, which spreads rapidly, was checked by spraying
with a solution of potassium sulphide.

Diseased branches Should be removed, as the mycelium is

probably perennial in the tissues, and would consequently give
origin to the disease the fol lowing season .

Quicklime Should be placed on the soil under diseased plants
for the purpose of destroying the sporules produced from the

fallen masses of gum .

SUMMARY .

Gummosis of Prunusyapom'

ca
,
Thunb.,

is caused by a species
Cladosporz

’

um, morphologically indistinguishable from Glades

porium ep iphyllum.

The masses of extruded gum are permeated w ith the hyphae of
the Cladospon

’

um, which bear large, thick-walled, dark brown
cel ls

,
or masses of cells resembling micro-sclerotia at their tips,

situated just w ithin the periphery of the mass of gum, and

imparting to it a black colour.

These large cells and micro-sclerotia, when caused to germ inate
in the absence of air, give origin to myriads of very minute
sporules, which reproduce themselves by gemmation ; under
these conditions hyphae are not formed .

Grown in a nutrient solution in the presence of air, the

form of reproduction once known as Dematium pullulans is

produced.

Inoculation w ith the Dematium sporules produces the disease .

N0 results were obtained from infections with the sporules of the
anaerobic condition .

Bacteria w ere entirely absent from the masses of gum during
every phase of development.

DESCRIPTION or THE FIGURES.

Portion of a branch of Prunus j apmtica , Thunbbearing two masses of gum nat. siz e.

Cladosporium-form of fruit ; x 400.

Section of a portion of the periphery of a black gum
mass, show ing the hyphae of the Cladosporium x 80.

4. Dark coloured tips of hyphae from the periphery
of a gum-mass, bearing large, thick-walled, brown
cells ; x 400.

5 . Large thick-walled, brown cells germinating in a nutrient
solution in the absence of air. and producing yeast
lik

zo
c

é
ells,which reproduce themselves by gemmation

x

6. Stray cells which are emitting a germ-tube, seen in the
material described in 5 .
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Micro-sclerotia germinating under conditions simi lar to
those described under 5 , and producing sim ilar
sporules ; x 400.

Large brown,
th ick-walled cells germ inating in a

nutrient solution w ith free access of air, and producing
the form of fruit known as Dema tium Int/lulans ;
x 400 .

Sporules of the Dematium increasing by gemmation :

x 400.

Fragments of sporophores of Cladosporium producing a

slender form of Dematium pullula ns ; x 400.

A form of Macrospor ium often appearing on old

canker-spots caused by the Cladospor ium. N0

genetic connection between the two could be

established ; x 400.

Spore of the Macrosporz
’

um germinating x 750 .

G. MASSEE.

DCXXXII.— THE ADVANCES MADE IN AGRI
CULTURAL CHEMISTRY DURING THE LAST
TWENTY-FIVE YEARS.

An important address has been recently delivered by Professor
MAERCKER, of Halle, to the German Chem ical Society (Ber . 1897,

p. summarising the advances wh ich have been made in

agricultural chemistry during the last tw enty-five years . Professor

Maercker pointed out that the term Agricultural Chem istry meant

more at the present time than the mere application of chemistry
to agriculture, as shown by the fact that the agricultural chemist,
in h is efforts to assist the farmer, was often more concerned w ith
the biological sciences than w ith chemistry while

,
in addition to

h is purely scientific work, he was required to take account of

economic questions of the day possessing Special interest to agri
culturists . The following account of the most important parts of
the address is given under the follow ing heads — I. Plant-food
II. Soi ls and Manures III. Artificial Selection. It is repro

duced here by the kind perm ission of the Editor of the Imperia l
Institute Journa l.

I . PLANT-FOOD.

In supplying nourishment to plants w e must know what

substances are necessary, and in what form and quantity they
Should be provided . Little progress was made in our know ledge
of the subject ti ll the quite recent introduction of the method of

water-cultures of Sachs, Knoop, and Nobbe and the method of

sand-cultures of Hellriegel perm itted of the conduct of experi

ments in pure media, and thus rendered it poss ible to ascerta in
not only what substances are essential for plant life, but also the
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mineral-hunger of the plant, and represents the mineral Sub
stance which does not perform any special function. This excess
of mineral substance may be supplied in the form of some

indifl
'

erent substance, such as silica. The observation is of

considerable interest to the farmer, for it Shows that it is not

economical to manure crops w ith pure substances.

I I . SOILS AND MANU RES.

Having ascertained in general what substances are necessary as

plant-food, the agricultural chemist has next to apply this generalinformation to the manuring of soils which are more or less
deficient in certain ingredients. It has been found,unfortunately,
that the chemical analysis of a soil is of little use as a guide
unless accompanied by what may be termed a mechanical
analysis,” by which is meant chiefly a determination of the

amount of finely-divided constituents present in the soil. It is
only the finely

-divided earth which presents a sufi ciently large
surface for the exercise of the solvent action of the water and its

dissolved carbonic acid . There is one case, however, in which
chemical analysis alone is of the greatest importance, viz . when
only traces of some necessary element are present in a Soil . Here
there is no question of the need for a manure containing this
substance.

If, on the other hand, large quantities of an elementare present,
it does not follow that there is a sufliciency in the soil even when
the latter is in a satisfactory state of division, for the substance
in question may be present in an insoluble or refractory form.

This is commonly the case w ith n itrogen, which exists in the soil
chiefly in the form of a mixture of indefinite nitrogenous sub
stances known as humus, or mould . These substances sometimes

easily give up their nitrogen to plants, but in other cases are very
refractory. The uncertainty as to their action is indeed so great
that certain peaty soils are known which consist almost entirely
of humus, but contain

,
nevertheless, an insufficiency of available

nitrogen.

Phosphoric acid affords another i llustration. The soluble
phosphoric acid of the manure is absorbed by the soil as dicalcic
phosphate, which is comparatively easily soluble in the soi l-water.
With time, however, it may change in the soil to the insoluble
tricalcium phosphate, or even to iron or aluminium phosphates,
which are still less soluble.

In the case of calcium, chemical analysis has been found to be
of considerable serv ice in determ ining what manuring is required,
since calcium is chiefly valuable in the form of carbonate or

humate, and these are easily estimated in th e soil.
Since then the directmethod of soil-analysis is an insuflicient

guide to manuring, it is fortunate that chem ists have been able to
develop successfully an indirect method . Th is is the cultivation
method, by which plants are allowed to grow in the soil under
examination, after taking care to provide a sufficiency of all

plant-food stufl’s except the one, e.g., phosphoric acid, whose
presence in available form is being tested. The plants are then
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analysed, and the results compared w ith the analyses of the same

plants grown on soils provided w ith all the necessary plant-food
stuffs. AS an important result of the method it has been found
that different plants take up very different quantities of the same

mineral substances. On this is largely based the system of

rotation of crops,where the second crop is so chosen that it chiefly
removes the ingredients of the soil wh ich have been left by the
preceding crop.

With the aid of the cultivation method it has also been possible
to draw up the follow ing table which represents the relative
values of the different nitrogen compounds for plant-food

Nitrogen of Saltpetre
Ammonia
Albumen

This table may be made use of in determining the nitrogen value
of a manure.

The cultivation method may be used for testing the value of

manures of all k inds. Thus it was by a few cultivation experi

ments thatWagner in Darmstadt first Showed the very great value
for agricultural purposes of the Thomas Slag, produced as a

bye
-
product in the manufacture of iron by the basic process ofThomas Gilchrist. The million tons of phosphate meal annually

produced in Germany is now wholly utilised by the agriculturist,
and its preparation for the farmer has become an important
offshoot of the iron industry.

Similarly the demonstration by the cultivation method of the

value of potash salts in manures has given an enormous impetus
to the potash industry .

Speaking general ly, the method gives a s complete control over
the fertility of a soil in so far as this depends on manuring. One

consequence of th is has been that our views as to the value of

agricultural land have completely changed, for whereas formerly
sandy soils were generally considered poor, they are now , by
means of a system of intelligently directed manuring, made to
give yields which are scarcely inferior to those of the best soils.

The beet-sugar industry, which formerly could only be conducted
in the best soils, has now been extended w ith marked success to
Sandy soils.

III . ARTIFICIAL SELECTION.

It might seem that w ith a perfect know ledge of the manuring
of plants, the need for further investigation would cease, for
when we have learned exactly what each plant requires to attain
its highest development, we have reached a certain limit. The

supply of excessive nourishment is a disadvantage, and only
tends to produce sick plants .

There stil l remains, however, a method by which the fertility
of plants may be increased far beyond the limit which nature
appears to have fixed . This is the method of artificial selection
which has been applied in Germany on the most approved
scientific principles . German agriculture would have long since
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broken down under the stress of foreign competition had it not
been for the perfecttechnology of its agriculturists. As an example,
the sugar-beet may be quoted . This plant contained originally but
a small amount of sugar, and could only be used as a source of

sugar when the price of the latter was very h igh . With the fall
in price came the urgent need for increasing the percentage of

sugar in the beet-root. Th is was effected by utilising the fact

that sugar-richness is hereditary, so that by selecting artificially
the roots richest in sugar, getting seed from these, planting the

seed , again selecting the richest roots, and so on
, a race of plants

is at length obtained in which a high percentage of sugar is

normal .’ Accordingly the producers of beet-root seed in Germany
have erected great laboratories in which the percentage of sugar
in the roots is carefully determined . By applying the principle
of artificial selection w ith regard also to the form and siz e of leaf
and the purity of the sap it has been found possible to improve
the roots from year to year

, so that now beetp sugar can eas ily
hold its own against cane-sugar, and is indeed cheaper than flour,
costing as it does in Germany less than a penny a pound .

Similar success has attended the efforts to increase the crops ofdifferent kinds of grain . The improvement in malt-barley has
been specially marked.

It has been found that plants which have been highly cultivated
by artificial selection easily lose their acquired characters when
they are exposed to unfavourable conditions of cultivation ; and

this has led to many exact investigations, conducted for the mo st

part in Germany, during the last ten years
,
on the chem istry of

plants . The most interesting of these trace th e chemical history
of nitrogen as it passes from the atmosphere to the soil, then into
the substance of plants, and finally back into the atmosphere .

The corresponding cycle for carbon has long been known .

Most plants assimilate nitrogen only in the form of compounds.

AS , however, the total quantity of n itrogen compounds in the

atmosphere is comparatively smal l, there must be some other
source of nitrogen for plants . Now the class ical researches of

Hellriegel have Shown that there is one class of plants, the

Leguminous , or nitrogen collectors, which are able to assimi late
elementary n itrogen and so to leave a soil in which they have been
grown richer in nitrogen compounds. It has been found that the
power of acting as nitrogen collectors is always associated w ith the
presence of micro-organisms on the roots, and that the ass imi
lation of the nitrogen is in some way not understood due to the

micro-organisms. The recognition of the power of leguminous
plants to act as nitrogen collectors is manifestly of great practicalimportance, for it Shows clearly that the best rotation of crops

is one in which a legum inous crop is followed by one of

nitrogen consumers, i.e., plants which cannot assimilate nitrogen
directly .

Leguminous plants , whether first used as fodder for animals or
simply left to decay in the soil, have their albumen changed
in the first instance to am ides, which under the influence of

See How B ulletin, 1897, pp. 317, 3 18.
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varieties of our canes. Such data, if intelligently kept and

recorded, would, in the course of a very few years, result in con

siderable pecuniary gain to both miller and grower. The

propagation of varieties from seed can only be done scientifically
under State supervision, and it is to be hoped the day is not far

distant when this will be recogniz ed in this Colony, and a we ll
equipped experiment station take this matter in hand. Till then
our cane-growers must help themse lves, as above suggested, never
forgetting that what little one discovers, added to that which
another does, and so on, if carefully recorded and published for
each and every one’s benefit

,
w ill be the means of securing data

that Should prove of incalculable benefit to the sugar industry
generally, and of material help to any experiment station which
may be started later on. It goes w ithout saying that the manu
facturer has also a duty to perform, and can aid individual
effort on the part of cane-growers materially by encouraging the

growth of varieties rich in sugar, by paying a higher price for
such cane, by ana lysing varieties for growers free of charge, andby encouraging them in every possible manner.

Mr. Bovell and Professor d
’

Albuquerque give the follow ing
account in their Report of experiments made on the experi

mental fields, at Dodds Reformatory (1897, pp. 26—29)
The experiment was made at the suggestion of Mr. Th iselton

Dyer, Director of the Royal Gardens, Kew, and is a repetition on

a small scale of experiments made in the years 1890, 1892, by
Messrs. Thompson and Edson , at Calumet plantation, Louis iana.

The object was to ascerta in the possibility of increasing the

average richness and purity of the juice of a given variety of

sugar-cane, by chemical analysis of the juice from each of the

seed canes,
’

i .e.
, canes from which the plants are to be taken,

and by the selection of those plants from the seed canes which
were found by the analysis to yield the richest and purest juice .

Accordingly, the lower half of each of a number of canes was
crushed and the juice of each analysed, and the upper remainingjoints of each cane, the juice of which contained more than the

average amount of available sugar, were planted in a plot by
themselves, and all below the average by themselves ; a plot was
planted at the same time in the ordinary way, that is, w ith
cuttings taken indiscrim inately from the ordinarily wel l grown
canes.

Burke canes were used for this experiment. Thirty holes of

each of these plots were reaped , and the results are recorded in
the tables below .

The plot of canes planted from high seed cane yielded a

juice of higher sucrose content and lower glucose content than the
plot planted from ‘low seed cane .
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TABLE II .
Results of the Crushing of the Cane.

Lbs. per Impl.
galls. of

Burke
,
H igh Plot 89 0 103

Ordinary Plot 4
,
l87 61; °119

Low Plot 5 5 ° l l4

TABLE III .
Compos ition of the Juice of the Canes .

Burke. High Plot

Ordinary Plot

Low Plot 82-42

DCXXXIV.

— MISCELLANEOUS NOTES.

MR. HENRY M ILLEN,
Since 1890 Curator Of the Botanic Station

at Lagos , where he had done excellent service, has been appointed ,
on the recommendation Of Kew , by the Secretary Of State for the

Colonies, Curator Of the Botanical Station recently established in
Tobago .

MR. WILLIAM HENRY JOHNSON,
who went out to the Gold

Coast in January , 1898, as Acting Curator of the Botanic Station
at Aburi, has been confirmed in the appointment on the

resignation Of Mr. C . H. Humphries.
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and fauna Of Round Island, near Mauritius. Although he himselfpublished very little he contributed largely in the way of note s

and specimens to several Of our Colonial Floras, and it was due
to h is support that the approval and aid Of the legislatures Of

Cape Colony and Natal were secured for the continuation Of the

1770

1

7

8

6

2
Capens is. He was elected a Fellow of the Royal Society

in 4.

Botanical Magaz ine for November.
_ Astraga lus pontious is one

Of the numerous representatives of the genus in Asia M inor,
whence seeds were sent to Kew by Edward Whittall, Esq ., of

Smyrna. Its vigorous habit, and globose or ovoid, almost sessile
heads Of yellow flowers in the axils of the long leaves are

characters which it has in common w ith A. na rbonensis, to whi ch,
in other respects also, it is closely allied . Km

'

phofia longt
'

collis

is a new species from Natal, and is one Of the recent introductions
Of Mr. Max Leichtlin, of Baden . The draw ing was made from a

plant which flowered in Mr. Gumbleton
’

s garden at Queenstown ,

County Cork . Aloe lep tOphg/lla was first discovered nearly forty
years ago in the province Of Worcester, Cape Colony, by Mr.

Thomas Cooper, from whom the Kew plant was purchased . It

is a decidedly ornamental species , having leaves freely spotted
with white and capitate racemes Of bright orange-yellow flow ers,
tipped w ith green . In Podotheea chrysantha is represented a

singular genus Of Composites, which consists of six species, all
confined toWestern Austral ia. P . chrysantha is an erect, slender
annual, each branch being terminated by a lax head of bright
yellow florets . The Kew plants were raised from seeds com

municated by Miss Bunbury, Of Picton, Western Australia.

Ca lliandra fulgens is a distinct and handsome new species from
Mexico. Though all ied to C . heematocepha la it is easi ly dis
tinguished by the pubescence on the leaves and the much sma ller
number Of leaflets . The plant drawn was received from the

gardens Of the Royal Botanic Society, Regent’s Park, in 1888.

Handbook of the Flora of Ceylon—The first volume of this
addition to the series Of Colonial F loras was announced in the

Kew Bulletin for 1894, p. 34, and the death Of the lamented author
in that for 1896, p. 219. It was further announced (1897, p. 208)
that Sir Joseph Hooker had undertaken to continue the work .

Dr. Trimen published three volumes, containing the orders
Ranunculaceae to Balanophoraceae the arrangement followed
being that Of Bentham and Hooker

’

s Genera P lantarum. He
also left the manuscript Of the Euphorbiacem nearly ready for
press. In a comparatively Short period, considering his advanced
age, Sir Joseph Hooker has completed the fourth volume . This
comprises the orders Euphorbiaceae to Naiadaceae. With it are

issued twenty
-five additional quarto coloured plates, making one

hundred in all, and completing this part Of the work . It is

interesting to note that no Coniferzn inhabit the island ; that
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160 Species Of orchids, belonging to sixty-one genera, are described
and that only Six genera Of palms are represented by native
species. It is also satisfactory to add that Sir Joseph Hooker is
well advanced w ith the concluding volume, being at the present
time engaged on the grasses.

Alluding in the preface to the material util ised in preparing
this volume, Sir Joseph states that the Ceylon collections in the

Kew Herbarium are much richer than those in the Herbarium Of

the Royal Botanic Gardens, Peradeniya.

New Orchid Houses —During the past year the Orchid Houses
(NOS. X III . and X IV .) .have been entirely reconstructed. The Old
houses, which were erected in 1869, had proved quite unsuited to
the cultivation of orchids according to modern practice ; they
were too lofty, and the plants in consequence too far removed
from the glass. They were, in fact, almost useless except for the
temporary exhibition Of plants in flower, which had been grown

in the orchid pits.

The woodwork Of the houses had so far decayed that their
reconstruction had become necessary. It was decided to carry
this out on an entirely different plan . The mixed construction
of wood and iron (or rather rolled steel) now generally employed
at Kew was adopted . The tall central stage was abolished, and
two parallel ranges, each 82 feet long and 12 feetw ide,were erected
on the site whi ch had formerly been covered by a single span .

Each range is divided by a transverse partition into a warm

(X III .) and cooler portion The southern (left-hand) range
has an ordinary stage on the left side, and a low bed on the right
for large plants. In the warm portion (X III .) w il l be found
the species Of Dendrobium,

B ria , Cattleya , Bulbophy llum and

Stanhopea ,
&c in the cooler (X IV .) those of Cymbi

'

dium,

Sobra lt
’

a
, Maxi llart

’

a, Epidemlrum, Caslogyne, Lcelia , &c. The

northern (right hand) range has ordinary stages on both Sides,
that on the left being over a tank . The warm portion (X III . A)
is devoted to such genera as Vanda ,

Aer ides, Pha lwnopsis,
Angrcecum, Cym

’

pedium and Antectochi lus the cool (X IV . A)
to Odontoglossum,

Masdeva llz
’

a , Oncidium,
Lycaste, 85 0 .

These ranges, which are open to the public, now contain a large
proportion of plants which are permanently cultivated in them .

They still serve
,
as before

,
for the exhibition when in flower

Of those which require special cultural treatment in the orchid
pits (XVI. C D). These pits are connected w ith the exhibition
houses by a glaz ed corridor, which also communicates w ith a new
potting shed .

New Work Sheds—NO competent work can be accomplished
w ithout proper appliances. In these Kew has long been deficient.
But potting and other cultural operations cannot ordinarily be

1242
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carried out in the houses in which the plants are exhibited . They
require work shade in which not merely will valuable plants
suffer no injury

,
but the gardeners can work w ith convenience

and comfort. It is impossible to get good w ork done w ith the
best Of workmen if there is a want Of due regard to the health
and reasonable requirements Of those who have to use them . It is

not, however, always easy to get funds for appliances which,however necessary, make no external Show .

During the past year Her Majesty’s Office Of Works decided
to remedy this state Of things, or at any rate to make a vigorous
commencement. The following important items have been
disposed of
I . Fernery Shed — This serves houses Nos. I I . and I I I. and the

adjoining pits. The reconstructed Shed is 58 ft. long by 14 ft.
8 in . w ide. The roof has been boarded: a concrete floor laid
down, and it has been properly warmed and thoroughly lighted.

It is continuous w ith the Filmy fern house, into which it opens.

I I . Propaga ting Shed and Packing Room — Thi s has been recon

structed (50 ft. by 11 ft. 6 in.) on the same principles . Large

consignments Of plants from Indian and Colonial Botanic Gardens
or from foreign correspondents can be handled on arrival w ithout
risking injury, and wardian cases for abroad can be kept at

a proper temperature while awaiting despatch .

III. Decorative Depa rtment Shed — This has also been recon

structed and enlarged (77 ft. by 11 ft. 6 in.) The work for which
it was used had hitherto been conducted under great difficulty.

IV. SouthNursery Pit. —This furnishes the supply Ofnew plants
for the Great Temperate House. It has been converted into an

adm irable span
-roofed house 70 ft. long by 18 ft. w ide .

Models of Fruits and Flowers from Amboina.

—Through the

k indness Of Dr. Treub, the Director of the Botanic Garden,

Buitenz org, Java, we have recently been enabled to add

many interesting specimens to the Museum Collections . Some

examples Of artificial fruits and miniature trees from Amboina,
where they are said to be regular articles of commerce, are Of

special value. The fruits are formed Of the pith Of Scaevola
Kasnigii, Vahl, a shrub w ith succulent stems, distributed over

Tropical E. Asia, Australia, and Polynesia ; and the foliage is
represented by feathers . The manufacture of these articles is
not a modern introduction, as a reference to the Herbarium
AmboinenSe, vol . iv., p. 117, will show . Rumphius there gives
an interesting account of the uses Of this plant. In Hacker ’

s

Journa l of Botany and Kew Garden M iscellany (vol . iv., 185 2,p. the employment Of this plant for the manufacture Of

artificial flowers is also referred to as being fully described by
Rumphius before 1690.
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club makers from Scotland to make their clubs . U ntil recently,
they imported their complete clubs from Scotch makers .

The golf sticks would be second growth Hickory of the same

description as the samples we sent you.

We are mak ing a few golf heads Of Hickory
,
but this wood is

not generally liked ; it is very hard, and does not give SO good a

grip of the ball as Beech .

I am, 85 0 .

(Signed) D. T. RU DDOOx,
Manager.
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Achyrospermum cryptanthum,

Baker, 162.

Acrocephalus
Baker

,
160.

venosus, B aker, 160.

Acrostichum (Elaphoglossum)
yunnanense, Baker, 233 .

Adiantum myriosorum, B aker,

Oligocephalus,

.Eolanthus ny ikensis, B aker ,
160.

salicifolius, B aker , 161.

Agave Schottii, 22.

Agelaea brevipaniculata, Cum
mins , 73 .

A

fig
tum polyphyllum, B aker ,

Agricultural Chemistry, ad

vances made during .last
twenty-five years, 326.

Agriculture, Imperial Depart
meut Of,West Indies, 234.

Aitchison, Brigade Surgeon,J. T.
,
death of, 3 10.

fungi from India, 114.

Aj i-aj i , 174.

Alafia major, Stapf, 307.

Aleurina tasmanica, Massee,131.

Allium Schuberti, 96
Aloe leptophylla, 336.

Alpin ia strobilifera, Baker , 225 .

Alsophila Henryi, Baker, 229.

Alstonia plumosa, 165 .

Aluvilla, 100.

Amelanchier canadensis, var.

Oblongifolia, 312.

American golf sticks, 339.

Amomum angustifolium, 288.

hemisphmricum,
136.

Amsterdam, University Botanic
Garden, 91.

Anacard ium Occidentale, 27.
Andropogon Nardus, 206.

Anemone vernalis, 61.

Annals of the Royal Botanic
Garden, Calcutta. 205 .

Antrophyum obovatum ,
Baker ,

stenophyllum, Baker, 233 .

Antwerp, Botanic Garden .90.

Commercial Museum, 90.
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i
ocynum venetum ,

fibre from,

81.

Appointments, 22, 5 4, 5 7, 96,
136, 175 , 200, 234, 237. 277,

Armeria caespitosa, 137.

Arrowroot, Bermuda, 5 0 .

Artem isia pallens, 203 .

Arundinaria nitida, 316.

Asclepias Nuttii, N. E . B rown,

308.

Ashanti, agriculture in, 69.

econom ic products of, 69.

expedition, botany Of, 65 .

Aspidiotus pern iciosas, 167.

ASpilia monocephala, Baker,
15 2.

z ombensis, Baker, 15
"

Astragalus ponticus,
Athrixia diffuse, Baker, 15 2 .

Bamboo brooms, 21D3 .

Barber, 0 . A., 277.

Bark Bosch, 18.

Barkly, Sir Henry, 335 .

Be
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ium , botanical museums in ,
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Beniseed at the Gambia, 40.

Bentham Trustees, books pre
sented by, 101.

Berkheya echinopsoidcs, B ake r .

15 5 .

parvifolia, Baker, 15 5 .

polyacantha, Baker, 15 6 .



342

Bermuda arrowroot, 50 .

fungi from , 133 .

Public Garden, 96.

Bifien, R. H., coagulation of

rubber-mi lk, 177.

14

note s on (
'
eara rubber,

Birch tree Of Jamaica, 239.

Bishop, G. A., 96.

Blister blight (w ith 109.

Bmhmeria nivea, 209.

Bolivia, Para rubber in, 25 2.

Books presented by Bentham

Trustees
,
101.

Secretaria de Fomento ,

Mexico, 102.

Borers, sugar cane, 102.

Borneo, fungi from,
119.

Manila hemp in, 15 .

Botanic Garden,Amsterdam. 91 .

Antwerp, 90.

Ghent, 87.

Leyden, 90.

Royal , Brussels. 88.

Station, Gambia,
Sierra Leone, 58.

Zomba, 83 .

Botanical Departments, Staffs
of, Appendix III.

discoveries in China, Bret
schneider’s history of, 313 .

Magaz ine, 22, 23, 60, 96, 136,
Survey Of India, Records Of,
287.

Botany Of Ashanti Expedition .

65

Bretschneider, Dr. history of

ho

g
anical discoveries inChina.

31
“

British Central Africa, coffee

cultivation in, 85 .

Guiana. Para rubber in, 276.

New Guinea, fungi from, 120.

North Borneo, Manila hemp
in, 15 .

Bronz e relievi, 201.

Brown, Robert, portrait of, 25 .

Brunfelsia calycina, 142.

Br

g’l
ssels. Commercial Museum,

International Exhibition , 88.

Royal Botanic Gardens, 88.

pumila, N . E . B rown , 309.

Ceylon. Ceara rubber in, 5 .

Buddleia variabilis, 238.

Bulbophyllum spectabile,Rolfe,
193 .

Burma, Ceara rubber in, 9.

Burmese orchids, coloured drawings Of, 313
Bursera gummifera, 239.

Bus
fi

sorah , date production in ,

4

Calcutta,Royal Botanic Garden.

annals Of, 205 .

Calliandra fulgens, 336.

Callianthemum rutaefolium ,

var. anemonoides, 200.

Callistephus hortensis, 28 0.
Calochortus clavatus, 200.

Camoensia maxima, 23 .

Camptosema pinnatum, 96.

ramosissima, Baker,
15

Cantor lectures on India-rubber
plants, 312.

Cape Flora, 23 , 200.

Sumach, 18.

Caper industry in France , 3 1.

Capparis spinosa, 31.

Capsicum annuum, 171.

m inimum, 171.

Carob tree, 184.

Carpodinus congolensis, Stapf,
303 .

gracilis, Stapf, 303 .

leptantha, Stapf, 303 .

ligustrifolia, Stapf, 304.

turbinata, Stapf,
Cashew spirit, 27.

Cati

l

nula leucoxantha, M as see ,

1 6 .

(
'
eara rubber, 1.

at the Gambia, 41.

Celastrus articulatus, 176.

Ceratonia Siliqua, 184.

Ceropegia pIIlata,
B rown, 30

paricyma, N . E . B rown
, 309.

Perrottetii, N . E . B rown,
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Egerton
‘Warburton,Miss, fungi

from Western Australia, 123 .

Egypt, malingering in, 143 .

Emilia basifolia, B aker , 15 4.

Epiclinium Cumminsii,Massee,

133 .

Epidendrum Osmophytum)
organense, Rolfe, 194.

Eria Hymeneriaflatibracteata,
Rolfe, 194, 200.

Erial

g
thus formosanus, Stapf,

Erinella corticola, JIassee, 115

Eriospermum tulbaghioides,
B aker, 164.

Erythronium Hartwegi, 96.

Esparto, 318.

Eulophiella peetersiana, 279.

Eutypa erumpens, Alassee, 134 .

Exobasidium vexans, Massee

(w ith 109.

Faroa axillaris, Baker , 15 8.

Feijoa sellow iana, 312.

Fibre , China grass, 209.

jute at the Gambia, 38.

Kendir, 181.

Manila hemp in British
North Borneo, 15 .

Fibre-extracting machines and

processes
— China grass

Faure machine, 210, 219.

Subra machine, 211, 216.

McDonald -Boyle Decorti
cator, 221.

Boyle Process, 222 .

Gomess
’

Process, 223.

Ficus obliqua, 166 .

Fij i India-rubber, 164.

Fimbristylis Woodrow i, C . B .

Cla rke, 227.

Fitzgerald, W., fungi from
British New Guinea, 120.

Flora Capensis, 23, 200.

of Ceylon,
Handbook of

, 336.

China, 238.

344

Flora of Lord Howe Island , 25 .

Mongolia, 26.

Philippine Islands, 25 .

Simla, 97
Tibet, 26.

Tropical Africa, 24, 97,
280.

Florida velvet bean, 207.

France, caper industry in, 31.

Fruits cultivated atthe Gambia,

41.

Fungi Exotici, 113 .

Flmgus from indigo refuse, 101.

Fusarium pannosum ,
M assee,

117.

Gambia Botanic Sta tion, 35 .

economic plants cultivated
at, 38.

fruits in cultivation at
,
41.

Para rubber in, 274.

rainfall for 1897, 43.

rubber plants at, 40.

Gamble, J . S.
,
fungi from India,

114.

Gambleola, Mas see, gen . nov.,

cornuta ,
M assee, 115 .

Gammie, J . A.,
retirement of,

21 .

Garcinia Mangostana, 26.

Gardeners’ reading-room, 201 .

Genabea tasmanica, Mass . el

Hedw., 125 .

Gentil, L.,
visit to Sierra Leone

Botanic Station, 58

GeOpyxis elata, Massee, 123 .

Geranium Whytei, B aker, 302 .

Gerbera Lasiopus, B aker, 15 6.

Ghent U niversity Botanic Gar
den, 87.

Gibbera fulvella, Massee, 130.

Gold Coast, Para rubber at, 274.

Golf sticks, American, 339.

Gommier, 239.

Grenada, Para rubber in, 275 .

Gresson, R. E ., 277.

Grey blight (with 106.

Griessen, A. E. P., 335 .



Griflith , G. W . C ., tubers of

Jicamilla, 29.

Guiz otia nyikensis, B aker, 153 .

Gummosis of Prunus japonica
(w ith plate), 321.

Gutta percha, 139.

Gymnogramme (Selliguea) pen
taphylla, B aker, 233 .

Gymnomyces, l l ass . cl Rudw.,

gen . nov ., 125 .

pallidus, .U ass . el Rodw .,

125 .

seminudus, .IIass . cl Rodw.,

125 .

Haarlem , Colonial Museum, 91.

Habenaria rhodocheila, 23 .

Hacquetia Epipactis, 96.

Haemanthus (Melicho)
soni i, B aker , 310.

Hart, J. H., fungi from Trini
dad, 134 .

Museum specimens, 203 .

Helichrysum luteo-rubellum ,

Baker, 149.

monocephalum, Baker , 149.

nanum ,
B aker , 150.

nyasicum ,
B aker , 150.

patulifolium , B aker , 150 .

rhodolepis, Baker, 150.

sulphureo fuscum,
B aker,

Nel

syncephalum , B aker , 15 1.

xanthosphaarum ,
Baker , 15 1.

Hemsley, O. T.
, 175 .

Henry, Dr. A., a budget from
Yunnan

, 289.

Chinese dried plants, 239.

Herbarium (see Kew) .
Hesperaloe Davyi, B aker , 226.

Hetwria samoensis, Rolfe, 199.

Hevea bras iliensis, 241.

Hillier,J. M report on botanical
museums in Belgium and

Holland, 86.

Hippeastrum Ar ech ava l e tae,
Baker, 226.

Hobson, H. E., Tibetan dried
plants , 26.

Hol
gg

rhena congolensis, Stay "

,

3

Holland, botanical museums in,

86
Holland, J. H., 22.

Holley, H.
,
136.

Hooker
’
s Icones Plantarum

,

Howard, E., Ceara rubber, 13 .

Huernia somalica,N . E . B rown,

Hybrid coffee, 30, 207.

Hymenogaster albellus, Mass.

etB adw., 126.

Rodwayi, Massee, 126.

violaceus
,
Mass . et Rudw.,

127

Hypholoma glutinosum,Massee,

132
Hysterangium affine, i

l
l/lass . et

B adw., 127.

fusisporum, Mass. at Rodw.

127.

viscidum, Mass. et Rodw.,

127.

Incense trees of theWest Indies,
India, fungi from, 114.

Para rubber in
, 264.

Records of the Botanical
Survey of, 287.

rubber plantation, oldest in
the world, 317.

plants , Cantor lectures on,
(see a lso Rubber).Indigo, artificial, 33 .

at the Gambia
,
40.

lndigofera tinctoria, 40.

Insect powders, 297.

Ipecacuanha in the Straits
Settlements, 207.

Iris Grant-Dumi, 200.

Isonema infundibuliflorum,

Stapf, 306.



Jama ica, carob tree in, 184.

Ceara rubber in, 12 .

Para rubber in, 275 .

Japanese Chillies, 172.

Jasm inum nitidum, Ska n, 225 .

JatrOpha macrorhiz a, 29.
Jaumea Johnstoni, Baker, 153 .

Jenman, G. S.,
fungi from

British Guiana, 135 .

Jenmania, Rolfe, gen. nov., 198.

elata, Rolfe, 198.

Jicamilla, 29.

Jod
g
ell Laboratory ,

work from,

6

Johnson,W . H., 54.

Jute from the Gambia, 38.

Kalanchoe fiammea, 137.

Kendir fibre, 181.

Kew , bronz e relievi, 201.

Colonial work of, 238.

Descanso House, 201, 311.

early opening, 176.

foreign estimation of, 277.

gardeners’reading room, 201.

Herbarium, additions to, 25 ,
26, 100, 175 , 239.l ibrary, additions to, 97, 101,
102, 206, 313 .

Museums, additions to, 25 ,
138, 144, 313 .

new oflices, 201.

orchid houses, 337.

work sheds, 337.

north wing of Temperate
House, 64.

number of visitors in 1897,
22.

Pelicans at, 25 , 203 .

go
ueen’

s Cottage Grounds,
2
visit of Library Association,

200.

work from Jodrell Labo
ratory, 62.

Kickxia latifolia, Stapf, 307.

King, Sir George, retirement of,
54

Kirk,Prof. T., death of, 5 7.

Kniphofia brevifiora, 23 .

lougicollis, 336.

Kola in the Lagos hinterland,
139.

Kous-kous, 40.

Lachnocladium himalayense ,
Massee, 114.

Lagos hinterland, Kola in,
139.

Para rubber in, 275 .

Last of its race,
”
99.

Lathyrus splendens, 23 .

Ledum glandulosum, 238.

Lemon grass oil, 206.

Lentinus crenulatus, Massee,

121.

Lepiota altissima, Massee, 114.

Leptonia Rodwayi, Massee, 124.

Leu
g
as masukuensis, B aker,

1 2.

megasphmra, B aker , 163.

myriantha, B aker, 163 .

Leuc oph an e s horridulum
,

Brotherus, 82.

Leyden, Botanic Garden, 90.

Rijke’ Herbarium, 90.

Lib

§
rian coffee at the Gambia,

Li

bg
rtella aurantiaca, Massee,

1.

Library Association, visit to

Kew, 200.

(see Kew).
Lightfootia capitata,B aker , 158.

Littledale, Mrs., Mongoliandried plants, 26.

Lloyd
,
H. B., 136.

L o b e l i a H em i p o g o n )
Buchanani, aker, 15 6.

(H em i p o g o n) intertexta,
Baker , 15 7, 280.

(H em i p o g o n) nyikensis,
B aker

,
15 7.

(Rhynchopetalum) squarrosa,
B aker,

Loher, A.,
Philippine Islands

dried plants, 25 .
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Pa

i
'

gg
iella maculata ,

Massee,

Patellaria Maura, Mas see, 131 .

Pelicans, 25 , 203.

Pelicanus crispus,
mitratus, 203 .

onocrotalus, 203.

Pellacalyx symphvod iscus.
Stapf , 224.

Pennisetum typhoideum, 40 .

Peppers, South American,
174 .

Perkin ,
A. G., Cape Sumach, 18.

Persian insect powder, 297.

Pestaloz z ia Guepini (w ith
06

Philadelphus mexicanus, 176.

Philippine Islands, flora of, 25 .

Phylica tropica, Baker, 302 .

Pistacia Lentiscus, 190.

Platyclinis rufa, Rolf
e

, 192 .

Playfair, G. M . H., fungi from
China

,
113 .

Pleiocarpa tubicina, Slap ] ; 304.

Pleurothallis (§Aggregatae) rufa,
Rolfe, 192.

Podotheca chrysantha, 336.

Polypodium (Goniophlebium)
aspersum,

B aker,

(Pleuridium)
Baker, 231 .

(Phymatodes) palmatopeda

tum,
Baker , 232.

(Goniopteris)
Bake r, 231.

(Phymatodes) subintegrum,

Baker , 231.

(Phymatodes) triglossum ,

B aker, 232

(Phymatodes)
B aker, 232,

Polystictus obliquus,

oligo lepis,

stenolepis,

trisectum ,

Massee,

Frain, Surgeon-Major D., 5 6.

Preservation of flowers in

natural colours, 88.

Protium guianense, 240.

Prunus japonica, Gummosis of,

Pryer,W. B., Manila hemp in

Borneo, 15 .

Psiadia rotundifolia, 99.

Psorospermum membranaceum,

H . W
'

rv
’

gkt, 301 .

348

Pterodon pubescens, 103 .

Pulicariatanganyikensis,Baker ,
15 2 .

Pycn o s tach ys l eptoph y l la ,

B aker, 1 l

remotifolia, Baker, 161.

sphaerocephala, B aker, 162 .

Quaternaria aspera, llfassee, 130 .

Queen ’

s Cottage Grounds, 200.

Quillaja Saponaria, 22.

Quinine, production and distri

bution in India, 5 5 .

rubiginosum,

St. Ignatius beans, spurious, 103 .

St. V incent,Para rubber in, 275 .

San Jose scale, 167.

Sararanga sinuosa, 100 .

Rheum Ribes, 97
Rhododendron
312.

yunnanense, 280.

Rhopalandria, 1S
'

tapf, gen . nov.,

71

Cumminsu, Stapf, 71.

Rhus juglandifolia, 100.

Ribes villosum, 238.

Richardia elliottiana, 60.

Ridley, H. N., fungi from
Straits Settlements, 117.

Rijke’ Herbarium, Leyden, 90.

Rodway, L.,
fungi from Tas

mania, 124.

Rosa gigantea, 138.

Rosellinia picacea, Massee, 118.

Rubber, Ceara, 1.

Fij i
, 164.

milk
, coagulation of, 177

Para, 241.

plants at the Gambia, 40 .

Russula coccinea, Massee, 124 .
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Sarcanthus hongkongensis ,
R0 lf0, 193 .

Scutellaria Livingstonei,B aker ,
SecamoneWhy tei,N .E .B rown

,

Secretaria de Fomento
,
Mexico ,

books presented by, 102.

Seeds of herbaceous plants and
of trees and shrubs available
for distribution

,
Appendix I .

Selago thyreoidea, B aker, 159.

Senecio exsertiflorus, B aker
,

154.

nyikensis, Baker, 154, 303 .

pergamentaceus, B aker , 15 4.

rectiramus, B aker , 15 5 .

subpetitianus, B aker, 303 .

tabulicolus, B aker , 15 5 .

Sesamia nonagrioides, 103 .

Sesamum indicum
, 40.

Seychelles, Ceara rubber in,
10.

vanilla in, 93 .

Sh inia in Cyprus, 190 .

Sierra Leone Botanic Station,

Para rubber in
, 274.

Sievkingia reichenbachiana,
Rolfe, 23, 195 .

Simla, Flora of
,
97.

Sisal in Turks Islands, 287.

Sobral ia luteola, Rolf e

,
199.

Solomon Islands dried plants ,
100.

Spitz bergen, fungi from, 113 .

Spodiopogon Beccaru, Stapf,
228.

Staffs of Botanical Departments,list of, Appendix I II .
Stagonospora chalybea, .Massee,
132.

Standen,W. M.,
5 7.

Stanhopea impressa, Rolfe, 196.

Stephanandra Tanakte , 137.

Stilbum nanum , .Massee (w ith
111 .

Stipa tenacissima, 318.

Straits Settlements ,Ceararubber
in, 9.

fungi from ,
117.

Ipecacuanha in, 207.

Lemongrass oil in, 206.

Para rubber in, 271 .

Tabernaemontana S m i t h i i ,

Strobilanthes dyerianue,
Sugar -cane borers, 102 .

improvement of, by
chemical selection ,

Sumach, Cape, 18.

Swei

g
ia pleurogynoides, B aker ,

5

porphyrantha, B aker , 15 9.

SymphyandraWanneri, 137.

Thonneri, Stapf, 306.

Thurstoni, 164.

Ta

g
arnanthe albiflora, S tapf,

1 5 .

tenuiflora, Stapf, 305 .

Tannock, D.
,
237.

Tasmania, fungi from, 124.

Tchihatchew ia isatidea, 238.

Tea blights (w ith plate), 105 .

Paraguay, 142.

Tecoma nyikensis, Baker, 15 9.

Temperate House, north w ing,
Thread blight (w ith 111.

Tibet, Flora of, 26.

Tinnea physaloides, Baker, 163 .

Toonu, or Tunu, 141 .

Totem pole from British Colum
bia

, 138.

Trevor-Bettye, A.
,
fungi from

Spitz bergen, 113 .

Trichocentrum alatum, Rolfe,
197.

Triglyph ium niveum, Massee
,

113 .

Trimeria tropica, Burkill, 145 .

Trinidad , Coffea stenophylla in,

27.

fungi from ,
134.

mangosteens from, 26.

Para rubber in
, 275 .

Tropical Africa, flora of
, 24, 97,

280.

Turks Islands, palmetto straw

from , 288.

Sisal in, 287.

Turpentine tree, 239.
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1
6

1
1

6
) Oldenlandite, Massee

,

Vanilla 1n Seychelles, 93.

pods, new method of drying
(with fig.

Velvet bean, Florida, 207.

Vem onia (Decaneurum) ambly
olepis, B aker 146.

asterifolia, B aker 146.

(Lepidella) Buchanani,

:Baker, 146.

(Lepidella) chloropappa,
Baker, 146.

(Decaneurum) exsertiflora,
Baker , 147.

(Cyanopis)
Ba r

,

-

1
(
4

S

7

tengelia) leptolepis,Baker,

karongensis,

es)malosana,B aker,

(Decaneurum) myriotricha,
B aker

,
148.

polysphaara, B aker , 148.

Verpa indigocola, 101.

Vi

gggt
a salicoides, 0 .H. e ght,

Visitors during 1897, 22.

V i

g
i

gz
wissus) z ombensis,Baker,

350

Xylaria Ridleyi, Massee, 118.

Y.

Yunnan, a budget from , 289.

Zanz ibar, Ceara rubber in, 10.

Chillies, 171.

Para rubber in, 274.

Zephyranthes (Zephyrites) long
ipes, B aker , 25 .

stenopetala, Baker, 226.

Zomba Botanic Station
, 83 .

Zululand, famine plants in, 5 1 .

Weir, J death of, 175 .

WestAfrica, Ceara rubber in, 12
Para rubber in,

274.

Indies, Imperial Department
of Agriculture, 234.

Incense trees of, 239.

Para rubber in, 275 .

report on econom ic re

sources of, 61.

W
i
st

é
ern Australia, fungi from ,

2

Whyte, A., 175 .

Willey
,
F. E death of, 5 7.

Woodrow , G. M .,
fungi from

India, 114.

Work sheds, new ,
at Kew , 337.
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B U L L E T I N

MISCELLANEOUS INFORMATION.

APPENDIX I. - 1898.

LIST OF SEEDS OF HARDY HERBACEOUS PLANTS
AND OF TREES AND SHRUBS.

The follow ing is a list of seeds of Hardy Herbaceous Annual
and Perennial Plants and of Hardy Trees and Shrubs which, for
the most part, have ripened at Kew during the year 1897. These
seeds are not sold to the general public, but are available for

exchange w ith Colon ial, Indian, and Foreign Botanic Gardens
,
as

w ell as w ith regular correspondents of Kew . No application,

except from remote colonial possessions, can be entertained after

the end of March .

HERBACEOU S PLANTS.

Acaena cylindrostachya, Ruiz
<1: Pav.

macrostemon, Hook. f .

m icrophylla, Hook. f .

myriophylla, Lindl.

Novae Z ealandiae, K irk.

ovalifolia, Ruiz d: Pav.

pinnatifida, Ruiz ct Pav.

Sanguisorbae, Va ll i.
sericea, Jacq .

Acanthus longifolius, Pair .

spinosus, L.

Achillea Ageratum ,
L . Aconit-um ferox

, Wa ll.

compacta, l/Vz
'

lld .
I heterophyllum ,

Wa ll.

decolora ns, Sobrad. Lycoctonum, L.

filipendulina, Lam. Napel lus, L.

11888— 1625 Wt 61 D s: s

Achillea
, cont.

leptophylla, B ieb.

ligustica, A ll.
M illefolium , L.

nobilis, L.

Ptarmica, L.

ptarmicoides, Maxim.

rupestris, Ha ter .

Santolina, L.

setacea, Wa ldst. cf: K it.
taygetea, B oise. (kHeldr .

umbellata, S ib. 11° Sm.



Aconitum
, cont. Ajuga Chamaepitys, Schreb.

Napellus var. album .

orientale, i ll ill.

palmatum
, D. Don .

uncinatum , L.

Alchemilla alpina, L .

conjuncta, B ab.

splendens, Christ.vulgaris, L.

Acroglochin chenopodioides,
W“ hybrida .

Actinolepis coronaria, A . Gray .

Actinomeris squarrosa, Nult.
Adenophora Lamarckii , F isch.

liliifolia, B ess.

Adlumia cirrhosa, Rafin.

Adonis aestivalis, L.

var. squarrosa
, S lev.

autumnalis, L.

pyrenaica, DC.

Aegopogon geminiflorus,Hamb.

Bonp l.

Aeth ionema cappadocicum ,

Sp reng.

coridifolium,
DC .

saxatile, R. B r .

Aethusa Cynapium,
L.

Agrimonia Eupatoria, L.

leucantha, Kunz e.

odorata, M ill.

Agropyron acutum , Room. 11'

Selm ll.
Aucheri

,
B oise.

caninum
,
Beauv.

dasyanthum , LIV/Bl) .

desertorum, Srlm ll.divergens, A'

e es .

pungens, Roem. d: Sclm lt.
var. pycnanthum, Gedr .

repens, B eauv.

Richardsoni, SCll lYld.

tenerum, Vasey . 1

Alonz oa incisifolia,Ruiz <1: Pa r .An tis alln
a
L

Warscewicz ii
, Regel.var. gigantea, Roth.

y ar. stolon ifera, Alopecurus agrestis , L.

alpina, Seep . arundinaceus, Pair
nigra, Wi t/1. gen iculatus, L.

vulgaris, VVi lh. pratensis, L.

Al isma Plantago, L.

All ium Ampeloprasum, L.

angulosum,
L.

atropurpureum, Wa ldst. (1'

K it.

Babingtoni, B ar rer .

bauerianum,
B aker.

cardiostemon
,
F iseh. 11: JIey .

carinatum,
L.

cyaneum,
Regel.

Cydni, Schott «t Kots rhy .

fistulosum, L.

giganteum,Regel.

globosnm,
Red. var.

albidum.

hirtifolium,
B oiss .

hymenorrhizum, Ledeb.

karataviense, Regel.
Moly

,
L.

narcissiflorum,
Vill .

nigrum, L

odorum, L.

oreoph ilum , C
'
. A.

orientale, B oise.

polyphy llum, Kar . d: K ir .

pulchellum, Don .

rosenbachianum, Regel.

roseum, L.

Schoenoprasum,
L.

var. sibiricum
,

scorz onersefolium
,
Red.

senescens, L.

sphaerocephalum, I

subhirsutum,
L.

subvillosum , Sa lem.

Suworowi
,
Regel.

triquetrum, L.

ursinum, L.

V ictorialis L.
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Aral ia cordata, ThHi l l) .

Archange lica o lliciualis, Himj
‘

m .

Arctium majus, B ern/1.

var. Kotschyi , Hort.

minus, B ern/1 .

nemorosum ,
Lejeune.

Arenaria balearica, L.

capillaris, Pair .

fasciculata
, Gouan.

gothica, Fries .

gram inifolia, Selzrad .

var. multiflora.

gypsophiloides, L.

montana
,
L .

pinifolia, B ieb.

purpurascens, Ramona.

serpyllifolia, L.

verna, L
Argemone mexicana, L.

ochroleuca, Sweet.
platyceras, Link (1' Otto.

Armeria elongata Haji
'

m. var.

calit
'

ornica.

juncea, Gira rd.

latifolia, Willd.

maritima, I
’

Villd.

var. alba.

plantaginea, Willd .

Arnica Chamissonis, Less.

sachalinensis, A . Gray .

Arrhenatherum av e n ac eum,

B ea a v.

Artemisia Absinthium, L.

annua, L .

frigida, Willd .

parviflora , B 11011-Ham

pectinata , Pa ll.

stelleriana, B ess .

Arum italicum,
M ill.

Asarum europaeum
,
L.

Asparagus officinalis, L.

Asperella hystrix, Willd.

Asperula azurea, Ja ab cl; Spaeli .

gal ioides, B ieb.

tinctoria, L.

Asphodeline liburnica, Reichb.

Asphodelus albus, lVilld.

fistulosus, L .

Astilbe rivularis
,
Bach-Ema .

Thunbergu, .Miq.

AstrantiaBiebersteinii
,Fisch. «1

major, L.

-var. carinthiaca, (Hopwe )

Athamanta cretensis, L.

Matthioli, Wulf.

Atriplex hortensis , L .

var. rubra, Hort.

Aster acuminatus,
alpinus, L.

altaicus, IVilld.

Amellus, L.

corymbosus, Ait.
Curtis ii , A. Gray .

dahuricus, B ent/1.
glaucus, Torr . «k Gray .

longifolius, Lam.

Novi-Belgi i, L.

puniceus, L.

var. lucidulus, Gray.

pyrenaeus, DC.

Radula, Ait.
scaber, Timul) .

sibiricus, L .

spectabilis, Ait.
tanacetifolius

,
H . B . d: K .

trinervius, Desf .

umbellatus
, M ill.

var. latifolius .

Vah lii
,
Hook. (f: Arn.

Astragalus alopecuroides , L.

alpinus, L
boeticus, L.

chinensis, L.

chlorostachys, Lindl.
Cicer, L .

danicus, Retz . var albus.

frigidus, A. Gray .

glycyphyllus, L.

graecus, B oiss.

monspessulauus, L.

pentaglottis, L.

ponticus, Pa ll.
tibetanus, Benih.



Atropa Belladonna, L.

Aubrietia deltoidea, DC’.
var. grandiflora .

var. Richard i, Hort.

gracilis, Sprau.

Avena distichOphylla, Vill.pubescens, Hacks.

sativa, L.

sempervirens, Vill.
Baeria coronaria. A. G ray .

gracilis, A. Gray .

Ballota hispan ica, B enth .

Baptisia australis, R. B r .

Barbarea vulgaris, R. B r .

Basel la rubra, L.

Beckmannia erucaeformis,Host
'

var. uniflorus, Ser ib.

Beta maritima, L.

trigyna, Wa ldst. 4: K it.

vulgaris, L.

Bidens cernua, L.

frondosa, L.

grandiflora, B a lb.

leucantha, Willd .

tripartita, L.

Biscute lla auriculata, L.

ciliata, DC.

didyma, L.

Blumenbachia insignis, Sehrad.

Bocconia cordata, Wi lld .

microcarpa, .ll az im.

Boltonia asteroides, L’

Her it.

incisa, B e nth.

Borago officinalis, L.

Bouteloua oligostachya, Torr .

Boykinia rotundifolia. Parry .

Brachypodium distachyum .

B eauv.

pinnatum,
B eauv.

sylvaticum, R. cf: S .

Brassica campestris, L.

var. chinensis,
—

_
var. glauca.

Brass ica, cont.
Cheiranthos, Vi/l.
Erucastrum

,
L.

juncea, Cass .

oleracea
,
L.

Tournefortii, Goaan .

Briz a media
,
L.

minor, L.

Brodiaea grandiflora, Sm.

lactea, S . Wale.

peduncularis, S . lVats .

uniflora B aker .

Browallia elata, L.

viscosa, H . B . <1: K .

Bryonia dioica, Jacq.

Bulbine annua, l l
’
illd.

Bulbinella Hookeri
,
B enth. d:

Hook. f.

Bunias orientalis, L .

Buphthalmum grandiflorum,
L.

sal icifolium , L.

Speciosum , Schreb.

Bupleurum aureum, F isch.

Candollei, Wa ll.

croceum, s l.

longifolium, L.

protractum,
Hofi

’mg. Lk.

rotundifolium, L.

3
)

Bromus adoensis, Hochst.

albidus, B ieb.

asper
,
Murr.

breviaristatus, Bilekl.
brizaeformis, F isch. ck Mey .

carinatus, Hook. (f; Ara .

ciliatus, L.

erectus, Hads .

inermis, Leyscc.
Kalmii, A. Gray .

macrostachya, Desf.

madritensis, L.

maximus
,
Desf.

var Gussonei, (Pur l ).
mollis, L.

propendens , Jard,

racemosus, L.

sterilis, L.

Tacna, Stead.

tectorum, L.

unioloides, H . B . K .



Butomus umbellatus , L.

Cakile maritima, Seep .

Calamagrostis confinis, Natt.

dubia, B zmye.

epigeios, Roth.

lanceolata, Roth.

varia, B ean
Calamintha Acinos, C la ire .

chinensis, B enth.

Clinopodium , B enth.

grandiflora, M oench.

otficinalis, Alo
ench.

patavina
,
Host.

Calandrinia grand iflora, Lindl.
pilosiuscula, DC.

umbellata, DC .

Calceolaria mexicana. B enth.

Calendula arvensis, L.

oflicinalis, L.

suffruticosa, Vahl.
Callirhlie pedata

,
A . Gray .

Caltha palustris, L .

Camassia Cusickn , S . iV ats .

esculenta, Lindl.
Fraseri, Torr .

Leichtlinii, S . Wa ts .

Camelina sativa, Grants .

Campanula alliariaefolia, W'

illd.

barbata, L.

bononiensis, L.

carpatica, Jacq.

var. alba.

cervicaria, L.

collina, B ieb.

colorata, Wa ll.

drabaefolia
, Sibth . <1: Sm.

var. alba.

var. attica, (B oiss . J:
Helar

z
.

Erinus,
excisa, Schle ich.

glomerata, L.

lactiflora, B ieb.

latifolia, L .

var. macrantha,
var. versicolor, (Sibth. cf:

Sm.)
latiloba, DC .

Cannabis sativa, L.

Carbenia benedicta, Adam .

Cardamine chenopodifolia,Pers .

graeca, L.

impatiens, L.

Carduus crispus, L.

var. acanthoides,
stenolepis, B enth.

tenuiflorus, Car l .

Carex adusta, B oott.
alopecoidea, Taekerm.

arenaria, L.

axillaris, Good.

binervis, Sm.

crinita, Lam.

Crus-corvi, Shutll.
decomposita,Ma hl.

depauperata, Good .

divulsa, Good.

flava, L.

v ar . le p id ocarpa ,

var. Oederi,
var. viridula.

fusca, All.hirta, L.

hordeistichos, Vill.leporina, L.

paniculata, L.

pendula, Huds .

punctata, Gand.

Campanula, cont.
macrostyla, B oise.

persicifolia, L.

var. alba.

var. maxima.

pulla
,
1 1 .

punctata, Lam.

pyramidalis, L.

ramosissima, S ibth. «I: Sm.

rapunculoides, L.

reuteriana, B oi se. ct Ba l.

rhomboidalis, L.

rotundifolia, L.

Scheuchz eri, Vi ll.
sibirica

,
L.

var. divergens,
specioso, Pourr .

spicata, L.

subpyrenaica, Timb.

thyrsoides, L.

Trachelium , L.
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anserinae
Ha asskn . 11°

Chrysanthemum
folium.

B ornm .

Balsamita, L.

carneum
, Stead.

caucasicum ,
Pers.

cinerariaefolium , Vis .

coccineum
,
Wi lld.

coronarium, L.

corymbosum , L.

lacustre
,
B rot.

Leucanthemum , L.

maximum, Ramona.

macrophyllum, Wa ldst. ct

multicaule, Desf .

pallens, J . Gay .

Parthenium ,
B ernh.

praealtum, Vent.

segetum, L.

setabense
,
Dafoa r.

Chrysopogon avenaceus, B enth.

Gryllus, Tr in.

nutans, B enth.

C icer arietinum ,
L.

C ichorium Endivia, L .

Intybus, L .

C im icifuga cord ifolia. Pa rsh.

racemosa, Nutt.

C ineraria Saxifraga, DC .

Circaea lutetiana, L.

Citrullus vulgaris, Schrad.

Cladium germanicum , Sch/ad .

C lark ia elegans, Doagl.pulchella
,
Pa rs/1.

var . alba.

rhomboidea, Doay l.
Claytonia perfoliata, Donn .

sibirica, L.

C leome violacea, L.

C leonia lusitanica, L.

Clypeola cyclodontea, Delile.

Cnicus altissimus, Willd.

canus, Roth.

Diacantha, Desf.

Cnicus, cont.
eriophorus, Roth.

monspessulanus, L.

ochroleucas, Spreng
oleraceus, L.

serrulatus, B ieb.

stellatus, Roth .

syr iacus, Roth .

tataricus, lVilld.

Cochlearia dan ica, L.

glastifolia, L.

oflicinalis, L.

Codonopsis ovata, Benth.

Coix Lacryma-Jobi, L.

Collinsia bartsiaefolia, Benth .

bicolor, Benth.

verna, Null .
Collom ia coccinea, Lehm.

gilioides, B enth.

grandiflora, Doug].linearis, N a ll.

Commelina coelestis, Wi lld .

Conium maculatum,
L.

Conringia orientalis, Dam.

Convolvulus pentapetaloides, L .

siculus, L
tricolor

,
L.

undulatus Gav.

Corchorus olitorius, Willd.

Coreopsis auriculata, L.

Drummondi,Torr.d:Gray

grandiflora, Null .lanceolata, L.

tinctoria, Na ll .
— var. atro sanguinea.

Coriandrum sativum, L.

Corispermum hyssopifolium , L

Coronilla atlantica, B oiss . cf

Rea l .
cappadocica, Willd.

cretica, L.

vaginalis, Lam.

varia, L .

Corrigiola littoralis, L.

Cortusa Matthioli, L .



Corydalis capnoides, Wahlenb.

clav iculata, DC.

glauca, P a rsh.

lutea, DC .

racemosa, I
’
ers .

sibirica, Pers .

Corynephorus canescens,B eauv.

Cosmidium burridgeanun1,Hort.

Cosmos bipinnatus, Ga v.

Cotula coronopifolia, L.

Cotyledon lusitaniens, Lam.

Cousinia uncinata, Regel.
Crambe hispanica, L.

Crassula glomerata, B ery .

Crepis aurea, Reiehb.

blattarioides, Vill.

grandiflora, Tausch.

hyoseridifolia, Reichb.

paludosa, Moench.

rubra, L .

setosa, Ha ll.f.

sibirica, L.

tectorum , L.

Crocus biflorus, M i ll.
cancellatus, Herb. var.

cions, Maw.

dalmaticus, Vis .

Imperati , Tenor
medius, Ba lb.

Sieberi, Gay .

speciosus, B ieb.

susianus, Ker-Gaw l.

tommasinianus, Herb.

vernus, A ll.
z onatus, Gay .

Crucianella aegyptiaca, L.

Cryptostemma calendulaceum ,

Cucubalus bacciferus, L.

Cucurbita Pepo, L.

Cuminum Cyminum,
L.

Cuphea pinetorum, Benth.

Zimapani, M orr .

Cuscuta Epilinum, Weihe.

Epithymum, Ma rr .

europaea, L.

Cyclanthera explodens, Na nd .

Cynara Scolymus
,
L.

Cynodon Dactylon,
Pers .

Cynoglossum furcatum, Wa ll.

nervosum,
B enth.

oflicinale
,
L.

petiolatuzn ,
A. DC .

pictum,
Ait.

Cynosurus cristatus, L.

Cyperus esculentus, L .

longus, L.

vegetus, Willd .

Dactylis glomerata, L.

Dahl ia coccinea, Ca v.

variabilis
, Desf

Dalea Lagopus, Willd.

Dasylirion texanum, Seizes/e.

Datura inermis, Jaeq.

Stramonium , L.

Tatula, L.

var gigantea.

Daucus Carota
,
L.

maritimus, L .

muricatus, L.

pusi llus, M iehx .

Delphinium Ajacis, Reiehb.

cardiopetalum, DC .

cashmirianum , Roy le.

caucasicum , C . A . Mey .

corymbosum,
Regel.

elatum ,
L .

ar. alpinum,
lVa ldst. .1

Kit.)
var. intermedium .

formosum,
B oise. <1: Haet.

grandiflorum , L.

hybridum, Steph.

maackianum, Regel.
Menz iesii, DC.

nudicaule, Torr . d: Gray .

olopetalum , B oiss.

orientale , J . Gay .

speciosum,
B ieb.

var. turkestanicum.



Delphinium, cont.

Staph isagria, L.

tomentosum
,
Aueh.

vestitum, Wa ll.

Demaz eria loliacea, Nym.

s icula, D am.

Deschampsia caespitosa, B eauv.

Desmodium canadense, DC.

Deyeuxia
canadensis, l l auro.

neglecta, Kun th .

sylvatica, Kunth .

Dianthus arenarius, L.

Armeria, L.

atrorubens, All.
barbatus, L .

var. latifolius,
caesius, Sm.

capitatus, DC .

carthusianorum ,
L.

Caryophyllus, L.

ch inensis, L.

ciliatus, Guss.

delto ides, L .

fragrans, B ieb.

furcatus, B a lb.

giganteus, U H) .
h irtus, Vill.
monspessulanus , L .

petraeus, lVa /dst. doK it.

plumarius
,
L.

Requienii, Gren . ck Goar .

Dictamnus albus, L .

var. purpureus.

Dierama pulcherrimum,
B aker .

Digitalis ambigua, Murr .

ferruginea, L.

lanata, Ehrh.

lutea, L.

media, Roth.

orientalis, Lam.

purpurea, L.

Thapsi, L .

Dimorphotheca annua
,
Less .

hybrida, DC .

pluvial is, Moeneh.

Dipcadi serotinum, Medic.

Diplachne imbricata, Saribner .

10

Diplotaxis s iifolia, K 11.
-nee.

tenuifolia
,
DC .

Dipsacus asper, Wa ll.

atratus, Hook. f. d: Thorns .

ferox, Loisel.

fullonum , L.

japonicus, H iq.

laciniatus, L.

sylvestris, M ill.
Dischisma arenariuui , E . M ey .

Dodecatheon Msadia, L . var .

splendidum .

Doronicum glaciale, Nym.

scorpioides, Lam.

Dorycnium herbaceum,
Vi l l.

Down ingia elegans, Torr .

Dracocephalum grandiflorum ,

L

Moldavica
,
L.

parviflorum, Nutt.

peregrinum , L.

Dryas octopetala, L.

Drypis spinosa, L.

Dulich ium spathaceum, Rich.

Eatonia obtusata, A. Gray .

Ebenus Montbretii
, Jaub. d:

Ecball ium Elaterium, A. Rich.

Eccremocarpus scaber, Ruiz d:
Pav.

Echinodorus ranunculoides,En»

gelm.

Draba aiz oides, L.

Aiz oon, Wahlnb.

altaica
,
B ange.

arabisans, Al iehr .

carinth iaca, Heppe.

frigida, Saul.hirta, L.

hispida, W'

illd .

incana, L.

var. stylaris.

Kotschyi , Sta r .

lactea, Adams .

stellata, Jacq.
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Erysimum ,
ront.

marshallianum, Andrz .

perowskianum , Fisch. d:

Erythraea Centaurium , Pers .

ramosissima, Pers .

Eschscholz ia californica, Cha in.

var. caespitosa, B rewer .

Eucharidium concinnum ,Fisch.

var. grandiflorum .

Euchlaena mexicana, Sehrad .

Eupatorium ageratoides, L.

cannabinum, L.

purpureum ,
L.

serotinum,
JI ichx.

sessilifolium,
L.

Euphorbia coralloides, L.

dentata, M icha‘

.

exigua, L.

hierosolymitana, B oise.

Lagascae, Spreng.

Lathyris, L .

medicaginea, Boiss .

Myrsinites, L.

palustris, L.

Peplis, L
pilosa, L.

portlandica, L .

segetalis, L.

stricta , L.

virgata, I/Va ldst. ck K it.
Fedia Cornucopiae, Gaertn .

Felicia fragilis, Ca ss .

Ferula communis, L.

Ferulago, L.

glauca, L.

var. candelabra, Heldr .

Narthex, B oiss.

nodiflora, L.

tingitana, L .

Festuca arundinacea, Vill.
bromoides, L.

capillifolia, Dufo ur .

delicatula, Lay .

duriuscula, L.

var. crassifolia, Gaud.

elatior, L .

— var. pratensis, (Huds).

Fragaria indica ,
Andr .

Fritillaria acmopetala, B oiss .

armena, B oise.

citrina, Baker .

imperialis, L.

kotschyana, Herb.

lutea, JIill.
Meleagris, L.

Wh ittallii, Baker.

Fumaria anatolica, B o iss .

oflicinalis, L.

Funk ia ovata, Spreng.

sieboldiana, Hook.

Gaillardia aristata Pa rs /i .

Galanthus Elwesn ,
Hool. f .

Galega ofiicinalis, L,

orientalis, Lam.

Galinsoga brachystephana,
Regel.

parviflora, Ca v.

Galium boreale, L.

Mollugo, L.

recurvum,
Reg.

tenuissimum ,
B ieb.

tricom e, Stokes.

Gastridium australe, B eauv.

Gaudinia fragilis, Beauv.

Gaura parviflora, Do ugl.

Gentiana asclepiadea, L.

var. alba
cruciate

,
L.

lutea, L.

septemfida, Pa ll.

tibetica, King.

Festuca, coa l .

gigantea, I' zll.
Halleri , All.
heterophylla, Lam.

montana, Stead. var. altis
sima, (B oiss .)

Myuros, L.

panciciana, Hack.

Poa, K "nth.

rigida, Ka nth.

scoparia.Kern .

Foeniculum vulgare M ill.



Geranium albanum,
B ieb.

anemonaefo lium , L
’

Herit.

armenum
,
B oise.

bohemicum , L.

collinum, Ste/1h .

Endressi, Gay .

eriostemon
,
F isch.

ibericum
, Ca v.

Londesii
,
F isch.

lucidum, L.

nodosum, L.

palustre, L.

pratense
, L.

pusillum, Burm. f.

pyrenaicum,
Burm. f .

Richardsoni, F isch. (l'

Trautr .

rivulare, Vill.
sanguineum,

L.

sylvaticum , L .

wallichianum , G. Don .

Wilfordi, Maxim.

w lassovianum F isoh .

Gerbera Bell idiastrum , Benth.

kunz eana
,
A . B r . (1 . l s rh .

Geum chi loense B a lb.

hispidum Fr ies

inclinatum, Schleich.

macrophyllum,
Willd.

montanum, L.

parviflorum, Sm.

pyrenaicum, .Mill.
rivale, L.

strictum,
Ait.

triflorum ,
Pursh.

tyrolense, Kern.

urbanum,
L.

Gilia achilleaefolia
,
B enth.

androsacea
, Stead .

var. rosea.

capitata, S ims .

densiflora, B enth.

dianthoides, End l.inconspicua, Dougl .laciniata
, Ruiz (f? Pav.

liniflora, B enth.

micrantha, Stead.

squarrosa, Hook. «1: Arn .

tricolor, B enth.

Gillenia trifo liata, Moench.

Gladiolus anatolicus, Hort.

atroviolaceus, B oise.

segetum,
Ker-Gawl.

Glaucium corniculatum, Curt.
var. rubrum

,
Hort

flavum, Cranlz .

falvum,

leptopodum, Maxim.

Globularia trichosantha, Fisch.

Mey .

vulgaris, L.

Glyceria aquatica, Sm.

maritima, .Mert. <1: Koch.

Glycine Soja, S ieb. d: Zuee.

Glycyrrhiz a echinata, L.

Gnaphalium indicum , L.

luteo-album , L.

Gratiola ofi cinalis, L .

var. m inor.

Grindelia glutinosa, Duna l.
inuloides, Wi lld.

squarrosa, Duna l.

Guiz otia abyssinica, Ca ss .

Gunnera chilensis, Lam.

manicata, Linden.

Gypsophila muralis, L.

paniculata, L.

Rokejeka, Delile.

Steveni
,
Fisch.

Hablitz ia tamnoides, B ieb.

Hastingia alba, S . Wats .

Hebenstreitia tenuifol ia,

Hedysarum boreale, Nutt.
coronarium, L .

esculentum ,
Ledeb.

flexuosum, L.

microcalyx, Bake r .

neglectum,
Ledeb.

obscurum ,
L.

Pestaloz z ae, B oiss .

spinosissimum,
L

Helen ium autumnale, L. var .

pumilum,

Bolanderi
,
A. Gray .



He lenium,
rout.

Hoopesn , A . Gray .

quadridentatum,
Labill.

tenuifol ium
,
Null .

Helianthus annuus, L.

argophyllus, Torr . d: Gray .

debilis
, Nutt.

laetiflorus, Parsh.

Helichrysum
Andr .

grandiflorum ,
D . Don .

lanatum , DC .

plicatum,
DC .

serotinum ,
Bo iss .

bracteatum,

He liophila amplexicaul is, L. f.

crithm ifolia
, ll

’

illd.

Heliopsis laevi s Pers .

Heliotropium europaeum , L.

Hel ipterum
Manglesii, F . Muell.
roseum,

B en th .

Helleborus colchicus, Regel.
oriental is, Lam .

var. roseus .

Helonias bul lata, L.

var . latifolia.

Hemerocallis flava
, L.

fulva
,
L.

— var . Kwanso, Regel.

Heracleum asperum, B ieb.

gummiferum, Willd .

lanatum , M irhz .

pyrenaicum ,
Lam.

Sphondyl ium ,
L .

villosum
,
F isch .

Herniaria glabra, L.

hirsute
,
L.

Hesperis matronalis, L.

Heterotheca Lamarcki i
, Cas s .

Heuchera cylindrica, Dougl.
Drummond i

,
Hort.

glabra, W'

illd.

pilosissima
,
F isch. (f‘ Mey .

sanguinea, Enyelm.

humboldtianum ,

Hibiscus esculentus, L.

Trionum L .

umbellatum , L.

villosum , Jacq.

vulgatum ,
Fries.

Hilaria cenchroides, H . B . «I: K .

Jamesii , B enth.

rigida, Vasey .

Hippocrepis multisiliquosa, L.

Hippuris vulgaris, L.

Holcus lanatus, L.

Hordeum adscendens,H .B . J:K .

bulbosum , L.

jubatum, L.

maritimum , With .

murinum
,
L.

secalinum , Schreb.

Horminum pyrenaicum,
L.

Hosackia purshiana, B enth.

subpinnata , G. Don .

Humulus japonicus,:Siebxi‘ Z ucc.

var. variegatus.

Hunnemannia
Sweet.

fumariaefolia,

3

Hieracium alpinum ,
L.

ammexicaule, L.

aurantiacum , L.

bupleuroides, C
’
. C . Gmel.

corymbosum,
Fries .

crocatum ,Fries .

Dewari
,
B oswell.

glaucum,
All.

gymnocephalum , Griseb.

Jankae, U echtritz .

juranum , Fr ies .

lanatum. Wa ldst. K it.
lactucaefolium,

Arv. Tom '
.

murorum ,
L. var. integri

folium , (Lm ige) .
norvegicum , F ries .

pallidum ,
B iv.

pannosum,
B oiss .

pratense, Tausch.

pulmonarioides, Vi i].

rigidum,
Ha rtm.

rupestre , All.
stoloniflorum

,
Wa lds t. d'
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Lallemantia canescens, F im
'h. ii°

iberica, F isch. d: Mey .

peltata, Fisch. (f: .Mey .

Lamarckia aurea
,
M oeneh.

I.epeans communis, L.

Las i o spe rmum rad i atum,

Trevir .

Lasthenia glabrata, Lindl.
Lathraea Squamaria, L.

Lathyrus angulatus, L.

Aphaca, L.

articulatus. L.

C icera, L.

C lymenum. L.

filiformis, Gay .

latifolius, L.

— var. ensifolius,
laetifiorus, Greene.

macrorrhizus, H’imm .

maritimus, B iyel.
var. acutifolius.

montanus, B ernh.

niger, B ern/i .

Nissolia, L.

Ochrus, DC .

pannonicus, Garelre var.

varius .

rotundifolius, Wi lld.

sativus, L .

sessilifolius, Hort. Kew .

sphaericus. Retz .

sy lvestris, L.

tingitanus , L
tuberosus, L.

venosus, Muhl.
Lavatera cachemiriana,Cambess .

Olbia, L.

thuringiaca, L.

t-rimestris, L.

Layia elegans , Torr . (b Gray .

glandulosa, Hook. (f? Arn .

platyglossa, A . Gray .

Lens esculenta , Moeneh.

Leontodon asperrimus, B oiss .

autumnalis, L.

crispus, Vill.
Ehrenbergii, Hort. Kew.

hastilis, L .

Leontopodium alpinum ,
Cass.

Leonurus Cardiaca, L.

sibiricus, L.

Lepidium Draba, L.

gram inifol ium, L.

incisum,
Roth.

latifolium,
L.

Menz iesii , DC .

sativum, L.

virginicum ,
L.

Leptosyne Douglasn ,
DC.

maritima, A. Gray .

Lepturus cylindricus, Trin .

Leucojum vernum,
L.

Leuz ea conifers ,DC .

Lev isticum ofiicinale.Koch . var.

variegatum .

I.istria scariosa, Willd.

spicata, H’illd.

var. montana, A. Gray .

Ligusticum alatum, Spreng.

pyrenaicum , Gouan .

scoticum, L.

Seguis t i , Koch.

Thomsoni, C . B . C la rke.

Limnanthes alba, Hartw .

Linaria albifrons, Spreng.

alpina, M ill.
anticarie, B oiss. 4: Re nt.
bipartita, I4 illd.

Broussonetii, Char .

dalmatica,M ill.
genistifolia, M ill.
heterophylla, Desf.

hirta
,
Moench.

maroccana, Hook. f.

minor, Desf.

multipnnctata, Hofi
'

mgg. J:

Link.

peloponnesiaca, Bm
’

ss. d:

Heldr .

purpurea, L.

reticulata, Desf.

var. purpurea.

sapphyrina, Hofimg. J: Lk.

saxatilis, Hofi
'

mgg. A: Link.

spartea, Hofi
'

mgg. d' Link.

striata , DC .
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Linaria, cont. a nla campestris, DC.

triphylla, 31 ill. maxima, DC .

tristis, M i ll. nivea DC.

vulgaris, M ill.
Lindelophia spectabilis, Lehm.

Lindheimera texana, A. Gray .

Linum grandiflornm ,
Desf.

var. coccineum .

monogynum, Forst.

nervosum Wa lds t. d: Kit.
perenne, L.

usitatissimum, L.

Lithospermum
Michar.

officinale, L.

Loasa muralis, Griseb.

vulcanica, Andre.
Lobelia cardinalis

,
L.

Erinns, L.

syphilitica
,
L.

tennior, R. B r .

triqnetra, L.

Lolium mnltiflornm, Lam.

perenne, L.

Lonas inodora, Gaertn.

Lopez ia coronata, Andr .

Lotus com icnlatns, L.

major, S
ornithopodioides, L.

siliqnosns, L.

tennis, Wa ldst. 4: Kit.
Tetragonolobus, L.

Lunaria annua, L.

rediviva, L.

a inus afi nis, Agardh.

angustifolius, L.

arborens, Sims .

Cosentini, G uss.

densifiorns, B enth.

elegans, H . B . d: K .

micranthus, Dougl.
mutabilis, Sw.

polyphyllus, Lindl.
pubescens, B enth.

pulchellus, Sweet.
tricolor, Hort.

latifolium,

Lycopersicum esculentum,
M ill.

Lycopus europaeus, L.

Lycnrns phleoides, H . B . d: K .

Lysimachia atropurpurea, L.

barystachys, Bunye.

ciliata, L.

clethroides, Duby .

davurica, Ledeb.

vulgaris, L.

Lythrum Graefieri, Tenore.
Salicaria, L.

var. rosea.

Media elegans, D. Don .

sativa, Molina .

Malcolmia africana, R. B r

maritima, R. B r .

Malope trifida, Cav.

Malva Alcoa, L.

crispa, L.

Burias i, Hort. Kew.

moschata, L.

oxyloba, B oiss.

parviflora, L.

rotundifolia, L.

sylvestris, L.

Malvastrum limense, Ba ll.

Mandragora oflicinarnm, L.

Marrubium astracanicum
, Jacq.

pannonicum
,
Reichb.

vnlgare, L.

Lychnis alpina, M ill.
chalcedonica, L.

Coeli-rosea, Backh.

var. elegans, Hort.
coronaria, Desr .

var. oculata.

dioica, L.

Flos-cuculi. L.

fulgens, F isch.

Githago,Soap.

haageana, Lema ire.
Lagascae , Hook. f.

pyrenaica, B erger .

Viscaria, L.



Martynia fragrans, Lindl.
Matricaria glabra, Ba ll.inodora

,
L.

var . discoidea,
Tchihatchew ii, Hort. Kew .

Matthiola incana, R. B r .

sinuata, R. B r .

tricuspidata, R. B r .

Meconopsis cambrica, Vig.

Wallich i, Hook

Medicago apiculata, Willd.

hispida, Gaertn .

littoralis, Rhode.

lnpnlina, L.

maculata , S ibth .

marina, L.

m inima, L.

Murex, Willd .

orbicularis, All.
sativa, L.

scntellata, All.

tnbercnlata, Wi lld.

Melica.altissima, L .

ciliata, L.

var. penicillaris, (Boiss .

if:

glauca, F . Schultz var.

nebrodensis,
nutans, L.

nniflora, Retz .

Melilotus alba, Desr .

indica, A ll.
oflicinalis, Lam.

Mel issa officinalis, L.

Mentha Pnleguim, L.

sylvestris,L.var. candicans
(Mi ll ).viridis, L .

Mercurialis annua, L .

Mesembryanthemnm pomeridj

annm,
L .

pyropenm, Haw.

Mimulus cardinalis, Dougl.
cupreus, Regel.
lnteus, L .

'Mirabilis divaricata, Lowe.

Jalapa, L.

longiflora, L,

Modiola mnlmfida,Moenoh.

Molinia caerulea, Moench.

Molopospermnm cicutarium ,

Momordica Charantia, L.

Monolepis trifida, Schrad .

Moricandia arvensis, DC .

Moscharia pinnatifida. Ruiz d:
Pa v.

Mnehlenbergiaglomerata, Tr in .

mexicana. Trin .

sylvatica, Torr . of: Gray .

Willdenovii, Tr in .

Mnscari Argaei, Hort.

armeniacnm , B aker .

atlanticum , B oiss . d: Reut.
comosum, M ill.
Heldreichii, B oiss .

moschatum, Wi lld .

neglectum, Guss .

racemosum, M ill .
sz ovitsiannm ,

B aker .

Myosotis arvensis, Lam.

collina, Hoj
‘

m.

dissitiflora, B aker.

palustris, Lam.

Myosurus minimus, L.

Myriactis nepalensis, Less .

Myrrhis odorata. Soap .

Nardus stricta, L.

Nemesia floribnnda
,
Lehm .

pubescens, B enth.

versicolor, E . Mey .

Nemophila aurita, Lindl.insignis, Dougl.
maculata

,
B enth.

Menz iesii, Hook. 4: Arn .

parvifiora, Dougl.

Nepeta azurea, R. B r .

Cataria, L.

concolor, Boiss . cl:Heldr .

macrantha, Fisch.

Mussini. Spreng .

Nepete lla, L.

nuda
,
L.
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Papaver, cont.
orientale

,
L.

var. bracteatum,(Lind l
pavoninnm,

Mey .

pilosum, Sibth. d: Sm.

Rhoeas, L
var. latifolium,

Pra in .

rnpifragnm,
Boiss . d:Rent.

var. atlanticnm, B a ll.

somniferum, L.

strictum,
B oiss.

Pappophornm aIOpecnroideum ,

Vahl.

Paracarynm heliocarpnm,
Kern .

Paradisia.Liliastrnm, Bertol.

Parietaria oflicinalis, L.

Parnassia nubicola, Wa ll.

palustris, L.

Parochetus communis, Buch
Ham.

Paspalum dilatatum, Pair .

pnbifiorum, Rupr . var.

glabrum .

virgatum, L.

Peganum Harmala, L.

Peltaria angustifolia, DC.

Pennisetum cenchroides, Rich .

typhoideum
,
Rich.

vi llosum, R. B r .

Pentstemon barbatus, Roth.

campanulatus, Willd .

confertus, Dougl.diffusus, Dougl.
glandulosus, Dougl.
glaucus, Grah. var. steno

seps lus, A. Gray .

Hartwegii, B enth.

laevigatus, Soland. var.

Digitalns, A. Gray .

Petunia nyctaginiflora, Juss.

Penced

gv
nnm aegopodioides,
a

coriaceum,
Reichb.f.

gellicum, La tour .

graveolens, Benth .

sativum, Benth. d: Hook.f .

20

Peucedanum,
co nt.

Sowa, Kare.

verticillate, Spreng.

Phacelia bipinnatifolia, M ichx.

campanularia, A. Gray .

divaricata, A . Gray .

hispida, A. Gray .

loasaefolia, Torr .

tanacetifolia, B enth.

v iscida, Torr .

Whitlavia, A. Gray .

Phaecasinm lampsanoides, Cass .

Phaenosperma globosa, Munro.

Phalaris arnndinacea, L.

canariensis, L.

intermedia, B ox.

paradoxa, L.

tuberosa, L.

Phaseolns aconitifolins, Jacq.

mnltiflorns, Wi lld.

Mango, L.

pilosus, H. B . J: K .

ricciardianns, Tenore.

tuberosus, Lour .

vulgaris, L.

Phelypaea coccinea, Pair .

Phleum asperum, Jacq.

Boehmcri
, Wihel.pratense, L.

Phlomis agraria, Bunge.
armeniaca, Willd.

lnnariifolia, Sibth. d: Sm.

setigera, Fa lc.

tnberosa, L .

nmbrosa, Turez .

viscosa
,
Poir.

Physalis Alkekengii, L.

Francheti, Mast.

peruviana, L.

Physochlaina orientalis, G.Don.

Physostegia Virginians , Benth.

Phytem canescens, Wa lds t. d:
K 1t.

Halleri, All,



Phyteuma, cont.

orbiculare, L.

Scheuchz eri, All.
spicatum, L.

Phytolacca acinosa, Roab.
icosandra, L.

octandra, L.

Picridium tingitanum,
Desf.

Picris echioides, L.

hieracioides, L.

Pimpinella Anisum, L.

magna, L.

Pisum arvense, L.

elatins, B ieb.

sativum, L.

Plantago arenaria, Wa ldst. dc
Kit.

Candollei
,
Rafin.

Coronopus
,
L.

lanceolata, L.

major, L.

var. rubra.

maritima
,
L.

media, L.

Oreades, Decne.

ovata
, Forsk.

patagonica, Jacq.

Platycodon grandiflorum,A.DC .

Platystemon californicusrBenth.

Pleurospermum angelicoides,
B enth.

pnlchrnm,Aitch. J: Hems l.

Plumbago m icrantha, Ledeb.

Poa abyssinica, Jacq.

alpina, L.

var. badcnsis, (Haenke).
arachn ifera, Torr .

caesia, Sm.

Chaixii, Vi ll.
chinensis, L.

compressa, L.

nemoralis, L.

nevadensis, Vasey.

palustris, Roth.

pratensis, L.

trivialis, L .

violacea, Bell.

Podolepis acuminata, R. Br.

Podophyllum Emodi, Wa ll.

Polemonium caeruleum, L.

flavum
, Greene.

himalayanum,
Baker .

mexicanum, Cerv.

panciflorum, S. Wats .

reptans
,
L.

Polygonatum biflornm , E ll.verticillatum,
All.

Polygonum alpinum, All.
aviculare, L.

Bistorta, L.

capitatum, Bach-Ham.

cilinode, M ichx.

compactum,
Hook.f.

Convolvulus, L.

orientale, L.

viviparum,
L.

Weyrichii, F. Schmidt.

Polypogon monspeliensis, Desf.
Polypteris texana, A. Gray .

Portulaca grandiflora, Hook.

Po ten ti l la alchemilloides,

alpestris, Ha ll.f.

argentea, L.

var. calabra, (Tenore).
arguta, Pursh.

arge phylla, Wa ll.

chinensis, Ser .

Comarum, Nestl.
collina, Wihel.
Detommas ii, Tenore.

digitata x flabellata.

glandulosa, Lindl.
gracilis, Dongl.heptaphylla, M ill.
hippiana, Lehm.

hirta, L.

kotschyana, Fenz l.
hurdies, Boiss.

montenegrina, Pantoc.

mooniana, Wight.
multifida, L.

nevadensis, Boiss.

opaca, L.

pennsylvanica, L.

arachnoidea, Lehm.

pyrenaica,Ramond.

var.



Potentilla, cont.
recta, L.

var. laciniata.

var. macrantha .

var. palmata.

rivalis, Null . var. m i lle
rupestris, L.

schrenkiana
, Regel.

semi-laciniata, Hort.

sericea, L.

Sibbaldia, Ha ll. f .

tanacetifolia, Wi lld .

tridentato., Soland.

V is ianii
,
Pane.

wrangeliana, Fisch. dc

Poterium alpinum ,Hort.Kew.

canadense, A . Gray .

officinale, A. Gray .

Sanguisorba, L.

Pratia angulata, Hook.f.

oPrenanthes purpurea, L .

Primula algida, Adams .

capitata, Hook.

cortusoides, L.

denticulata, Sm.

elatior, H ill.
Forbesi, Franck.

japonica,A . Gray .

obconica, Hance.

officinalis, Jacq.

Poissoni, Franck

rosea, Royle.

verticillata, Forsk.

vulgaris, Huds .

Prunella grandiflora, Jacq.

var. laciniata, Hort.

var. rubra, Hort.
vulgaris, L.

Psoralea macrostachya, DC .

physodes, Hook.

Pulicaria dysenterica, Gaertn .

Ramondia pyrenaica,Rich.

Ranunculus acris, L.

var. Steveni.
arvensis, L.

Broteri, Freyn .

brutius, Tenure.

caucasicus, B ieb.

Raphanus maritimus, Sm.

sativus, L.

Rapistrum linnaeannm ,
B oiss.

4: Rent.

Reseda alba, L.

glauca, L.

lutea, L .

Luteola
,
L.

odorata, L.

virgata, B oiss . 4: Re nt.

Rhagadiolns Hedypnois, Fisch .

stellatus, Gaertn .

Roemeria hybrida, DC.

Rubia peregrina, L.

Rudbeckia amplexicaul is, Vahl.digitata, Mill.
lac iniata, L.

maxima, Nutt.
speciosa, Wender.

Rumex abyssinicns, Jacq .

alpinus, L.

Acetosella, L.

Ranunculus, cont.
chaerophy llus, L.

Chins, DC .

Cymbalaria, Pursh.

falcatus, L.

Flammula, L .

gram ineus, L.

lanuginosus, L.

Lingua, L.

muricatus, L.

Ophiogloss ifolius, Vill.
Sardons, Cr .

trilobus, Desf.

Rheum collinianum, Ba ill.

Emodi
,
Wa ll.

Franz enbachii, Muent.
macropternm,

.Ma rt.
officinale, Ba ill.

palmatum, L.

var. tanghuticum .

Rhaponticum , L.

undulatum, L.

webbianum, Roy le.

Ricinus communis, L.
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Scabiosa amoena, Jacq.

arvensis, L.

atropurpurea, L.

australis, Wulf.

brachiata, S ibth. cf: Sm.

caucasica, B ieb.

Columbaria, L.

gram inifol ia, L.

gramuntia, L.

integrifolia, L.

isetensis, L .

lancifolia, Lernat.
macedonica, Vis.

micrantha, Desf.

palaestina, L.

Portae, Huter .

prolifera, L.

Pterocephala, L.

succisa, L.

sylvatica, L .

vestina, Face.

Scandix Balansae, Reut.
Schiz anthus pinnatus, Ruiz d:

Pav.

retusus,Hook.

Schiz opetalum
’

Walkeri, Sims.

Scilla bifolia, L .

festalis. Sa lish.

hispanica, M ill.peruviana, L.

sibirica, Andrews.
verna, Huds .

Scirpus Eriophorum, M icha
'

.

Holoschoenus
,
L

polyphyllus, Vahl.
setaceus, L
triqueter, L.

Scleranthus annuus, L.

Sclerocarpus nniserialis, Benth.

J: Hook .f.

Scolymus maculatus, L.

Scopolia lurida, Dun .

Scorpiurus vermiculata, L.

Scorz onera hirsuta, L.

hispanica, L.

lacin iata
,
L.

24

Scrophularia alata, Gi lib.

alpestris, J . Gay .

aquatica, L
nodosa, L.

Scorodonia, L.

sylvatica, B oiss. if: Heldr.

vernalis, L .

Scutellaria albida, L .

alpina, L.

altissima, L.

baicalensis, Georgi.
galericulata, L.

Secale Cereals , L .

Securigera Coronilla, L.

Sednm acre, L.

Aiz oon, L.

album,
L.

amplexicaule, DC .

Anacampseros, L.

caeruleum, Vahl.

Ewersii, Ledeb.

hispanicum,
L.

hybridum,
L.

maximum,
Sut.

var. atropurpureum.

middendorfianum , .lfaa'im.

roseum, Scop .

rupestre, L .

Telephium,
L.

villosum,
L.

wallichianum,
Hook. f. cf:

Selinum Gmelini
,
Bray .

tenuifolium, Wa lt.

Sempervivum arvernense, Lecoq
J: Lamotte.

Boissieri, Hort.

boutignyanum,
Billot d:

Gren

caucasicum , Rup r .

fiagelliforme
,
Fi sch.

mettcnianum, Schnittsp .

montanum,
L.

obscurum,
Hort.

Pilosella, Hort.

Pomellii, Lamotte.

speciosum, Lamotte.
tectorum,

L.

var. rusticanum, Hort.

Verloti, Lamotte.

violaceum, Hort.



Senecio adonidifolins, Loisel.
aegyptius, L.

aurantiacus, DC .

C ineraria, DC .

diversifolius , Wa ll.

Doria
,
L.

Doronicum,
L.

elegans, L.

Hodgsoni, Hort. Kew.

japonicus, Sch. B ip .

Kaempferi, DC .

macrophyllus, B ieb.

nemorensis, L.

sarracenicus, L.

squalidus, L.

suaveolens, E ll.
thyrsoideus, DC .

viscosus, L
Serratula coronata, L.

heterophylla, Desf.

quinquefolia, B ieb.

tinctoria, L.

Sesamum indicum, L.

Seseli elatum,
L .

gummiferum, Sm

osseum, Crantz .

Sesleria cylindrica, DC .

Setaria glauca, B eauv.

ital ica, Beano .

macrochaeta, Spreng.

verticillata, Beauv.

viridis
,
Beano.

Sherardia arvensis, L.

Sidalcea candida, A. Gray.

Sideritis scordioides, L.

Siegesbeckia orientalis, L.

Silene alpestris, Jacq.

Armeria, L
chloraefolia, Sm. var. swer

tifolia.

chromodonta, B oiss . 4:

Rent.

clandestina, Jacq.

colorata, Poir .

conoidea, L.

cretica, L.

Cucubalus, lVibel.
echinata, Otth.
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Silene, cont

Siler trilobum, Seep.

Silphium integrifolium, M icha
'

.

perfoliatum
,
L.

scaberrimum, E
'
ll.

trifoliatum
,
L.

var. ternatum, Retz .

Silybum eburneum, Coss. J:
Dur

Marianum, Gaertn.

Sisymbrium assoannm, Lose. d:

Fabaria, Sibth. cf: Sm.

fimbriata, Sims .

Fortunei, Vis .

fuscata, Link.

gallica, L.

glauca, Pea rr .

italica, Pers .

juvenalis, Delile .

lacta, A. B r .

linicola, C . C . Gmel.
longicilia, Otth.

longifiora, Ehrh.

monachorum, Vis .

Muscipula, L .

noctifiora, L.

nutans
,
L.

obtusifolia, Willd.

pendula, L .

quadrifida, L.

rubella, L.

Sartori, B oiss .

Saxifraga, L .

Schafta, Gmel.

sedoides, Jacq.

squamigera, B oiss.

stylosa, Bunge.

tatarica, Pers .

tennis, Willd.

undulata, A it.
verecunda, S. Wats .

vesiculifera, J . Gay .

austriacum, Jacq .

erysimoides, Desf.

h ispanicum, Jacq .

multifidum, Willd .

polyceratium, L.

Sophia, L.

strictiss imum. L.

tanacetifolium , L

Thaliana, Hook.



Sisyrinchium angustifolium,

striatum
, Sm.

Sinm latifolium
, L.

Smilacina racemosa, Desf .

stellata, Desf.

Smyrnium Olusatrum, L.

Solanum guineense, Lam.

n igrum,
L .

villosum , W
'

illd.

Solenanthcs lanatus, A .DC .

Solidago arguta, A it.
canadensis, L .

Drummondi,Tor r . J: Gray .

elliptica, A it.
elongata, Nutt.
glomerata, M icha

'

.

lithospermifolia, Willd.

Virgaurea, L.

Sonchus oleraceus, L.

palustris, L.

Sophora angustifolia, Sieb. J:
Zucc.

Sorghum vulgare, Pers.

Sparganium simplex, Huds .

Spartina Schreberi , J. F . Gmel.

Specularia falcata, A.DC .

var. castellana, Lange.

pentagonia, A.DC .

perfoliata, A .DC .

Speculum,
A

Spergula arvensis, L.

Spiraea Aruncus, L.

Filipendula, L .

U lmaria, L
Sporobolus airoides, Torr .

asper, Kunth.

cryptandrus, A . Gray .

heterolepis, A . Gray .

Wrighti, Munro.

Stachys alpina, L.

var. intermedia.

annua, L.

arvens is, L.

Betonica, Benth.

Stachys, cont.
germanica, L.

grandiflora, B enth.

setifera, C . A . Mey .

sylvatica, L.

Statics bellidifolia, Gouan .

cordata, L.

echioides, L.

eximia, Schrenk.

Gmelin ii, lVilld .

gougetiana, Gira rd.

Limon ium, L.

sinuata, L.

speciosa, L.

snbpuberula, Hort.

tatarica, L.

Thouini
,
Viv.

tomente lla; B oiss .

Stevia Eupatoria, Willd .

Stipa Aristella, L .

Calamagrostis, Wahlenb.
capillata, L.

papposa, Nees .

pennata, L.

sibirica, Lam.

spartea, Tr in .

viridula, Tr in .

Suaeda maritima, Dum.

Succowia balearica, Med ic.

Swertia cordata, Wa ll.

perenn is, L.

Symphyandra Hofmanni, Pant.

pendnla, A.DC .

Wanneri, Heufil

Symphytum peregrinum,
Ledeb.

Synthyris reniformis, B enth.

Syrenia sessiliflora, Ledeb.

Tagetes erecta, L.

patula, L.

pusilla, H . B . J: K .

Tamus communis, L.

Tanacetum vulgare, L.

Taraxacum gymnanthum,
DC.

Telephium Imperati, L.

Tellima grandifiora, R.B r .
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Triticum durum , Desf.

monococcum,
L.

ovatum, Rasp .

vi llosum , B eauv.

violaceum ,
Hornem.

vulgare, Vill.
Tritonia Pottsn , Benth.

Trollius asiaticus, L .

Tropaeolum aduncum, Sm.

majus, L
minus, L.

Troximon

laciniatum.A. Gray .

Tunica olympica, B oissprolifera, Seep .

Saxifraga, Seep .

Typha angustifolia, L.

latifolia, L.

stenophylla, Fisch. d: Mey .

Tyrimnus leucographus, Cass.

Uniola latifolia, M icha'

.

Urospermum picroides, Desf.

Ursinia pulchra, N . E . Br .

Urtica membranacea
,
Poir .

pilulifera, L.

var. balearica, (L2
.

thunbergiana,Sieb Zu

Valeriana omcinalis, L.

var. exaltata, (M ikan).
v a r.

Valerianella carinata, Loisel.
coronata

, DC .

dentata, Poll.
echinata, DC.

eriocarpa, Desv.

c litoris, Poll.
vesicaria, Moench.

Veratrum album, L.

nigrum, L.

viride, Ait.
Verbascum Blattaria, L.

Chaixii, Vill.

grandifiornm, A.

sam buc ifo l ia,

28

Verbascum, cont.

Lychn ites, L.

malacotrichum,
B oiss . (l'

h.

Verbena angustifolia, M ichx .

Aubletia, L.

biserrata, H . B .

bonariensis, L.

caroliniana, M icha .

oflicinalis, L.

Verbesina helianthoides,M icha'

Vem onia altissima, Nutt.

Vicia amphicarpa, Dorth.

argentea, Lapeyr .

bithynica, L.

calcarata, Desf.

Cracca, L
disperma, DC.

Faba, L.

var. equina, (Stead ).
gigantea Hook.

narbonensis, L.

pyrenaica, Pourr .

sativa, L.

sepium, L.

nigrum, L.

orientale, B ieb.

phlomoides, L.

phoeniceum, L.

pulvernlentum, Vill.pyramidatum,
B ieb.

sinuatum, L.

Speciosum, Schrad .

Thapsus, L.

virgatum, With

Veronica aphylla, L.

var. pinnatifida.

Bidwillii
,
Hook.f.

Buxbaumi i
,
Tenore.

exaltata
,
Maud .

incana, L.

incisa, Ait.
longifolia, L.

var. subsessilia, M iq.

ofiicinalis, L.

repens, DC.

saxatilis, Seep .

serpyllifolia, L.

spicata, L.

virginica, L .

var. japonica. (Stead) .



V in ce toxi cum

Acanthopanax

V icia, cont.
sicula, Guss.

sylvatica, L.

unijuga, A. Braun .

varia, Host.

villosa, Roth.

Reichl) . f .

nigrum, Moench.

oflicinale, Moench.

Viola cornuta, L.

elatior, Fr ies .

hirta, L.

Jooi, Janka .

lutea, Huds .

odorata , L.

palustris, L.

pubescens, Ait.
striata, Ait.
sylvestris, Lam.

syrtica, Sand.

tricolor, L .

fuscatum ,
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Wahlenbergia capensis, A.DC .

dalmatica, A.DC.

tenuifolia, A.DC .

undulata,AD C.

Xanthium spinosum,
L.

strumarium, L.

Xanthocephalum gymnosper
moides, B enth. d: Hk. f .

Xeranthemum annuum, L.

cylé
ndracenm, Sibth. d:
m.

Zaluz ianskya capensis, Wa lp .

Zea Mays, L.

Zinnia haageana, Regel.
pauciflora, L.

Ziz iphora tenuior, L.

Zygadenus elegans, Pursh .

TREES AND SHRU BS.

Acer campestre, L.

var. aetnense.

var. collinum
, Wa llr.

circinatum, Pursh.

coriaceum, Tausch.

hyrcanum, Fisch. if: Mey .

insigne, B oiss . d: Buhse.

Lobelii, Tenore.

macrophyllum, Pursh.

monspessulanum, L

opulifolium, Vill.
var.

'

neapolitanum.

Pseudo-Platanus, L.

var. lutescens.

var. purpureum .

tataricum, L.

Ailantus glandulosa,Desf.

Alnus cordifolia, Tenore.

glutinosa, Gaertn .

incana, Willd.

japonica, S ieb. a Zucc.

maritima, Muehlenb.

sessiliflorum
, Alnns, cont.

nitida, Endl.
oregona, Nutt.
orientalis, Deene.

serrulata, Willd.

subcordata, C . A. Mey .

viridis,DC .

Amelanchier canadensis, Torr .

var. Oblongifolia, Torr.

d: Gray .

vulgaris, Moeneh.

Amorpha canescens, Nutt.
frnticosa, L .

Andromeda polifolia, L.

Arbutus Andrachne, L .

Menz iesn Pursh.

Unedo, L.

Aucuba japonica, Thunb.

Baccharis halimifolia, L,



Berberis angulosa, Wa ll.

Aquifolium,
Pursh.

var. fasciculat is, N ichols.
var. murrayana, Hort.

aristata,DC.

var. floribunda .

var. umbellata.

buxifolia, Lam.

canadensis, Pursh.

concinna, Hook. f.

Darw inii, Hook.

repens,Lindl.

Sieboldi i, .Mig.

sinensis, Desf .

var. spathulata.

Thunbergi, DC .

virescens , Hook. f .

vulgaris, L.

var. foliis purpureis .

var. iberica, Hort.

wallichiana, DC .

Betula alba, L .

var. pubescens, Loud .

corylifolia, Regel ckMaxim.

davurica, Pa ll.
Ermani, Cham.

fruticosa, Pa ll .
var. Gmelini, Regel.

humilis, Schrenk.

lenta, L.

lutea, M isha .

papyrifera, Marsh.

popul ifolia, Marsh.
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i Caragana, cont.

aurantiaca, Koehne.

brevispina, Royle.

frutescens, DC .

microphylla, Lam.

pygmaea, DC .

Carm ichaelia australis, R. B r .

Carpinus Betulus, L.

var. incisa.

caroliniana, Wa lt.

orientalis, .lIill.

Cassandra calyculata, D . Don .

Cassinia fulvida, Hook. f.

leptophylla, Hor t.

Catalpa cordifolia., Juame.

Ceanothus americanus, L.

Arnoldi , Hort.

azureus, Desf.

grandiflorus, Hort.

papillosus, Torr . d' Gray .

Celastrus articulatus, Tha nb.

Celtis occidentalis, L .

Cistus hirsutus, Lam .

laurifolius, L.

salvifolius, L.

vaginatus. A it.

Cladrastis amurensis, Benth.ulmifolia, S ieb. cf: Zuec.

Bruckenthalia
Reiehb.

Buddleia intermedia, Carr .

japonica, Hems l.variabilis, Hems l.

sp i cul ifo l i a,

Bumel ia lannginosa, Pers.

a ns semperv irens, L.

var. latifolia.

var. prostrata.

Calluna vulgaris, Sa lisb.

CaIOphaca wolgarica, F isch.

Calycanthus occidentalis, Ho ok .

J? Arn .

Clethra acuminata, JIM/tr .

alnifolia, L.Caragana arborescens, Lam.

var. Michauxi i .var. Redow skii .

Clematis aethusifolia, Turcz .

alpina, .ll ill.

campanifiora, B ret.

crispa, L.

Flammula, L.

Fremonti i, S . Wa ts.

fusca, Turcz .

lanuginosa, Lindl.
montana, Wa llf
orientalis, L.

Pitcheri, Torr . (f? Gray . var.

lasiostylis.

songorica, Range.

V italba L.

Viticelfa, L. var. alba.

var . rubra.
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Erica ciliaris, L.

cinerea, L.

mediterranea, L.

mnltiflora, L.

scoparia.L.

stricta, Donn .

Tetralix, L .

vagans, L.

Watsoni, DC .

Escallonia exoniensis
,
Hort.

punctata, DC .

rubra, Pers.

Euonymus atropurpureus, Jacq.

europaeus, L.

pur urens.latifolius, cop .

nanus
,
B ieb.

obovatus, Nutt.
Exochorda Alberti, Regel.
Fraxinus fioribunda, IVa ll.

Ornns , L.

rhynchophylla, Hance.

Garrya fiavescens, S . Wa ts .

Gaultheria procumbens, L.

pyrolaefolia,Hook. f.

Shallon, P ursh.

Gaylussacia resinosa, Torr . d:

Gray .

Genista aethnensis, DC .

anglica, L.

cinerea, DC .

germanica, L.

hispanica, L.

pilosa, L.

sagittalis, L.

tinctoria, L. var. elatior.

virgata, DC .

Halesia corymbosa, N ichols .

tetraptera, L.

Hedera Helix, L.

Hedysarum multijuga, Ma rim.

Helianthemum formosum ,

D una l.
halimifolium ,

Willk.

polifolinm, Pers .

vnlgere, Gaertn .
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Hel ianthemum,
cont.

var. mutabile .

var. rhodanthum.

Hippophae rhamnoides, L.

Hovenia dulcis, Thunb.

Hydrangea arborescens , L.

Hortensia, DC . var. acumi
nata, A. Gray .

paniculata, Sieb. cf” Zucc.

pubescens,Decne.

radiate, Wa lt.

crassifolia,

Ilex Aquifolium,
L .

decidua, Wa lt.

glabra, A . Gray .

laevigata, A . Gray .

opaca, Ait.verticillata,A . Gray .

— var. fructu luteo .

Jasminum fruticans, L.

hum ile, L.

Juniperus ch inensis, L.

communis, L
excelsa, B ieb.

Sabina, L.

sphaerica, Lindl.
Kalm ia angustifolia, L.

var. nana.

var. ovata.

glauca, A it.latifo lia, L.

Laburnum alpinum , J . S . I
"
, rs l.

— var. biferum , Hort.
— vulgare, J . S . Pres!

Hymenanthera
Hook.f.

Hypericum Androsaemum, L.

Ascyron, L.

aureum, Bartr .

calycinum, L .

elatum,
Ait.

h ircinum,
L.

hookerianum,Wightd:Arn .

inodorum ,Jacq.

kalmianum , L.

moserianum, Andre.

patulum,
Thunb.

prolificnm, L.

nralum,
Don .



europaea, DC .

leptolepis, Endl.
— var. murrayana.

occidentalis,Nutt.
Ledum latifolium, Ait.palustre, L.

Lespedez a Stuvei, Nutt.
Leucothoe Catesbaei,A. Gray .

Davisiae, Torr .

racemosa, A . Gray .

Leycesteria formosa, Wa ll.

Ligustrum Ibota, S ieb.

— var. regelianum .

japonicum, T hunb.

sinense,Lour .

vulgare, L.

Lindera Benz oin, B lame.

Liriodendron tulipifera, L.

Lonicera alpigena, L.

angustifolia Wa ll.

Caprifolium, L .

flava, S ims .

glauca, H ill.japonica, Thunb.

Morrowii
,
A. Gray.

nigra, L .

orientalis, Lam .

Periclymenum , L.

var. serotina.

Sullivantu.A. Gray .

tatarica, L.

Xylosteum, L .

Lupinus arboreus. L.

Lyonia paniculata, Nutt.
Magnolia tripetala, L.

Menispermum canadense , L.

Menz iesia globularie, Sa lish.

Microglossa albescens,
Clarke.

Morus nigra, L.

Myrica cerifera,L.

Gale, L.

Myricaria germanica
,
Desv.

14888

C. B .
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Neillia amurensis, B enth. d:

Hook.

opul ifolia, B enth. d: Hook.

Torreyi, Wats .

Olearia Haastu, Hook. f.

macrodonta, B aker .

Ononis aragonensis, Asso.

fruticosa, L.

rotundifolia, L.

Ostrya carpinifolia, Scop .

Oxydendron arboreum ,
DC .

Pernettya mucronata, Gaud ieh.

Petteria ramentacea, Pres l.

Philadelphus
Lange.

coronarius , L.

var. tomentosus , Hook.

f . d Thoms .

gordonianns, Lindl.

grandiflorns, lVilld .

hirsutus, Nutt.
Keteleeri, Hort.

Lemoinei, Hort.

Lewisn ,
Pursh.

Satsum i, S iebold .

Photinia variabilis, Hems l.

Picea Glehni
,
F . Schmidt.

acuminatus,

Pieris japonica, D . Don.

mariana, B enth. d’ Hook.

Pinus Cembra, L.

Jefi re '

yi, A . .ll urr .

monticola, Dougl.
Penke, Gr iseb.

ponderosa, Dougl.Thunbergii, Parl.
tuberculata, Gord.

Piptanthus nepalensis, Sweet.
Platanus acerifolia, Willd .

occidentalis, L.

Populus deltoidea, Marsh.

nigra, L.

Potentilla fruticosa, L.

salesoviana, Steph.



Prunus acida, B orkh. var. sem

perflorens.

alleghaniensis, Porter .

americana, Marsh.

Amygdalus, Stokes .

Avium , L.

Brigantiaca, Cha ise.

Capollin, Zuee.

cerasifera, Ehrh.

demissa
,
Wa lp .

hum ilis, Bunge.

Laurocerasus, L. var. col

chica.

lusitanica, L. f .

maritima, Wangenh.

Persica, Stokes . var. folus
rubris.

serotina, Ehrh.

Ptelea trifoliata, L .

var. glauca.

Pyrus americana, DC .

arbutifolia, L.

Ar ia
,
L.

var . graeca, B oiss.

Aucuparia, Gaertn .

baccata, L.

Balansae, Decne.

betulaefolia, Bunge.

canescens, Spach.

communis, L.

Cydonia, L.

decaisneana, N iehols .

floribunda, N ichols .

germanica, Hook. f.

intermedia, Ehrh.

japonica, Thunb.

lanata, D . Don .

lobata, N ichols .

longipes, C03 3 . 4: Dar ie n.

Malus, L
Maulei

,
M as t.

Michauxi, B ose.

nigra, Sargent.
nivalis, Jacq.

pinnatifida, Ehrh.

prunifolia, lVilld .

Ringo, Maxim.

sikkimensis. Hook. f.

sinaica Thawin.

Sorbus Gaertn .

spectabilis
, Ait.

spuria, DC .

Toringo, S ieb.
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Rhamnus Alaternus, L.

var. angustifolius.
carolinianus. Wa lt.

catharticns, L.

crenata, S ieb. doZuec.

Frangula, L.

libanoticus, B oiss.

purshianus, DC .

Rhododendron campanulatum,

Don .

cinnabarinum,
Hook. f.

ferrugineum,
L.

fiavum , G. Don.

myrtifolium ,
Ladd .

ponticum, L.

var. cheiranthifolium .

lancifolium .

Smirnow i, Trautv.

Rhodotypus kerrioides, S ieb. d:

Zucc.

Rhus Cotinus, L.

glabra, L.

Toxicodendron, L.

typhina, L.

Ribes alpinum, L.

var. pumilum, Hort.

aureum ,
Pursh.

var. aurantiacum minus,
var. praecox, Lindl.
var. tenuifiorum,

Torr.

cereum,
Do ugl.

divaricatum,
Dougl.

Grossularia, L.

multifiorum ,Wa ldst. d:K it.

petraeum,
Wulf.

robustum,
Hort.

rubrum ,
L.

var. Schlechtendaln .

sanguineum ,
Pursh.

var. atrosanguineum,

Hort.

var. epruinosum,
K.

Robinia Pseudacacia, L.

Rosa acicularis .Lind l.
agrestis, Sa vi.
alba, L.

alpina, L.

var. pyrenaica, Gouan.
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Spartium junceum,

'L.

Spiraea betulifolia, Pa ll.
bracteata, Za bel.
canescens, D . Don .

discolor, Pursh.

Douglasii, Hook.

japon ica, L.f .

var. glabrata, Nichols.

lindleyana, Wa ll.

nobleana, Hook.

notha, Za hel.
salicifolia, L.

sorbifolia, L.

tomentosa, L.

Staphylea pinnata, L.

SymphoricarpusHeyeri,Dippel.
mollis, Nutt. var. ciliatus,
Nutt.

orbiculatns, M oench.

racemosus, M ichx
rotundifolius , A. Gray .

Symplocos crataegoides, Buch
Ham .

Syringa Emodi, Wa ll.

var. rosea, Cornu.

pek inensis, Rupr.

persica, L.

Tamarix tetrandra, Pa ll.
Taxus baccata, L.

cnspidata, S ieb. J: Zuce.

Tecoma radicans, Juss.

Thuja gigantea,Nutt.japonica, Maxim.

occidentalis, L.

var Dicksoni.

orientalis, L.

Tilia argentea, Desf.

cordata, M ill.petiolaris.DC .

platyphyllus. Scop .

vulgaris, Hayne.

Ulex europaeus. L.

nanus, Forst.

Ulmus campestris, L.

Vaccinium Arctostaphylos, L.

corymbosum, L

var. amoenum,
A. Gray .

erythrocarpum,M ichr .

hirsutum, Buckl.
ovatum, P ursh.

padifolium , Sm.

pensylvanicum Lam.

heterophylla, Thanh.

riparia, M icha'

.

WiddringtoniaWhytei, Rend le .

Yucca Whipplei, Torr .

Zelkowa acuminata, P la nch.

Zenobia speciosa, D . Don .

var. pulverulenta .

m
,

V iburnum acerifolinm , L.

burejaeticum , Regel
Herd

cassinoides, L .

dentatum
,
L .

dilatatum
,
Thanh.

hanceanum ,
Maxim .

Lantana, L.

molle, M ieh.r.

Opulus, L.

prunifolium, L.

Tinus, L.



ROYAL GARDENS , KEW .

B U L L E T I N

MISCELLANEOUS INFORMATION.

APPENDIX 11.— 1898.

NEW GARDEN PLANTS OF THE YEAR 1897.

The number of garden plants annually described in botanical
and horticul tural publications, both English and foreign, is now

so considerable that it has been thought desirable to publish a

complete list of them in the Kew Bulletin each year. The

follow ing list comprises all th e new introductions recorded during
1897. These lists are indispensable to the maintenance of a

correct nomenclature, especially in the smaller botanical esta

blishments in correspondence with Kew , which are, as a rule,
only scantily provided with horticultural periodicals. Such a

list wi ll also afford information respecting new plants under
cultivation at this establishment, many of which w ill be distri
buted from it in the regular course of exchange w ith other
botanic gardens.

The present list includes notonly plants brought into cultivation
for the first time during 1897, but the most noteworthy of those
which have been re-introduced after being lost from cultivation .

Other plants included in the list may have been in gardens for
several years, but either were not described or their names had
not been authentica ted until recently .

In addition to species and botanical varieties, all hybrids,
whether introduced or of garden origin, w ith botanical names,

and described for the first time in 1897, are included. It has not

been thought desirable, however, to give authorities after the

names of garden hybrids in such genera as Cypripedium, &c.

Mere garden varieties of such plants as Coleus, Codiceum or

Narcissus are omitted for obvious reasons.

In every case the plant is cited under its published name,

although some of the names are doubtfully correct. Where ,
however, a correction has appeared desirable, this is made .

The name of the person in whose collection the plant was first
noticed or described is given where known .

An asterisk is prefixed to all those plants of which examples
are in cultivation atKew .
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The publications from which this list is compiled, w ith the
abbreviation used to indicate them, are as follows —B . B .

Bulletin de L’

Herbier Boissier. B . H . N .
—Bul letin duMuseum

d
’

h istoire naturelle
,
Paris . B . .V .

— Botanical Magaz ine. B ruant
Ca l . -Brnant

’

s Catalogue ofNew Plants, 1897. B .T. 0 .
— Bulletino

del la R. Societa Toscana di Orticultura . Ga rd — The Garden .

G. C .
— Gardeners’ Chronicle. G. and F .

—Garden and Forest.

Gfl .
- Gartenfiora. G . 11 .

— Gardeners Magaz ine . G. W.

Gar dening World . I ll. H .
— L

’

Illustration Horticole . Ja rd.
— Le

Jardin . J . of H.
— Journal of Horticulture. J . H . F .

-Jonrnal ds

la Société nationals d’

horticulture de France. J . 0 .
-Journal ds s

Orch idées. K . B .
—Bulletin of Miscellaneous Information, Royal

Gardens . Kew . L .
— Lindenia. Lem. Cat.— Lemoine

,
Plantss

Nouvel les . Lind. Ca t.— L
’

Horticultnre Intsm ationale, Catalogue.

M . D . G .
— M itteilungen der Dentschen Dendrologischsn Gesell

schaff. M . G. Z .
— Moller

’

s Deutsche Gartner-Zeitung. M . K .

Monatsschrift fiir Kakts enkunds . N . B .
— Notiz blatt des Konigl .botanischen Garten und Museums zu Berlin. N . G. .M.

— Dr.

Neubsrt
’

sGarten-Magaz in . 0 .R.
— Orchid Review . R. H — Revue

Horticole. R.H . B .
— Revue de l’Horticnltnre Beige. Sand Ca t.

Sandsrs
'
Catalogue of New Plants, 1897. Spaeth Ca t.— L. Spaeth,

General Nursery Catalogue . Veitch Ca t. - Veitch Sons,
Catalogue of Plants . W. G.

— Wiener Illnstrirte Garten-Zeitung.

The abbreviations in the descriptions of the plants are — ft.
Footor Feet. G.

— Gresnhouse . H.
— Hardy . H . H — Half-hardy .

in.
— Inches . S .

— Stovs .

AIOOJSH Glgas, Chantri e r. (R. H .

1897. S . A handsome plant
with lea ves Sit. high ,

intense green
above

, paler beneath .

Acalypha Chantrieri. (R. 11. 1897.
U rticaceas . S . A garden hy

brid between A. immiltoni ana and

A . ma r rophylla . (Chantrier Freres, Remarkable
Mortefontaine, France .)

Acalypha morfontansnsis. (R. H .

1897, S. A garden hybrid be
tween A. hamiltoniana and A. ma r

gina ta . (Chantrisr Fréres, Mortsfon
tains , France.)

Adiantum fasciculatnm, Hort. ( 0 .

C. 1897, x ii., Filices . S. A
variety of A. eanea tnm with crested
fronds. (H . B. May .)

Aglaonema oblongifolium, var.

Curt1s11, N . E . Br. ( 0 . o. 1897, xxi.,
Aroidezc . S . Differs from the

type in having leaves variegated w ith
wh ite along the course of the principal
lateral veins. Penang. (J. Veitch 8:
Sous.)

Alnus wrescsns, Koehne. (Spaeth
Cat. 1897-8, Cupuliferie . H. A
handsome Alder allied to A. inemm.Colorado. (L. Spaeth, Berlin .)

Alocasm gibbs . (R. H . 1897
,

Aroideaa. S. Agarden hybrid between
A. pucciana and A. a rgyra a . (Chan
trier Fréres, Mortefnotaine, France.)

for its large siz e
,
the deep cutting of

the leaves and themale-green mottled
petioles . (Chantrier Fréres, Morte
fontaine

,
France.)

Alocasia Ubiati. (J. H. F. 1897,
S. A garden hybrid between

Alocas ia meta ll ico and C olooas ia odors .

(Chantrier Freres, Mortefontaine.

France.)

‘Androsacsmacrantha
,Boiss.&Huet.

(Gard. 1897
,
lii., Primulaceae . H.

A distinct species, belonging to the
A. srp fent rionale group. It forms a

large rosette of leaves which are

horntd near the tip, and beers strong
spikes of pure white flowers. Armenia.

(Kenn)

Androsace raddiana.
80mm a Levier

(Ja rd . 1897. H. A pretty bi
sunis l species, with rosettes of toothed
leaves and rose-coloured flowers.
Caucasus. (H. Correvon, Geneva.)

Anemia rotundifolia,Masters. ( 0 . (P.
1897, xxi., Filices. S. A new
species, with long narrow fronds
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dulona shorter than the leaves bracts

large, deep flowers pale greenish
yellow. (Ed . dre, Lacroix, Indra
st-Loire.)

Bulbo yllum claptonense, Hort.
( G. . 1897, xxi , Orchidee . S .

A colour variety of B . L obbii. (H.

Low inCo.)

BulbOphyllum ptiloglossum,Wendl.

( G. C. 1897, xxi , S .

A new species, allied to B . barbi m m,

from which it difiers chiefly in ving
green and purple flowers with hornless
anthers and purplish hairs covering
the margins of the distinctly lobed

lip. Madagascar. (Herrenhausen.)

‘
Oalochcrtus clavatus, 8. Wats .

( 0 . M . 1897, Liliacee . H . A
large flowered, golden yellow coloured
species , having a z igzag line of rich

brown where the hairy portion

commences. Anthers deep putpla.

California . (E . Wallace 6: Co.)

CalochortusPlummerie sures .

1897
,

H . A variety with golden

yellow flowers . Midway down the

petal is an irregular scarlet marking
across the segment, and below this
there are crimson and scarlet dots

among the go lden hairs. A near

ally of C. orna tus .) C
'

fornis .

(R.Wallace inCo.)

Campanula balchiniana.

(1
0 . a.

1897. Campanulacese. A beau
tifully variegated sport from C

f ragilis. (W. Balchin Sons.)

Canna indies variegata. Sander.

( G. 0. 1897, xxi., Scitamineae. S.

A variety with the leaves striped with

ye

c

l

z

l

gy
. Solomon Islands . (F. Sander

8s

‘Carex Vilmorini, Mottet. (R. H .

1891, 79, f. Cyperaceaa. G. A

graceful species with long very nar

row leaves. Nsw Zealand. (Vilmorin,

Andrieux CO., Paris .)

Catasetum splendens Grignani .
Orchidew. S. A

form of th is natural hybrid , nearly
allied to (f. d . lansbergc

'

a num but with
the h p white tinted w ith orange

yel low . (L
’

Il orticulture Interna
tionale, Brussels .)

flatasetum splendens lansbergsa
sum. (S. H . 1897, s . A. form

of this natural hybrid with broad
white sepals dotted with rose ; lip
deep yellow inside, light yellow

externally . (L
’

Horticul ture Inter

Catasetumsplendens rubi osum.

(L. 1897, t. S. A cm with

sepals and petals of a deep brownish
red , lip deep yellow with lines of red
dish -brown dots . (L

’

Horticulture
Internationale, Brussels.)

attl
ei
a bowrin

'

giano blesensis.

(J. . F. 1897, Orchideae. A

gardenhybrid between 0. bowm
’

agia sa

and 0 . blessacie. (C. Maron, Mar
seilles.)

mi

Cattleya dubia. (J. 1897,
A garden hybrid whose supposed
parents are ( I. Triana and (J. Harri
som

’

ca. (C. Maron
,
Marseilles .)

Cattleya elatior. (s. H. 1897, A

garden hybrid between 0 . interm d ia
and C. Skimwr i. (G.Mantin, Orleans.)

Cattleya Feuillati . (J. H. F. 1897,
A garden hybrid between

C. gattata p olds
’

and super
-bu.

(C . Maron, Marseilles .)

Cattleya Gaudu. (.LH . I". 1897,
A garden hybrid between guttata
Leopoldi and 0 . Lodd igess

’

i. (C.Maron,Marseilles .)

Cattleya Gibbonsiae. (S. H . 1897,
A garden hybrid between 0 .

Honda!i and C. Loddiges is
'

. (G.

Mantin, Orleans.)

Cattleya Grossu, Kri nz l. ( Gfl. 1897,
113, t. Near 0 . bicolor, or

possibly a hybrid between 0. bicolor

guttata . Origin
(St. Petersburg, B. G.)

Cattleya hardyana moortebeeki
ensis, (S. 11. 1897, A large

flowered highly
-coloured form of this

hybrid. (L. Linden & Cc.
,
Brussels.)

Cattleya hardyana Reginae. (S. H.

1897. Another form of this

Cattleya brsautsana. (J. H. F. 1897.

A garden hybrid between C

Lodd igesi i and C.mperba . (C. Maron;
Marseilles.)

Cattleyachesnelliana. (J.H. F. 1897,
A garden lrvbrid between

C
'
. bicolor and C. bowringia sa . (G.

Mantin Orleans.)



and petalssepals

straw yellow . (L. Linden 8c CO.,

CattleyaHeloisiae. (R. H . 1897,
A garden hybrid between C. Mosaics

and C. Forbesii superba . (G. Mantin,

Cattle a intermedio Skinnern .

(J . F. 1897, A garden hybrid

between the plants indicated by its

name. (G. Mantin
,
Orleans .)

Cattlsya labiata superba. (L.

1897, t. Sepals and petals rose

shaded wi th purple ; lip large, deep
red purple. (L

’Horticulture Inter
nationale

,
Brussels .)

Cattleya massiliensis. (R H. 1897,
l 2

,
t. 0 .R. 1897, G. Agarden

hybrid of which Laelia cr ispa. and

C. Triam are the probable parents.

The correct name of this is Lacti c

ca ftleya.mass il iensis. (Louis-Fournier,Marseilles .)

Cattleya maxima. virginalis. (L.

1897, t. Petals and sepals

white, lip blotched and striped with

red-purple . (L
’

Horticulture Inter

nationale, Brussels .)

Cattleya Mendeli Kegeljani. (L .

1897, t. A variety with the

flower wholly white with the excep
tion of the disk, which is striped and

shaded with sulphur-yellow . (F. Keg
elian,

Namur.)

Cattleya olivetsnsis. (n. H. 1897,

A garden hybrid between

C. Lodd igen
'

i super
-bu. and C. ma z ima

pemvierm
’

s . (G. Mantin ,
Orleans .)

Cattleya Reginae. (J. H . F . 1897,
A garden hybrid between Lwl ia

purpurata. blenke ime zm
’

s and Cattleya

Forbcn
‘

i . (G. Mantin, Orleans.)

Cattleya russ
’

eliana. (R. H . 1897,
A garden hybrid between C.

labia ta Wa rm i and C. schilleria rw

Regmlh
’

i. (G Mantin, Orleans.)

Cattleya russslliana major. (R.

11. 1897, A garden hybrid

between C. l abia ta "’
a rm'r i and P.

achilleria na . (G. Mantin
, Orleans.)

Cattleya russslliana sulphurea.

(B . H. 1897. A garden hybrid

between C. labia ta Warm and ( 1

schilleria M . (G. Mantin, Orleans.)

41

Cattleya Trianaedeliciosa. (L. 1897,
t. A form with the lip of a rich

purple-red colour
,
disk golden yellow.

(Dr. Capart, Brussels.)

Cattleya Trianae eminens. (L.

1897, t. A form with white

sepals , pale rose-coloured petals and a
lip with a large carmine-purple blotch
margined with white

,
disk yellow.

(L. Linden 8: Co.)

Cattleya Trianae exornate. (L .

1897, t. Sepals and petals pale

rose
,
lipwith an orange-coloured blotch

su
g
ounded by red-purple. (L. Linden

o.)

Ceropegia Woodu,
( G. C. 1897, xxii., 3 5 7, f. Ascle

piadee . G. A small decumbent or

climbing species with thin stems ,
bearing cordata fleshy grey and green
leaves, and axillary ,

flowers an inch

long coloured pink and purple. Natal .

(Kew and W. Bull.)

‘
Cirrhopetalum Curtiam, Hook . f.

(B . M. t. Orch idea . S. A new

species, allied to C. Gustingii, with a

flexuous rhizome, ovoid pseudobnlbs

5 in. long, and linear oblong leaves
4 in . lon scape 4 in. long bearing an
umbel 0 small white, pink and yellowflowers. Malacca. (Kew.)

Cirsium rhizocephalum. C. A. Mey .

(Ja rd. 1897, Composite . H .

A species with very. spiny hairy
leaves and stemless heads of yellowishflowers. Caucasus. (H. Correvon,

Geneva.)

Cleisostoma zollingsrianum,

Kranz l . ( G. Orchi
dess. S. A new species

“
of Vanda

like habit, but with very short spikes

of only a single flower, which is l in.

across and white wi th red-brown

spots .

”
Sunda Islands . (Zollinger

Jenny , Zurich.)

Onicus Provosti, Franchet. (J . B .

1897, Composites. 11. A near

Chionoscilla Al leni. ( 0 . C. 1897

xxi. ,19l , f. Liliacea . H. A natural
hybrid between Chionodoam Lw ilice

and Soilla bifolia . Its characters are

intermediate between the
,
two parents .

(Kew.)

Cineraria Lynchn. ( 0 . and F . x ,

Compositm. G. A garden hybrid
between C. multi/20 m and 0. orn ate

var. (Cambridge B. G.)



ally of C. M atwha ti
‘

m , but diflers
by its sessile (not amplexicaul) leaves
with a rounded base , margins cut as

in C. lameolatus. Northern China.

(Maurice de Vilmorin, France.)

Coohlioda miniata, L. Lind. (L. 1897,
t. Orchidee . G. Supposed tobe
a natural hybrid between C. oib

‘

tz l i
‘

ana

and C. mdounica . (L
'

Horticulture
Internationale, Brussels.)

Cochlioda stricta, Cogu. ( 0 .

xxii., G. A new species , with
ovate compressed,bronz y-green pseudo
bulbs, narrow acute leaves. and a

slender erect peduncle, bearing nu
merous erect rose-coloured flowers

smaller than those of C. roam which

they otherwise resemble. Colombia.

(M. de Lairesse, Liege.)

Colchicum candidum, Schott a

Kotschy. G. 0. 1897, xxi .,
Liliacee . A free-blooming plant,
with delicatewhite flowers flushed with
pale rose. Asia Minor.

Colchicum cilicicum. ( 0 . C. 1897,
n i., 2 . A species with small
rose-cc cured flowers
Asia Minor.
Colchicum Bitchei, R. Br. ( 0 . C.

1897, xxi., A small-flowered
species, the flowers of which appear in
spring with the leaves. Asia Minor.

Commel ina sellowiana. (W
f. Commelinaceee. G .

A compact growing species wi th
showy cobalt-blue flowers. Argentina.

(Dammann a CO., Naples.)

Cordyline Busselli Hort. ( G. ( t

1897, x ii ., iliacese. G. A
form of C. austra l is with the leaves
coloured dull brown, the midrib being
yellow. (J. Russell.)

‘
Coriaria terminalis,Hemsl M 11 0 .

1897, t.) Coriarim. H. This plant is
flgured in this workunder the name of
C. nep ateam

'

s ,Wall. itdiflers however
from that species in its 5—9-nerved
leaves and its terminal inflorescenoes.
Himalaya and China. (MaxLeichtlin,
Baden Baden.)

‘
Cotyledonreticulata,Thunb. ( 0 . 0.

1897, xxi., 282 f.) Crassulacem.

A species with a gouty stem, fleshy
c

y
lindrical leaves and erect corymbs

0 small whitish flowers, the stalks of
are persistent and

nous. S. Africa.

CrinumLaurenti, Durand a De Wild.
(R. H. 97, t.) Amaryllidee .

G. A white flowered species very
nearly allied to (

1
. giganteum. Congo.

(Brussels B. G.)

‘
CrinumWoodrowi, Baker, ( 0 . and

F. 1897. S. A new species with

a large ovate brown bulb,with scarcely
any neck, and broad glaucous leaves
scape 2 ft., bearing an umbel of about
twelve white long-tubed flowers .

Bombay. (Kew )

‘
Croton Eluteria, Benn. (B . M . t.

Enphorbiacezs . S. The source
of the Cascarilla Bark of commerce.

It was in cultivation a century and a

half ago, and after a long interval was

again introduced to Kew in 1887. It

is a shrub with wiry branches, ovate

leaves 2 in. long, grey-green above,
silvery beneath . and axillary racemes
of small white fragrant flowers.
Bahamas. (Kew.)

(R. II. 1897,
Apparen y a garden form of

Codiceum carirga tam. (Ch
freres, Mortefontaine, France.)

CrotonWarneri.
8. ti

Cyclamen colohicum, Albofl . (Jami .
1897

,
Primulacew H. This

difiers from C. carapa ce"; in its larger

tubers and leaves, and in the wider

and more obtuse petals. Caucasus.

(H. Correvcn, Geneva .)

Cyclamen Papilio. ( 0 . and F. x

G. A seedling sport from ( 7. la tifol ium.

(persicum .) (M. de Laughs , Brussels.)

Cymbidium lowianum
.
flaveolum.

(L. 1897, t. Orchidese. A

form with large flowers light yellow in
colour. (L

’

Horticulture Internationale,
Brussels.)

Cypripedium Amandinae. (R. H.

1897, Orchidese. Agarden hybrid

between 0. s facri a1mm and apolitsiss.

(Cambet a say Lyons .)

Cypripedium aurelianum. (R, H.

1897, A garden hybrid between
( I callomm and U. j aw nioo-mperbs sr.
(G.Mantin, Orleans ) .

Cypripedium Beekmani. ( 0 . a 1897,
m i , s. Said to be a hybrid
between 0 .B oz a lli and (J. bellatuluss.

Cypripedium bellatulo vsxilla
rium, Agarden hy
brid between the two species indicated
by the name. (Mrs. Briggs

-Bury.)
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dl

to

lbo’

D. ciliatm , with short

pseu obu bearing six or seven

lanceolate linear green leaves about
2in. lon racemes terminal. short, 4-5flowered; flowers wh ite, lip three
lobed, edged with long flexucus hairs.

Burma . (M . de Larisee, Liege.)

Dendrobium burberryanum. ( 0 . C.

1897,m 115 ; 8 . A

garden hybrid between D Jaminiamm
and D.findlayamm. (J.Chamberlain.)

Dendrobium coeleste, Lohsr. ( G. 0 .

1897, xxii.) S. Anew species.

“The

fleshy flowers are dark blue, the ovary
and spur purple ; sepals and tals

ovate, sub-equal ; lip obovate, b unt.
”

7 Philippines.

Dendrobium greatrixianum. ( a.

1897,xxii ., S. Aprett slender

species with white flowers a large

ovate labellum with a blotch of purple
at the base and apex.

" New Guinea.

(F. Sander inCo.)

Dendrobium nobile virginale.

( 0 . R. 1897, 145 , f. S. A variety
with pure white flowers, save a tinge
of pale primrose on the labellnm.

(F. Sander 65 Co.)

Dendrobium pa ilio, Loher. ( 0 . 0.

1897, xxi. 4163 S A new species,
allied to D. cmmena tum. Stems thin
and grass-like ; flowers large, solitary
pale rose-coloured, f nt, pendant,
lip wavy, purple veinmPhilippines.

Dendrobium sam entosum, Rolfe.

(B . M. t. 75 27. S. Habit of, and

allied to ,
D. bar atulum. Stems very

slender, l 8 in. long, branched ; leaves

produced before the flowers, the latter
being solitary or two or three together,
1 in. across, whitewith a yellow blotch
and a few lines of crimson at the base
of the labellum. Burma. (Kew .)

Dendrobiumtaurinum var. amboin
01180, Rolfe. ( 0 . R. 1897, S. A
variety with flowers coloured yel
spotted with brown, the type being
white and purple. Amboyna . (J.

Veitch 6: Sons.)

Dendrobium Victories Reginae,
Loher. ( G. 1897. m . 399, xxii.
121, f . S . A new species .

“ Its
branching stems produce great num
bers of rich dark blue and white
flowers in trusses ; the sepals white,
blotched with blue, the oblong lip
blue. Philippines. (T. Statter.)

44

Beutsis biflora. (R.m
A shrub with

slender branches, yellowish
-grey bark,

whi te

flowers. Western China. This plant
has been referred by Franchet to his

(Maurice L. de

Diervil la praecox, Lemoine. ( Qfl
1897, 393 , t. Caprifoliacea . H .

A. Japanese species nearly allied to

D. amabs
'

lis and D.M . (Lemoine,

Dimorphotheca l oklonis, D . c.

(B . M . t. Com
“

tee. G. A

herbaceous perennial th subm eile

heads 3 in. across,

outside, ivory white
8. Africa. (Kew.)

Diplacus tomentosus.

Scrophulsrinem. H.

from D. glutinous in its bright green
leaves which are clothed beneath with

a white wool , as are the calyx and

ung stems . California. (Lemoine,
an y.)

Dipladenia speciosa, Hort. (an d .

Apo
‘

cynboec . s. Said

to be a garden hybrid between D.

brew-layman. and an unnamed species.

(F. Sander a

(W. 0 . 1897,
This dif ere

Dombeya Cayeuxn . (R. H. 1897,
5 44, t.) Sterculiacem. S. A garden

hybrid between D . Masterss
’

i and

Wa llichii. (Lisbon B. e .)

Doryopteri s Duvalii. (R. E . 1897,
5 63 , r. Filices. o. A
hybrid between D. sagitt

'

olia and D .

palmata . (Duval, Vs es.)

Draba scabra, C. A. Meyer.

1897, Crucifem . H. A pretty
rock plant with glossy green juniper
like leaves and yellow flowers .

Caucasus. (H. Correvcn, Geneva.)

Drimia00103 0,Baker.

Lil iaceae. S. A new species with a

large globose brown bulb, oblong
leaves 8 in. by 3 in. , pale glaucous
green spotted with darker green ;
spike erect 8 in. long, spotted with
brown and bearing numerous M ore

4 in. long with refleaed

segments andpurpleanthere Somali
land. (Kew )



Echinocactus schilinzkyanus ,Ferd.

Haage. (M. K. Cactem.

G. Plant globose or ve shortly
ribs hardly

l

dyevelopedx
spines short. In general aspect this

plantresembles E . pmm
‘

lm . Paraguay.

(Hangs, Junt Erfurt.)

chinocsrsus Hsm
P
elu, F. Fobe.

(AI. K . 1897. 187 Custom.

species with dark green ten-ribbed
stems and brownish spines. Mexico.

(F. Fobe Ohorn, Germany .)

Echinopsis Psntlandu var. ochro
leuca,R. Mey. (H . K. 1897, 54. f.)
Cactew. G. A variety differing from
the t pe in its yellowish-white flowers.

(Hil mann, Berlin.)

l picattlsyamatutina. ( 0 . a 1897,
xxi., 210, 233, f. Orchideae. S.

A garden hybrid between Epidendmm
radicam and Cattleya bmoringiamz .

(J. Veitch 8: Sons .)

l pidsndrum radico- vitel
_
1inum,

Hort. ( 0 a 1897, xxii.,
Orchidem. G. Agarden hybrid between
the two species indicated by the name.

(J . Veitch Sons.)

l pidsndrum stanhopeanum,m m .

( 0 . 0. 1897,x ii. , G. Anew species,
allied to E . carinatum, having short

thin stems, small leaves and terminal
racemes of small green and purpleflowers. Colombia.

l pilaslia bellasrsnsis.

Orchidew. G. Agarden hybrid
between Laelia autumna l is and

Epidendrum cilia re. (G. Mantin,
Orleans.)

l pilaelia radice
-
purpurata. ( G. 0.

1897, xxii, 61, 83, f. A garden
lvbrid between M n :7» radicam

a
nd L

)
aelia purpurata . (J. Veitch

one

l rsmurus bucharicus,Regel. (Ga rd.

1897, Liliacee . H . This Cen
tral Asian species is here mentioned as

being in flower in the garden of A. K.

Bulley.

l riopsis Helsnae, Kranz l G.

l897, xx11. Orchideaz. S . Anew
'

se and the finest of the genus .

Pseudobulbs 16 ins. long ; leaves linear
lanceolata ; scape 20 me. long bearing
several flowers which are not unlike
those of E. biloba , but twice as large.

Peru. (F. Sander s; Co .)
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‘Erodium chrysanthum, L Her.

( Gard. 1897, Geraniacem.

H. A very distinct species with flnely
out silvery foliage and lemon yellowflowers. Greece. (A. K. Bulley.)

‘
Er thronium Johnsoni, Boland.

2
Liliacea . H.

distinct species with scapes 10 to

12 inches high, bearing flowers of a

reddish pink hue, deeper on the outside,
together with a zone of orange yellow
at the base of the petals. Oregon.

(R. Wallace Co.)

”
Erythronium revolutum, Smith.

(G. M . 1897, 220, A species with
marbled leaves the flowers , which
vary in colour from white to rose, are

borne on scapes about 1 ft. high.

N. America. (R.Wallace inCo.)

‘
Escallonia langleyensis. (G. 0 .

1897, xxii ., 17, f. Saxifragew. H.

Agardenhybrid between E .phil lip ia na

and E . mam a stha . (J. Veitch 8:

Sons.)

Eugenia Guabuu, E. Andre.

1897, 304, t.) Myrtaceae. G. A gla

brous shrub or small tree w ith dark

green leathery leaves, greenish-whitsflowers and blue-black edible fruits
about the size of a cherry . U ruguay.

(Ed . André, France.)

Ficus radicans variegata, Bull .
1897. xxii., U rticacea .

A variety with leaves margined with

creamy-white. (W. Bull.)

G.

S.

‘
Fritillaria pluriflora, Torr. ( G. a
1897 xxi., 23 1, f. Liliacesz. H.

distinct plant, about a foot high , bear
ing several reddish purple noddingflowers on long pedicels. California.

(Kew .)

‘
Fritillaria sishsana,Hausskn. ( G .

1897, xxi ., H. A species growing
about feet high , bearing large

striped red flowers. As ia

‘
FritillariaWaluiswi,Regel. ( Gard.

1897. 1ii., 244, t. H. A showy
plant is here figured. Fls. whitish on

the outside, shaded with dove colour
inside, whitemarks on crimsonground.

Turkestan. (Barr Sons .)

‘
Fuchsia triphyl la supsrba.

m
m. 0 .

1897, xxii., G.

Probably a chance hybrid between
I". triphylla and F. corymbiflora . The



flowers are larger and diflerent in
colour from those of F. tripltylla .

(R. Veitch Son.)

Galanthus cilicicus, Baker. ( 0 .

1897, xxi., Amaryllidee . H .

A species closely allied to 0 . Focter 1
'

,

but diflering in its less robust habit,
much narrower leaves, and absenw of

the large green blotch on the lower

half of the inner segments of the
th . Cilician Taurus. (T.

are.)

Galanthus Nicana. ( Ga rd 1897 1i .
Liliacete . H. A late flowering,

distinct snowdrop with broad short

foliage. Doubtless G.
lIkaria’

,
Baker

is the plant meant. (J. Wood.)

Gasania nivea grandiflora. (R. 11 .

1897, Composite . H. Agarden
between G. andsflmdcm G .

(Lemoine. Nancy .)

‘
Gans ais nivea latiflora

Composite .

with whitish or cream coloured
flowers. (Kew .)

Geumspeciosum,A1boff (Jard. 1897,
Km H. tall-growing

species with orange-yel

Caucasus . (H . Correvm , Gm )

‘

Gladiolus fusco—viridis, Baker.

Flora Capens is , vi., Iridee . G.

A new species near 0 . dmoooepka lus .

Leaves ensiform, 15
°

m. long, 1 in. wide
stem 2 ft. long, bearing 12 flowers 2m .

long, greenish with minute stripes of

claret-brown. S. Africa. (Kew.)

‘
Gomphocarpus setosus, Br.
t. Asclepiadem. G. A

G. fruticomc, but With glabrous

greenish
-
yellow flowers. It forms a

small shrub with narrow lanceolate

glabrous pale green leaves and bears
numerous umbels of flowers about the
a of the branches. S. Arabia.

cw.)

Gymn ammo sprsngori ana.

(W.

o

5
1
,

1897, Filices . S. A

garden hybrid between 0 .

and G. lauchs am . (Ragionieri,gontall

(11. .11.

lli tocd

Habenaria Ellioti, Rolfe. G. C.

1897
,
xxi. Orch idee . S. ves

lanceolate, bright green, luxuriant on
stem ; flowers green, sp
thin. Madagascar. (Her
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‘Habenaria rhodocheila, Hence.

(B . M . t. 75 71. S. A near

H militwric. ber cylindric,
lower leaves oblong, acuminate , 6 ins.

long, upper smaller stem, including
raceme. a foot hi h , flowers 1 in. long.

sepals and peta small, green
O

lip
large, four-lobed scarlet ; spur 2 1118.
long, yellow. S. China. (Kew.)

Hasmanthus longipes, Engl. (N . B .

1897 290, t.) Amaryllideze . S. A
specles with cinnabar-red flowers

allied to H . rupestris. Cameroons .

(Berlin B. G.)

Helianthus Ligeri. (J. H . F. 1897,
Composite . H. A garden

hybrid between H . r1g1d and H .

fils, Bourg-la
Reine, asar P

Heliopsis pitcheriana. (G. .v. 1897,
Composite H. A form of H.

am bra with rich orange flowers.

(G. Paul 31 Son.)

Hemerocallis flavo-Hiddsndorfl i.
(R. II. 1897, H. Agarden hybrid
between the two species indicated by
the name. (Dr. H. Christ, Basle.)

Hemerocallis fulva var. maculata,
Baroni. H.

A form diflering from the type in
having a deltc id reddish-purple blotch
on the inside of the flower. Korth
western China (Florence B . G.)

‘Hsraclsum mantega z z i an
Levier a 80mm. (l ard. l897,
Umbelliferw. H. A gigantic Cow

w ip with umbels a yard and a

ac .ross Caucasus. (H. Correvcn,

Geneva) .

Hemerocallis citrina, Ram i.

(B . T. 0 . 1897, 160, t. Liliaccm.

H. This species, with lemon-yellowflowers, (lik e from H . minor in

ha leaves twice as broad and

much arger flowers ; from H . Dum
ziert

’

in the longer scape, by its lo ves

being three times as long ; by the

longer tube and the flowers twice the
siz e. China. (Florence B. G.)

‘Hemi ilia ameth
g
stina, Ro lfe.

(B . t. rchidem. S . A
new species, with a small fleshy tuber.

bearing a solitary ovate, cordata leaf,
4 ins. long, yellow-

green,marbled w ith
brown. Scape erect,8 ins. long ,bearing
numerous Ophrys-like flowers. 4 in.

across, white and purple. Burma .

(Kew.)
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garden hybrid between Ca ttlrye

Wa rns and Lesl ie pm
'

pereta . (M.

Alfred Bleu, Paris.)

Laslio cattlsya Reginas. (S. H .

1897, A garden hybrid between

Lesl ie p arp erata and Cattleya Forb
oai .

(M . Mantin, Orleans.)

Laelio—cattlsya sts l sneriano

hardyana. (J H. F . 1897. A

garden hybrid between the p lants

indicated by the name. (0 . Maron,

Laslio-cattleya Thorntoni. ( 0 . R.

1897, G. A garden hybrid be

tween Leclie dig?) (me and C attleya

ge skelliane . (T. Thornton.)

Laslio-cattleya tg
ntssflsldsusi s, (0 .

R. 1897, A garden hybnd

betweenLes l ie 1111 ereta and Cattleya

dowiem . (G.W. w Schofield.)

Laeliodendrum bellasrsnse. (J-If-F .

1897. 6020 [800 Epilaelia bellaer

snsis.]

LaeliodendrumMargaritas. (JJi F

1897, Orchidea . Agarden
'hybrid

between Leslie gm radio and h idea

dremfe lsetmn or E . parkimmm
’

e nmn.

g
rbie is an Epilaelia ]
rleans.

Lapageria rosea Ilsemanni. ( 691.
1897, 6 17, t. Liliaceaa. G. A
free flowering vigorous form with

larger and more brightly coloured
flowers than those of the type. (F.

Sander Co.)

Lavatsra crestiana. ( G. C. 1897
,

xxi., 9 ; R. H. 1897, Malvaceae.
H. A garden hybrid between L.

trim tr ia and L. maritime . (Micheli,

Leptosyne Stillmani,A. Gray. ( Gfl.

1897, 612, f. Composite . H. A

beautiful annual with yellow flower

heads and leaves with linear lobes .

California. (Ernst Benary, lirfurt.)

‘
Linariaantirrhinifolia,Hort. ( 0 a rd.

1897, lii . , Scrophularineae . H.

A dwarf spreading plant 6 to 8 inches

high, the purple flowers being arranged
in racemes, very free. Spain. (R.

Veitch a Sons .) [This is the same as
L. e ntirrhirwidcs, Coss. a syn. of L.

Cavenillcrii, Chav:]
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Lobeha Rivoirsi, Hort. ( e . ( 1 1897,
xxii., Carnpanulacea . H. A

perennial with clear rosec oloured
flowers . (Bivoire 1: Son, Lyon.)

Lomariaciliata grandis. (G. and F.

1897, Filices . S. A variety
with pinna as wide as in B k chnum
bras il isms. (T. May.)

Lonicera thibetica, Bur. Franch .

(J. H. 1 1 1897, Caprifcliacew.

H . A small-leaved bush honeysuckle
of compact habit, leaves dark green
above, glaucons beneath ; flowers
fragrant, small, rose-tinted. Western
China . (Maurice L. de Vilmorin, Les
Barres, France.)

Luddsmannia sanderiana, Kranz l .

( 0 . 1897, xxii ., Orchidea .

S. A new species i-esembling L .

Lehmanm
‘

,
difiering in the cream

colour of its flowers, especially in the
lip,which is wh itewith purple blctcha
and a cushion-like hairy callosity of

the darkest purple. Colombia . (F.

Sander 11 Co.)

Lycasts Mantini. (S. H . 1897,
Orchidea . G. A garden hybrid be

tween L. Skimwri and L. Deppei.

(G. Mantin, Orleans .)

Mamillaria hirschtiana
, (N. G. M

Cacte ie. G. A very spiny
species with numerous large flowers
from rose to dark red in colour. (F.C. Heinemann, Erfurt.)

‘Mapaniapandanifolia,Hort. ( 0 . a

1897, xxi., 35 3 ; Sand . art. 1897, 14. f.)
Cyperacsm. S. Leaves arching, green,

2 ft. long, 1; in. wide. Grows to a

height of about four feet. Habitat not
recorded. (F. Sander 5: Co.)

Maranta Chantrieri, Ed. Andre. (R.

H . 1897, 401 ; J. H. F. 1897,
Scitaminea . S. A handsome species

with grey-green wavy leaves traversed
by oval-oblong acute bands of deep

green and thread like lines of the same
colour. Braz il. (Chantrier freres,Mortefontaine, France.)

Maranta minor, Chantrier. (R. H .

1897, S. A small-growing
species with subcordate emerald-green
leaves , bearing six distant blotches of

deep red-brown. Braz il. (Chautrier
freres,Mortefontaine, France.)

Maranta
p
itta, Hort. ( e . 0 . 1697,

xxii., 293 . s . A tufted plant, with
elegant broadly lanceolata leaves a



foot long, deep greenwith an irregular
area of greenish yellow running along
the midrib. Under side coloured deep
purple. (W. Bul l.) [This is probably
a Calathea.j

Marattia Burkei,Baker. ( 0 . C. 1897,
xxii ., 425 , f. Filices . S. A
new species, allied to 111. e le ta . Stock

stout, prickly, green,
above a foot long

frond square tripinnate, above a foot

long and wide, bright green pinnsc

in four Opposite pairs ; pinnules
crowded , lanceolate, I} in. long, cre

nate. Colombia . (J. Veitch 8: Sons.)

Maxillaria elegantula, Rolfe. ( G.

C. 1897, xxii., 888, 420, f.) Orchideaa.
G. A new species, allied to M feoeta ,
having yellow and white segments
spotted wi th brown. (F. Sander 1: Co.)

Melocactus humilis, Suringar.

1897, 281, t. Cacteae. G. A
low-growing, depressed-ovate, grey

green species w ith carmine
-red flowers .

Venezuela. (Dammann it Cc .
,Naples.)

Miltonia Rinoti, Cogn. ( 0 . 0 . 1897,
xxii., Orchidew. G. A new

species recalling some forms of 111 .

candide
,
the pseudobulbs, leaves and

siz e and form of flowers being nearly
identical with those of that species.

The sepals and petals are cinnamon
brown, with the apex, a narrowmargin,
and one or two imperfect transverse
bars of pale greenish yellow lip violet

purple.

"

Braz il. (A. Peeters, Brussels .)

Miltonia leopoldiana. ( Gfl. 1897.

G. Bri ht rose with dark blotch .

Colombia. Probably M . vexilla ria

Lccmoldi ij (A. A. Peters, Brussels .)

Miltonia pestersiana. ( G. C. 189

xxii., G. Said to be a natural
hybrid between 111. spectabil is more

lia ne and 1V. Clowecii. (R. J.

Measures .)

Miltonia vexillaria. (L. 1897, t. 15

5 79 Several varieties are here

figuredunder the names albe , belle te la ,
glorious, lineate and tricolor. (L.

Linden 11 Co.)

Miltonia vexillaria bousicsiana.

(S . This diflevs from
the type in having large deeppur lish
rcd flowers . (L

’

Horticulture ntsr

nationals , Brussels.)

Miltonia vexillaria kirstsiniao.

( L. 1897, t. In th e form the

sepals and petals are rose
-tinged except

49

at base, where they are rose-purple ;
li white, disk yellow, the three teeth
0 the crest red-purple. (L. Linden
85 Co Brussels.)

Miltonia vexillaria quadricolor.

(S. H. 1897, A form with white
margined rose-coloured sepals, white
bordered petals with an intense

purple base, and a large yellow disk .

$
’

1

§
orticultme Internationale, Brus

s.

Miltonia vexillaria vittata. (L
1897, t. 5 7 A form with so

petals deep rose at the base 0 ging
to pale rose in the centre, and nearly
white at the tips . (L

’

Horticulture
Internationale

,
Brussels.)

Mormodes ladium, Rolfe. ( 0 . a 71d F.

x. , 5421
Orch ideie . S. A new species

near igneum. It has an erect scape

1 ft. long, bearing about a doz en large
dull red flowers with a yellowish.brown
lip. Peru. (Hon. W. Rothschild.)

Mulgedium albanum, D.c. (Je rd.

1897, Composites. H . A peren

nial species with panicles of azure
-blas

flower heads. Caucasus. (H. Correvcn,
Geneva.)

‘Myrmscodia Antoinl l , Beccari .

B . M . t. Bubiaceie . S.
,

uberous base of stem 20 in. in

circum. covered with spines ; upper

portion 9 in . long. 1; in. in dia.,

covered with imbricating woody
shields ; leaves elliptic

-ovate 4 in.

long, bright green ; flowers sma ll,
white. Torres Straits . (Kew.)

Mystacidium hariotianum, Kranz l .

(J. B . 1897, Orchideaa. S. Anear

ally of M. (Aeranthus) erythropall in

ium and .V . r anthop oll iniem, differing
from the latter in the racemes being
longer than the leaves in its longer

sepals and blunt spur, &c., and from

the former in its simply bilobed

obtuse leaves and by its entire lip.

Flowers minute. Madagascar. (Lux
emburg Garden, Paris.)

Nepenthss Tivsyi . ( 0 . c
'
. 1897, xxii

201, if. 5 9, Nepenthacem. S. A

garden hydrid between N. Veitchi i

and N. (Mrtirii superba . (J. Veitch

Sons.)

Nepenthes Wittei. ( Witch ca t.

1897, S. A garden hybrid between

N. e tisi i and an unnamed species.

(J. Veitch 1: Sons .)
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Nidularlum versaillense. (J. H . F. Odontoglossum crispumKegeljani.
1897, Bromeliacea . S. A garden

hybrid between A
'

. All lryeudorfi and

N.p rinceps. (A. Truffaut, Versailles.)

Nymphaea ellisiana, E. Andre.

(R. H. 1897, 5 13 . Nymphmacew. H.

Flowers four inc es or
‘

rather more
in diameter, petals bright scarlet,
stamens with broad filaments of a

bright orange colour. Garden origin.

(Latour Marliac, Temple sur Lot,
France.)

Nym haea Greyso. .v. (i . M . 1897,
187. G. A garden ybrid between

N. scutifltlia and N. gravil is .

Nymphaea gloricsa, E. Andi-é . (R. 11 .

1897, H. Flowers large,upwards
of 6 in. in diameter,brilliant carmine
red in colour. Gar den origin. (Latour
Marliac , Temple-sur-Lot, France.)

ymphaea odorata exquisita.

1897
,

H . Flowers three inches
or rather more in diameter

, petals a

beautiful soft rose colour— paler to
wards the centre—filaments pale yel
low, anthem yellow,

stigmatic crown

pale ellow. Garden origin . (Latour
Marhac, Temple-snr-Lot, France.)

ym haea zanz ibarensis azurea.

R . . 1897. 328. t.) G. A garden form
with coarsely toothed glossy leaves,
spotted with deep violet ; flowers blue
violet, stamens with yellow filaments
and violet anthers . (Latour-Marliac ,Temple-sur-Lct, France.)

OdontoglossumAdrianae. (L. 1897,
t. Orchideze . G. A garden
hybrid between 0 . crisper» and 0 .

hunnewellia num. (L. Lmden 85 CO.,

Brussels .)

Odontoglossum andersonianum
bogaerdeanum. ( 0 . R. 1897 , 305 ,
f. G. A variety w ith broad seg
ments, coloured light yellow, tinted
with rose and heavily blotched with
brown. (De B. Crawshay .)

Odontoglossum cirrho-Halli. (L .

1897, t. A garden hybrid be
tween the species indicated by the
name. (L

’

Horticulture Internationale
Brussels .)

Odontoglossum crispum helictro
plum. ( G. C. 1897, xxi., G. A
variety with large rose-tinted purple
spotted flowers. (R. B.

(L. 1897, t. G. A form with
the flowers copiously spotted and
blotched with reddish-brown. (L.

Linden 65 CO.
, Brussels .)

Odontoglossum orispum Lindeni.

(L. 1897, t. A form with the
blotches of the petals red and those of
the other parts of the flower brown.

(L. Linden a 00 Brussels .)

Odontoglossum crispum Luciani.
(L. 1897, t. 5 68 G. C. 1897, xxi .,
A variety with large well-formed
flowers, white tinged wi th rose and
marked with large purple brown
blotches. (L

’Horticultnre Inter

nationale, Brussels .)

Odontoglossum crispum mocrte
beeh ense. (S. H . 1897, 25 8, f. 103 ;
L. 1897, t. A form w ith large

purple-red blotches on the petals.

(L
1;
Horticultum Internationale, Brus

se

Odontoglossumcris umspectabile.

(L. 1897
, t. A form

large chestnut-brown blotches . (L.

Linden 8: CO., Brussels .)

Odontoglossum dayanum. Rchb. f.

( G. C. 1897, xxii., G. Similar
to 0 . praestans, with large cream
white flowers profusely spotted with
cinnamon brown,

lip white and pale
mauve. (Baron Sir H. Schroeder.)

Odontoglossum excellens Lowiss.

( G. C. 1897, xxi., G. A variety
with bright yellow flowers spotted
with brown. (H. Low inCo.)

Odontoglossum luteo—purpnreum
cornutum. (L 1897. t 584 A
form with flowers having large horn
like teeth. (L

’Horticulture Inter
nationale, Brussels.)

Odontoglossum Pauwelsias, Hort.
(G. 1897, xxi., G. One of
the 0 . ands reonia num group, with
creamy-white, brown spotted flowers.
(lg

orticulture Internationale, Brus
se

Oncidium Phalaenopsis excellens.

( L. 1897, t. Orchidea . A form
having a deeper violet-coloured tint
and larger blotches than the type.

(L
l

’

H

)
orticu1ture Internati onale, Brus

se s.
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Rhododendron Harrisu( 0 . 0 . 1897,
Ericacew. H . A garden hybrid

betweenR. Thomsom
'

and R. a rboreum.

(Lord Swansea.)

Rhododendron superbissimum (G.

a nd F . 1897, 204 ; G. C. 1897, xxi .,
G. A garden hybrid between

R. Veitclu
'

i and R. Edgeworthii ? (J.

Veitch 5: Sons .)
’

Rhus trichocarpa, Miq . ( 0 . and F.

1897, 384, f. Anacardiacese. H. A

slender treeattaining a height of 25 ft.
,

with long, unequally-pinnate leaves

and narrow panicles of inconspicuousflowers followed by loosely drooping
clusters ofpale, prickly fruit. Jspan.

(Arnold Arboretum )

Rosa heterOphylla (J. H . F. 1897, 777,
f. Rosaceae. H. Agarden hybrid,
between R. rugom and R. lutea . (M .

Cochet-Cochet, France.)

Russelia Lemoinei. (W G. 1897,

Scrophularinem. A garden

hybrid between R. jurwm and R. sa r

montosa . (M. Lemoine, Nancy .)

‘
Salix gracilistyla, Miquel . ( G. 0.

1897, xxii. , Salicineaa. H . A
handsome willow with bold, broadly
lanceolate, thickly

-nerved leaves and

crowded prominent buds. Catkins

measure from I} in. to 3 in. in length .

Japan, North China. (Barbier freres,
Orleans .)

Sarracenia sanderiana. (Sand . Cat.

Sarraceniacew. G. Agarden
hybrid between S. Dmmw md i rubra
and S. Farnhami . (F. Sander Co.)

‘
Scheslia kewensis, Hook f. (B . M .

tt. 75 5 2, Palmem. S. A new

species with pinnate leaves, 25 ft. long,
and stout boat-shaped spathes, 2} ft.
long, from which the stout, short male
and female spadices are developedflowers small, crowded, and of a bright
purple colour. Tr0p. America . (Kew .)

SelenipediumDuvali. (S. H. 1897.
Orchideas. A garden hybrid

between S. longifolium and S. lind
leyanum. (G. Mantin, Orleans.)

Senecio correvonianus, Albofl .

(Jami. 1897, Composite . H.

An alpine perennial with thick
rhiz ome, long-stalked coriaceous reni
form or cordate leaves , and a naked
erect flower stem bearing a panicle of
handsome yellow flowers . Caucasus.

(H. Correvon Geneva .)

5 2

‘
Sidalcea malvaeflora Li stor 1.
Gard. 1897, lii .,

Malvaoew. H.

variety with fringed pink flowers an
inch and a half in diameter.

Spathoglottis aureo Veillardn.

( 0 . C. 1897, xxi., Orchidea . S.

A garden hybrid between the species

i

sz
dicated by the name. (J. Veitch 8:

na.

Spiraea arbuscula, Greene. ( 0 . and

F . 1897, 413 , f. Rcsaceaa. H.

An alpine shrub with erect, wiry ,

branching stems, terminating in small
compact corymbs of bright rose-red

flowers. Washington, Oregon, Ito.

(Arnold Arboretum.)

‘
Stachys chrysantha, Boiss. (Ga rd .

1897 , lii., Labiate . H. H. A
woolly leaved speci es , with lemon

yellow
-coloured flowers. Greece. (A.

K. Bulley .)

Stapelia cupularis, N. E. Br. ( 0 . 0 .

1897, xxii ., Asclepiadese. G. A
new species, resembling S. va riegata ,
from which it is distinguished by its
erect acute margin to the annulus.

S. Africa. (N. E. Brown.)

‘
Strobilanthes callosus, Nees. (B .

M . t. Acanthaoew. 8. An
erect shrub 6 ft. high , freely branched,
leaves 6 to 9 in. long, lanceolate ,hairy ;flowers large, pale violet-blue in short
catkin-like spikes with cucullate
bracts . East Indies . ew.)

Sobralia macrantha alba an s .

( 0 . C. 1897, xxi . Orehidete. G.

A pure white variety with stems only
a foot high. (F. Sander 8:

Solanum lasiophyllum, Dun.

8
61. a

1897, xxii ., Solanacee . A
woolly spinous plant, a foot high ,with
whitish leaves and purple flowers.
Western Australia. (8. Moore.)

Streptocarpus achimeniflcra. (G.

M . 1897, Gesneraoem. G A

garden hybrid between S. p alyanthm
and a seedling of the 8. Ker i strain.

(J. Veitch 8: Sons.)

Streptocar us gratus. (W. G. 1897.
280

, f. G. A garden h

which S. Dunn“ is one of the parents.

(J. Veitch Sons.)

Streptocarpus ulchellus. ( Veitch
Cat. 1897, 8 ; 280, f.
G. A garden hybrid of which S

Fannimli is one of the parents. (J .

Veitch 85 Sons )
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‘
Tsiala penangiana,Hook . f. (11. 31 .

t. 7 Orchideze. S. Pseudobulbs

clustered flagon
-shaped, 2 in. long ,

purplish ; leaves 1 ft. long , elliptic

lanceolate, plicate ; scape 1 ft. high ,

bearing a few yellow and brown

flowers , 2 in. across . Penang . (Kew .)

Tillandsia Dugesu, Baker. ( 0 . 01mi

F . 1897, 44, f. Bromeliacese. S .

Leaves
. glaucous with minute scales

peduncle shorte r than leaves and

closel

y.l
sheathed by bracts. the bases

of w
'

ch are glossy and crimson ;

panicle a foot long ; rachis crimson

and glossy corolla deep purple, half

an inch longer than the calyx. Moun
tains of Santa Rosa

,
Central Mexico .

(Harvard B . G.)

Tradescantia dilecta, L. Lind.

1897, Oommelinaceaa. S. A

species w ith cylindric green and dark

purple blotched stalks upper surface

of leaves dark green with greenish

wh itestripes ,under surfacedark purple
violet. (L

’

Horticulture Internationale,
Brussels .)

Trevoria Chloris, r. c. Lehm. ( or. a
Orchideie . S. A new

genus, allied to Stanlwpea . It has

pear
-shaped one leaved pseudobulbs,

broad leathery, plicategreen leaves,and

a pendant raceme of from twenty to

thirty large fleshy green flowers with
a white disc . Colombia. (Sir T.

Lawrence

Trifolium polyphyllum, O. A. Mey.

(Ja rd. 1897, Leguminoseie . H.

A species much like a lp inum in

habit but with several leaflets.
Caucasus. (H . Correvcn, Geneva.)

’"l'ulipa clusiana alba. ( 0 .

xxi.
,
73

,
f. Liliaceae . H . Awhite

variety of the above species is here

figured segments with a pale purple
spot at the base internally , and purple
external ly ; anthers purplish . Chit
ral. (F. Sander Co.)

‘
Tulipa pulchella, Fenz l . (G. 0 .

1897, xxx., H . A dwarf early
Tulip with rosy violet flowers . Asia

Minor.

U trioularia forgetiana,Hort. (Sand.

Cat. 1897 18, f. ; Ga rd . 1897, lii 142

t. Lentibulariss . A form

of U . langifol ia with tall scapes of

violet-blue flowers, each nearly 2 in .

across . Braz il. It is called L
'

. luri

fnl ia in
'

I
'

hl ' (im ‘drn. (F. Sander

Co.)

Vanda amoena, J. O
’
Brien. ( 0 . 0 .

1897, xxii ., 226, f. 69 L. 1897, t.

Orchidea . S. Supposed to be a

natural hybrid between I
’

. crew-ai mand
V. Ros-burghii, but differing very l ittle

from the last named. (L
’

Horticulture
Internationale

,
Brussels.)

Vanda coerulea peetersiana, Cogu.

( G. ( 7. 1897, xx1i. S. A variety
with large, white, rose-tinted flowers
devoid of any blue shade. Khas ia.

(A. Peeters
,
Brussels.)

Vanda. Moorei, Rolfe. 0 . R. 1897,
S. A supposed natural hybrid

between I . l imball imu and l
'

. em u/ea .

Burma. (J. W. Moore.)

Vanda suavis ma idosas.
1897, t. S. A rm with larger
and more brightly coloured flowers
than the type. (L

’

Horticulture Inter
nationale

,
Brussels .)

‘
Veronica balfouriana,Hook. f. (B .

.11 . t. Scropbularineas. H. A
new species, allied to I".Trave l-s ic

"

,
but

dwarfer, with smaller leaves which
are margined w ith brown, and longer

racemes of lar er violet coloured
flowers. New ealand. (Sir J . D.

Hooker.)
‘
Vitis voinieriana. ( G. and F 1897.

Ampelidete . S. A new species

w ith thick fleshy scandent stems,
alternate trifoliate fleshy leaves, the

leaflets oblong obovate
, 4 in. by 5 in .,

the margins serrate, the nerves promi

nent, glossygreen above, hairy beneath.
The fruit is said to be large , grape-like
and of peculiar flavour. China . (J.

Sallier, Paris .)

Vriesia furcata. (J H F 1897 241 )
Bromeliacete. S. A garden hybrid,

parentage not stated. (Devansaye
Noyant, France.)

Vriesia hybrids sanderiana. ( 017.
1897

,
177

,
f. S. A garden hybrid

between V. guttate and V. wittma c
kia na . (Kittel, Eckersdorf, Silesia.)

Zephyranthes Ajax. (W.

Amaryllidese. G. Agarden hy
brid between Z. cand ida and Z. citrina .

(Dammann 8: Co Naples.)

Zephyranthes coerulea, Baker. (W.

15 . G. A small-flowered
species with pale blue or lilac flowers .

U ruguay . (Dammann 8: Co. Naples .)

Zygopetalum Perrenondn euper
tium. ( G. 1897

, xxi .,
Orchideee. S. A garden hybrid be
tween Z. (i autic r i and Z. intrrmedm.

(J. Veitch Sons .)
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Honorary Keeper, Jodrell La Dukinfield Henry Scott,
boratory l M .A., Ph .D.

,
F.L.S.

Keeper of Museums John Reader Jackson, A.L.S.

Ass istant (Museums) John Masters Hillier.

Preparer George Badderly .

Curator of the Gardens George Nicholson ,
F.L.S.

Assistant Curator William Watson .

Foremen

Arboretum 'William J . Bean .

Herbaceous Department 'Walter Irving.

Greenhouse and Ornamenta l Frank Garrett.

Department.

Temperate House (Sub-tropical 'William Dallimore.

Department).

Cambridge .
— U niversity Botanic Garden

Professor Henry MarshallWard ,
M .A., Sc.D.,

F.L.S.

Secretary to Botanic A. C . Seward
,
M .A.,

Garden Syndicate F.R.S.

Curator 'Richard Irw in Lynch
,

A.L.S.

Dublin — Royal Botanic Gardens, Glasnevin
Keeper Frederick W. Moore

,

A.L.S.

Trinity College Botanic Gardens
Professor E . Perceval Wright,

M .D., Sec .

R.I.A.

Curator “F. W. Burbidge, M .A.
,

Edinburgh — Royal Botan ic Garden
Regius Keeper Isaac Bayley Balfour

,

M .D., D.so.
,

E.L.S.

Head Gardener A. D. Richardson .

Assistant Gardener 'R. L. Harrow.

Glan W .
— Botanic Gardens

U niversity Professor F. O. Bower
, D.Sc .,

F L.S.

Curator ’Daniel Dewar.

Oxford .
-U niversity Botanic Garden

Professor

F.L.S.

Curator ’William Baker.
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COLONIES.

Antigua.
— Botanic Station

Acting Curator Alleyne S. Archer.

Barbados .
— Dodd ’s Reformatory, Botan ic Station

Superintendent

B ermuda — Botanic Station
Superintendent

John R.

F.L.S .

TG. A Bishop.

B ritish Central Africa — Scientific Department

Zomba

Georgetown

Head of Department J . McC lounie.

Government Botanist ' John Mahon
B ritish Guiana.

— Botanic Gardens
Superintendentand
Government Bo

tanist.
Head Gardener
Second

Promenade Garden
Berbice

B ritish Honduras — Botan ic Sta tion

Montreal

Cape Colony .

Head Gardener
Keeper

Curator

Dominion Botanist

Assistant
Director of Govern
ment Experi

mental Farms.

Director’s Assistant
and Superin
tendent of B0

tanic Garden .

Botanist and Ento

mologist.

Director, U niversity
Botan ic Garden .

Government Botanist
Cey lon.

— Department of Royal Botanic

Peradeniya

Hakgala

Director
Curator
Clerk
Draughtsman

Superintendent
C lerk and Foreman

'George S. Jenman,

E.L.S.

TJohn F. Waby .

'RobertWard .

William Jackson
Richard Hunt.

Eugene Campbell.

Prof. John Macoun,

M .A.,
F.R. S. C

F.L.S.

Jas. M. Macoun .

Prof. Wm . Saunders,
F .L.S.

W. T. Macoun .

James Fletcher
,
F.L.S.

Prof. D. P. Penhallow ,

B .Sc.

Prof.MacOwan,F.L S.

Gardens
TJohn C . Willis, M.A.,

F.L.S.

’Hugh McMillan .

J . Ferdinandas .

W. de Alw is
'William Nock .

M . G. Perera.



Henaratgoda Conductor S. de Silva, Arachchi.
Anuradhapura D. F. de Silva.

Badnlla D. A. Guneratne .

Dominica — Botanic Station
Curator

’ Joseph Jones .

Agricultural Instruo 'David Tannock.

tor.

East Africa Protectorate — Botanic Garden
Uganda Curator TAlexander Whybe,

M .A. F.L.S.

Falk land Is land8 .
— Government House Garden

Head Gardener 'Albert Linney .

Fij i — Botanic Station
'Daniel Yeoward .

Gambia .
— Botanic Station

Curator

Gold Coast — Botanic Station
Curator ’William H. Johnson.

Grenada.
— Botanic Garden

Curator 'Walter E. Broadway.

Hong Kong — Botanic and Afforestation Department

Superintendent TCharles Ford, F.L.S.

Assistant Superinten 'W. J. Tutcher.

dent
Jamaica.

-Department of Public Gardens and Plantations
Director TWilliam Fawcett,

B .Sc., F.L.S.

HOpe Gardens Superintendent 'William Cradwick .

Castleton Garden “William J. Thompson.

Cinchona (Hill 'William Harris.

Garden) .

Kingston Parade John Campbell .
Garden.

’
s House 'Thomas J . Harris.

rden.

Bath Overseer A. H. Groves.

Lagos .
—Botanic Station

Curator
Assistant 'F. G. R. Leigh .

'T. B . Dawodu.

Malta — Argotti Botanic Garden
Director Dr. Francesco Debono .

Mauritiu8.
— Department ofForests and Botanic Gardens

Pamplemousses Director J . Vankeirsbilck .

l stAssistant Paul Koenig.

2nd S. E. Pougnet.
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South Australia Botanic Gardens
Adelaide Maurice Ho ltz e

,
F L b

Port Darwin Nicho las Holtz e .

Straits Settlement8 .
— Gardens and Forest Department

Director fH . N. Ridley, M .A.,

F.L.S.

Ass istant Superinten 'Walter Fox.

(lent.

Penang Ass istant Superinten iCharles Curtis, F.L.S.

dent.

Tasmania — Botanic Gardens
Hobart Town Superintendent F. Abbott.

Tobago.
-Botanic Station

Curator 'Henry Millen .

Trinidad .
— Royal B otanic Gardens

Superintendent TJohn H. Hart, F.L.S.

Ass istant
V ictoria.

-Botanic Gardens
Melbourne Curator W. R.Guilfoyle .

National Herbarium
Cura tor J .G.Luehmann

,
F.L.S.

West Indies .
— lmperial Department of Agriculture

Barbados Commissioner D. Morris,
D.Sc., M .A.,

E.L.S.

Travelling Superin
tendent.

Secretary Walter Farrell.
Australia.

— Department of Agriculture
Botanist Alexander Morrison.

Consulting Botanist F. Turner, F.L.S.

(Sydney).

Zanz ibar.

Director of Agricul R. N. Lyne.

ture.

INDIA.

Botanical Survey .
— Director, Surgeon Major D. Prain, M .E.,

Bengal, Assam, Burma ; the Andamans and Nicobars ; North
East Frontier Expeditions

Surgeon-MajorD.
,

Prain,
M .E ., F.E .S.E



til

Bombay, including Sind
ProfessorofBotany,
C o l l e g e o f ’G. Marshall Woodrow .

Science, Poona
Madras : the State of Hyderabad and the State of Mysore

GovernmentBotanist TC . A. Barber, M.A.,

E.L.S.

North-Western Provinces and Oudh ; the Punjab ; the Central
Provinces ; Central India ; Rajputana ; North-West Frontier

Expeditions
Director of the B0
tanicDepartment

North ern India,

’ TJO

FFS
Duth1e, B .A.

,

S a h a r a n p un
N.W.P.

Bengal
Reporter on Econo
mic Products to |
the Government

Ge

g
r

lgd
e

CYfi
t’
F

I

L
L
?

of India, Indian ' v °1

Museum,Calcutta J

B engal
— Department of Royal Botanic Gardens

Calcutta Superintendent Surgeon-Majm D.

(Seebpore) Prain, M .B F.L.S.

F.R.S.E.

Curator of Her Surgeon-Lieutenant
barium Gage .

Curator of Garden 'G. T. Lane .

Assistant 'George H. Cave .

Probationer 'Albert E. P. Griessen.

Calcutta.
-Agri-Horticultural Society

Secretary
Mungpoo

’

Superintendent,Go
vernment Cin

chonaPlantations
Deputy
1stAssistant
2nd

3rd

4th

Darjeeling.

—Lloyd Botanic Garden
Curator “William A. Kennedy.

Darbhangah.

— Maharajah’s Garden
Superintendent Herbert Thorn .

of India
P. Lancaster.

Surgeon-Major D.

Frain
,
M .E.,

R. Pentling.

’Joseph Parkes .

G. A. Gammie.

'Amos Hartless.

'Oliver T. Hemsley.



Professor of Botany 'G. Marshal l Woodrow .

Ghorpuri.
— Botanic Garden

Superintendent P. G. Kanitkar.

Bombay
—Municipal Garden

Superintendent C . D. Mahaluxmivala.

Karachi — Municipal Garden
Superintendent

Central Provinces.

Nagpur S 11pe r i n te n dent of
'J. Hom e Stephen .

Public Gardens.

'William Strachan .

Madras — Botanic Department

Government Botan ist TO. A. Barber, M.A.
,

F.L.S.

Director of Govern
ment C inchona W. M . Standen .

Plantations.

Curator of Gardens ‘Robert L. Proudlock .

and Parks .

Madras.—Agri-Horticultural Society
Hon. Secretary
Superintendent

Native States .

Mysore (Bangalore) Superintendent
Baroda

Gwalior
Travancore (Trivandrum)
Udaipur

North -West Provinces

Ag
'

ra (Taj Garden) Superintendent
Allahabad
Cawnpur
Kumaon (Ramghur)
Lucknow
Saharanpur and

Branch Garden,

Mussoorie.

Superintendent

Dr. A. G. Bourne .

'J. M . Gleason .

'J. Cameron, E.L.S.

’G. H . Krumbiegel.

TC . Maries, F.L.S.

' Joseph Beck .

T. H. Storey.

F. J . Bullen .

’H. J . Davies.

G. H. T. Mayer.

'F. W. Seers.

'Matthew Ridley.

William Gollan .

H. G. Hein .


