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The general objective of a collaborative project between the Farming Systems
Research Program at IAR, Samary, and the Resource and Crop Management Division
atIITA was Lo analyze the system dynamics and the sustainability of maize-based systems
in the NGS. The specific objective was the identification and classification of weed
problems and management practices at the farm-level. Changes in weed communities
were monitored in order 10 identify those well adapted to different production systems
and likely to become noxious weeds and major production constraints.

Research approach

The study of weed communities was part of an overall intensive field monitoring effort
in 1990 in five villages of the NGS. Deuails of the production systems in these villages
are summarized in lable 1. Villages were selected based on a survey by Smith et al. (1994)
and include different cropping systems within a zone of high land-use intensity and
intensive cereal cropping in Kaduna and Katsina states of Nigeria. However, large
differences exist among individual farmers and the fields within villages, as some farmers
had started to adopt new maize production technologies up to 15 years ago whereas some
fields were planted to maize for the first time in 1990. Between 10 and 15 fields were
selected in each village and all the farmers’ management practices were recorded without
interference in any way. Soil samples were taken at the beginning of the scason and crop
performance was evaluated including stand counts, pest incidence, and crop yields.
Details of the methodology for tield monitoring have been presented elsewhere (Weber
et al. 1592).

Percentage weed cover was estimated with a frame of B( cm x 40 cm in 68 maize
ficlds with sole or mixed cropping at 4 and 8 weeks after planting (W AP) at 12 evaluation
points across the field diagonals. Weed species were analyzed from 59 fields at 10 to
14 WAP, i.c., several weeks after final field operations had been completed but 3 10 6
weeks before maize harvest. Ten sample points, each occupying the area 2 m long between
adjacent rows, were evaluated along the field diagonals for all weed species present. Weed
specimens were identified with assistance from the Soil Survey Unit of the Department
of Soil Science, IAR, Ahmadu Bello University, using available keys (Rains 1968; Kranz
et al. 1979; Akobundu and Agyakwa 1987; Terry and Michicka 1987) and were later
confirmed at the herbarium of the National Animal Production Research Institute, Shika.
As identification at the species level was difficult in some cases where the weeds were
not yet flowering, all analysis has been done for the genus level. Variables measured
in the field and vsed for analysis are presented in table 2.

Frequency of occurrence was calculated as the percentage of fields where a certain
weed species was present. Within-field incidence is expressed for each field as the
proportion of the 10 samples which contained the weed species in this field. It varies
between 0 (no sample contained the weed) and 1 (all samples contained the weed). Only
those genera with an incidence of 0.5 or above in at least one field were used for the
subsequent analysis, as the other gencra were considered to be of minor importance in
all fields. Genera were grouped into weed associations by clustering those weeds which
had a similar pattern of incidence across fields. For weed associations, a new mean
incidence was calculated from the incidences of all genera in the group.





















Table 9. Percentage of farmers indicating reason for weeding method practiced on

thelr fleld
Weading No. of farmers Reasons indicated by farmers for weeding method
method responding
Coverroots, Reduced  Begter Better Fetilizer Other
vent labor for  water weed incorporation reasons
odging, remolding setnetion  control
reduce thinning,  near especially
erosion planting  plant base grasses
First weeding
10 the row M4 65 12 3 9 6 5
First weeding
to the furrow 33 0 52 24 12 6 6
Second weeding
to the row 6 67 0 0 0 33 0
Second weeding
to the furrow 37 5 27 0 47 11 10
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Analysis of Weed Communities

In the ficld, 74 species belonging to 60 genera within 20 families were identified
(table 10). About 40% of all genera observed at the locations belonged to the families
of Asteraceae (10 genera) and Poaceae (14 genera), Six genera constituting 10% of the
total (Commelina, Ipomea, Kyllinga, Leucas, Dactyloctenium, and Digitaria) were found
in more than 80% of the fields and 13 genera (Ageratum, Vernonia, Celosia, Commelina,
Ipomoea, Fimbristylis, Kyllinga, Mariscus, Acalypha, Leucas, Dactyloctenium, Digitaria,
Oldenlandia) or 22% in more than 50% of the fields. Five species of Eragrotis, three
species each of Vernonia and Ipomoea, and two species of Commelina, Mariscus, Cyperus,
Cassia, Chioris, Setaria, Hyphis, Physalis, and Oldeniandia were identified in the fields,
while only one species each was observed for the other genera. Identification of all planis
to the species level was not possible as many had not yet reached the flowering stage
at the time of observation. Therefore, the analysis is limited to the genus ievel.

Hussain and Karatela (1989) observed 275 plant species around Kano town which
belong to 43 out of the 60 genera found in Kaduna and Katsina states in this study. The
study in Kano did not provide information on frequency of occurrence and within-field
incidence of the weed species, therefore further comparisons between the two studies
are not possible. A study by Okafor and Adegbite (1991) in cowpea fields in the Bauchi
area reports 21 weed genera which were all found also in the stedy villages in Kaduna
and Katsina states. Commelina spp. and Digitarie sp. were among the most commonly
found weeds in the Bauchi and Zaria studies.

Out of 38 genera occurring in at least one field at a within-ficld incidence greater
than 0.5, only four, Commelina, Kyllinga, Leucas, Digitaria, have a mean incidence
across ficlds above 0.5. The analysis of variance indicated a 53% contribution of weed
x field interactions Lo the tolal variance (table 11). Thus, differences in incidence between
fields are partly gencra-specific, and the composition of weed populations varies
significantly across fields. The subsequent classification included only those genera with
an incidence above 0.5 in at least one field.

Classification of weeds

Weed genera which have a similar pattemn of incidence across fields were grouped
together and classified into weed associations (WA). Ten such associations were initially
identificd, based on the cluster analysis (figure 1). {pomoea, Eleusine, Dactyloctenium,
and Leucas had a unique pattern as visible in the dendrogram and were treated as single-
genera “associations” in the subsequent analysis, while (for example) Striga hermonihica
was associated with Porphyrostemma, Alysicarpus, and Acalypha, all of which are
common weeds in the savannas.
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Farmers’ Perceptions

Most farmers in the study area practice mixed farming involving crops and livestock,
although their major emphasis is on crop production. Hardly any land is devoted o fodder
production, thus crop residues and other plants from the fields are used as fodder. The
manure is returned to the fields. The more intensified a cropping system, the higher is
the value of such fodder sources. As the use of weeds as fodder is common in the study
area, and as farmers have to balance the value of weeds against their damaging effect
on crop growth, farmers' perceptions of the importance and use of weeds were assessed.

Importance and control of weeds

Farmers in alt villages were asked to bring those weeds from their fields which they
consider to be important. Thirty weeds were brought and identified by farmers (table 16).
Local names given by farmers in one village were cross-checked in other villages. In
most cases, farmers differentiated weeds only up to the level of genera. Grasses were
best differentiated as they are among the most commonly occurring weeds in intensified
savanna farming systems. Most names were descriptive as (for example) Bitche uta, a
hairy species, which causes itching on contact with human skin.

Eight genera were most frequently mentioned by farmers as being important and ali
of them were seen as increasing in incidence (table 17). Only Eleusine indica was
mentioned by 33% of the farmers as a weed whose importance was decreasing.
Commelina spp. were present at various levels of incidence in most fields, while &.
cochinchinensis was found in only 15% of the fields, although it almost dominated one
field totally. Okafor and Adegbite (1991) found R. cochinchinensis in the Bauchi area
in only two out of 24 fields surveyed. R. cochinchinensis was mentioned by 40% of the
farmers as a new weed on their fields. The species is indigenous 10 Asia and has been
introduced into other continents where it tends to be a noxious weed in tropical savannas.
It is also known as a weed of large-scale farms, where weeding is less intensive. Seeds
are easily distributed by machinery and contaminated seed.

Farmers rated weeds using mainly two criteria of equal importance: (1) weeding and
other crop managemeni requirements, and (2) crop yield and quality. Of all the weeds
identified as troublesome, Kyllinga squamuiata was rated as least important for its effect
on yield (table 18). Farmers observed some factors which contributed to the increasing
importance of weeds (table 19). Commelina spp., K. squamulata, and R. cochinchinensis
were observed to reestablish easily after weeding, if weeding was not done carefully or
if adequate soil moisture after weeding allowed the plant to establish itself again.
Commelina spp. and X, squamulata have vegetative propagules for reestablishment while
R. cochinchinensis has plasticity for a renewed germination from sceds in the soil.
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Table 17. The most Important weads according to farmers’ perceptions in the study
villages in Kaduna and Katsina states, 1990

Weed species Importance of the weed Status of the weed  Trend of the weed
% responses % villages % 1esponses %o Tesponses
positive positive old new increase  decrease

Commelina spp. 159 100 65 35 90 10
Rottboellia

cochinchinensis 15.2 80 60 40 84 16
Digitaria spp. 138 100 100 0 03 7
Eleusine irdica 8.7 80 89 11 67 33
Cyperus spp. 8.0 80 100 0 100 0
Kyllinga squamulaia 72 100 100 0 100 0

Table 18. Mzajor reasons indicated by farmers for the importance of some weeds in
the study villages in Kaduna and Katsina states, 1990

Weed species Increased requirement Increased requirement Reduced yield or
for weeding for ndging, planting or harvesl quality
harvest

(%) (%) (%)
Commelina spp. 43 35 22
Rouboellia cochinchinensis 36 34 31
Digitaria spp. 31 38 31
Eleusine indica 35 35 29
Cyperus spp. 39 36 25
Kyllinga squamulata 59 41 0

Table 19, Percentage of farmers Indicating reasons for increasing Importance of
weed species in the study villages In Kaduna and Katsina states, 1990

Weed species Quick reestablishment  Spreading with  High seed Not sure
after weeding manure production

(%) (%) (%) (%)
Commelina spp. 33 22 28 17
Rottbeellia cochinchinensis 50 6 38 6
Digitaria ciliaris 21 50 14 14
Eleusine indica 17 17 33 a3
Cyperus spp. 29 0 43 29
Kyllinga squamulata 38 25 25 13
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