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Abstract: The experiment was conducted during the cropping season of 2011 at the Teaching and Research
Farm of the Faculty of Agriculture and Veterinary Medicine, Imo State University to evaluate the most common
weed control methods in cowpea. The treatments were; hand weeding at 20 and 40 DAP, Mechanical weeding
at 20DAP, chemical weeding at 2-3 leaf stage of the weeds, mechanical weeding at 20 DAP +  hand  weeding
at 50 DAP, chemical weeding at 2-3 leaf stage of the weeds + hand weeding at 50 DAP and unweeded check.
The results showed that chemical weeding at 2-3 leaf stage of the weeds + hand weeding at 50 DAP was more
effective in reducing weed biomass than other weed control methods. This superior treatment recorded the
highest values of leaf area, plant height, number of branches and number of leaves compared to the other
treatments. In addition, number of pods per/plant, 100 seed weight and the seed yield were significantly higher
in this superior treatment than those obtained from other treatment plots. It was concluded that chemical
weeding at 2-3 leaf stage of weed + hand weeding at 50DAP proved effective weed control method in cowpea
fields and produced the highest cowpea seed yield.
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INTRODUCTION Weeds are a permanent constraint to crop

The need to provide food in the right quantity and compete for nutrients, space, light and exert lot of harmful
quality and at affordable costs remains a priority in most effects by reducing the quality as well as quantity of the
of the developing countries, where the bulk of agricultural crop, if the weed populations are left uncontrolled [5].
production is largely in the hands of peasant farmers. There are different views about the magnitude of weed
Constraints faced by this category of farmers include the losses but it is established fact that weeds cause heavy
use of poor plant genetic materials and inadequate crop losses to crops. One of the components of improved
protection practices [1]. Weeds constitute a major production technology is appropriate weed control,
problem faces the farmers in West Africa (especially because weeds are of serious concern for obtaining
Nigeria). In  Nigeria,  uncontrollling  the  weeds  caused higher yield [6].
40-90% yield loss in  cereals,  53-60%  loss  in  legumes, There is no simple method to controlling weeds of all
50-55% loss in oil seeds and 65-91% loss in root and tuber forms; different kinds of social, economical and
crops [2]. environmental   factors   influence   the   choice of

Farmers in the southeastern region of Nigeria spend control method to be used. Although conventional
more of their time in weeding their crops, than in any other methods,  like  hand  weeding and herbicide application
part of the Nigeria. Shuaib [3] estimated that about 70% of are  effective  in  weed  control  but  are  uneconomical
the farmer’s labor is expended on weeding. It is also in due  to  higher  cost of labour and hazardous effects of
this part of the world that high pressure  on  farmers’ field, the herbicides to the environment [7]. The present study
inadequate and high cost of labor as well as the use of therefore is aimed at developing an improved weed
traditional hoe-weeding method by farmers, limit the farm control  method  for effective weed management in
size cultivated by farmers [4]. cowpea production.

productivity in agriculture. And they are plant, which
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Table 1: Physical and chemical properties of the soil

Soil Parameter Status

pH (H O) 5.162

Sand (%) 80.0

Silt (%) 4.0

Clay (%) 16.0

Textural class Loamy Soil

Organic carbon (%) 0.89

Organic matter (%) 1.55

T.E.A. (meg/100gsoil) 0.70

Al  (meg/100gsoil) 0.403+

H (meg/100gsoil) 0.30+

Total Nitrogen (%) 0.70

Ca (meg/100gsoil) 2.602+

Mg (meg/100gsoil) 1.602+

K (meg/100gsoil) 0.11+

Na (meg/100gsoil) 0.21+

CEC (meg/100gsoil) 5.17

BASE SATURATION (%) 86.4

Available Phosphorous (ppm) 9.25

MATERIALS AND METHODS

The study was carried out during the cropping
season of 2011 in the Teaching and Research Farm of the
Faculty of Agriculture and Veterinary Medicine, Imo State
University, Owerri. Owerri lies between the latitudes 5°10’

N and 6°0 N and longitudes 6°35 E and 7°0 E within the’ ’ ’

South East rain forest agricultural zone of Nigeria. Owerri
is characterized by annual mean temperature of 27°C,
rainfall of 2500mm and relative humidity of 75% [8]. An
experimental plot of 27 x 18m was used. Herbicide
(difolazine), hoe, knapsack sprayer (15lit) and cowpea
seeds IT93K-452-1 obtained from International Institute
for Tropical Agriculture Ibadan, were used for the study.

Soil Physico-Chemical Properties: The soil type is a
loamy sandy soil and the physical and chemical properties
of the soil are presented in Table (1).

The experimental plots were cleared with the aid of a
tractor and the field was laid out in a Randomized
Complete Block Design with three replicates, three blocks
and six treatments, which comprised of 54plots each plot
measuring 16m . The treatments used include; Weedy2

Check (Weed Control (WC )), Hand weeding at 20 and 401 1

days after planting (DAP) (WC ), Mechanical weeding at2

20DAP (WC ), Chemical weeding at 2-3 leaf stage of3

weeds (WC ), Mechanical weeding at 20DAP + hand4

weeding at 50DAP (WC ) and chemical weeding at 2-3 leaf5

stage of weed + hand weeding at 50 DAP (WC ).6

Cowpea seeds of IT93K-452-1 variety were collected
from the International Institute for Tropical Agriculture
(IITA) and planted in plots of size 4m x 4m. The seeds
were sown at the depth of 2-3cm at the rate of 2 seeds per
hole at a planting distance of 50cm x 50cm and later
thinned to one seedling per stand at 14 days after
germination; this gave a population of 64 plants per plot.
A pre-emergence herbicide, (difolazine) was applied at the
rate of 80ml/15 lit of water and applied with the aid of a
knapsack sprayer on the specified plots. Other treatments
were applied accordingly. Fertilizer (NPK 15:15:15) was
applied at at 2 weeks after planting at the rate of 222kg/ha
at two weeks after planting  (WAP).  Delvap  pesticide
was also applied at 2weeks after planting at the rate of
10mls in  1000mls  of  water  to  control  insects  attack.
The following parameters i.e. germination percentage,
number of days to 50% flowering, plant height(cm),
number of leaves per plant, leaf area per plant (cm ),2

number of pods per plant, 100 seed weight(g) and seed
yield (kg/ha) were taken. The data collected were
subjected to the analysis of variance procedure and
treatment means were separated using the Least
Significant Difference (LSD) method as described by
Onuh and Igwemma [9].

RESULTS

Germination Percentage and Flowering: The highest
(93.0%) mean germination percentage was recorded from
plots that received herbicide at 2-3 leaf stage of weed and
this was statistically at par with that  received  herbicide
at  2-3 leaf stage of weed + hand weeding at 50 DAP
(Table 2). While, the lowest germination percentage
(80.6%) was recorded from the unweeded check (control)
plots (Table 2). The highest number of days to 50%
flowering was recorded as 52.0 days in the weedy check
plots. This was significantly different (P 0.05) from the
least (42.6 day) number of days to 50% flowering recorded
from the plots that received chemical weeding at 2-3 leaf
stage of weed + hand weeding at 50 DAP (Table 2).

Table 2: Effects of weed control method on germination percentage and
flowering of cowpea

Weedey check (WC ) Germination% Days – 50% Flowering1

WC 88.9 48.02
ab ab

WC 85.4 45.63
bc bc

WC 93.0 44.34
a bc

WC 88.8 45.05
ab bc

WC 92.3 42.66
a c

LSD 4.95 4.98
P 0.05
Means in the same columns having the same letter(s) are not significantly
different at P 0.05 according to LSD.
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Table 3: Effect of weed control methods on plant height and branching ability of cowpea

Plant Height (cm) Number of branches per plant
------------------------------------------------------------------------------------- -----------------------------------------------------------

Treatment 2WAP 4WAP 6 WAP 8WAP 4WAP 6WAP 8WAP

Weedy check(WC ) 12.5 20.2 31.0 48.1 2.6 6.6 8.31
cd b c b a d c

WC 13.7 25.5 35.3 49.3 3.0 7.0 9.62
bc b bc b a bc b

WC 11.9 24.8 38.0 49.5 3.0 7.3bc 11.33
d a ab b a b

WC 15.1 27.9 39.4 51.9 3.0 8.0 12.64
ab a ab a a a b

WC 12.6 28.9 35.9 52.0 3.3 7.6 14.35
cd a bc a a ab a

WC 15.2 28.5 42.1 53.4 3.3 8.0 14.66
a a a a a a a

LSD 1.52 4.26 6.13 2.23 2.24 0.63 1.40
P 0.05

Means in the same column, having the same letter(s) are not significantly different at P 0.05 according to LSD.
At 2WAP the cowpea plants did not reach to the branching stage

Table 4: Effects of weed control methods on leaf numbers and leaf area of cowpea

Mean number of leaves Leaf area (cm )2

------------------------------------------------------------------------------ --------------------------------------------------------------------------
Treatments 2WAP 4WAP 6WAP 8 WAP 2WAP 4WAP 6WAP 8WAP

Weedy check (WC ) 10.3 21.3 61.6 89.0 6.1 27.2 55.7 90.61
c d e c c c d d

WC 11.6 82.3 68.0 96.6 5.8 40.9 64.7 103.02
c c d bc c b cd c

WC 12.3 31.6 70.6 100.6 6.1 36.8 69.3 97.83
ab c c abc c b bc c

WC 12.3 46.3 77.3 95.6 7.2 56.3 76.3 107.24
ab b b bc ab a ab bc

WC 13.3 46.3 83.3 110.0 6.8 49.9 68.7 115.25
a b a ab b a bc ab

WC 12.0 58.3 84.6 114.0 7.8 56.2 84.0 120.96
ab a a a a a a a

LSD 1.52 5.98 2.34 15.10 0.62 8.43 9.19 9.72
P 0.05

Means in the same column, having the same letter(s) are not significantly different at P 0.05 according to LSD.

Plant Height and Branching Performance: The highest Leaf Production and Leaf Area of Cowpea: The highest
value of plant height at 2 WAP was recorded from the number of leaves (13.3 per cowpea plants at 2WAP was
plots that received chemical weeding at 2-3 leaf stage of recorded from plots that received mechanical weeding at
weeds+ hand weeding of 50 DAP and this showed a 20 DAP + hand weeding at 50 DAP, which more than
significant difference (P<0.05) from the lowest (11.9cm) unweeded check treatment by 34.0% (Table 4). But at 8
recorded with the  mechanical  weeding  at  20  DAP WAP, the combination between chemical control at 2-3
(Table 3). However, at 8 WAP, the shortest plants leaf stage of weeds and hand weeding at 50 DAP gave the
(48.1cm) was recorded in the weedy check plots, while the highest number of leaves and the lowest one was
tallest plants (53.4cm) was showed in the treatment of recorded in the unweeded check plots.
chemical weeding + hand weeding at 50 DAP (Table 3). At 2 WAP, plots that received chemical weeding +

At 4WAP, the highest number of branches(3.3) of hand weeding at 50 DAP, gave the highest (7.8cm ) mean
cowpea plant was recorded from the plots that received leaf area which was significantly different (P<0.05) from
mechanical weeding at 20 DAP + hand weeding at 50 the lowest (6.1cm ) mean leaf area recorded from the
DAP. However, this did not show significant difference unweeded check plots and plots that received mechanical
from the lowest (2.6) mean number of branches recorded weeding at 20 DAP (Table 4). At 8 WAP, using chemical
from the weedy check plots (Table 3). At 8WAP the weeding at 2-3 leaf stage of weeds + hand weeding at 50
number of branches recorded from the  plots  that DAP gave the highest leaf area and it was significantly
received chemical weeding + hand weeding at 50 DAP different from the lowest (90.6cm) recorded from the
was the highest (14.6) but that was statistically at par with weedy check plots (Table 4).
the 14.3 recorded from plots that received mechanical
weeding at 20 DAP + hand weeding at 50 DAP. However Weed Biomass, Yield and Yield Components of Cowpea 
was significantly different from the lowest (8.3) mean Weed Biomass: The highest (101.2gm ) weed biomass
number of branches recorded from the weedy check was recorded in the unweeded check plots and this was
(Table 3). significantly  (P<0.05)  higher  than  that  recorded   in  the

2

2

2
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Table 5: Predominant weeds present in the plots

Treatments Prevalent weed species

WC1 Imperata cylindrica, Cyperus rotundus, Euphorbia heterophylla, killinga bulbosa, Cyperus esculentus, Amaranthus spinosus.

WC2 Euphorbia heterophylla, Cyperus esculentus, Amaranthus spinosus Imperata cylindrica.

WC3 Imperata cylindrical, Bidens pilosa, euphorbia heterophylla

WC4 Imperata cylindrical, Amaranthus spinosus, Euphorbia heterophylla

WC5 killinga bulbosa, Imperata cylindrical, Mariscus longibracteatus, Bidens pilosa

WC6 Cyperus esculentus, Imperata Cylindrica, Amaranthus spinosus, Cyperus rotundus

N:B; Imperata cylindrical, Cyperus spp, Euphorbia heterophylla occured most in the field.

Table 6: Effects of weed control method on weed biomass and Yield and yield components of cowpea

Treatments Weed biomass (gm ) Numbers of pods / plot 100 seed weight(g) Mean seed yield (kg/ha)2

Weedy check 101.2 25.50 10.5 2160a e e e

WC 45.3 35.63 12.0 24692
c d d c

WC 48.1 40.90 12.7 26133
c c c d

WC 76.1 45.33 13.0 26744
b bc c d

WC 44.5 49.66 13.5 27745
c ab b d

WC 35.3 51.46 14.1 29016
d a a a

LSD 6.3 4.43 0.48 665

Means in the same column, having the same letter(s) are not significantly different at P 0.05 according to LSD.

other plots. However, the lowest weed biomass was DISCUSSION
records as 35.3g from the plots that received chemical
weeding at 2-3 leaf weeds stage + + hand weeding at 50 The result of this study showed that the experimental
DAP. soil is fertile enough to support the growth of cowpea if

The predominant weeds in the plots were used to other enabling factors are present. However, the effect of
estimate the weed density as seen in Table 5. Please the different weed control methods tried in the study
mention the main results in this concern. affected the performance of cowpea. The presence of

Number of Pods/plant: Table 6 showed that 51.46 was the plants in the weedy check plots took longer number of
highest mean number of pods per plant recoded. This days to flowering up to half of their population. Whereas
figure was obtained from plots that received chemical in the plots that received weed control treatments,
weeding at 2-3 leaf stage of weeds + hand weeding at 50 flowering was earlier especially in the plots that received
DAP. It was significantly different (P 0.05) from the chemical weeding at 2-3 leaf stage + hand weeding at 50
lowest (25.50) means number of pods per plot recorded DAP. This is in line with the findings of Chattha et al. [10]
from the unweeded plots. who stated that treating plots with chemical and

Seed Weight: Cowpea plants in the plots received reduce number of days to flowering and maturity.
chemical weeding at 2-3 leaf stage of weeds + hand Plants in the weedy check plots were observed to
weeding  at  50 DAP gave the highest 100 seed weight have the dwarf plants when compared with plant in the
and  this   was   significantly   different   (P 0.05)   from plots that received weed control treatments. However, the
the lowest value produced from plants unweeded plots plant in the plots that treated with chemical weeding at 2-3
(Table 6). leaf stage of weeds + hand weeding at 50 DAP were

Seed Yield: The highest (2901 kg/ha) seed yield of were  statistically  at  par  with  other  treatment  plots.
cowpea  plants   was   recorded   from   plot  that received This also corroborated the findings of Chettha et al. [10].
chemical weeding at 2-3 leaf stage of weeds + hand The number of branches per plant was influenced by the
weeding at 50 DAP and this was significantly different presence of weeds. This confirms the adverse effects of
from the 2160 kg/ha record from the weed check plots as the weeds on the crop production sites as reported earlier
the lowest mean yield (Table 6). by Tijani-Eniola [11].

weeds affected the flowering stage of the cowpea plants;

supplementing with hand weeding at intervals helps to

observed the tallest plants at 8WAP, even though they
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