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Abstract
Background and Objective: Weeds reduced cowpea yield and quality by competing for light, water and nutrients. Hence
identifying a cowpea cultivar that completes well against weeds will go a long way in increasing food sustain ability and security.
Therefore, this study investigated the competition between cowpea (TVU-180) and selected weeds prominent in a typical ultisol.
Materials and Methods: The study involved 10 treatments and a control. Each treatment included three seeds of the cowpea sowed
alongside the selected weeds, Chrysopogon aciculatus (WA), Eleusine indica (WB), Cynodon dactylon (WC), Axonopus
compressus (WD), Panicumn maximum (WE), Setaria bartata (WF), Sporobolus pyramidalis (WG), Commelina benghalensis (WH),
Paspalum vaginatum (WI), a combination of the weeds (WJ) and the control arranged in a randomized block design (RBD) and
replicated thrice. Results: The result of the study showed that there were significant weed competitive effect on the cowpea parameters
examined. The plant height and number of leaflet of cowpea in WE, WA and WJ treatments were significantly increased over the control.
No yield parameters were recorded in the associated weed treatments except in WA, WI and the control. However, weed competitiveness
significantly reduced the bean yield of the cowpea in the WI and WA treatments. Weed competitiveness resulted in the lowest plant dry
weight of the TVu-180 in WB when compared with control. There was variation in the light harvesting pigments with WH, WI and WB
having a higher chlorophyll-a/b, carotenoid and lycopene content than the control. The WA and the control had the highest soil total N,
P and K content. Conclusion: The cowpea TVu-180 variety was more promising for cultivation in a farm infested with

Chrysopogon aciculatus and Paspalum vaginatum

weeds without significant effects in the yield and quality of the plant.
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in increasing crop yield. Thus the study aimed to determine

INTRODUCTION

the effects of different prominent weed on the growth
productivity and yield of cowpea (TVu-180) variety in an

Cowpea (Vigna unguiculata L. Walp) is an importance

ultisol.

and major staple crop to millions of people in the tropics.
Cowpea is a dicotyledoneae, belonging to the order Fabales,

MATERIALS AND METHODS

family Fabaceae, sub-family Faboideae, tribe Phaseoleae,
sub-tribe Phasiolenae and genus Vigna . They are an
1,2

important component among the various farming system

Experimental design: This study was conducted on

because of their ability to fix atmospheric nitrogen through a

September 5th, 2016 in the Botanic garden of the Department

symbiotic relationship with a specific soil bacterium, the

of Plant Biology and Biotechnology, University of Benin, Benin

rhizobium. Cowpea constitutes a valuable source of protein as

city, Nigeria. The cowpea (TVu-180) variety was procured from

well as rich amino acid profile3 and is one of the widely

the International

cultivated leguminous crops in the savannah region of west

Ibadan, Nigeria (Plate 1). The different weeds used for the

Africa4. The world estimated annual cowpea production is

experiment were obtained from within the school campus and

around 4.5 m t from an estimated land area5 of 12.6 m ha.

Santua Garden, Ugbowo, Nigeria. Nine weed species namely,

West Africa accounts for about 80% of the estimated total

Nigeria, Niger, Mali, Senegal, Burkina Faso and Ghana, with its

Chrysopogon aciculatus, Eleusine indica, Cynodon dactylon,
Axonopus compressus, Panicumn maximum, Setaria bartata,
Sporobolus pyramidalis, Commelina benghalensis and
Paspalum vaginatum were propagated separately and

origin traced to Nigeria. Nigeria is the largest producer and

holistically alongside the cowpea variety. About 20 kg of the

consumer of cowpea worldwide with an annual production

top soil obtained from the botanic garden was sent to the

of 2.4 m t on about 5 million ha area6. Cowpea can be grown

laboratory for physicochemical analysis. The soils were

over a wide range of soil type and serves as food, animal feed,

adequately moistened and measured into the different

cash and manure.

However, with the great economic

bowls. Thereafter, the different weeds were planted and left

potential of cowpea as both domestic and commercial crop,

to adapt for 2 weeks before planting the cowpea seeds. Three

a number of constraints limits its production. These

seeds were sown in each bowl. The plants were watered

constraints includes, drought and weeds7-10, insect pests and

regularly thrice a week. Manual hand weeding method was

diseases11,12, heavy metal pollution13, inadequate knowledge

used in removing unwanted weeds. This was done at various

of good cultural practices and high yielding varieties resulting

periods of 2, 4, 6 and 8 weeks after planting (WAP) to ensure

in poor yield14.

that only the weed species that were required for the

land area under cowpea cultivation 6.
In west Africa, the cowpea-producing countries are

Institute of Tropical Agriculture (IITA),

Although the magnitude of yield depend on the crop
variety, weed density and management practices, weeds
constitute a major constraint to crop production worldwide.
Yield losses caused by weeds alone in cowpea production
can range from 25-76% depending on the cultivar and
environment7,10,15,16. Most of the problems caused by weed
competition in cowpea production ranges from reduction in
crop yield, less efficient land use, higher cost of production
due to insects and plant disease control, reduction in crop
quality, water management problems and less efficient
utilization of labour17-19. Growing cowpea in Nigeria have not
been without some prevailing challenges as different
researches in compacting weeds have been examined,
however weeds continue to render havoc to the efforts
geared towards increasing crop productivity.
Therefore, comparatively identifying a preferred cowpea
variety that can withstand an array of weeds will go a long way

Plate 1: Cowpea TVU 180 seeds used for planting
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experiment were left in each bowls with the cowpea plant.
The plant measurements were collected.

weed competitiveness significantly increased the cowpea
height in the WE treatment.

Data collection: The plant height and number of leaves

Number of leaflet: There was a general decrease in the

were collected weekly. Stem width, number of flowers and
number of seeds per pods were also recorded 20 WAP. Total
leaf area was determined20. The dry matter was taken by
harvesting the above ground vegetative parts of three plants
per treatment and oven dried at 80EC to a constant weight
and recorded in grams (g). Estimation of chlorophyll a/b
content21, total carotenoids, lycopene22 were analyzed while
the soil nitrogen, phosphorus and potassium content were
also determined23.

number of leaflet per plant 1-4 WAP when compared with the
control (Fig. 2). Weed competitiveness reduced the number
of leaflets 8 WAP in all treatment except in WA, WB and WJ,
respectively. The highest number of leaflet was observed in
WA and WJ at 10 WAP while no leaflet was recorded in WH.
Yield parameter:

Weed

competitiveness

significantly

reduced (p<0.01) the number of pods/plant, seed
number/pods, seed weight/pods, length of pods and bean
yield, respectively when compare to the control (Table 1). The
various weeds treatments suppressed the number of pods in
the cowpea except in WA and WI. The highest seed weight per
pods was recorded in WA while the length of pods and bean
yield of WA and WI were significantly lower than the control.

Statistical analysis: All data collected were subjected to
descriptive analysis. Difference between the means of the
treatments were determined by two way analysis of
variance (ANOVA) using SPSS version 20. Significance was
set at 5% probability level (p<0.05). Where significant
means are encountered, the data was further subjected to a
post hoc test, Duncanʼs multiple range test. The data were
presented in tables and further illustrated by using charts and
graphs.

Below ground parameters: The weed competition increased
the root length of TVu-180 in WA, WI, WH, WD and WF
treatments over the control (Table 2). However, the highest
and lowest root length values were recorded in WA and WC,
with an increased number of primary root branches in WD,
WH and WA compared to the control. The lowest reduction in
the plant dry weight was recorded in WC.

RESULTS
Plant height: The associated weeds resulted in significant

Photosynthetic pigments: The photosynthetic pigments

differences among the TVu-180 variety (Fig. 1). No
significant difference exist between the treatments and
control 1-6 weeks after plant (WAP) until the 8 WAP where

of the TVu-180 variety is presented in Fig. 3(a-d). Weed
competitiveness resulted to the highest increase in the
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Fig. 2: Progression in number of leaves
Table 1: Effect of treatment on yield parameters
Associated weed

Number of pods/plant

Seed number/pod

c

Seed wt./pods

b

*Bean yield (g plantG1)

Length of pods (cm)

a

c

22.53±1.40c

WA

3.57±0.23

5.97±0.15

1.22±0.16

7.40±0.16

WB

0.00±0.00d

0.00±0.00c

0.00±0.00c

0.00±0.00d

0.00±0.00d

WC

0.00±0.00d

0.00±0.00c

0.00±0.00c

0.00±0.00d

0.00±0.00d

WD

d

0.00±0.00

c

0.00±0.00

c

0.00±0.00

d

0.00±0.00

0.00±0.00d

VWE

0.00±0.00d

0.00±0.00c

0.00±0.00c

0.00±0.00d

0.00±0.00d

WF

0.00±0.00d

0.00±0.00c

0.00±0.00c

0.00±0.00d

0.00±0.00d

WG

d

c

c

d

0.00±0.00d

0.00±0.00

0.00±0.00

d

0.00±0.00

0.00±0.00

WH

0.00±0.00

0.00±0.00

0.00±0.00

0.00±0.00

0.00±0.00d

WI

5.50±0.25d

6.23±0.39b

0.91±0.01b

7.85±0.01b

30.71±0.81b

WJ

0.00±0.00d

0.00±0.00

0.00±0.00c

0.00±0.00d

0.00±0.00d

b

c

a

CTR
F-value
Sig.

c

c

a

15.20±0.15

7.33±0.33

0.99±0.01

d

131.03±2.25a

8.33±0.01

1718.68

358.96

104.96

925.65

2226.52

p<0.01

p<0.01

p<0.01

p<0.01

p<0.01

WA: Chrysopogon aciculatus, WB: Eleusine indica, WC: Cynodon dactylon, WD: Axonopus compressus, WE: Panicumn maximum, WF: Setaria bartata, WG: Sporobolus

pyramidalis, WH: Commelina benghalensis, WI: Paspalum vaginatum, WJ: Combination of all the weeds, CTR: Control,. p>0.05: Not significant, p<0.01: Highly significant,
Different superscript across the columns shows that means are significant from each other

Table 2: Effects of treatment on below ground parameters
Associated

Number of primary

Root dry

Number of root

weed

Root length

root branches

weight (g)

nodules/plant

Nodules weight

weight (g)

WA

42.17±1.42a

12.00±0.58c

1.82±0.17d

11.67±0.66f

0.43±0.04d

5.17±0.73b

WB

14.23±0.62g

7.33±0.33d

0.37±0.08d

13.33±0.88e

0.38±0.04d

0.84±0.16d

WC

7.23±0.23h

6.33±0.67d

0.54±0.26d

12.00±1.00f

0.37±0.03d

1.40±0.31c

WD

d

a

c

a

5.34±1.46a

b

30.43±0.87

16.33±2.18

d

1.65±0.38

d

19.00±1.52

10.13±0.47

7.33±1.20

0.45±0.26

8.33±1.45

0.33±0.04

1.19±0.43b

WF

27.73±2.60d

10.67±1.76d

0.61±0.21d

18.33±2.90c

0.51±0.05c

1.95±0.62b

WG

10.67±1.86h

8.00±2.00d

0.18±0.06d

7.00±1.52f

0.29±0.06d

1.47±0.78d

WH

c

33.27±0.89

12.00±1.15

b

d

0.87±0.12

12.67±2.02

e

c

0.44±0.03

3.25±0.38c

WI

35.07±1.73b

15.33±2.33b

2.87±0.24b

10.67±0.88f

0.44±0.03c

5.11±0.68b

WJ

16.97±1.02f

10.67±2.19d

0.91±0.09d

15.00±1.73d

0.38±0.04d

1.91±0.25d

CT

e

23.17±1.92

d

9.00±1.53

a

a

a

0.60±0.04

6.37±0.23a

F-value

68.05

4.22

24.15

7.27

6.19

9.63

p<0.01

p<0.01

p<0.01

p<0.01

p<0.01

p<0.01

3.54±0.31

f

0.61±0.05

WE

Significant

h

b

Plant dry

21.67±2.40

WA: Chrysopogon aciculatus, WB: Eleusine indica, WC: Cynodon dactylon, WD: Axonopus compressus, WE: Panicumn maximum, WF: Setaria bartata, WG: Sporobolus

pyramidalis, WH: Commelina benghalensis, WI: Paspalum vaginatum, WJ: Combination of all the weeds, CTR: Control, p>0.05: Not significant, p<0.01: Highly significant
Different superscript across the columns shows that means are significant from each other
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Fig. 3(a-d): Effect of treatment on photosynthetic pigments, (a) Chlorophyll-a content, (b) Chlorophyll-b content, (c) Carotenoids
and (d) Lycopene
WA: Chrysopogon aciculatus, WB: Eleusine indica, WC: Cynodon dactylon, WD: Axonopus compressus, WE: Panicumn maximum, WF: Setaria bartata,
WG: Sporobolus pyramidalis, WH: Commelina benghalensis, WI: Paspalum vaginatum, WJ: Combination of all the weeds, CT: Control, p<0.05:
Significant, p<0.01: Highly significant

chlorophyll-a/b content in WH (Fig. 3a and b). The WC and WE
recorded the lowest carotenoid levels compared (Fig. 3c)
while WB had the highest lycopene content over the control
(Fig. 3d).

DISCUSSION
There is little to no information on studies that have
focused on the competitiveness of a single cowpea variety
exposed to different prominent weeds present in an ultisol,
especially in Benin city, Nigeria. Competition between weeds
and crops is expressed by altered growth and development
of both species. Results in the study have shown that the
different associated weed either singly or holistically have
significant effects on the growth, development and
productivity of the cowpea plant. This effects differs among
the selected associated weeds. The increased plant height
recorded in the TVu-180 grown in the Panicumn maximum
(WE) soil when compared to the suppressed growth recorded
in the other weed treatments maybe due to the genetic
buildup inherent within the plant cells. It was reported that
weeds do not cause harm to crops equally all through the
growing period24. Although the number of leaflet recorded in
the associated weed were significantly higher than the
control, no leaf was recorded in the WH treatment which can
be directly associated with the degree of weed infestation

Soil total NPK: The associated weed resulted in significant
reduction in the soil total N% of the treatments except in WD
and WI, respectively when compared to the control (Fig. 4a).
The lowest soil total P content was recorded in the WC
(Fig. 4b). Weed competitiveness resulted in a highly
significant reduction in soil total K of the WD treatment
compared to the control (Fig. 4c).
Correlation: The correlation between the tested plant
parameters is presented (Table 3). There was a strong
positive relationship between chlorophyll-a content and
lycopene with a high negative relationship with N. The
chlorophyll-b content showed positive significant relationship
with K. The positive relationship observed between the bean
yield and soil N, P, K may have contributed to the yield
recorded in the control, WA and WI, respectively.
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Fig. 4(a-c): Soil levels the major micro-nutrient, (a) Total nitrogen (%), (b) Total phosphorus and (c) Total potassium
WA: Chrysopogon aciculatus, WB: Eleusine indica, WC: Cynodon dactylon, WD: Axonopus compressus, WE: Panicumn maximum, WF: Setaria bartata,
WG: Sporobolus pyramidalis, WH: Commelina benghalensis, WI: Paspalum vaginatum, WJ: Combination of all the weeds, CT: Control, p>0.05: Not
significant, p<0.01: Highly significant
Table 3: Correlation
Variables
ChloroA

ChloroA
1

ChloroB Carotenoid
0.3214
-0.018
0.0682
0.921
1
-0.135
0.455
1

Lycopene
0.4012*
0.0207
0.0788
0.6628
-0.0080
0.9651
1

Leaf
number
-0.1370
0.4468
0.1756
0.3284
-0.0740
0.6844
-0.1030
0.5671
1

Leaf
area
-0.1150
0.5229
0.1820
0.3107
-0.2190
0.2212
0.21050
0.23970
0.7219**
0.000001
1

Pearson Corr. (r)
Significant
ChloroB
Pearson Corr. (r)
Significant
Carotenoid
Pearson Corr. (r)
Significant
Lycopene
Pearson Corr. (r)
Significant
Leaf number
Pearson Corr. (r)
Significant
Leaf area
Pearson Corr. (r)
Significant
Nodule number Pearson Corr. (r)
Significant
Nodule Wt
Pearson Corr. (r)
Significant
Bean yield
Pearson Corr. (r)
Significant
N
Pearson Corr. (r)
Significant
P
Pearson Corr. (r)
Significant
K
Pearson Corr. (r)
Significant
*Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level (2-tailed)

Nodule
number
-0.0240
0.8953
0.2733
0.1238
-0.1020
0.5716
-0.2770
0.1182
0.4577**
0.0074
0.3438*
0.0501
1

Nodule
weight
-0.0060
0.9724
0.0938
0.6036
-0.0680
0.7067
-0.2870
0.1056
0.4401**
0.0104
0.1933
0.2810
0.5478**
0.0010
1

Bean
yield
-0.2320
0.1935
0.3048
0.0845
0.0274
0.8797
-0.2130
0.2337
0.6362**
0.00007
0.3983*
0.0217
0.4557**
0.0077
0.4593**
0.0072
1

N
-0.5710**
0.0005
-0.0340
0.8516
0.1341
0.4570
-0.444**
0.0096
0.3327
0.0585
0.0521
0.7732
0.2899
0.1018
0.3169
0.0724
0.4082**
0.0184
1

P
-0.0090
0.9601
0.0438
0.8089
0.2995
0.0905
0.0306
0.8656
0.4145*
0.0165
0.2024
0.2586
-0.0350
0.8471
0.1698
0.3447
0.3659**
0.0362
0.2052
0.252
1

K
-0.144
0.425
0.508**
0.003
-0.025
0.890
-0.039
0.828
0.262
0.140
0.239
0.180
0.295
0.095
0.172
0.337
0.786**
0.0001
0.202
0.259
0.035
0.845
1

triloba reduced the shoot dry matter of maize. However, the
highest number of leaflet observed in WA (Chrysopogon

by Commelina benghalensis. Lemos et al.25 once reported
that Commelina benghalensis, Bidens pilosa and Ipomoea
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aciculatus)

and

WJ

(combination

compared to the control
employed by

the

cowpea

of

all the weeds)

was

a survival strategy

to

shade sunlight from

CONCLUSION
Cowpea has a great economic potential as both domestic
and commercial crop. The extent of yield losses cause by
weeds alone in cowpea production varies with respective
weeds. This may also be due to the increased carotenoid and
lycopene levels which serves as accessory pigments to
chlorophyll. A timely weed removal at the critical period few
day after cowpea emergence would mitigate its effect in
preventing unacceptable yield lost.

penetrating down to the weeds. There was variability in the
root length and No. of primary root branches of the cowpea
to the various weeds treatments. The weed competition
significantly reduced the root dry weight, No. of root nodules,
nodules weight and plant dry weight of the TVu-180
compared to the control. The inability of the cowpea plants
in some of the weedy pots to produce more leaves and
probably cover more areas could be attributed to its

SIGNIFICANCE STATEMENT

adaptive mechanism to the competitive growth condition.
Due to the fact that weeds in greater densities possess

This study discovers that the cowpea TVu-180 variety is
one of the most promising cultivar for farmers in improving
yield productivity and food security especially in farm
aciculatus and Paspalum
infested with Chrysopogon
vaginatum weeds. Molecular and genetic studies should
further be carried out before a major decision could be
determined about its large scale cultivation in an ultisol.

great challenges to the growth of cowpea and resulted in
yield reduction26.
The potentials of the cowpea in competition with the
various weeds can further be explained in the cowpea yield
productivity recorded 20 WAP. The significant reduction in the
yield parameters showed that the presence of weed had
deleterious effects on the yield productivity of the cowpea
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