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The Effect of Intercropping Cabbage-Cowpea on 
Insects Population, Diversity and Interactions

Introduction
Understanding the specific factors that drive insects’ 

growth, population and preferences are vital to successful pest 
management. A multiple cropping practice that involves growing 
two or more crops simultaneously on the same field, has a common 
goal to produce a greater yield on a given piece of land by making 
use of resources or ecological processes that would otherwise not 
be utilized by a single crop [1]. Many studies have demonstrated 
that intercropping can be used to reduce insect pest population on 
crops [2]. [2] study found that Colombia beans grown as maize/
bean polycultures had 26% fewer Empoasca krameri adults than 
monoculture beans. Population of Diabrotica baltecata were found 
to be 45% less in polycultures [3]. Risch et al. [3] study involving 
198 kinds of insects demonstrated that intercropping reduced 
insect pest populations. Similar study involving intercropping of 
maize, cowpea and cotton has been demonstrated to encourage 
high population of beneficial insects in cotton farming system [4].  
Cabbage worm (Artogeia rapae L) population has been reported  

 
to be greater in monoculture than intercropping [4]. reported that 
when onion and cabbage are intercropped, cabbage aphid and 
cabbage webworm populations are reduced. Intercropping have 
been suggested to favor natural enemies of attacking insect pest 
[5]. Intercropping cereal crops and molasses, Melinis minutiflora 
has been shown to reduce lepidopteran stem-borers and also 
increased larval parasitism of stem-borers by Cotesia sesamiae 
in cereal crops in Africa [6]. The volatile agents produced by M. 
minutiflora deterred female stem-borers and attracted foraging 
female C. sesamiae, which encouraged predation and parasitism [6]. 

However, knowing the right crops or plants to intercrop is 
very important in successful pest management strategy. Our study 
intercropped cabbage and cowpea. The main aim of our study was 
to assess the effectiveness of intercropping in the management of 
cabbage and cowpea pests, identify some common pests of cabbage 
and cowpea cultivated under mono-cropping and intercropping 
systems and determine the differences in mean density of cabbage 
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Abstract 
Knowing the right crop to intercrop is very important in successful pest management strategy. Our study used complete randomized block 

design (RCBD) with three replicates to investigate the effect of intercropping cabbage and cowpea on insects’ population, diversity and Interactions. 
The insects found on our study were Brassicae brevicoryne, Plutella xylostella, Hellula undalis, Zonocerus variegatus, Trichoplusia ni, Aphid craccivora, 
Empoasca spp, Megalurothrips sjostedti and Anoplocnemis curvipes. Our study demonstrated that number of different insect pests attacked the 
cabbage and cowpea crops, at different stages of plant growth indicating that pest infestation of the two crops were growth stage specific. Our 
results suggest that intercropping cabbage and cowpea could promote the growth of natural enemies. Our study shows that intercropping cabbage 
and cowpea is very an effective pest management strategy against B. brassicae and P. xylostella, A. craccivora and M. sjostedti.
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and cowpea pests under mono-cropping and intercropping 
systems. Our study is also aimed at reducing the use of inorganic 
chemicals in cabbage/cowpea production. Our hypotheses was that 
insect pest populations, diversity and activities would be more on 
intercropped system than monocropped system.

Materials and Methods

Study Crop

Cabbage (Brassica oleracea; var. capitata), is a leafy green or 
purple biennial plant, grown as an annual vegetable crop for its 
dense-leaved head [7]. As a member of the crucifer family, cabbage is 
closely related to other cole crops, such as broccoli, cauliflower, and 
Brussels sprouts (Guerena, 2006). It is grown worldwide both for 
domestic and commercial uses. It is a good source of vitamin A, B, C, 
E, and K; omega 3 fatty acids, folate, minerals such as sulfur, calcium, 
potassium, phosphorus, manganese, magnesium, as well as protein 
and dietary fiber. They are also rich in antioxidants that protect the 
body from damage by free radicals. It also contains lactic acid which 
helps digestion and is low in calories [8]. B. oleracea was developed 
in western and central Europe from wild species, B. oleracea var. 
oleracea found in the Mediterranean region [9]. They were one of 
the first of the cole crops that were domesticated approximately 
2,000 years ago [10] mostly because of the important nutrients 
found in cabbage and its ability to thrive in various environmental 
conditions. The major cabbage pests include Diamondback Moth 
(Plutella xylostella), Webworm (Hellula undalis), Cabbage Aphid 
(Brevicoryne spp.), Grasshopper (Zonocerus variegatus), and the 
Cabbage Looper (Trichoplusia ni) among others [11].

Cowpea (Vigna unguiculata) is one of the most important food 
and forage legumes in the semi-arid tropics that includes parts of 
Asia, Africa, Southern Europe, Southern United States, and Central 
and South America [12]. It is a major staple food crop in sub 
Saharan Africa, especially in the dry savanna regions of West Africa 
[13]. The seeds are a major source of plant proteins and vitamins 
for man, feed for animals, and also a source of cash income [14]. 
The name cowpea probably originated from the fact that the plant 
was an important source of hay for cows in the southeastern United 
States and in other parts of the world [15]. The nutritional profile 
of cowpea is similar to that of other pulses, with relatively low 
saturated fat and cholesterol content and a total protein content 
that is two to four times greater than cereals and tubers. It is also 
a rich source of thiamin, iron, magnesium, phosphorus, copper as 
well as dietary fiber, folate and manganese. It has one of the highest 
levels of any food of folic acid, a crucial B vitamin that helps prevent 
spinal tube defects in unborn children [16]. Cowpea pests are of 
two groups: pre-flowering pests and post-flowering pests [17]. Pre-
flowering pests include Bean Aphid (Aphis craccivora), Leaf Hopper 
(Empoasca spp.), Foliage Beetle (Ootheca mutabilis) and post-
flowering pests include Flower Thrips (Megalurothrips sjostedti), 
Blister Beetle (Mylabris spp.), Pod borer (Maruca testulalis), and 
Pod Sucking Bug (Anoplocnemis curvipes) among others [14,18].

Experimental Procedure
A randomized complete block design (RCBD) with three 

replications for 3 treatments; cabbage only, cowpea only as well 
as cabbage and cowpea intercropped were used. The study was 
carried out on the experimental plot situated behind the Green 
house of the Department of Theoretical and Applied Biology (TAB) 
of Kwame Nkrumah University of Science and Technology (KNUST), 
Kumasi-Ghana. The soil used was a well-drained sandy-loam. The 
plot was cleared by the slash-and-burn method using a cutlass, rake 
and a hoe. The total land area was 196 m2 with three plots, each 
measuring 14m x 4m with spacing of 1m between plots. From each 
plot, 3 beds were made, making a total of 9 beds, each measuring 
4m x 4m, 3 beds for each treatment. The spacing between each 
plant was 0.8m for cabbage and 0.8m for cowpea with cowpea 
planted in between the cabbage plants for the three intercropped 
beds. The beds were 1m apart. Cabbage seeds of the Oxylus variety 
and cowpea of the Obaatampa variety were used for propagation. 
The cabbage seeds were first planted in nursery beds before 
transplanted unto the 19 field beds from the nursery because they 
are small and the seedlings are very delicate. The nursery bed 
measured 2m x 1m. The broadcast method was used for nursing the 
seeds. The seeds were scattered over the beds, watered and covered 
with palm fronds. After three days, the seeds started germinating. 
The palm fronds were removed 7 days after germination to allow 
sunlight to reach the seedlings. A net fencing was placed around 
the bed to prevent insects and other animals from destroying the 
seedlings. The cabbage seedlings were transplanted three weeks 
after nursing to the field and the cowpea seeds were seeded directly 
on the field, three seeds in a hole. After germination, thinning was 
done to prevent overcrowding to two seedlings per hole. Each 
mono-cropped field had five rows and five columns each and the 
intercropped field had five rows and five columns of cabbage and 
four rows and four columns of cowpea.

Data Collection
The seedlings were observed for two weeks on the field 

beds before insects’ data collection. The plants were critically 
observed weekly and records were taken. 10 plants were randomly 
sampled for insect pest from each bed. Insects were identified in 
the Entomology laboratory of the Department of Theoretical and 
Applied Biology. Salifu 1982 protocol was used in rating insects’ 
population.

Data Analysis
The data obtained was analyzed statistically using the general 

linear model (GLM) procedure of SAS and excel. The number of 
each insect pest species and yield were the parameters analyzed. 
The results were expressed as mean (±) standard error. Where the 
difference was significant, the means were separated using the 
Tukey’s studentised range. Significant difference was measured at 
P ≤ 0.05.
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Results
Cabbage and Cowpea pests identified. The common insect pests 

recorded on the cabbage and cowpea crops in the course of the 
cultivation season are shown in (Tables 1&2) respectively.

Cabbage Aphid (Brevicoryne brassicae)

B. brassicae was observed three weeks after transplanting and 
remained on the plant till harvest. B. brassicae mean density was 
largest on the mono cropped beds and least on the intercropped 
beds. There was a significant difference between the mean of B. 

brassicae on the mono cropped beds and the intercropped beds (P 
< 0.05). Cabbage aphid mean density on the intercropped beds was 
2.71 while mean density on the mono cropped beds was 3.92 (Table 
3; P = 0.0038).

Diamondback Moth (Plutella xylostella)

P. xylostella was observed five weeks after transplanting. There 
was also a significant difference in P. xylostella means between the 
intercropped and mono cropped beds (P = 0.0214). Mean density of 
Plutella xylostella on the mono cropped cabbage was 2.61 and 1.39 
on the intercropped cabbage (Table 3).

Table 1: The insect pests of cabbage recorded at the experimental site.

Common Name Scientific Name

Cabbage Aphid Brassicae brevicoryne.

Diamondback Moth Plutella xylostella

Cabbage Webworm Hellula undalis

Grasshopper Zonocerus variegatus

Cabbage Looper Trichoplusia ni

Table 2: The insect pests of cowpea recorded at the experimental site.

Common Name Scientific Name

Bean Aphid Aphis craccivora

Leaf Hopper Empoasca spp.

Flower Thrips Megalurothrips sjostedti

Pod Sucking Bug Anoplocnemis curvipes

Table 3: Mean Density of Insect Pests on Cabbage.

Treatment Brevicoryne sp. Plutella xylostella Trichoplusia ni

Sole Cabbage 3.92 ± 0.28a 2.61 ± 0.44a 2.25 ± 0.48a

Intercrop 2.71 ± 0.29b 1.39 ± 0.24b 1.42 ± 0.43a

P 0.0038 0.0214 0.2108

F 9.29 5.82 1.66

Cabbage Looper (Trichoplusia ni)

T. ni was also observed seven weeks after transplanting with 
generally lower numbers on all the beds. The mean density of 
Trichoplusia ni however did not differ significantly on the mono 
cropped and intercropped beds (Table 3; P = 0.2108).

Bean Aphid (Aphis craccivora)

Aphis craccivora was observed three weeks after seeding just as 
observed in B. brassicae. There was a significant difference between 

the mono cropped and intercropped beds. Mean density on the 
mono cropped bed was slightly higher than on the intercropped 
bed with a mean density of 4.29 on the mono cropped and 3.71 on 
the intercropped beds (Table 4; P = 0.0833).

Flower Thrips (Megalurothrips sjostedti)

M. sjostedti was also observed six weeks after seeding with 
the onset of flowering. The mean density on the two beds differed 
significantly (P = 0.0147). The mean density of M. sjostedti on the 
monocrop was 1.40 and 0.53 on the intercropped beds (Table 4).

Table 4: Mean Density of Insect Pests on Cowpea.

Treatment Aphis craccivora Megalurothrips sjostedti Anoplocnemis curvipes

Sole Cowpea 4.29 ± 0.22a 1.40 ± 0.29a 2.67 ± 0.49a

Intercrop 3.71 ± 0.24b 0.53 ± 0.17b 2.17 ± 0.54a

P 0.0833 0.0147 0.5113

F 3.13 6.76 0.46

Pod-sucking bug (Anoplecnemis curvipes)

A. curvipes was observed 9 weeks after seeding at the onset of 
pod formation in the cowpea. There was no significant difference 

between the mean A. curvipes numbers on the monocropped and 
intercropped beds. The highest mean density was recorded on the 
intercropped bed (Table 4).
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Discussion
 The findings of this study demonstrated that a number of 

different insect pests attacked the cabbage and cowpea crops. 
The pests were also observed at different stages of plant growth 
indicating that pest infestation of the two crops was growth stage 
specific. Consequently, the cabbage crops had poorly developed 
leaves right from the early stages. This finding is in agreement 
with study which suggest that aphid infestation leads to poor leaf 
development and eventual leaf death. There was no formation of 
heads by the cabbage crops, and thus yield could not be measured. 
There was also very low yield of cowpea in both cropping system, 
yield too low to be a measurable parameter. This suggests that this 
particular method of planting did not have significant effect on yield 
although mean density of cabbage aphids and diamondback moth 
differed significantly between the two cropping systems. Our results 
suggest that intercropping cabbage and cowpea could promote 
the growth of natural enemies [19]. Our result is in contrast with 
findings which suggest that intercropping is not reliable cropping 
system in controlling diamondback moth. Cabbage aphid density 
was observed to be relatively higher than diamondback moth 
infestation even though the diamondback moth is known to be the 
major pest of cabbage as reported [11] and [4]. The reduction in 
Bean aphid and thrips population is also supported by the work of. 
The low population of aphids and thrips in our study may be due to 
the micro-environmental effect of the cabbage which may distrupt 
the insects’ visual search for the preferred crop. Our study found 
no significant reduction in cabbage looper infestation and pod-
sucking bug infestation on the cowpea crops, which may indicate 
that intercropping system may only be effective for the control of 
some specific insect pests [20-22].

Conclusion
In conclusion, our study shows that intercropping cabbage and 

cowpea is very an effective pest management strategy against B. 
brassicae and P. xylostella, A. craccivora and M. sjostedti.
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