
 
 

Modern Research Journal of Agriculture Vol. 1(1), pp. 1-9, June, 2014 
Copyright © 2014 
Author(s) retain the copyright of this article 
http://www.modernrespub.org/mrja/index.htm 

 
 
 
 
 

Full Length Research Paper 
 

Effect of cropping systems on infestation and severity of field 
insect pests of cowpea in Morogoro, Tanzania 

 

Eliakira Kisetu*, Beatrice Thomas Nyasasi and Magreth Nyika 
 

Department of Soil Science, Faculty of Agriculture, Sokoine University of Agriculture, P.O. Box 3008, Chuo-Kikuu, 
Morogoro, Tanzania. 

 
*Corresponding author. E-mail: keliakira@yahoo.com 

 
Accepted 29 May, 2014 

 

Cowpea (Vigna unguiculata L. Walp) is one of the leguminous crops that provide protein for Tanzanian 
population. However, its production is threatened by biotic and abiotic factors, insect pests inclusive. 
Field trial was conducted during the 2014 cropping season to determine the effect of cropping systems 
on the field insect pest of cowpea. The sole cowpea and cowpea-maize intercrop systems using cowpea 
variety Vuli 1 were used to execute this study. The population of aphids (Aphis craccivora Koch.), and 
thrips (Megalarothrips spp) were identified to be very negligible and classified as minor pests. Bean leaf 
beetle (Cerotoma trifurcata (Forster)) was the major pest which significantly damaged leaves of cowpea 
more in intercrop than in sole cowpea. Results also showed that intercropping increased severity of the 
damage caused by C. trifurcata to the cowpea with rating scales of 8 in sole cowpea and 9 in cowpea-
maize intercrop. Based on the Pearson correlation analysis, the severity of damage and the extent of 
leaves recovery were positively and highly correlated with the number of leaves per plant (r = 0.96**), 
undamaged (r =0.97***) and damaged (r =0.90**) leaves. It is necessarily inevitable that more studies 
should be conducted to verify if the identified leaf beetle will continue to exist in Tanzania using 
different cropping systems of legumes. This also should be accompanied by the appropriate control 
measures of the insect pest.  
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INTRODUCTION 
 
Cowpea is an herbaceous annual legume which has 
many plant types and uses. It can be used as a green 
bean (snake bean), a pulse (black-eye peas) or as a 
fodder, forage and cover crop. Degri et al. (2012) 
reported that cowpea is nutritionally consisted of protein 
(23%), fats (1.3%), fibre (1.8%), carbohydrate (67%) and 
water (8-9%). Cowpea is also an important crop in 
atmospheric nitrogen fixation, which can also be used 
under intercrop systems with cereal crops such as maize. 

According to Abate et al. (2011), about 7.56 million 
tonnes of cowpea are produced worldwide annually on 
about 12.76 million ha. In Sub-Saharan Africa (SSA), of 
the 20 million ha in which grain legumes were grown in 
2006-08, 54% of the area harvested was under cowpea 
(Akibode, 2011). Africa leads the  world  and  it  accounts 

for about 70% of total production of cowpea, and Nigeria 
accounts for 58% of worldwide production. Cowpea 
production in SSA is projected to grow at the rate of 2.6% 
per annum; that is, from about 6.2 million MT in 2010 to 
nearly 8.4 million MT by 2020 (Abate et al., 2011). 
Ronner and Giller (2012) reported that in Tanzania, the 
land area under cowpea production is 158 000 ha but 
yield is as low as 0.4 t ha

-1
. Mbwaga et al. (2007) 

reported that the on-farm cowpea yields in SSA are 
extremely low, averaging to 319 kg ha

-1
 in Tanzania. The 

two findings do not differ much in terms of low levels of 
cowpea produced despite its dietary potential. Although 
area under production of other legumes has been 
increasing annually than yields from 1985 to 2007, the 
area under cowpea  showed  a  small  decrease  of  0.4%  
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(ICRISAT, 2011). Hillocks et al. (2006) reported that the 
yields for most grain legumes in Tanzania are far below 
potential yields of between 1.5 to 3 t ha

-1
 for common 

bean. However, Kisetu and Assenga (2013) reported low 
yields of 1.8 to 2.5 t ha

-1
 for cowpea varieties in Tanzania 

including Fahari, Tumaini, Vuli 1, and Vuli 2.  
The causes of low yields of cowpea are the low soil 

fertility attributed to inherent nature of the parent 
materials of the soils, lack or low rates of replenishing 
mined nutrients, and unreliable soil moisture (Kisetu and 
Assenga, 2013). Other factors reported to reduce cowpea 
yields include use of unimproved varieties, insect pests, 
diseases, and parasitic weeds. Every stage in the life 
cycle of cowpea has at least one major insect pest 
(Asiwe, 2009). Aphids (Aphis craccivora) attack cowpea 
especially in the seedling stage, flower thrips 
(Megalurothrips sjostedti) at flowering, pod borer (Maruca 
vitrata) at flowering and pod formation, a complex of pod 
sucking bugs at podding, and the weevil (Callosobruchus 
maculatus) during seed storage. Uddin et al. (2013) 
reported that cowpea is also attractive to red spider mite 
(Tetranychus sp.) and greasy cutworms (Agrotis ipsilon) 
which often cause damage just after seedling emer- 
gence. According to Farha et al. (2013), cowpea plant is 
a trap to many destructive insect pests that severely 
affect yield of the crop causing quantitative and qualita- 
tive losses.  

Cowpea is susceptible to fungal, bacterial, and viral 
diseases such as Cercospora leaf spot, ashy stem blight, 
bacterial blight, blackeye cowpea mosaic potyvirus 
(BICMV), cowpea aphid-borne mosaic potyvirus 
(CABMV), and cowpea mosaic comovirus (CPMV) (Degri 
et al., 2012). Cowpea plants are also attacked by the 
parasitic flowering plants or weeds such as Alectra vogelii 
and Striga gesnerioides. According to Mbwaga et al. 
(2007), all varieties of cowpea released in Tanzania 
namely Vuli-1, Vuli-2, Tumaini, and Fahari are highly 
susceptible to the parasitic weeds. 

Sule (2013) reported yield losses caused by the insect 
pests in the tropics to reduce available natural resource 
for human consumption. The levels of infestation and 
severity of the damage caused by leaf beetles the 
Cerotoma trifurcata (Forster) (Coleoptera: 
Chrysomelidae) on legumes is not widely documented. 
According to Koch et al. (2004), adults feed on above-
ground plant tissue such as leaves, stems, and pods. The 
C. trifurcata can also vector various pathogens, such as 
bean pod mottle virus, cowpea mosaic virus, and 
southern bean mosaic virus.  

The female of C. trifurcata lays 250 to 350 eggs (per 
season) usually found in clumps of 12 in the soil near 
host plants (Koch et al., 2005). The larvae emerge from 
eggs in five to seven days at 25°C and begin feeding on 
the roots and nodules of the host plant. The larval stage 
consists of three instars with the mean duration of this life 
stage lasting 17 days at 25°C. The  larval  stage  duration  

 
 
 
 
may be longer or shorter depending on soil temperature. 
Once the larvae reach maturity, they build an earthen cell 
in the soil in which they use to pupate. Adults of these 
insect pests emerge from the soil within a week and start 
to feed on legume leaves and pods.  

Berzitis (2013) reported that an expansion and increase 
in abundance of the bean leaf beetle, C. trifurcata a pest 
of soybean (Glycine max (L.) Merrill) has prompted 
interest in the potential impacts of climate change on its 
severity. This beetle has also been found to feed on 
alfalfa, cowpea, snap beans, and cucurbits (Koch et al., 
2004). According to Berzitis (2013), the adults also feed 
on the leaves, and one beetle can remove about 0.4 cm
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of leaf tissue per day the time it makes a shot-hole in a 
leaf. However, the levels of incidence of C. trifurcata in 
different regions and in diverse systems of cropping 
cowpea have not been reported in Tanzania. Therefore, 
this study assessed the extent of infestation and severity 
of insect pests including bean leaf beetles in cowpea 
plants under sole cowpea and cowpea-maize intercrop 
systems.  
 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
The study was conducted at the research field of the 
Department of Soil Science at the Sokoine University of 
Agriculture (SUA). The field is located between latitude 
07° 25` S and longitude 38° 04` E and the altitude is 540 
m above mean sea level.  Rainfall is bimodal ranging 
between 500 and 800 mm per year (New et al., 2002). 
During January and February 2014, most of the bimodal 
areas, Morogoro inclusive, received significant off 
seasonal rains. However, heavy rains started during the 
second and third week of March, 2014. These long rains 
(Masika) in most parts of Morogoro region were 
experienced to be normal to above normal in March and 
April ranging between 100 and 150 mm (Tanzania 
Meteorological Agency, 2014). The soil of the field is 
kaolinitic clayey, low in pH, inadequate nutrients N and P 
and most micronutrients (Kisetu et al., 2013). The field 
was under fallow for 2 years, which allowed an 
accumulation of organic residues predominated by grass 
and broadleaf weeds. 
 
 
Experimental design and planting of cowpea seeds 
 
The experiment was laid down in a randomized complete 
block design (RCBD) and using cropping systems as a 
factor with two treatments which were the sole cowpea 
and cowpea-maize intercrop. There were two plots each 
of 22 × 3 m in size, and each plot was divided into three 
quadrants of 6 × 2 m in  size.  Thereafter,  each  quadrant  



 
 

 
 
 
 
was sub-divided into three sub-quadrants of 2 × 2 m in 
size which formed the replications of each cropping 
system. The main quadrants were treated based on the 
gradient of the land and each sub-quadrant number was 
considered to be a replicate.  

One seed of maize variety TMV-1 was planted per hole 
on 8

th
 March 2014 at a spacing of 90 × 30 cm. On 26

th
 

March 2014, one seed of cowpea variety Vuli 1 was 
planted per hole in the sole cowpea plot at a spacing of 
15 × 15 cm. However, in the maize plot, each cowpea 
seed was planted at a distance of 15 cm from the two 
adjacent maize plants.  
 
 

Management of experimental plots 
 

Hand weeding was done to all experimental plots when 
the need arose. In the sole cowpea plot, there was an 
application of 6.3 g of single superphosphate (SSP) (20 
P2O5) per hole, equivalent to 100 kg SSP ha

-1
; that is, 25 

kg P ha
-1

. The plot with cowpea-maize intercrop received 
an application of nutrients N and K exclusive of each 
other at a rate equivalent to 100 kg N or K ha

-1
. For 

nutrient N, 4.7 g of urea was applied per hole and in the 
same plot there was an application of 0.2 g of SSP per 
hole, equivalent to 8.6 kg P ha

-1
. Furthermore, all plots 

received 4.1 g of muriate of potash (KCl) per hole. A 
systemic insecticide Amekan 344 EC at a rate of 10 mL 
in 20 L of water in a pressurized knapsack sprayer was 
used to control C. trifurcata at 15 days of plant age and 
spraying activity was done 4 times after every 3 days. 
 

 

Incidence of the insect pests and severity of damage 
to cowpea 
  

The data on the incidence of insect pests was based on 
the hand picking in the experimental plots and counting. 
Assessment of the levels of incidence of insect pests and 
severity of damage to cowpea plants was done from 31

st
 

March to 16
th
 April 2014 when plants were at an age of 

15 days.  The rating scale of 1-8 was used to classify the 
level of incidence and severity of the damage caused by 
the insect pests. The lowest values (1, 2, 3 and 4) were 
used to denote the low level of incidence and damage, 
whereas the high values (5, 6, 7 and 8) denoted the high 
level of incidence and severe damage. In addition, a 
scale of 1-9 was used to identify pest status where the 
lowest values (1, 2, 3, 4 and 5) were used to denote 
minor pests, and higher values (5, 6, 7, 8 and 9) were 
used to denote major pests. These rating scales were 
deduced from previous studies conducted by Uddin et al. 
(2013) and Egho (2010). 
 
 

Assessment of cowpea damage under different 
cropping systems  
 

The    number    of    cowpea    plants,   undamaged   and  
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damaged, in each replication in a quadrant was deter- 
mined by visual assessment. In addition, the number of 
leaves damaged by beetles was recorded but along with 
spraying an insecticide. The number of leaves recovered 
at 30 days of plant age was determined and expressed 
as percentage of undamaged leaves such that: 
 

 
 
DAP = days after planting 
 
 
Statistical data analysis 
 
The data on the number of cowpea plants, damaged 
plants and leaves, at 15 days of age and percentage leaf 
recovery after spraying insecticides at 30 days of plant 
age were subjected to analysis of variance. Differences 
among the means based on the cowpea cropping 
systems were separated using the Least Significance 
Difference (LSD) at 5% error and summarized by the 
Tukey’s technique. The Pearson correlation coefficient 
approach was used to estimate the relationships between 
the severity of damage and the extent of recovery of 
damaged cowpea leaves between infestation periods; 
that is, 15 DAP and at the plant age of 30 days.  
 
  
RESULTS 
 
Incidence of insect pests and severity of the leaf 
damage 
 
Results of the incidence and severity of the insect pests 
on cowpea grown under the two cropping systems are 
presented in Table 1. The extent of leaf damage caused 
by the leaf beetles is presented in Plate 1. The average 
number of beetles collected before spraying insecticide 
was 7 and 3 per plant for sole cowpea and cowpea-maize 
intercrop, respectively. However, these numbers 
decreased to an average of 2 beetles per plant at 4 days 
after spraying, which however diminished thereafter. In 
cowpea-maize intercrop, the appearance and severity of 
damage caused by leaf beetles rated 8 and 9, 
respectively that is causing severe damage. On the other 
hand, similar parameters rated the same scale (8) 
indicating severe damage for the sole cowpea. 

 
  
Damage of cowpea plants under different cropping 
systems 
  
The results of the comparison of damage of cowpea 
leaves caused by leaf beetle at 15 days of plant age 
under sole and intercrop systems are presented in Table 
2. Results indicated that there was a very high  (87–94%)  
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Table 1. Scale for rating the level of incidence and severity of damage of insect pest to cowpea in two cropping systems. 
 

Name of 
pests  

Sole cowpea  Cowpea-maize intercrop 

Level of incidence Damage severity 
Pest status 

 Level of incidence Damage severity 
Pest status 

Rating Appearance Rating Damage  Rating Appearance Rating Damage  

Aphid (0,1) 1 
incidence was not 
always 

1 
Very 

insignificant 
Minor  

 
1 

very low in 
number 

1 insignificant Minor 

Thrips (0,2) 1 
incidence was not 
always 

1 
Very 

insignificant 
Minor  

 
1 

very low in 
number 

1 insignificant Minor 

Leaf beetle (3) 8 
incidence in 
moderate  number 

8 Severe  Major  
 

8 
incidence in 
high number 

9 severe Major  

 

The names of pests are in descending order based on their lowest density of incidence 

 
 
 
and significant (p <0.001) damage of cowpea 
leaves by beetles in the cowpea-maize intercrop. 
However, in sole cowpea, the cowpea plants had 
significantly (p <0.001) low but had a wide range 
(50–83%) of damaged leaves caused by the C. 
trifurcata beetles (Table 2). 
 
 
Effect of insecticide on recovery of damaged 
leaves 
 
Results of the impact of spraying an insecticide to 
the recovery of initially damaged cowpea leaves 
at 30 days of age are presented in Table 3. 
Results indicated that an insecticide had a 
significant (p <0.05) effect on the recovery of the 
initially damaged leaves in cowpea plants. Many 
leaves (21–23) were recorded per plant in sole 
cowpea compared with those of cowpea in an 
intercrop, which were significantly (p <0.01) very 
low (10–12). Results also indicated a significantly 
(p <0.05) larger rate (52.3–60.7%) of recovering 
damaged leaves in sole cowpea than in an 
intercrop (18–33.3%) (Plate 2). 

Relationship between leaves damaged, and 
leaves recovery with other variables 
 
Results of the relationships between leaves 
damaged, and leaves recovery with other 
variables at 15 days of plant age are presented in 
Table 4. Results indicated that the number of 
plants and leaves damaged had a high and 
positive correlation (r = 0.94), which was very 
significant (p <0.01). The number of plants per 
quadrant and plants damaged also had 
significantly (p <0.05) high and positive correlation 
(r = 0.79). In addition, the number of plants per 
quadrant strongly correlated negatively (r = -0.63) 
with the percentage of plants damaged and this 
was also significant (p <0.05) (Table 4). Results of 
the relationship between leaves damaged, leaves 
recovery with other variables at 30 days of plant 
age; that is, 15 days after spraying an insecticide 
are presented in Table 5. Results indicated that 
damaged leaves and other parameters including 
the total number of leaves per plant, undamaged 
leaves and leaves recovery after initial damage 
caused   by  C.  trifurcata  had  high  and   positive 

correlations (r > 0.90) which were very significant 
(p <0.01). Further to that, the extent of leaves 
recovery and the total number of leaves per plant 
and that of undamaged leaves had significantly (p 
<0.01) high and positive correlations (r > 0.95). In 
addition, the number of undamaged leaves was 
very strongly and positively correlated (r = 0.99) 
with the total number of leaves per plant and this 
was significant (p <0.001) (Table 5). 
 
 
DISCUSSION  
 
The aphid (Aphis craccivora Kosh) and thrips 
(Megalurothrips sp.) had the same but lowest 
status (minor) in respect of the level of incidence 
and severity of damage to the cowpea plants. 
These insect pests did not occur in all the plants 
in the quadrants nor throughout the cowpea 
cropping systems. This indicates that these insect 
pests did not cause any justifiable damage to 
cowpea ‘plants’. On the other hand, leaf beetles 
C. trifurcata (Forster) were the major insect pests 
that occurred in the trial plots and  caused  severe 
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Plate 1. Extent of leaf damage caused by the leaf beetles (a) Beetle damaged leaves; (b) Plants in the trial field at 15 DAP. 
 
 
 

Table 2. The extent of leaf damaged by leaf beetles at 15 days of plant age. 
 

Cropping system Plants per quadrant Plants damaged Plants damaged (%) Leaves damaged 

SC-Q1 71.7
b
 36.0

a
 50.2

a 
4.7

a
 

SC-Q2 80.0
c
 58.0

b
 72.5

b
 6.7

b
 

SC-Q3 78.3
bc

 64.7
b
 82.6

b 
6.7

b
 

Int-Cr-Q1 41.3
a
 38.7

a
 93.7

a 
5.7

ab
 

Int-Cr-Q2 39.3
a
 34.3

a
 87.3

a
 4.5

a
 

Int-Cr-Q3 39.3
a
 34.0

a
 86.5

a 
4.8

a
 

S.means  3.5 4.4 2.6 0.5 

LSD (0.05) 7. 7*** 9.9*** 5.9*** 1.2** 

CV (%) 7.3 12.2 7.27 11.5 

F value at 5 DF. <.001 <.001 <.001 0.004 
 

SC, Sole cowpea; Q, quadrant; Int-Cr, Intercrop; DF, Degrees of Freedom. The means along the same column bearing similar 
letter(s) do not differ significantly at 5% error based on Tukey's 95% confidence intervals. 

 
 
 

Table 3. The recovery of leaves by spraying an insecticide after initial damage. 
 

System 
 Number of leaves  

Recovery (%) 
 Total per plant Undamaged Damaged  

SC-Q1  21.2
bc

 13.6
abc

 7.6
a
  52.3

ab
 

SC-Q2  22.9
c
 14.9

bc
 7.9

a
  60.3

b
 

SC-Q3  22.3
c
 15.5

c
 6.8

a
  60.7

b
 

Int-Cr-Q1  12.1
ab

 7.4
ab

 4.7
a
  23.0

ab
 

Int-Cr-Q2  10.5
a
 6.9

a
 3.6

a
  33.3

ab
 

Int-Cr-Q3  9.5
a
 6.0

a
 3.5

a
  18.0

a
 

S.means   2.8 2.2 1.4  11.5 

LSD (0.05)  6.2** 4.9** 3.01n.s  25.6* 

CV (%)  21.1 25.3 29.1  34.1 

F value at 5 DF  0.001 0.003 0.407  0.011 
 

SC, Sole cowpea; Q, quadrant; Int-Cr, Intercrop; DF, Degrees of Freedom. The means along the same column 
bearing similar letter(s) do not differ significantly at 5% error based on Tukey's 95% confidence intervals. 
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                                                                                        (a) 

 
                                                                                      (b)  

 

Plate 2. Visual assessment of cowpea recovery after spraying an insecticide (at 30 DAP) (a) 
Sole cowpea at 15 days after spraying an insecticide (plants are at an age of 30 days); (b) 
Cowpea-maize intercrop at 15 days after spraying an insecticide. 

 
 
 
infestation in leaves of the cowpea plants. However, as 
the eggs, larvae, and pupae of these leaf beetles occur in 
the soil, they were thus not encountered during 
observation made in this study. In the two cropping 
systems, the adult flying leaf beetles appeared in large 
number early in the growing season coinciding with 
cowpea planting; that is, March 2014. The infestation and 
damage of cowpea was only unveiled on the leaves. This 
observation indicates that the larvae stage of these 
beetles was not significant in causing below-ground 
damage of cowpea by feeding on the roots and  volunteer 

nodules of the host plant as also it was earlier reported 
by Berzitis (2013). Similar observations were also made 
in the neighbouring farms where the adult leaf beetles fed 
and mate on beans, soybeans, cowpeas and other 
legumes. Furthermore, the levels of infestation and 
severity of the damage caused by this beetle across 
other regions of the country were also recognized 
through phone communication during the same 2014 
growing season. 

These findings corroborate with those of a survey 
conducted   by   Uddin   et  al.  (2013)   in   five  areas   of  
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Table 4.  Pearson correlations analysis of leaf damage induced by C. trifurcata feeding in 
cowpea for the variables collected from cowpea at 15 days of plant age. 
 

S/N Parameter  1 2 3 4 

1. Leaves damaged 1 
   

2. Plants damaged 0.94** 1 
  

3. Plants damaged (%) 0.12 -0.02 1 
 

4. Plants per quadrant 0.67 0.79* -0.63* 1 
 

*; ** = Correlation is significant at the 0.05 and 0.01 levels (2-tailed), respectively.   

 
 
 

Table 5. Pearson correlations analysis of leaf damage induced by C. trifurcata feeding in 
cowpea for the variables collected from cowpea at 30 days of plant age. 
 

S/N Parameter  1 2 3 4 

1 Damaged leaves 1 
   

2 Leaves recovery (%) 0.90** 1 
  

3 Total leaves per plant 0.98*** 0.96** 1 
 

4 Undamaged leaves 0.95** 0.97*** 0.99*** 1 
 

**; *** = Correlation is significant at 0.01 and 0.001 levels (2-tailed), respectively.   

 
 
 
Bangladesh who reported pest complex of aphid, thrips, 
and leaf beetle, among others. Their findings revealed 
that for the yard long bean, the intensity and incidences 
of these insect pests were almost similar. Based on the 
varieties and spatial distribution, Uddin et al. (2013) found 
aphid to be the major insect pests, which is not the case 
for the findings of this study. The findings of this study 
revealed an interest of an outbreak of leaf beetles which 
attacked all types of legumes in Morogoro district during 
the 2014 growing season. Sule (2013) found that 
intercropping cowpea with sorghum significantly reduced 
aphid and thrips population than in sole cowpea varieties 
at the age of 30 and 40 days in the 2006 cropping 
season. These findings are reversed for the case of 
infestation of C. trifurcata observed in the present study. 
However, the immediate observation to this discrepancy 
could be related to the nature of the insect pest and/or 
crops which are intercropped with the legume, such as 
the cowpea in this case. 

There were many cowpea plants in the sole cowpea 
system compared with the cowpea-maize intercrop 
system. The argument for the intercrop is supported by 
the fact that some spaces were occupied by the maize 
plants instead of cowpea. Note however that, more 
damage caused by beetles to cowpea leaves was 
envisaged in the intercrop plot than the leaves of cowpea 
plants in sole system. This observation was attributed 
largely to the adaptation of the beetles to fly over the 
maize plants and drop later on the cowpea when they 
only need to feed. In contrast, in the sole cowpea plot, 
these beetles had no option of timing their feeding 
schedule but rather spent most of their  day-time  feeding 

and resting on the leaves. However, from sole cowpea 
the beetles flew only when they were scared by human 
movement around the trial plot with a few exceptions 
observed in the intercrop plot. These findings are in 
agreement with those of Koch et al. (2004) who found 
that C. trifurcata (Forster) fed on soybean plants nearly 
immediately, with 100% of soybean plants being 
damaged at 4 h post-infestation. Similar findings were 
also reported by Hoffmann et al. (2000) that damage to 
cucurbits caused by C. trifurcata appeared similar to 
damage caused by Acalymma vittatum. The findings of 
Koch et al. (2004) revealed that feeding of C. trifurcata 
occurred between the veins of the leaves, consuming 
either a layer of tissue from the top or bottom of the leaf; 
and feeding resulted in holes through the leaf. A study 
conducted by Berzitis (2013) revealed that as 
temperatures increased from 0 to 25°C, bean leaf beetles 
emerged 10 to 20 days earlier in the spring which could 
allow for an increased infestation and severity of damage 
during the growing season. A study conducted by 
Oparaeke et al. (2000) also revealed that yield losses in 
cowpea caused by insect pests in Nigeria were above 
80%. 

Fifteen days after spraying insecticide; that is at 30 
DAP, the number of undamaged leaves were more than 
that of damaged leaves in both sole and the intercrop 
systems. This was contributed by the suppression of 
vegetative development of cowpea by the leaf canopy of 
maize plants. Furthermore, the initial severity of the leaf 
damage caused by the beetles was higher in sole 
cowpea than in cowpea-maize intercrop. The high ability 
of sprouting observed in sole cowpea  also  supports  this  
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argument. In addition, the extent of recovering the 
initially damaged cowpea leaves systematically followed 
a reverse of the severity of damage observed at 15 DAP. 
However, the highest rate of leaf recovery (>50%) was 
obtained in sole cowpea, and this is concomitantly in 
agreement with the level of initial damage caused by the 
C. trifurcata. These findings suggest that the extent of 
leaves recovery by spraying an insecticide is dependent 
on the initial level of damage caused by the leaf beetle. 
These findings are in agreement with previous studies 
using cowpea as an experimental unit. According to 
Ahmed et al. (2014), spraying using synthetic 
insecticides such as lamda-cyahalothrin and natural 
insecticides such as neem seed extract on cowpea 
significantly reduced pod and seed damage by insect 
pests. However, the effectiveness of these insecticides 
is governed by the rate of mixing and spraying regimes. 
Dzemo et al. (2010) also report that spraying 
insecticides to the damaged cowpea results in 
substantial increase in the number of pods and number 
of seeds per pods.  
There were positive and significant relationships 
between the number of plants damaged in a quadrant 
and leaves damaged per plant, number of plants 
damaged and that of plants per quadrant at 15 DAP. 
Also, at 30 DAP, these observations were obtained 
between damaged leaves and the total number of leaves 
per plant, undamaged leaves and leaves recovery. Other 
scenario was obtained between the leaves recovery and 
total number of leaves per plant and undamaged leaves; 
undamaged leaves and total number of leaves per plant. 
These relationships obtained are an indication of a linear 
relationship existing between the damaged leaves, 
leaves recovery and undamaged leaves per plant with 
other measured parameters. This suggests that the 
number of damaged leaves per plant increases with 
increase in the infestation and hence the severity of 
damage caused by C. trifurcata. At 15 DAP, it was also 
observed that the correlation between the percentage of 
damaged plants based on the number of leaves per 
plant and number of plants per quadrant was significant 
but negative. This indicates that most of the damaged 
plants were obtained in the quadrants that were not 
highly infested and were therefore less damaged by the 
C. trifurcata. These findings are also in agreement with 
previous studies. Onyishi et al. (2013) found significant 
and positive correlations between damaged pods per 
plant and other variables such as number of aphid (r = 
0.86**), thrips (r = 0.83*), foliage beetle (r = 0.83*) and 
legume pod borer (r = 0.76*) for the measurements 
taken at 12 weeks after plant emergence. In addition, the 
number of damaged pods per plant was significantly and 
negatively related with pod number per plant (r = -0.80*) 
at the same time of measurement. In contrast, Onyishi et 
al. (2013) found positive but insignificant relationships 
between the leaves damaged with the number of aphids, 
thrips, foliage beetle, legume  pod  borer,  and  damaged  pods  

 
 
 
 
per plant at 12 weeks after plant emergence. In addition, 
Muchero et al. (2010) found high and uniform levels of 
thrips infestation resulting in distinct susceptibility and 
resistance responses to feeding among cowpea 
genotypes. This observation was related to the type of 
the insect pest, genotypes of the cowpea and the 
seasons of the year. However, they also found leaf 
damage ratings for 3 years to be positive and highly 
correlated (r ≥ 0.75***) with levels of thrips infestation. 
 
 

Conclusion 
 
The level of infestation and severity of the damage of 
leaves caused by the insect pests in cowpea under 
different cropping systems revealed variation in the level 
of infestation during 2014 growing season. Bean leaf 
beetle of the C. trifurcata was firstly identified and was 
the major destructive insect pest of legumes such as 
cowpea in most parts of the country, Morogoro region 
inclusive. The findings of this study show that 
intercropping cowpea with maize increased infestation 
and severity of the damage caused by the identified C. 
trifurcata insect pest but use of a systemic insecticide 
such as Amekan 344 EC vanished infestation. Based on 
the Pearson correlation analysis, the severity of damage 
and the extent of leaves recovery were positively and 
highly correlated with the number of plants and leaves 
per plant. However, more study need to be conducted to 
verify the existence and further infestation of this insect 
pest in other growing seasons using other legumes in 
different cropping systems.  
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