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ABSTRACT 

Cowpea grain yield in any agro-ecological region is largely influenced by a number of factors including
insect pest attack and climatic conditions. Studies were carried out in Asaba, situated in the northern drier part
of Delta State and Abraka, located close to the Niger Delta region, to manage insect pests on cowpea and
assess influence on grain yield under cypermethrin application during the early cowpea planting season. At both
locations, the experiments were made up of 4 treatments namely (i) insecticide protected cowpea plots (sprayed
4 times at 7 days’ intervals (ii) insecticide protected cowpea plots (sprayed 5 times at 10 days’ intervals) (iii)
cowpea plots whose insect damage was monitored before insecticide application and (iv) cowpea plots without
chemical protection. The experiments were fitted into randomised complete block design, with 3 replicates. The
results showed that cypermethrin effectively controlled the major insect pests on cowpea and grain yield were
high at both locations. More insects occurred at Asaba compared to Abraka.  Conversely, grain yield was
significantly (P<0.05) higher at Abraka (2397.30kg ha-1) than Asaba (698.70kg ha-1) in the same season. The
study indicated that for cowpea production in Delta State, Abraka agro-ecological zone is more suitable than
Asaba in terms of insect pest damage and grain yield. 
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Introduction 

Cowpea (Vigna unguiculata (L) Walp, a crop of
the family fabaceae, is among the legumes, the most
extensively grown in tropical and sub-tropical regions
of the world. Man, particularly those in the low
income class, cherishes it much because the grains
are rich in protein [3] and more so since protein
derived from eggs, fish and meat have gone out of
his reach. The crop has been described as the poor
man’s meat [6]. Other usefulness of the crop are in
fibre production [21], erosion control and soil fertility
restoration [19]. Moreover, some African
communities consume it as vegetables [7] while
many farmers depend on it as income source. 

Cowpea cultivation is highly concentrated in the

Sudan savannah, in Northern Nigeria [21], although
in recent years, the production spread to southern
states of the country and is now grown in the east
and west of Nigeria [11,10]. Though intensively and
extensively cultivated, grain yield is generally poor,
especially in African countries [25]. The low yields
have been attributed to a number of production
constraints, among which are the activities of insect
pests while the crop is in the field [25].  The key
insect pests that decimate cowpea are the cowpea
aphid, Aphis craccivora Koch, which attacks the
seedlings, flowers and pods, flower bud thrips,
Megalurothrips sjostedti, Tryb. which destroys the
flower bud, the legume pod borer, Maruca vitrata
Fab which attacks the young stems, flowers, pods
and seeds and a spectrum of pod sucking bugs
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among which are Clavigralla tomentosicollis Stal,
Anoplocnemis curvipes Fab, Riptortus dentines Fab,
Mirperus jaculus, Nezara viridula L and Aspavia
armigera L. [16].  Losses due to their activities are
in the tune of 60 percent [23] and may increase if
not controlled [17]. Various control strategies are
presently available [16] but the most reliable and
effective as at now is the application of synthetic
chemicals. With this, significant yield increase has
been recorded [15]. However, due to dangers
associated with their use, such as environmental
pollution, toxicity to mammals, destruction of non-
target organisms (e.g. pollinators, predators, parasites
and parasitoids), hazards to users, consumers, cost of
equipment and insecticides [1,2] less emphasis is
being placed on them.  This is not to say however,
that synthetic chemicals should be completely
abandoned; in fact, Stern (1973) cautioned against
such move, as it may worsen the food crisis.  It is
advisable that their use should be minimal and be
combined with other control measures. 
Consequently, control strategies that would cut down
the number of application of synthetic insecticides in
insect pest management should be encouraged.

This study attempts to demonstrate that spraying
cowpea 5 or 4 times and monitoring of insect pests
before spraying, would all have the same effect in
the control of insect pests of cowpea and grain yield
and this will reduce the number of times chemicals
are applied as well as cost.

Materials and methods 

The present study was conducted in two
locations in Delta State – Asaba and Abraka – during
the early cropping season. The locations experience
different climatic conditions – Asaba occupies the
drier northern part while Abraka in the south is
closer to the riverine areas and is more humid. At
Asaba, the experiments took place in the Teaching
and Research Farms of the Agronomy department,
Delta State University. The land was ploughed and
harrowed with a tractor. At Abraka, the study took
place on a piece of land about 100 metres to Campus
2 of the Delta State University. The land was
manually prepared with hoes and shovels. 

At both locations, the experimental plots
measured each 5 x 3m with 1.5m inter-plots. Planting
of seeds – Ife brown (obtained from the International
Institute of Tropical Agriculture, Ibadan, Nigeria)
took place on 29th May, 2005 in Asaba while at
Abraka, the seeds were planted on the 14th of June,
2005. Three seeds were planted per hole at the
spacing of 60cm x 30cm (Remison, 1987e). Seeds
that failed to sprout were replaced, 4 days after
planting. Thinning to two plants per stand was done
10 days after plant emergence. Each experimental
plot was made up of 6 rows of 36 plants.

Application of chemical (cypermethrin) commenced
as from 25 days after seed germination [1]. The
experiment consisted of four treatments and 3
replications fitted into a randomised complete block
design. The treatments were – calendar spray at 7
days’ intervals (CA.S7) carried out 5 times, calendar
spray at 10 days’ intervals, (CA.S10) carried out 4
times, monitored spray – carried out only when
insect pest infestation/damage reached the economic
threshold level (ETH) and a control – plots without
chemical protection.

Insect Observation and Data Collection:

The impact of chemical treatments on 4 key
insect pests of cowpea – Aphis craccivora,
Megalurothrips sjostedti, Maruca vitrata and pod
sucking bugs and grain yield at both locations were
assessed and compared. 

Aphis craccivora assessment was by visual rating
(Table 1) commencing from 25 days after planting
(DAP). Rating was done from the two middle rows
of cowpea plots. Twenty stands were randomly
selected and tagged. Each stand was then inspected
for aphid infestation between 8 and 10 a.m. The
colony size was visually scored and the mean for the
20 stands calculated. Six weekly observations were
made. 

Megalurothrips sjostedti damage to cowpea by
flower bud thrips was determined in the morning
between 8 and 10 a.m. when the plants were 30 days
old. From the two middle rows of each plot, twenty
cowpea stands were tagged randomly. Each stand
was then carefully inspected for flower bud damage
such as browning/drying of stipules, leaf or flower
buds and abscission [16]. The damage on each stand
was visually rated (Table 2) and the mean score for
the 20 stands was calculated and recorded. Four
observations at 6 days’ intervals were made.
Maruca vitrata:

The damage by M. vitrata to cowpea was
determined in the field by counting between 3 and 5
p.m. Twenty flowers from the 2 outer cowpea rows
were randomly selected, opened and examined on the
spot for Maruca damage. Holes on flowers and
presence of larva were used as Maruca damage
index. Five observations at 5 days’ intervals were
made. The mean for the 20 flowers were calculated
and recorded.

Pod Sucking Bugs (PSB):

This was by actual counting. From the 2 middle
rows of each plot, the number of PSBs, that rested
on cowpea stands was counted and recorded.
Observation was carried out weekly between 8 and
10 a.m when the plants were 45 days old. All PSBs
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beyond the nymphal stage were counted. Four
observations were made.

Grain Yield: 

Grain yield from the various treatments was
determined when the plants were matured. Between
65 and 70 DAP, pods from the 2 middle rows of
each plot were harvested into black polythene bags
and labelled according to treatments. They were sun-
dried for 7 days and then shelled with hands. The
grains were then weighed according to treatments
with a weighing triple balance (Haus model) and
each weight recorded. Mean of replicates of each
treatment was then calculated and recorded. The
yield was extrapolated to kilogram per hectare.

Yield Related Components:
Number of Pods per Plant:

At 60 days, the number of pods/plant was
determined in the field. One metre ruler was placed
anywhere along the 2 central rows of each plot. Two
long sticks were used to mark this distance; all the
pods and their stands that were in this area were
counted. The number of pods was then divided by
the number of stands:

Number of pods/plant =  No. of pods 
GGGGGGGGGGGGGGGGG
No. of plant stands

Pod Load (Pl) and Pod Damage (PD): 

Pod load and pod damage were visually rated in
the field from the two central rows of each plot
when the plants were 60 DAP. The rating was based
on a 9-point scale (Table 3). The pods were fully
filled, matured but still grain. The presence of holes
and frass on pods were used as Maruca damage
index.

Pod Evaluation Index (IPE): 

This was assessed by the formula – PL x (9 –
PD), where PL is pod load and PD, pod damage
[16].

Pod Length:

Pods were harvested at 65 to 70 DAP from the
2 middle rows of each plot and kept in black
polythene bags. 

The pods were sun-dried for one week. From the
bag, twenty pods were randomly picked with hand. 

The length of each was then determined with a
flexible thread. Mean value for the length of the 20
pods was then calculated.

Pod and Seed Damage: 

Pod and seed damage by pod-sucking bugs were
determined in the laboratory. Pods were harvested
from the two middle rows of each plot at maturity
into black polythene bags. 

After sun-drying for one week, 20 were
randomly hand-picked among others in the black
polythene bags. 

Each was then carefully opened and the number
of seeds per pod was counted and recorded. 

The seeds were classified into aborted seeds/pod,
wrinkled seeds/pod and seeds with feeding
lesions/pod. 

The data for insect observation, yield and yield
related components were subjected to analysis of
variance (ANOVA) and significant means separated
by Fisher’s Least Significant Difference Test (LSD),
at 5% level of significance.

Table 1: Scale for rating aphid infestation on cowpea
Rating Number of aphids Appearance
0 0 no infestation
1 1-4 A few individual aphids
3 5-20 A few isolated colonies
5 21-100 Several small colonies
7 101-500 Large isolated colonies
9 >500 Large continuous colonies
Source: Litsinger et al.  (1977)

Table 2: Scale for rating flower bud thrips infestation on cowpea.
Rating Appearance
1 no browning/drying (i.e scaling) of stipules, leaf or flower buds; no bud abscission
3 initiation of browning of stipules, leaf or flower buds; no bud abscission
5 distinct browning/drying of stipules and leaf or flower buds;  some bud abscission
7 serious bud abscission accompanied by browning/drying of stipules and buds; non elongation of peduncles
9 very severe bud abscission, heavy browning, drying of stipules and buds; distinct non-elongation of (most or

 all) peduncles.
After Jackai and Singh [16]
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Table 3: Scale For rating Maruca vitrata damage to cowpea
Pod load (PL) Pod damage (PD)
-------------------------------------------------------------------- -------------------------------------------------------------
Rating Degree of podding Rating %
1 Most (<60% peduncles bare (i.e. no pods) 1 0-10
3 31-50% peduncles bare 2 11-20
5 16-30% peduncles bare 3 21-30

4 31-40
5 41-50
6 51-60

7 Up to 15% peduncles bare 7 61-70
8 71-80

9 Occasional bare peduncles 9 81-100
After Jackai and Singh [16]

Results:

Table 4 presents the results of the impact of
cypermethrin on major cowpea insect pests during
the early cropping season at Asaba. None of the
treatments recorded Aphis craccivora throughout the
study period. Chemically treated plots did not show
significant difference among the treatments for M.
sjostedti and pod sucking bugs when compared to
control. However, control recorded slightly more M.
sjostedti damage and PSB population. On flower bud
thrips and M. vitrata, plots that were chemically
protected were significantly lower (P <0.05) in thrip
population and M. vitrata damage to cowpea when
compared to control.  Similarly, CA.S7 was
significantly (P<0.05) more effective in reducing
flower bud thrips than CA.S10 and MOS. 

At Abraka during the same season (Table 5) A.
craccivora was recorded in all the treatments. There
was however no significant difference among the
treatments and when compared with the control,
though, the control recorded slightly higher aphid
colony than insecticide protected plots. Similar
situation was encountered in the case of M. vitrata.
PSBs were virtually absent in the plots except MOS
but very low too. The damage to cowpea by M.
sjostedti was significantly reduced in all the
insecticide protected plots when compared to control. 
Moreover, significant difference did not exist among
the chemically protected plots. Similar observation
was made for flower bud thrips.

The data for the effect of two agro-ecological
locations – Asaba and Abraka on the major insect
pests of cowpea under the application of
cypermethrin in the early season are presented in
table 6.

For A. craccivora Abraka location had more
aphid colonies and this was significantly (P<0.05)
higher than Asaba location. On M. sjostedti damage,
the locations were not significantly different,
although slightly more damage occurred at Asaba.
There were more flower bud thrips and M. vitrata at

Asaba and population was significantly higher than
Abraka. There was no significant difference in the
two locations with respect to coreid bug population.
However, coreid bugs were slightly more in Asaba.

Grain yield during the early season at Asaba
(Table 7) were generally high. Among the treatments,
significant difference did not exist.  However,
CA.S10 had yield which was slightly higher than
CA.S7 and MOS.  On yield related components, 100
seed weight, number of pods per plant, number of
seeds per pod, pod load, pod damage, pod evaluation
index and wrinkled seeds/pods did not show
significant difference among the treatments and when
compared to control.  On the other hand, pod length,
aborted seeds/pods, and seeds with feeding lesions
showed significant difference (P<0.05) between
chemically protected plots and unprotected plots. 

Grain yield at Abraka (Table 8) in the same
season were equally high. All the insecticide
protected plots significantly increased (P<0.05) yield
compared to control – plots without chemical
treatments. Yield related components such as 100
seed weight, pod length and seeds with feeding
lesions showed significant difference between the
chemically treated plots and control. All others –
number of pods per plant, number of seeds/pod, pod
load, pod damage, pod evaluation index, aborted
seeds/pod and wrinkled seeds/pod were not
significantly different when chemically protected
plots were compared with control.

The results of the effect of locations – Asaba
and Abraka with respect to grain yield and yield
related components under cypermethrin application 
in the early season are presented in table 9.

Dry grain yield in Abraka was significantly
(P<0.05) higher than Asaba. The one hundred (100)
seed weight did not differ significantly at both
locations, although, seeds were slightly larger at
Abraka than Asaba. Number of pods per plants, pod
load, pod evaluation index and aborted seeds per pod
were all significantly (P<0.05) higher at Abraka than
Asaba. On the contrary, pod length was longer and
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pod damage was more significantly higher at Asaba
than Abraka location. There were no significant
differences in the number of seeds per pod, wrinkled
seeds per pods and seeds with feeding lesions per
pod in both locations.

Discussion:

With the exception of A. craccivora, all the
major insect pests of cowpea – Megalurothrips
sjostedti, Maruca vitrata and pod sucking bugs
predominantly occurred in the study areas – Asaba
and Abraka, during the early cropping season. Jackai
and Singh [24] reported that these insect pests
usually occur wherever cowpea is cultivated in
Nigeria. The complete absence of A. craccivora
during the period of study seems to suggest that
aphid hardly thrives when rains are much in any
region. This observation agree with Dina [6], Degri
and Hadi [5] and Egho [9] who reported very low or
absence of this insect in the field in early season
(May – July) cowpea cropping. 

The study recorded more of the major insect
pests of cowpea at Asaba than Abraka – two agro-
ecological zones in the rain forest region. Some few
years ago, cowpea were inconsistently grown in
Asaba and this perhaps could have led to a build of
insect species, contrasting Abraka where the crop has 

never been cultivated. Aphid infestation on cowpea
in the early season at Abraka was severe
(quantitatively put at >500 per stand). To explain
this, one takes a look at the crops in cultivation in
this place in the past few years: among the crops
grown in this region, was groundnut (Arachis
hypogaea L.). This crop is susceptible to aphids.
Possibly, this crop facilitated the migration of aphid
to cowpea field in Abraka.  Moreover, the high
infestation could be due to a dry spell which
enhanced the breeding of aphids and become fully
established. 

Several cowpea earlier researchers have reported
the effectiveness of cypermethrin and other synthetic
insecticides in suppressing field insect pests of
cowpea [17]. The present study has further confirmed
this, as all the major insect pests were successfully
suppressed in the study areas. 

Grain yield at both locations were high; the yield
compares favourably with yield from other parts of
Nigeria such as Bida and Mokwa [13,1]. Yield at
Abraka (2397.30kgha-1) was significantly higher
(P<0.05) than Asaba (698.70kgha-1). Probably, the
light insect load on the crop such as absence of
PSBs in the early season and successful control of A.
craccivora are some of the factors which allowed for
normal plant development and thus higher grain
yield.

Table 4: Effect of calendar and monitored application of synthetic insecticide (cypermethrin) on the major insect pests of cowpea in the
early season at Asaba 

Treatments Aphis craccivora Megalurothrips Flower bud  thrips* Maruca vitrata*  PSB**
(rating)** sjostedti (rating) (actual counting) (actual counting) (actual counting)

CONTROL 1.49 2.90 0.24 0.22
CA.S7 1.36 0.74 0.08 0.00
CA.S10 1.33 1.13 0.13 0.00
MO.S 1.40 1.78 0.16 0.11
LSD(0.05) N.S N.S N.S N.S
N.S -  Not significant,  CA.S7 - Calendar spray at 7 days’ intervals,  
CA.S10 -     Calendar spray at 10 days’ intervals,   MOS - Monitored spray
* Means of 20 flowers **  Number per 2-middle rows
Source:  Egho [9]

Table 5: Effect of calendar and monitored application of synthetic insecticide (cypermethrin) on the major insect pests of cowpea in the
early season at Abraka 

Treatments Aphis craccivora Megalurothrips Flower bud  thrips* Maruca vitrata*  PSB**
(rating)** sjostedti (rating) (actual counting) (actual counting) (actual counting)

CONTROL 1.56 2.00 0.10 0.10 0.00
CA.S7 1.11 1.00 0.01 0.01 0.00
CA.S10 0.94 1.01 0.02 0.00 0.00
MO.S 1.83 1.17 0.05 0.00 0.01
LSD(0.05) N.S 0.24 0.08 N.S N.S
N.S -  Not significant,  CA.S7 - Calendar spray at 7 days’ intervals,  
CA.S10 -     Calendar spray at 10 days’ intervals,   MOS - Monitored spray
* Means of 20 flowers ** Number per 2-middle rows
Source:  Egho [8]
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Table 6:  The location effect of the application of cypermethrin on the major insect pests of cowpea in the early season at Asaba and
Abraka

Treatments Aphis craccivora Megalurothrips Flower bud  thrips* Maruca vitrata*  PSB**
(rating) sjostedti (rating) (actual counting) (actual counting) (actual counting)

Asaba Early 0.00 1.40 1.64 0.15 0.08
Abraka Early 1.36 1.29 0.05 0.05 0.00
LSD (0.05) 0.31 N.S 0.45 0.05 N.S
* Means of 20 flowers **  Number per 2 middle rows
NS-Not significant 

Table 7: Effect of cypermethrin on cowpea grain yield and yield related components in the early season at Asaba 
Treatments Dry Grainyield 100 seeds Number of Pod length Number of Pod load Pod Pod Aborted Wrinkled Seeds with 

 (kgha-1) wt (g) pods/ plant (cm) seeds/pod damage evaluation seeds/pod seeds/pod feeding lesions
(approx) index

CONTROL 709.30 13.20 5.81 14.71 13.63 5.00 4.67 24.33 1.95 1.50 0.17
CA.S7 517.90 12.33 6.24 13.94 13.62 6.33 3.00 38.00 3.42 0.52 0.03
CA.S10 822.20 12.50 6.53 14.08 13.62 7.00 3.00 42.00 3.47 0.88 0.22
MO.S 745.20 12.63 5.91 14.71 13.77 5.00 4.67 24.33 1.73 0.33 0.02
LSD(0.05) N.S N.S N.S 0.75 N.S N.S N.S N.S 1.69 N.S 0.18
N.S - Not significant, CA.S7 -  Calendar spray at 7 days intervals,  CA.S10 - Calendar spray at 10 days intervals,  MOS - Monitored spray
Source:  Egho [9]

Table 8: Effect of cypermethrin on cowpea grain yield and yield related components in the early season at Abraka
Treatments Dry Grainyield 100 seeds Number of Pod length Number of Pod load Pod Pod Aborted Wrinkled Seeds with 

 (kgha-1) wt (g) pods/ plant (cm) seeds/pod damage evaluation seeds/pod seeds/pod feeding lesions
(approx) index

CONTROL 2266.40 17.17 13.82 12.39 13.32 9.00 2.67 57.00 4.03 0.32 0.08
CA.S7 2349.20 13.53 13.67 11.91 13.63 9.00 1.00 72.00 5.22 043 0.03
CA.S10 2087.20 13.83 11.09 11.84 13.43 9.00 2.00 63.00 4.75 0.52 012
MO.S 2886.20 14.17 12.19 12.66 13.45 9.00 1.00 72.00 3.87 0.27 0.00
LSD (0.05) 773.59 0.52 N.S 0.51 N.S N.S N.S N.S N.S N.S 0.18
N.S - Not significant, CA.S7 -  Calendar spray at 7 days intervals,  CA.S10 - Calendar spray at 10 days intervals,  MOS - Monitored spray
Source:  Egho [8]

Table 9:  The effect of location on cowpea grain yield and yield related components under the application of synthetic insecticide at Asaba and Abraka in the early season
Season Dry Grainyield 100 seeds Number of Pod length Number of Pod load Pod Pod Aborted Wrinkled Seeds with 

 (kgha-1) wt (g) pods/ plant (cm) seeds/pod damage evaluation seeds/pod seeds/pod feeding lesions
(approx) index

Asaba Early 698.70 12.67 6.12 5.83 14.37 3.83 32.17 13.66 2.64 0.81 0.11
Abraka Early 2397.30 13.93 12.69 9.00 12.20 1.67 66.00 13.46 4.47 0.38 0.06
LSD (0.05) 336.46 N.S 1.44 1.02 0.44 1.09 10.48 N.S 0.72 N.S N.S
NS  = Not  significant

The control of cowpea insect pests by synthetic
insecticides has improved grain yield significantly in
the past decades [17,15] and this control method is
still very much in practice in several developing
countries including Nigeria. Dangers however,
associated with their use are numerous – hazards to
farmers, consumers, toxicity to mammals and general
environmental pollution [2].  Omongo et al. [20] and
Isubikalu [14] reported that farmers in Uganda, spray
their farms as many as 8 – 10 times during the
growing season. The present study whereby farms
were sprayed 5 or 4 times or monitoring insect pest
infestation before spraying (sprayed 2 times)
produced high grain yield in all the treatments
(CA.S7, CA.S10 and MOS) during the early planting
season in both locations. Significant differences did
not exist in the various treatments in insect number
and grain yield – results which support the findings
of Afun et al. [1]. The study further indicates that
the study areas are suitable agro-ecological zones for
cowpea farming.

Conclusion:

(i) Spraying cowpea with synthetic insecticides 5
times (at 7 days’ intervals) or 4 times (at 10

days’ intervals) and monitored sprays produced
similar grain yield and reduced the number of
chemical application, environmental pollution and
profitable to the farmer.

(ii) Insect pest load on cowpea is lighter at Abraka
than Asaba.

(iii) Cowpea grain yield is thrice higher at Abraka
than Asaba.

(iv) Both locations are suitable agro-ecological zones
for cowpea cultivation.
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