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ABSTRACT

Cowpea growers sometimes apply chemicals as many as 8-10 times to control insect pests during the
growing season. Calendar sprays at 7 days' intervals (CA.S7) carried out 5 times and 10 days' intervals
(CA.S10) carried out 4 times and monitored spray (MOS) carried out only when insect infestation/damage
reached or exceeded the action threshold were studied to find out their effect on major insect pests and yield
of cowpea - whether there were differences in the number of insect pests and grain yield. The insect pests
studied were the cowpea aphid, Aphis craccivora Koch, legume bud thrips Megalurothrips sjostedti Tryb,
legume pod borer, Maruca vitrata Fab. and pod sucking bugs under the application of 5% aqueous extract of
neem seed kernel extract (NSKE).  The trials were conducted during the early and late planting seasons in
Abraka, on a piece of land half a kilometre to Campus 2, Delta State University, Nigeria. The results indicated
that calendar sprays significantly controlled A. craccivora colonies compared to control in the early season. 
Population of other major insect pests was generally low. During the late season, the various NSKE treatments
effectively controlled A. craccivora. No significant difference among the treatments in their effect on the other
major insect pests. Grain yields were high in both seasons and a significant difference did not exist among
the calendar and monitored spray treatments.  Three main things are obvious from this study: (1) neem seed
kernel extract is effective in the control of cowpea insect pests, especially A. craccivora, (2) Grain yields were
similar in calendar and monitor sprays.  (3)  spraying every 10 days for 4 times and monitoring insect pest
damage/infestation before spraying  reduced the number  of chemical application.
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Introduction

The production of food that is of high quality
and quantity to meet world demand is a task before
farmers, particularly in African countries where no
legislation for family control is addressed.  Concerted
efforts on food production have always encountered
challenges which are anti-productive, often referred
to as production constraints. Crop yield from many
parts of the world particularly in developing countries
such as Africa, are generally low, due partly to the
activities of diseases and insect pests which ravage

and destroy crops in the field and storage[17].
Cowpea (Vigna unguiculata (L.) Walp), a major food
crop cultivated in tropical and subtropical regions for
its grains as protein source for man[6], fodder[12]
and other benefits, is seriously decimated by a
spectrum of insect pests at all growth stages in the
field [11] and yield losses ranging from 20 to 80%
have been reported due to their activities[14,12]. The
notorious ones are the cowpea aphid, Aphis
craccivora, Koch which attacks young cowpea
leaves, flowers, and pods; the flower bud thrips,
Megalurothrips sjostedti Trybom which attacks the
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flower buds; the legume pod borer Maruca vitrata
Fab which feeds on pods, flowers and young stems
and a complex of pod and seed sucking bugs (PSBs)
among which are - Clavigralla tomentosicollis Stal,
Anoplocnemis curvipes Fab, Nezara viridula L,
Aspavia armigera Fab and Riptortus sp [18]. 
Control of insect pests on crops has for decades been
mainly by the use of synthetic chemicals [4] and
yield increase several folds have been reported[11]. 
In recent years, however, there has been a growing
outcry worldwide against the excessive and unwise
use of agro chemicals, because of their deleterious
side effects on non-target organisms, users,
consumers and in general, environmental
disruption[2]. There are also the problems of
unavailability of spray equipment, inability of farmers
to afford their cost [1] understand their use and
possible chemical adulteration. 

This knowledge and awareness have therefore
prompted researchers to partly shift attention to other
more sustainable methods which are safe and non-
toxic for suppressing insect pests of field crops. Such
methods include the use of plant resistance,
biological control and habitat modification and more
recently the exploration and exploitation of plant
species with insecticidal potentials. Over 2000 of
such plant species have been documented to have
low to high influence on a wide range of insects[20].
A major plant in this content that has been widely
researched for its insecticidal activities, is the neem
tree, Azadirachta indica A. Juss (family: Maliaceae).
The tree is commonly grown in Northern Nigeria to
provide shade and to serve local purposes such as
treatment of certain human ailments (e.g. malaria).
Neem extracts contain such active substances such as
azadirachtin, salamin and melandriola and have been
found to be anti-feedant, repellent and also show
growth and oviposition deterrence on a wide
spectrum of insect pests while they are devoid of
problems associated with synthetic chemicals. 

This study was conducted to determine the
efficacy of extracts of seeds of  A. indica on the
cowpea aphid, Aphis craccivora, M. sjostedti, M.
vitrata and PSB on field cowpea and influence on
yield under calendar and monitored sprays in the
early and late seasons in Abraka,in southern Nigeria. 

Materials and methods

The trials took place in the early and late
planting seasons of 2005, on a public farmland
situated half a kilometre from Delta State University,
Abraka, Nigeria. The land was cleared and the
experimental plots were manually prepared with
shovels and hoes in both seasons. The plot size
measured 5m x 3m with 1.5m in between plots.  The
seeds planted were Ife brown (obtained from the
International Institute of Tropical Agriculture (IITA),

Ibadan).  The planting took place on 14th June for
the early season and 29th September for the late
season. Three seeds per hole were planted with
spacing of 60cm x 30cm[16] and seeds that failed to
germinate four days after planting, were replaced. 
Thinning of seedlings to 2 plants per stand took
place at 10 days after plant emergence.  Each
experimental plot consisted of 6 rows of 36 cowpea
plants. The chemical applied on the crops was neem
seed kernel extract (a non-conventional chemical); it
was prepared following the method reported by
Rezaul Karim et al. [15].  Chemical application
commenced from 25 days after planting (DAP).
There was regular weeding of the farm until plant
maturity. The experimental design was a randomised
complete block design with 4 treatments and 3
replicates. The treatments were as follows:
(i) Calendar spray at 7 days' intervals, carried out 5

times 
(ii) Calendar spray at 10 days' intervals, carried out

4 times
(iii) Monitored spray, carried out only when insect

pest damage/ infestation reached or exceeded the
action threshold, and 

(iv) Plots without chemical protection (control)

The effect of chemical treatment on four major
insect pests of cowpea - cowpea aphid, Aphis
craccivora Koch, legume flower bud thrips,
Megalurothrips sjostedti Trybom, legume pod borer,
Maruca vitrata Fab and pod sucking bugs such as
Anoplocnemis curvipes, Clavigralla spp., Nezera
virudula, Mirperus spp and influence on yield and
yield related components were assessed.

Aphis craccivora:  A. craccivora infestation was
assessed by visual rating on a 10 point scale.  From
20 randomly selected and tagged cowpea plants in
the two middle rows of each plot, each stand was
carefully inspected and the size of A. craccivora
colony on each plant rated, recorded and the mean
for the 20 plants calculated. Observations for
infestation commenced from 26 DAP, between 8-10
a.m. Six weekly observations were made:

Megalurothrips sjostedti: Damage to cowpea by
M. sjostedti was assessed between 8-10 a.m.
beginning from 30 DAP. Twenty cowpea stands were
randomly tagged from the two middle rows of each
plot and each stand was inspected and rated on a
scale of 1-9 points, based on M. sjostedti symptoms
such as browning/ drying of stipules/leaves and bud
abscissions [8].  Mean for the 20 stands was then
calculated. Four observations were made. 

Maruca vitrata:  Damage to cowpea flowers was
determined in the field between 3-5 pm  beginning
from 45 DAP at 5 days' intervals. Twenty flowers
were randomly selected from the two outer rows of
each plot. Each flower was carefully opened and
inspected on the spot for Maruca larva or flower
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damage. The mean for the 20 flowers was then
calculated. Four observations were made.

Pod sucking bugs: Population of pod sucking
bugs on cowpeas was determined by counting
between 8-10 a.m. beginning from 45DAP at 5 days’
intervals.  From the 2 middle rows of each plot, the
number of pod sucking bugs on cowpea were
counted and recorded. All adults and bugs beyond
the nymphal stage were counted. Three observations
were made.

Yield related components
(i) Pod load and pod damage: At 60 DAP, the pod

load and pod damage were assessed in the field
by rating on a scale of 1-9 points [8] from the
two central rows of each plot.  Maruca damage
index used were holes and presence of frass on
pods and sticking of pods.

(ii) Pod evaluation index (IPe). This was done at 60
DAP using the formula PL x (9 - PD).  Where
PL was pod load and PD was pod damage [8].

(iii) Number of pods per plant: At 60 DAP, the
number of pods per plant was assessed from the
2 middle rows of each plot.  One metre length
of cowpea in the middle rows was taken with 1
metre ruler. The length was marked with 2
sticks. The pods and plants that were within this
distance were counted. The number of pods was
then divided by the number of cowpea plants
and value recorded. 

(iv) Pod and seed damage: Pod and seed damage by
pod sucking bugs was determined by examining
the pods and seeds in the laboratory. From each
plot, the cowpea pods in the two middle rows
were hand harvested at maturity into medium
sized black polythene bags according to plot
number and sundried for one week. From each
bag, 20 pods were randomly hand-picked. Each
pod was measured with a flexible thread to
determine its length. Each pod was then opened
and the number of seeds per pod, aborted seeds
per pod, wrinkled seeds per pod and seeds with
feeding lesions per pod were observed, recorded
and the mean calculated.

Yield 

At 65 DAP, the pods were harvested according
to treatments with hands into black medium sized
polythene bags. They were sundried for 2 weeks and
then shelled with hands. The grains were then
weighed with Triple Beam Balance (Haus Model)
and the weight recorded. The yield per plot was
extrapolated to kg ha-1. One hundred seeds were hand
picked from the grains in bag (plot) and were
weighed and the weight recorded.

Data for insect observation, yield and yield
related components were subjected to analysis of

variance (ANOVA) and significant means were
separated by Fisher’s Least Significant Difference
Test (LSD), at 5% level of significance.

Results and discussions

The effect of neem seed kernel extract for the
control of major insect pests on cowpea under
calendar and monitored application during the early
and late season experiments at Abraka is presented
in Table 1.

All the major insect pests were recorded in the
early season experiment in the study area.

The 10 days’ calendar spray schedule
significantly (P<0.05) reduced A. craccivora,
population when compared to the control. The
calendar sprays were significantly more effective in
reducing A. craccivora than monitored sprays. The
protected plots did not significantly (P > 0.05) reduce
M. sjostedti damage to cowpea when compared to
plots without insecticide treatment.

A similar trend was observed in the case of
flower bud thrips; the treatments did not significantly
reduce thrip population compared with the control
and there was no significant difference among  the
treatments. The 7 days’ spray however,was slightly
more effective in reducing thrip populations than 10
days’ spray and monitored sprays. Like M. sjostedti
and flower bud thrips, M. vitrata  damage was not
reduced  significantly (P > 0.05) by the various
treatments when compared with the control, and there
was no significant difference among the treatments.
For the two calendar sprays, there was no significant
difference between them. No PSB was recorded in
the different treatments.

All the major insect pests were recorded on the
crop during the late season in the study area. The
treatments,apart from CA.S10 all did not significantly
(P >0.05) reduce A. craccivora when compared with
unprotected plots. The organic insecticide-treated
plots did not differ significantly in their performance
against A. craccivora. There was no significant
difference between organic insecticide treated plots
and unprotected plots for M. sjostedti damage, thrip
population, M. vitrata damage and PSB population
(Table 1).  However, unprotected plots were slightly
higher in population than CA.S10 and M.OS treated
plots. Moreover, there were no significant differences
among the treatments, though 10 days’ calendar
spray was slightly more effective in reducing PSB
population.

The season effect of the application of neem seed
kernel extract for cowpea pests control in Abraka 

A. cracccivora population did not differ
significantly in both seasons, though early season
population was slightly higher. Similarly, M. sjostedti 
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Table 1: Effect of neem seed kernel extract on the major insect pests of  cowpea in the early and late seasons under calendar and
monitored application at Abraka
Treatments Aphis craccivora Megalurothrips Flower bud thrips* Maruca vitrata*  PSB**

(rating)** sjostedti (rating) (actual counting) (actual counting) (actual counting)
Early CONTROL 2.17 1.00 0.04 0.03 0.00
season CA.S7 1.33 1.00 0.04 0.02 0.00

CA.S10 1.17 1.00 0.05 0.02 0.00
MO.S 2.5 1.00 0.05 0.04 0.00
LSD(0.05) 0.87 NS NS NS NS
CONTROL 1.83 1.00 2.53 0.04 0.11
CA.S7 1.56 1.00 3.02 0.05 0.22
CA.S10 1.06 1.00 3.33 0.02 0.00
MO.S 1.44 1.00 3.05 0.06 0.00
LSD(0.05) 0.67 NS NS NS NS

NSCA.S7   -     Calendar spray at 7 days’ intervals     CA.S10 -     Calendar spray at 10 days’ intervals    MOS     -     Monitored
spray     N.S        -     Not significant    
*    Means of 20 flowers
** Number per 2 middle rows
Pod Sucking Bug

Table 2: The seasonal effect of the application of neem seed kernel extract on the major insect pests of cowpea at Abraka.
Treatments Aphis craccivora Megalurothrips Flower bud thrips* Maruca vitrata*  PSB**

(rating)** sjostedti (rating) (actual counting) (actual counting) (actual counting)
Early 1.79 1.00 0.04 0.03 0.00
Late 1.47 1.00 2.98 0.04 0.08
LSD (0.05) NS NS 0.65 NS 0.08
*    Means of 20 flowers
**  Number per 2 middle rows
NS-Not significant
Pod Sucking Bug

Table 3: Effect of NSKE on yield and yield related components from cowpea in the early and late seasons at Asaba
Treatments Dry Grain 100 Number of Pod Number Pod Pod Pod Aborted Wrinkled Seeds with

yield (kg seeds pods/ plant length of seeds load damage evaluation seeds seeds/pod feeding lesions
ha-1) wt(g) (approx) (cm) /pod index /pod

CONTROL 1636.4 14.1 13.27 12.59 12.43 8.67 2.33 60.67 2.50 0.18 0.07
CA.S7 1732.1 14.03 11.96 18.02 12.67 9.00 2.00 63.00 3.42 0.25 0.15
CA.S10 1515.7 14.53 11.51 12.11 11.62 9.00 2.33 60.00 3.00 0.78 0.27
MO.S 1638.4 14.23 9.95 12.61 11.77 9.00 1.67 66.00 1.93 0.67 0.03
LSD(0.05) NS NS NS NS NS NS NS NS NS NS NS
CONTROL 308.30 11.73 11.27 12.67 9.63 3.00 7.33 7.67 0.28 1.10 0.03
CA.S7 727.70 17.73 9.96 13.23 11.12 7.00 3.67 37.33 0.22 1.02 0.03
CA.S10 465.30 17.67 9.51 13.38 11.13 6.67 4.33 31.33 0.18 1.48 0.07
MO.S 680.00 18.10 7.95 12.92 10.18 5.67 5.00 22.67 0.08 1.48 0.02
LSD(0.05) NS NS NS NS NS 2.23 1.88 11.04 NS NS NS

CA.S7   -     Calendar spray at 7 days intervals     CA.S10 -     Calendar spray at 10 days intervals     MOS     -     Monitored spray   
 N.S        -     Not significant     

Table 4: The effect of early and late season on yield and yield related components  from cowpea under NSKE application at Asaba
Season Dry Grain 100 Number of Pod Number Pod Pod Pod Aborted Wrinkled Seeds with

yield (kg seeds pods/ plant length of seeds load damage evaluation seeds seeds/pod feeding lesions
ha-1) wt(g) (approx) (cm) /pod index /pod

Early 1630.70 14.23 11.67 12.59 12.12 8.92 2.08 62.42 2.71 0.35 0.13
Late 545.30 17.56 9.67 13.05 10.52 5.58 5.08 24.75 0.19 1.27 0.04
LSD(0.05) 358.92 0.70 NS NS 0.73 0.77 0.72 5.05 0.49 0.43 NS
NS=Notsignificant

damage to flower buds was not significantly different
in both seasons. On flower bud thrips, late season
population was  significantly (P < 0.05) higher than
early season population. Differences between the two
seasons in terms of damage to cowpea flowers by M.
vitrata was not significant (P > 0.05). With PSB,
more population was recorded in the late season and
was significantly different (P < 0.05) when compared
with early season population.

Yield and yield related components from cowpea
under calendar and monitored application of neem
seed kernel extract during the early season at
Abraka 

The effects of neem seed kernel extract on
cowpea yield and yield related components in the

early and late seasons are presented in table 2.
Grain yield in organic insecticide treated plots

were not significantly (P > 0.05) higher than plots
without insecticide treatment. However, calendar
spray at 7 days’ interval and monitored sprays had
slightly higher yields than the control and calendar
spray at 10 days’ intervals. Similarly, organic
insecticide protected plots were not significantly
different from plots without insecticide treatment in
terms of 100 seed weight, pod number per plant, pod
length, number of seeds per pod, pod load, pod
damage, pod evaluation index, aborted seeds per pod,
wrinkled seeds per pod and seeds without feeding
lesions (Table 2).

In the late season, the organic insecticide
protected plots did not significantly increase yield
when  compared  with  control.  However, yields in 
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organic insecticide treated plots were slightly higher
than yield from the control. Among the treatments,
calendar spray in 7 days’ intervals had slightly more
yield than calendar spray at 10 days’ intervals and
monitored spray. There was no significant difference
between chemically treated plots and plots without
insecticide application in 100 seed weight, number of
pods/plants, pod length, number of seeds/pods,
aborted seeds/pods, wrinkled seeds/pods and seeds
without feeding lesions. However, organic insecticide
protected plots showed significant difference when
compared with unprotected control plots.  

The seasonal effect on yield and yield related
components from cowpea under calendar and
monitored application of neem seed kernel extract

The seasonal effect on cowpea yield and yield
related components from cowpea under the calendar
and monitored application of neem seed kernel
extract in the early and late seasons in Abraka is
presented in table 3.

 Early season grain yields were significantly (P
< 0.05) higher than the late season cowpea yields.
One hundred (100) seed weight in the late season
weighed (P < 0.05) significantly more than early
season. On number of pods per plant, significant
difference did not exist between the two seasons,
although early season pod production was slightly
more than late season pod. Pod lengths were not
significantly different in both seasons. The number of
seeds per pod was significantly higher in the early
season cowpea than late season. Early season cowpea
had significantly (P < 0.05) higher pod load than late
season cowpea. Pod damage, was more in the late
season and damage was significantly higher than
early season cowpea. With pod evaluation index, the
early season cowpea had higher Ipe value, which was
significantly (P < 0.05) higher than late season
cowpea. Early season seed abortion was significantly
higher (P < 0.05) than late season seed abortion. On
wrinkled seeds, late season cowpea had higher
wrinkled seeds, significantly (P<0.05) higher than
early season seeds. Significant difference did not
exist between the two seasons in terms of feeding
lesions.

In the early season, the results showed that
NSKE possessed insecticidal property which can
control cowpea aphid. At 10 days spray intervals, the
insect can be controlled. Reports on the application
of NSKE in controlling cowpea aphid have been
documented in the Philippines [19]. Also, the
controlling of the cowpea storage pests with neem
powder was reported by Ivbijaro [7]. Jackai[11]
reported the control of grasshoppers in Northern
Nigeria, using the aqueous solution of Azadirachta
inidca. Further more, the use of neem products as
insecticides is a common practice in India,
Philippines  and some other countries [[11]. The

NSKE did not prevent M. sjostedti damage on
cowpea. The results in this study are contrary to the
earlier reports from Zaria in Nigeria, that  neem
extracts do control M. sjostedti [13]. Probably the
chemical as a contact insecticide did not get to the
insects in their hide out. But for the thrip population,
the results showed that at 7 days’ spray, the organic
insecticide controlled the insect. Perhaps, the
frequency of spray led to residual life of NSKE to
suppress thrip population. The reasons given above
hold for the non-effectiveness of NSKE on M.
vitrata, observation contrary to Jackai and Oyediran
[9] and Jackai et al. [10]. The absence of PSBs in all
the treatments may be due to the season of planting
when the weather was wet and humid. These results
agree with the findings of Dina [5] who reported low
population of coried bugs in the early season planting
at Ibadan.

In the late season, the neem seed kernel extract
was effective against A. craccivora at 10 days’ spray
intervals as observed in the early season. The organic
insecticide was not effective against M. sjostedti
damage, so also with flower bud thrips and the pod
borers. On coried bugs, the NSKE showed some
insecticidal property against the bugs and the  results
indicated that at 7 days’ spray, the insect population
can be reduced.

Under the neem seed kernel extract application,
grain yield were high though no significant
differences among treatments in the early season in
the study area. The highest yields were obtained
from calendar spray at 7 days’ intervals (1732.10 kg
ha-1), followed by monitored plots (1638.40 kg ha-1)
and calendar spray at 10 days’ intervals (1515.70 kg
ha-1). The results agree with Afun et al., [1] who
found that differences in grain yields did not exist
between the different treatments. Yield were high in
the control. The high yields in all the plots may be
due to low insect load on the crop and availability of
nutrients from soil as water could have been
absorbed more from the soil during this period. Yield
related components were similar in values in the
different treatments. Generally, the yield figures
suggest that NSKE can be a reliable insecticide for
cowpea insect pests management. 

Grain yields from NSKE in the treated field,
during the late season planting were quite high like
the early planting season. Yields were highest in
calendar spray at 7 days’ intervals (727.70 kg ha-1).
This was followed closely by monitored spray
(680.00 kg ha-1). Calendar spray at 10 days’ intervals
was least (465.30 kg ha-1) among the treatments. The
poorest yields (308.30kg ha-1) was recorded in the
control. These values again give support to the
finding of Afun et al. [1] and also confirmed that
calendar sprays (7 and 10 days) and monitored spray
produced similar yields. Again, the unprotected plots
recorded poor performance in most of the yield
related components. This is probably because the
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cowpeas in these plots were exposed to heavy insect
pest damage during the late season.

Conclusion and recommendation

Neem seed kernel extract at 5% aqueous
concentration is an effective bio-pesticide against
field cowpea insect pests, especially A. craccivora
and can form components of the integrated pest
management. The study recommends to farmers the
practice of calendar spray at 10 days’ intervals and
monitored spray because this will reduce the number
of chemical application and thus environmental
pollution. 

References

1. Afun, J.V.K., L.E.N. Jackai and C.J. Hodgson,
1991. Calendar and monitored insecticide
application for the control of cowpea pests. Crop
Protection, 10: 363-370.

2. Alabi, O.Y., J.A. Odebiyi and L.E.N. Jackai,
2003. Field evaluation of cowpea cultivars
(Vigna unguiculata (L) Walp.) for resistance to
flower bud thrips (Megalurothrips sjostedti
Trybom) Thysanoptera: Thripidae) International
Journal of Pest Management, 49(4): 287-291.

3. Arnason, J.T., B.J.R. Philogene and P. Morand,
(eds), 1989. Insecticides of plant origin. ACS
Symposium Series No. 387, American chemical
society. Washington, D.C. USA, pp: 213.

4. Ayoade, K.A., 1975. Recent trends in chemical
control of the insect pest complex of cowpea in
Western Nigeria. In: Proc. IITA collaborators'
meeting on Grain Legume Improvement, 9-13
June, International Institute of tropical
Agriculture, Ibadan, Nigeria, pp: 44-51.

5. Dina, S.O., 1982. Interactions between rate,
spray interval and number of applications of the
synthetic pyrethroid Decis in Cowpea (Vigna
unguiculata) pest control. J. Agric, Camb., 99:
471-478.

6. IITA, 1984. Annual Report for 1982. Ibadan,
Nigeria.

7. Ivbijaro, M.E., 1983. Preservation of cowpea,
Vigna unguiculata (L.) Walp, with the neem
seed, Azadirachta indica A. Juss. Protection
Ecology, 5: 177-182.

8. Jackai, L.E.N.  and S.R. Singh, 1988. Screening
Techniques for Host Plant Resistance to Insect
Pests of cowpea. Tropical Grain Legume
Bulletin, 35: 2-18.

9. Jackai, L.E.N. and I. Oyediran, 1991. The
potential of neem, Azadirachta indica A. Juss.,
for the controlling post- flowering pests of
cowpea, Vigna ungiuculata Walp.  I. The pod
borer, Maruca  vitrata  - Insect Science and its
application, 12: 103-109.

10. Jackai, L.E.N., E.E. Inang and P. Nwobi, 1992.
The potential for controlling post- flowering
pests of cowpea, Vigna unguiculata Walp., using
neem, Azadirachta indica, A. Juss. Tropical Pest
Management, 38: 56-60.

11. Jackai, L.E.N., 1993. The use of neem in
controlling cowpea pests. IITA Research, 7: 5-
11.

12. Job, T.A., J.H. Maner and J. Buitrago, 1983.
Nigerian Journal of Nutritional Sciences, 4(1):
29-34.

13. Oparaeke, A.N., M.C. Dike and C.I. Amatobi,
2006. Botanical pesticide mixtures for insect pest
management on cowpea, Vigna unguiculata (L)
Walp plants-The legume flower bud thrips,
Megularothrips sjostedti Trybon. DOI:
10.1300/J064 V29, 1(3): 5- 13.

14. Raheja, A.K., 1976a. Assessment of losses
caused by insect pests of cowpea in Northern
Nigeria.  PANS, 22: 229-332.

15. Rezaul Karim, A.N.M., M.M.A. Chowdhury and
Mozaddedul Hoque, 1992. Current research on
neem in rice in Bangladesh. In: Asian
Development Bank (1992) Botanical pest control
project phase 2. Being proceeding of the IRRI
ADB final workshop on botanical pest control
held at the international rice research institute
laguna, Philippines 28-31 July, 1992. Asian
Development Bank IRRI., pp: 159.

16. Remison, S.U., 1978e. Cowpea agronomy works
at National Cereals Research Institute. Paper
presented at the 1st National meeting. On
development of package. Recommendations for
legume crops at N.C.R.I, Ibadan, 7-8 February.

17. Taylor, T.A., 1964. The field pest problems on
cowpea. (Vigna sinensis L.) in Southern Nigeria,
Grower Producer, 3(2).

18. Singh, S.R. and H.F. van Emden, 1979. Insect
pests of grain legumes. Annual Reviews of
Entomology, 24: 255-278.

19. Ulrichs Ch. Mewis, I. and W.H. Schnitzler,
2001. Efficacy of neem and diatomaceous earth
against cowpea aphids and their deleterious
effect on predating coccinelidae. Journal of
applied Entomology, 125(9-10): 571-575.

20. Zongo, J.O., C. Vincent, R.K. Stewart, 1993.
Effect of neem seed kernel extract on egg and
larval survival of the sorghum shoot fly,
Atherigona soccata Rondani (Diptera:
Muscidae), J. Appl. Entomol., 115: 363-369.


