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ABSTRACT
A research was conducted at the Research Farm of the Center for Dry Land Agriculture
(CDA) Bayero, University Kano during the 2019 rainy season. The research was conducted
to evaluate the potential of mitracarpus scaber alone and in mixture with neem seed oil in the
management of Cowpea insect pest complex. The experiment was laid out in a Randomized
Complete Block Design (RCBD) with three replications. the extracts were applied at three
different spraying regimes (1) three sprays (2) five sprays and (3) seven sprays, Imi force
and untreated plots served as check and control respectively. Data collected were subjected to
analysis of variance (ANOVA) using Genstat Discovery Edition statistical package while
significant treatment means were separated using least significant differences at 5% level of
probability. The result indicated that extract from M+NSO at 7 sprays having high potency
which demonstrated a significant control on A. craccivora. For the Pod sucking bug
population at 7 sprays M+NSO recorded the lowest PSB population. While pod sucking bug
damage, number of seed per pod, M+NSO at 7 sprays and MA at 7 sprays had the same result
with highest number of seed per pod among the spraying regimes was recorded, but for the
wrinkle seed per pod MA at 2 sprays had the lowest wrinkle seed per pod among the extracts.
While pod density was observed that at 7 sprays of M+NSO has the highest pod density
among the extracts. MA and M+NSO at 7 sprays recorded highest number of pod per plant.
M+NSO at 7 sprays recorded the highest yield. The study shows M+NSO at 7 sprays have
insecticide potential that can be used for effective management and control of major cowpea
insect pest.

 INTRODUCTION
1.1 Background of the Study
Cowpea, (Vigna unguiculata (L.) Walp is one of the most important leguminous crops that is
widely grown throughout the tropics, especially in the savanna zone of West Africa and other
parts of the world (Singh, 1990). Cowpea grain production estimates worldwide is about 4.5
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million metric tonnes on 12 to 14 million ha. Nigeria is the largest producer and consumer of
cowpea grain, with about 5 million ha and over 2 million metric tonnes production annually
(Singh 2002; Langyintuo et al., 2003).Cowpea is highly palatable, and very nutritious. The
dried seed provides an inexpensive source of protein in many diets in the tropics and sub-
tropics (Kay, 1979). Cowpea plays a critical role in the lives of millions of people in Africa
and other parts of the developing world, where it is a major source of dietary protein that
nutritionally complement staple low-protein cereal and tuber crops, and is a valuable and
dependable commodity that produces income for farmers and traders (Singh, 2002;
Langyintuo et. al., 2003). Cowpea is a valuable component of farming systems in many areas
because of its ability to restore soil fertility for succeeding cereal crops grown in rotation with
it (Carsky et. al., 2002; Tarawali et. al., 2002; Sanginga et. al., 2003). Early maturing cowpea
varieties can provide the first food from the current harvest sooner than any other crop in as
few as 55 days after planting, thereby shortening the “hungry period” that often occurs just
prior to harvest of the current season’s crop in farming communities in the developing world.
Cowpea is referred to as the "hungry-season crop" given that it is among some crops to be
harvested before the cereal crops are ready. It is a crop that offers farmers great flexibility.

Cowpea is a very important pulse in Africa. The young leaves, immature pods and shoots are
used as vegetables. All parts of the plant used for food are nutritious, providing protein,
vitamins and minerals. (Okike, 2000). The cowpea grain contains an average of 23-25%
protein and 50-67% carbohydrates (Singh et. al., 1997). It has fat content of 1.3% fibre
content of 1.8% and 8-9% of water. Because of its high protein content, cowpea is extremely
valuable where many people cannot afford high protein foods such as meat and fish (IITA,
2007). In Nigeria, cowpea can be consumed, boiled (as porridge) or boiled and eaten with
stew. It can also be ground and processed into flour and used to make many traditional foods:
for example, “Akara” (bean balls), “moi-moi” (bean cake) etc (FAO, 2000). In Sudan and
Ethiopia, its roots are eaten as vegetable. Also in Ghana, leaves are eaten as vegetable
(Asawalam and Dioka, 2012) .Apart from the traditional products, cowpeas are processed
into flour for the production of bakery products such as cookies and breads (Kethireddipalli,
et. al., 2002; Hallen et. al., 2004; Mc Watters et. al., 2005) as well as meat product such as
chicken nuggets (Prinyawiwakul et. al., 1997).

The usefulness of cowpea as a fodder plant for hay, silage or pasture has led to more research
into its improvement for such use (Singh et. al., 2003). It also provides groundcover that
suppresses weeds in sole and intercropped plots and offers some protection especially the
spreading types of the crop against soil erosion (Lawson et. al., 2006). Because of its ability
to fix atmospheric nitrogen through symbiosis with nodule bacteria (Brady rhizobium species)
(Singh et. al., 1997), farmers usually do not apply fertilizers to their cowpea fields, although
it has been reported that cowpea responds significantly to fertilizers including poultry manure
and mineral fertilizers (Agyenim Boateng et. al., 2006; Sokoto and Singh, 2008). As a result
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of its nitrogen- fixing ability, the crop does not deplete the natural (low) reserves of soil
nitrogen and many experimental findings illustrate that soil nitrogen increases following
cowpea cultivation (Singh et. al., 1997). It therefore becomes an integral component of
rotational programs due to this attribute. In addition to the above benefits, cowpea provides a
reliable source of livelihood to several people particularly women in both rural and urban
communities in the production areas and even beyond, through the trading of fresh produce
and processed foods from the crop (Singh et. al., 1997).

In Nigeria Yield of cowpea is low due to insect pests infestation. The major post - flowering
insect pests of cowpea in tropical Africa are the flower bud thrips Megalurothrips sjostedti
Tryb, Maruca pod borer, Maruca vitrata (F.), and pod sucking bugs complex dominated by
Clavigralla tomentosicollis Stal (Jackai and Daoust, 1986). Complete crop failure may occur
where insecticide protection is not introduced especially for improved, high yielding varieties.
Efforts to popularize these improved varieties among farmers have been a difficult task due to
their high demand for insecticidal sprays, which are expensive for resource limited farmers in
Nigeria. The use of chemicals as commonest and widely practiced (Jackai and Daoust, 1986)
have been reported in African countries. However, because of serious deleterious side effects
such as toxicity to mammals, users, consumers, none target organisms, environmental
pollution (Alabi et. al., 2003) and high cost of insecticides and equipment (Afun et. al., 1991).

This situation coupled with the current economic hardship in the country which led to the
removal of various subsidies formerly enjoyed by farmers have made possible the search for
alternative sources of insecticide that would become a component of socio-economically
sustainable and environmentally friendly crop protection strategies (Jackai and
Oyediran,1991). However, as stated by (Jackai, 1983) and (Amason et. al.,1989), there are
insecticides of plant origin that can be used without the problems associated with synthetic
insecticides.

1.2 Problems Statement
Cowpeas are very attractive to insect pests, whose attack, damage, and limit its production in
Nigeria. (Dugje et. al., 2009). In the West African sub region, low levels of cowpea yield
(200-350 kg/ha) obtained by some farmers are directly attributed to insect pests damage on
the field (IITA, 2007). In order to control these insect pests, farmers adopt the use of
conventional insecticides which aside from being sometimes wrongly applied may have
devastating effect on the environment (Singh et. al., 2004). The indiscriminate use of
chemicals has given rise to a number of problems including genetic resistance of the insect
pest species, accumulation of toxic residues in treated grains (Singh et. al., 2004), which may
result in acute and chronic poisoning of consumers, environmental contamination resulting in
problems such as destruction of fish, birds, groundwater contamination, other wildlife, the
disruption of natural biological control and pollination. Chemical insecticides are also
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expensive and their use results in increased cost of production (Pretty and Waibel, 2005).
These problems have necessitated the search for alternative and effective bio degradable
insecticides. The re-evaluation and use of traditional botanical pest control agents (powder,
water extracts, oil and wood ash) that local farmers have been using over the past decades,
though without much success, seem to provide a clue to local sourcing of pest control
strategies. Plant extracts, as bio pesticides, are gaining more popularity because they are
inherently less harmful than conventional pesticides (Oparaeke et. al., 2000; Mitchell et. al.,
2004). Bio pesticides are often effective in very small quantities and they decompose quickly,
thereby resulting in lower persistence and largely without the pollution problems caused by
conventional pesticides (Mitchell et al., 2004). This research is designed to provide solution
to these problems, for the farmers who cannot afford to buy synthetic insecticides by
providing botanical biodegradable insecticide from a locally available plant material in their
environment.

1.3 Justification of the Research Problems
Cowpea is one of the most important crops as a source of protein and carbohydrate to the
people and their livestock in Nigeria and a source of income to many people in the local areas.
Nigeria is a leader of cowpea production in the world but cowpea suffered a lot of damage by
insect infestations which limit the cowpea yield greatly in Nigeria. In the process of
controlling these pests, the farmers are discriminately using synthetic insecticide which leads
to unwanted effects to environment and cowpea grain, which may cause terrible hazard to the
people and their environment. However with such great importance of cowpea to Nigeria and
the rest of the world these problems need to be address. This research work will focus on the
effect of girdlepod (Mitracarpus scaber) whole plant powder and Azadirachta indica oil on
cowpea field pests that attacks the crop at vegetative, flowering and post flowering stages.
These insect pest that attack the crop at vegetative, flowering and post flowering stages are
Aphis craccivora, Maruca viterata , Megalurothrip sjostedti, and Clavigralla
Tomsentosicollis
.
1.4 Objectives of the Research Work
1. Determined the effect of whole plant extracts of Metracarpus scaber and Azadirachta

indica oil on the population of major field insect pest of cowpea, at study site, and
2. To determine the most effective control treatment and application regimes on the

grain yield of cowpea at the study site.

3.0 Materials and Methods
3.1 Study Area
The research work was conducted at Research and Training Farm of the Center for Dry land
Agriculture (CDA), Bayero University, Kano 2019, during rainy season. Bu the laboratory
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work was conducted in Entomology laboratory of the Department of Crop Protection of the
Faculty of Agriculture, Byero University Kano.

3.2 Agronomic practices
The intra-row spacing and inter-row spacing was 20cm and 75cm, respectively. Before the
commencement of planting field was ploughed, harrowed and ridged. Before sowing, about
2kg seeds was dressed with a sachet of apron plus. Hoe weeding and other agronomic
practices of raising good cowpea plants were used. Fertilizer NPK (15:15:15) were used as
top dress at 250 kg/ha after 14 days of sowing, (Oparaeke et. al., 1999).

3.3 Sources of experimental materials
The plants extracts used were aqueous solution of whole plant of Girdlepod, (Mitaracarpus
scaber) and Azadirachta indica seed oil. The whole plant of M. scaber was collected from
Bichi local government area in Kano state. It was washed with tap water and dried under the
shade. The Azadirachta indica oil was purchased at Getso town, Gwarzo Local Government
Area, Kano State.

The seed was purchased from the International Institute of Tropical Agriculture (IITA) Kano
sub-station.

3.4 Preparation of theM.scaber Extracts
About 500g of dried M. scaber stem and leaves were pound using wooden mortar and pestle.
The powder was soaked in 3.5 l of water in plastic buckets and kept overnight, filtered early
in the morning with 1.0 l of water using a muslin cloth. The filtrate passed in to a knapsack
and was used to spray the cowpea plants as described by (Oparaeke et. al., 2000). The
preparation of M. scaber and neem seed oil mixture were done by addition of 2ml of liquid
soap to the prepared M. scaber extract followed by 5ml of neem oil. The mixture was stirred
slowly (Author, 2012).

3.5 Treatments Combination
The three treatments were applied to a variety of Cowpea IT90K-277-2. It is chosen for its
preference by the farmers and it’s highly susceptibility to insect pest attack (Monfankye,
2014). The treatments were M. scaber alone, Mixture of neem seed oil and M. scaber, Imi
force (Imida cloprid) 1 l/h and untreated served as check and control. All treatments were
sprays according to the following four spraying regimes; three for botanical and one for
synthetic chemical. (1) Three sprays, at ten days after planting, at bud initiation and 50%
flowering. (2) Five sprays, at ten days after planting, at 21 days after planting, bud initiation,
50% flowering and 50% podding. (3) Seven spray at ten days after planting, at 21 days after
planting, bud initiation, 50% flowering, full flowering, 50% podding, and full podding. For
chemical sprays was at bud initiation, 50% flowering, and 50% podding.
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3.6 Field Layout and Experimental Design
Each treatment had three plots per replication, in which made twelve treatment combination
per replication, they were used against variety of Cowpea. The experimental design was used
is randomize complete block design (RCBD) with total of twelve treatments replicated three
times, forming thirty six plots. Each plot was 2 by 3m with 2m between two replications and
2m between the plots. All the twelve treatments were allocated randomly to the plots. The
field net area was 216m2 with 598m2 as total gross area.

3.7 Insect Observation and Data Collection
Observations on the incidences of different Cowpea insect pests were made on the insect that
attack cowpea at three growing stages pre flowering, flowering and post flowering stages, all
the insect pest were recorded on tagged plants.

3.7.1 Pre flowering insect pest sampling
Aphid infestation was monitored once a week, where Scoring for the pest was done twice
times at 10, and 17, days after planting. Visual infestation rating scale 0 - 4 was used on a
tagged five cowpea plants for each plot and average scores per plant calculated. (Litsinger et
al., 1977)

Table 3.1: Aphid scoring chart
SCORE SYMPTOMS

0 No attack
1 1-10 aphids
2 11-20 aphids
3 21-30 aphids
4 > 30 aphids

3.7.2 Insect sampling at flowering stage
Five plant stands per plot were randomly selected and tagged within the middle rows of each
plot. The target insect pests at this observation were M. sjostedti and M. vitrata. The
incidences of these insect pest were assessed weekly from flower bud initiation to first pod
maturity stage, done between to 6.30 7 to 9.30 in the morning every seven days. Flower bud
thrips (Megalurothrips sjostedti) and legume pod borers (Maruca vitrata Fab.) were sampled
by random picking of 5 flowers from plants in each plot (Amatobi, 1994). The flowers were
placed in vials containing 30 % alcohol and taken to the laboratory where they were dissected
the next day and the number of each pest found was recorded. Pod density (a measure of
efficacy of control material against thrips / borer larvae infestation on flowers) was assessed
at 70 days after planting by counting pods produced from a random sample of 5 plants per
plot. Pod damage assessment involved counting the number of damaged pods per plant and
dividing by the total number of pods produced per plant in a randomsample of 5 plants per
plot. These were expressed in percentages by multiplying by100, according to the method
used by (Oparaeke et al., 2005).
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3.7. 3 Insect sampling at post flowering stage
Clavigralla Tomsentosicollis (Pod sucking bugs) The number of PSBs that rested on cowpea
in the two middle rows of each plot was recorded in the morning (8 to 10 a.m.) at 45 days
after plantig. Two observations were made at 7 days intervals. Damage to pods and seeds by
pod sucking bugs was assessed by examining the pods and seeds in the laboratory. Cowpea
pods in the two middle rows in each plot were harvested at maturity into medium size black
polyethylene bags according to plot number and were sundried for one week. From each bag,
5 pods were hand-picked randomly. Each was measured with a flexible thread to determine
its length. Each pod was then opened with hand. 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 according to the method used by (Egho, 2011).

3.7.4 Yield and yield related components
Number of pods per plant At 60 days after planting, when pods were fully filled and partially
matured but still green. Two long sticks were used to mark out one meter long distance in the
two middle rows of each plot. Cowpea pods and their stands which occupied this distance
were counted. The number of pods was divided by the number of plant stands as shown
below ( Egho, 2011).
Number of pod per plant = number of pod

number plant stand

At 70 days after planting the pods were harvested according to treatments plots with hands
into black polyethylene bags. They were sundried for 2 weeks and shelled with hands. The
grains were then weighed with triple beam balance and weights recorded. The yield per plot
was weighted in kilogram per hectare. One hundred seeds were hand-picked from the grains
in each bag (plot); they were weighed and the weight recorded. (Egho, 2011).

3.8 Data Analysis
Data collected were subjected to analysis of variance (ANOVA) using Genstat Discovery
Edition statistical package while significant treatment means were separated using least
significant differences at 5% level of probability.

RESULT AND DISCUSSION
4.1 RESULTS
4.1.1 Effect of Mitracrpus scaber alone and in mixture with Neem seed oil on Pre-
flowering insect pest infestation (Aphis craccivora ) in Kano
The effect of Mitrcarpus scaber alone and in a mixture with Neem seed oil for the control of
major insect pests of cowpea in Kano state, as presented in Table 1 shows the mean
population of aphid craccivora was not significantly different between the treated and
untreated plots a day before application. But there were significant differences at seven days
after treatments application as shown between treated and untreated plots. SC had the lowest
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insect pest population with mean number (0.166) but was statistically similar with all the
botanicals at their different spraying regimes while the highest insect pest population
occurred in the untreated plots (1.633).

4.2.2 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
infestation by key insect pest at flowering stage in Kano
The result in Table 2 shows that at a day before treatments application there was no
significant difference between the treated and untreated plots for maruca and thrip infestation
while at 7 and 14 days after application of treatments, all botanicals, their spraying regimes
and SC did not significantly differ from each other in the mean number of maruca and thrip
infestation.

Table 1: Effect of Mitrcarpus scaber alone and in a mixture with Neem seed oil on
cowpea pre flowering insect pest infestation (Aphis craccivora ) in Kano
Treatments SPR Days to and after sprays

1Day before sprays Seven days after
Aphid Aphid

MA 1 2.00 0.600a
2 1.67 0.600a
3 2.13 0.400a

M+NSO 1 1.46 0.200a
2 1.87 0.200a
3 2.73 0.533a

SC 2.53 0.167a
UC 1.90 1.633b
Level of significance ns **
LSD (P<0.005) 0.61
Means followed by the same letter are statistically not significantly different at 5% level of probability using
least significant differences. MA = mitrcarpus scaber alone, M+NO = mitracarpus scaber + neem seed oil, SC =
synthetic chemical, UC = untreated control and LSD = least significant differences and ** = significant at one
1% level of probability.

Table 2 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
infestation by key insect pest at flowering stage in Kano
Treatments SPR Days to and after sprays

A day before spray Seven days after Fourteen days
after

Maruca Thrip Maruca Thrip Maruca Thrip
MA 1 6.67 0.33 3.67 0.00 3.67 2.00

2 6.00 1.67 6.67 0.33 2.67 0.00
M+NSO 1 7.00 1.67 4.67 0.10 5.00 0.67
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2 3.33 0.33 6.67 0.00 5.00 1.33
3 5.33 1.67 4.23 0.00 3.33 0.00

SC 5.33 1.00 4.23 0.00 4.67 0.33
UC 5.33 0.3 6.00 2.87 4.33 0.43
Level of significant ns ns ns ns ns ns
LSD (<P0.005)

4.1.3 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
infestation by post flowering insect pest PSB (Clavigralla Tomentosicollis)
Table 3 shows the result on the mean population of PSB (Clavigralla Tomentosicollis), all
treatments are not significantly difference from each other in reducing mean population of
PSB a day before application of treatments and at 7 days after application.

At 14 day after application the result indicated there was significance difference between
treated and untreated, lowest insect population occurred in the SC (0.40) and M+NSO at 2
SPR (0.67) which had similar result. While untreated (4.33) and MA at 1 SPR (4.33) had
similar result and had the highest insect pest population. M+NSO at 3 SPR (1.00), MA at 3
SPR (1.33), and MA at 2 SPR (1.33), they had lower pest population and had similar result
with SC while high insect population occurred on plot treated with M+NSO at 1 SPR but
were lower when compared with UC.

4.1.4 Effect of mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
Maruca pod damage and pod density
Table 4 shows the result on number of pod damage by Maruca vitrata, it shows no significant
difference between all the treated and untreated plots.
Pod density has shown SC had the highest pod density (46.83) while UC had the lowest pod
density. M+NSO at 3 SPR (43.60) had similar result with SC and had highest pod density
among botanical which was also had similar result with MA at 3 AASPR. In the same vain
MA at 3 SPR had similar result with M+NSO at 2 SPR, and MA at 2 SPR, followed MA at 1
SPR, and M+NSO at 1 SPR, they had the lowest pod density and are similar with UC.
4.1.5 Effect of mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
pod damage by pod sucking bug (Clavigralla Tomentosicollis) in Kano
As presented in Table 5 the result on damage by PSB on shows there was no significance
difference between treated and untreated plots after treatment application.

The result on Number of seeds per pod indicated that M+NSO at 1 SPR (12.67) had highest
number of seed per pod but was statistically similar with SC and all the remaining botanicals
while UC had lowest number of seed per pod (10.00).
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Aborted seed per pod did not show any significance difference between treated and untreated
plots after treatments application.

Wrinkle seed per pod number result indicated SC (0.00) and MA at 3 SPR had no wrinkle
seed per pod (0.00) but was statistically similar to M+ NSO at 3 SPR (0.33), M+ NSO at 1
SPR (1.00), M+ NSO at 2 SPR (0.67) , MA at 1 SPR(0.67) while MA at 2 SPR (1.33) had
higher wrinkle seed per pod and was similar with the UC (1.67).

The means result of Seed with feeding lesion after treatments application shows no
significance difference between treated and untreated plots.

Table 3 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
infestation by post flowering insect pest PSB (Clavigralla Tomentosicollis )
Treatments SPR At days after sowing

45DAS 52DAS
MA 1 1.67 4.33a

2 2.67 1.33bc
3 0.67 1.33bc

M+NSO 1 2.33 2.33b
2 0.67 0.67c
3 1.00 1.00bc

SC 0.97 0.40c
UC 3.53 4.33a
Level of significant ns **
LSD (<p0.005) 1.49
Means followed by the same letter (s) are statically not significantly different at 5% level of probability using
least significant differences. MA = mitrcarpus scaber alone, M+NO = mitracarpus scaber + neem seed oil, SC =
synthetic chemical, UC = untreated control and LSD = least significant differences and ** = significant at one
1% level of probability.
Table 4 Effect of mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
Maruca pod damage and pod density
Treatments SPR Maruca Pod damage Pod density

MA 1 7.4 37.87def

2 10.60 39.47cde

3 6.23 42.00bc

M+NSO 1 13.57 36.87ef

2 6.10 40.80cd
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3 6.27 43.60ab

SC 4.70 46.83a

UC 11.67 35.70f

Level of significant Ns **

LSD (<0.005) 3.35

Means followed by the same letter (s) are statically not significantly different at 5% level of probability using
least significant differences.MA = mitrcarpus scaber alone, M+NO = mitracarpus scaber + neem seed oil, SC =
synthetic chemical, UC = untreated control and LSD = least significant differences and ** = significant at one
1% level of probability.

4.1.6 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on pod
density and grain yield of cowpea in Kano state
Table 6 results shows 100 seed weight after treatment application, the result indicates there
was no any significance among the treatments.

The result on the number of pod per plant shows SC had highest number of pod per plant
(42.17) while the lowest was UC plot (30.50). Among the botanicals MA at 3 SPR had the
highest number of pod per plant but had similar result with M+NSO at 3 SPR, MA at 3 SPR,
and MA at 2 SPR while lower number of pod per plant were obtained from plots sprayed
with M+NSO at 1 SPR, and M+NSO at 2 SPR and were similar with the UC.

The result on Grain yield per hectares show SC had the highest yield per hectare (950.9kg/ha),
while UC had lowest yield (349.8kg/ha). In term of the botanicals M+NSO at 3 SPR had the
highest yield (800kg/ha), followed by M+NSO at 2 SPR(740.6kg/ha), MA at 3 SPR
(662.8kg/ha) while lower yields were obtained from MA at 2 SPR and MA at 1 SPR but had
higher yields than the UC.
Table 5 Effect of mitracarpus scaber alone and in a mixture with Neem seed oil on cowpea
pod damage by pod sucking bug (Clavigralla Tomentosicollis) in Kano
Treatments SPR pod

length
Number of
seed per

pod

Aborted
seed per
pod

Wrinkle
seed per
pod

Seed with
feeding lesion

MA 1 14.63 11.33b 1.33 0.67abc 0.600

2 14.47 11.67ab 1.67 1.33ab 0.600

3 16.10 11.67ab 1.00 0.00c 0.400

M+NSO 1 15.19 12.67a 1.33 1.00abc 0.533

2 14.50 11.67ab 2.33 0.67abc 0.467

3 16.00 12.33ab 1.67 0.33bc 0.267

SC 16.97 12.33ab 1.33 0.00c 0.433
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UC 14.23 10.00c 2.67 1.67a 0.800

Level of significant Ns ** ns * ns

LSD(<P0.005) 1.18 1.02

Means followed by the same letter(s) are statically not significantly different at 5% level of probability using
least significant differences.MA= mitrcarpus scaber alone, M+NO = mitracarpus scaber + neem seed oil, SC =
synthetic chemical, UC = untreated control and LSD = least significant differences ** = significant at one 1%
level of probability, and significant at one 5% level of probability.

Table 6 Effect of Mitracarpus scaber alone and in a mixture with Neem seed oil on pod
density and grain yield cowpea in Kano state
Treatment SPR 100seed

weight(g)
Number of pod

per plant
Grain yield

(kg/h)MA 1 17.67 36.53de 461.8f
2 17.67 38.63bcd 465.3f
3 19.67 39.95b 662.8d

M+NSO 1 17.67 37.66cde 557.9e
2 18.67 35.90e 740.6c
3 18.67 39.47bc 800.5b

SC 20.10 42.17a 950.9a
UC 17.30 30.50f 349.8g
Level of significance Ns ** **
LSD (<P0.005) 2.22 46.01
Means followed by the same letter (s) are statically not significantly different at 5% level of probability using
least significant differences.MA = mitrcarpus scaber alone, M+NO = mitracarpus scaber + neem seed oil, SC =
synthetic chemical, UC = untreated control and LSD = least significant differences and ** = significant at one
1% level of probability.
4.1.7 Interaction on effect of mitracarpus scaber alone and in a mixiture with neem seed
oil on number of pod sucking bugs (Clavigralla Tomentosicollis) in Kano
Table 7 shows the interaction between MA, M+NSO and their 3 different spraying regimes in
Kano. As presented in table 7, M+NSO at 2 SPR had the highest effect in reducing PSB
population but had similar result with MA at t 3 SPR, MA at 2 SPR, MA at 3 SPR, M+NSO
at 1 SPR. while MA at 1 SPR had the highest PSB population among them.

4.1.8 Interaction on effect of mitracarpus scaber alone and in a mixture with neem seed
oil on grain yield of cowpea kg per hectare in Kano
Table 8 shows all treated plots were significantly difference with each other M+NSO at 3
SPR had the highest yield in kg per hectare (800.5) followed by M+NSO at 2 SPR, MA at 3
SPR, M+NSO at 1 SPR, while M+NSO at 2 SPR and MA at 1 SPR had similar result and
lowest yield per kg among treatment.
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Table 7 Interaction on effect of mitracarpus scaber alone and in a mixiture with neem seed oil
on number of pod sucking bugs (Clavigralla tomentosicollis ) in Kano
Treatment Spraying regimes numbers

1 2 3
MA 4.33a 1.33bc 1.3bc
M+NSO 2.33bcb 1.00c 1.67bc
Level of significant *
LSD (<0.005) 1.29
Means followed by the same letter (s) are statically not significant. MA = mitrcarpus scaber alone, M+NO =
mitracarpus scaber + neem seed oil, SC = synthetic chemical, UC = untreated control and LSD = least
significant differences and * = significant at one 5% level of probability.

Table 8 Interaction on effect of mitracarpus scaber alone and in a mixture with neem seed oil
on grain yield of cowpea kg per hectare in Kano
Treatment Spraying regimes numbers

1 2 3
MA 461.8e 465.3e 662.8c
M+NSO 557.8d 740.6b 800.5a
Level of significant **
LSD (<P0.005) 44.62
Means followed by the same letter are statically not significant. MA = mitrcarpus scaber alone, M+NO =
mitracarpus scaber + neem seed oil, SC = synthetic chemical, UC = untreated control and LSD = least
significant differences and ** = significant at one 1% level of probability.

4.2.1 The effect of whole plant extracts of Metracarpus scaber and in mixture with neem
seed oil on the of major field insect pest of cowpea in kano
Plant extracts (aqueous or oil) have been used for pest management worldwide by limited
resource farmers and have been found effective in various trials by scientists (OPARAEKE
A.M, 2006). The present study had shown that aqueous solution of M+NSO and MA were
effective for Aphid craccivora on M. sjostedti and C.tomentosicollis when compare with
unprotected plots which had higher population counts and damage than plots threated with
botanical.

The result for A. craccivora and thrips damge, M+NSO application provide good control of
the insect pest at (P<, 0.05) and statically different with control. For second observation there
were no A craccivora found, this probably attributed to frequent heavy rain, which wash
away insect population. This observation agrees with the findings of (Degri et al., 2000) they
concluded that A.craccivora does not thrive on cowpea under heavy rainfall conditions. But
for C.tomentosicollis was MA that gave good control of the insect pest. This agreed with
work by (William et al., 1996, Fuglie 1998, Gaby, 2000), plant extracts are known to possess
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toxic organic ingredient that are effective in reducing insect pest population. These results
agrees with the findings of (Amatobi, 2000) who reported that crude extracts of cashew
leaves and nuts killed A. craccivora, C.tomentosicollis, and M. vitrata very quickly and
reduced their population by about 70% compared to untreated control treatment. It also
affirmed the finding of (Opreke, 2007) The high potentials observed under the plant extracts
could be attributed to insecticidal properties they contain that are lethal to a wide range of
insects including thrips and maruca.

While for Maruca vetrata and M. sjostedti population showed there were no statistical
difference for Maruca vetrata and M. sjostedti between treated and un treated plots this
probably is attributed to freqsuent heavy rain after the treatment application or attributed to
nature M. vetrata it is use to burrow in to the flower or pod if the extract is contact in nature,
the insect probably hide in the flower or pod and escape the action of extracts this similar
with work of (Egho,2011) who reported that like the thrip population, mineral oils did not
have effect on M. vitrata. The flower bud thrip could have been protected from chemicals
because it was in its burrows in flower and fruits. The insect usually hides and feeds on
flower buds. The chemical may not have got to them in the f lower bud. Furthermore,
washing away of the chemical could have occurred (Egho,2011) and ( Jackai, 1983) reported
that Maruca larvae could probably escape effects of chemical due to the ability of the insect
to detoxify chemical although no literature on this, he added. It could be that mineral oils as
contact insecticide (in mode of action) could not get to the hideouts of Maruca larvae and
thus rendering the chemical ineffective.
Effect control treatment and application regimes on the grain yield of cowpea in Kano
The yields obtained from plant extracts treated plots were significantly (p<0.05) higher than
untreated control plots. This is in line with (Panhwar 2002, Fuglie 1998) who reported that
plant extracts applied on field cowpea plants increased flower production per plant. On this
study among the three different spraying regimes of MA and M+NSO as follow (1) three
sprays, at ten days after planting, at bud initiation and 50% flowering. (20 Five sprays at ten
days after planting, at 21 days after planting, bud initiation, 50% flowering and 50% podding.
(3) Seven spray at ten days after planting, at 21 days after planting, bud initiation, 50%
flowering, full flowering, 50% podding, and full podding. Plot treated with M+NSO at 7
sprays was fund to be significantly (p<0.05) better than MA, this may be attributed to
additional sprays at podding stage, this similar with finding of (Panhwar, 2002) reported that
plant extracts application at flowering and pod formation stages reduced the level of
infestation of insect pests and increased yield of plants. The results also supported by another
views of (Panhwar, 2002) who independently reported that the effect of plant extract on crops
yield and yield component is dependent on the effectiveness of the individual plant extract. It
would be desirable that economic threshold of the cowpea insect pests at flowering and
podding stages be determined in order to make better use of plant extracts (Jackai et al.,1992).
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5.1 CONCLUSION
In conclusion, the result revealed that mitracarpus scaber alone and in mixture with neem
seed oil has insecticidal potential and can be used in management of Cowpea insect pests.
The potentials of this plants extracts provide additional alternative source of bio pesticide in
the developing countries where they practice low input agriculture.

Also the result indicated that M+NSO has more effects in insect control management, MA
was potent but not effective as M+NSO.

In Nigeria these plants are readily available at people farm as grasses, also available to poor
resource farmers, friendly to environment, relatively cheap and easy to apply by none
professionals for enhanced cowpea production in Nigeria.

5.2 RECOMMENDATION
Based on the finding the following recommendation were made
Miteracarpus scaber in mixture with neem seed oil could serve as a valuable alternative in
the management of field pests of cowpea to the synthetic insecticides which have many
negative impacts. It is therefore, recommended to farmers to practice this spraying regime to
effectively control such pests. It will also minimize production cost incurred by farmers who
spray five to seven times during the cowpea growing season using expensive synthetic
insecticides with disastrous environmental consequences to humanity.
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