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Abstract

Grain lequmes are grown as a staple crop by millions of smallholder farmers across sub-Saharan Africa.
Among lequmes cowpea is the major cultivated crop, cowpea is a good source of proteins, several
vitamins and minerals, and also an important cash crop to farmers which contributes largely to the
Nigerian economy. Cowpea cultivation faces serious infestation from Maruca vitrata which causes
losses to farmers above 50%. The uses of pesticides against Maruca vitrata by cowpea farmers, which
are broad spectrum and highly toxic causing a lot of ecological in-balances affecting the ecosystem at
all levels, increasing the risk of global warming and above all the pest has evolved resistance to most of
the chemicals. There is need to explore IPM strategy for effective control. This study was conducted
using aggregation pheromones lure to monitor the population of Maruca vitrata pest following the
standard procedure . The study revealed cowpea stages have a significant effect on Maruca vitrata
abundance. The percentage catches from post-flowering and pre-flowering revealed that a higher
percentage was recorded at post-flowering (67% and 58% ), pre-flowering having the least percentage
of (33% and 42%). P value = (0.05) which shows a significant effect from cowpea stages. It iss
recommended that farmers put much effort and resources in the control of Maruca vitrata during the
post-flowering stage of cowpea.
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INTRODUCTION

Tropical Africa a region whose environment is very conducive to rapid plant growth also
favours the rapid proliferation of pest populations, resulting in serious reductions in the yield
of most crop plants. Insect are by far the most important pests of crops such as cowpeas in
the entire West African region (Komolafe, 1995). Thus, the assertion that: “farming looks
mighty easy when your plough is a pencil and you are a thousand miles away from the corn”
(Eisenhower, 2013). In sub-Saharan Africa where poverty has soared above 50%, most people
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directly or indirectly depend upon agriculture for their livelihood (The World Bank, 2008).
Most of the urban and rural poor of this region of Africa obtain a significant proportion of
their protein needs from cowpea. The impact of more yield lost of such a potential food and
cash crop will not only undermine the economy of nations in this region, but also the
nutritional status of the populace at large (Egho, 2010). At the World Cowpea Research
Conference held in Senegal in September 2010, cowpea was recommended as a perfect crop
for alleviating hunger in Africa, where food production is laging behind population growth
(International Institute of Tropical Agriculture, 2010).

Grain legumes are grown as staple crops by millions of smallholder farmers across sub-Sahara
Africa and are important source of protein to the urban and rural poor who rarely afford meat,
tish, or milk product (Abote, et al., 2012). Among which cowpea is the major legume grain crop
in sub-Sahara African and main protein source, the production of which is limited by both
biotic and abiotic constraints.

Insects pest are the major biotic limiting factor for cowpea production (Srinivasan et al.,2015).
The legume pod borer, maruca vitrataFab (Lepidoptera, Crambidae) is a typical example of
such pest that affect cowpea production in this part of the world.. The devastating effect of
this insect pest oncowpea yield may be hinderered in the range of 20%-80 % (Srinivasan et
al.,2015). Damage to cowpea by M. vtrata is due to larvae that feed on the tender parts of the
stem, peduncles, flower buds, flowers and pods (Srinivasan et al.,2015).

Cowpea a food that is second only to cereals in importance as a food crop to people of kano
State, where the cost of animal protein is beyond the reach of the poor. However, the
palatability and protein content of cowpea makes it liable to pest attack at nearly every stage
of its growth, especially by the pod borer Maruca vitrata (Fabricius) (Lepidoptera: Pyralidae),
(Srinivasan et al.,2015). M. vitrata, targets the budding, flowering and podding stages of
cowpea and by so doing, is responsible in yield lost in Nigeria by up to 80% per season. It is
against this challenging cowpea pest that farmers embark on calendar-based use of organo-
phosphate broad spectrum chemical pesticides (Ukaegbu, 2016). Even though this may lead
to an increase in crop yield, the use of such broad spectrum chemical pesticides in an
indiscriminate manner is known to be injurious to farmers™ health and the environment
(Egho, 2010) Integrated pest management (IPM) does not exclude the use of chemical
pesticides, but seeks to restrict their use to situations where no other alternatives are available.
However the growing awareness of the negative impact of chemical pesticides on farmers*
health and the environment, with subsequent intense criticism of them worldwide, has
stimulated research on alternative means of control, such as IPM (Dara, 2019). It is against this
background that this study was undertaken in order to develop a farmer acceptable,
sustainable and environmentally benign IPM control strategy against M. vitrata.

MATERIALS AND METHODS

Experiment Site, Land Preparation and Planting

The experiment was carried out from 2023 - 2024 following the standant procedures of
Downham (2003). The experiment site was located Yanoko yan Sabo dam, Tofa local
government area of Kano state, Nigeria. The farm size measured 600metres by 620 meters. A
sensitive variety of cowpea Sampea 14 which known to be susceptible to Maruca Vitrata
infestation source from IITA and planted in the month of May for both 2023 and 2024. The
farm was divided into Plots A, B. and C. The Sampea 14(which has early maturity) seeds were
planted across all the plots in the year 2023 and 2024. After the land preparation chemical
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fertilizer SSP was applied two week after planting, weeds where removed using handpicking
and hoeing with total absence of any pesticides.

Sourcing of the Pheromones
Blend Pheromones of Cis - Verbenol 95% which is an aggregation pheromones in powdered
form of 50grams was imported from china to Nigeria through Sigma Aldrich and Maintained
at a temperature below 12°C.

Dilution of Pheromones and Preparation of treatments

Two (2) grams of fresh cowpea leaves were washed with water then rinsed with distilled
water then crushed and put into empty Polythelene vials. 0.05g of Cis - Verbenol was
measured put in a beaker, added 10ml of diethyl-esther to the Pheromone and stired gently.
1ml of the pheromone and diethyl-esther was put into a 1.5ml plastic container of Polythelene
vials containing the crushed fresh cowpea leaves the cover was replaced immediately to
prevent escaping of pheromones with the diethyl-esther. 5 replicates of the pheromones
blend in the Polythelene vials were prepared. The effectiveness of the pheromones can
be enhanced by plant volatiles (Baker, 2004).

The procedure was repeated for the other different concentration of pheromones at 0.1g and
0.2g treatments each repeated 5 times. Again 0.05g, 0.1g and 0.2g of Cis-verberol alone (
treatments) were dissolved in a beakers separately with 10ml of Diethyl-esther each making
a solution of the pheromone. 2ml syringe was used to put the solution in 1.5ml. plastic
container of Polythelene vials containing 1ml of the mixture in the vial with respect to the
three concentrations ( treatments ). Making 15 replicates for each concentration. Each
container was then label with respect to the concentration. Each treatments was replicated 5
times.

Trapping

Two (2) different trapping methods ware used simultaneously which include the plastic water
traps/aggregation pheromones and sticky glue traps/aggregation pheromones, where by
comparison of captured moths between the sticky and water traps were necessary at the end
of the research. (Downham 2003) Plot A is devoted for the concentration effect of the
pheromones where 15 water traps were introduced into the plot at 0.05g, 0.1g, and 0.2g. Plot
B is devoted for sticky traps and 15 sticky traps were introduced into the plot first group of
five at 0.05g concentration of pheromone while the second group of five at 0.1g concentration
and third group of five at 0.2g. Plot C is devoted for comparison of capture between traps
containing pheromones blended with crushed cowpea leaves and those with plain
pheromones of Cis verbenol, where 30 water traps were introduced into the plot at 0.05g, 0.1g
and 0.2g.

Procedure described by Downham 2003 was used for plastic water traps. The traps made
from yellow 5 liters plastic gallon four windows side by side with water at depth of 5cm with
soap added to reduce surface tension and aid in capture of the moths. Each trap was set at
20m from one another suspended by wire held with stick into the ground at 120cm above the
ground level. The traps were attached to 0.05g, 0.1g and 0.2g of CIS- verbenol pheromone in
the polythelene vial, the traps checked every 3 days and number of moths captured were
counted and recorded on each occasion. Water was replaced regularly when it becomes dirty,
while the pheromone with the polythelene vial was replaced after every 3 days.

From the procedure of Downham (2003), sticky glue traps were improvised using yellow
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cardboard paper with two triangular opening 10cm by 5 cm which the moths can enter into,
the base layer containing the sticky glue gum, the pheromone polythelene vial was attached
and then suspended by wire held with stick at 120cm above the ground the traps was checked
every 3 days and the number of moths captured was counted and recorded at each occasion,
then glue gum is replaced at every time of collection, and the pheromones was replaced after
3 days.

Statistical Analysis

Data obtained was arranged in CRBD andanalyzed using measure repeated ANOVA, since
the groups are more than two and data was taken on two different occasions( pre-flowering
and post-flowering ) which satisfied the use of measure repeated ANOVA.

RESULTS AND DISCUSSION

Results

Table 1 shows the comparison of M. vitrata moths captured between blend baited
pheromone traps and plain baited pheromones traps.It reveals that blend pheromones at
0.2g had the highest catches of M. vitrata (376) followed by blend pheromones at 0.1g (272)
while 0.05g having the least catches (51). Plain pheromone concentration of 0.2g had the
highest catches of M. vitrata among other plain pheromones with 301 followed by 0.1g (203)
while 0.05g of the plain pheromones having the least catches (51).
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Table 1: Comparison of M.vitrata Moths Captured Between Blend Baited Pheromone
Traps And Plain Baited Pheromone Traps /water traps

No of M.vitrata moths catches with respect to pheromones concentration

Blend Pheromones
Plain Pheromones

A B Catches %
Month Control 0.05 0.05 0.1g 0.2g /Day A+B  Catches
(0.19) (0.29)
1 01 01 06 07 04 07 08 33 3
2 00 01 02 02 01 07 09 22 2
3 00 02 10 13 01 13 13 52 4
4 00 00 03 04 00 10 10 27 2
5 00 01 10 10 00 09 10 40 3
6 01 00 10 08 01 10 14 43 3
7 00 00 08 13 01 10 16 48 4
8 01 01 10 14 02 11 18 56 5
9 02 01 09 16 01 12 20 59 5
10 01 01 07 19 01 13 23 64 5
1 00 05 16 21 09 14 25 90 7
2 06 05 12 19 05 20 29 90 7
3 03 04 10 12 01 18 30 75 6
4 01 03 08 16 02 16 31 76 6
5 00 06 12 11 02 12 16 59 5
6 01 01 16 17 03 13 05 55 4
7 04 05 16 19 04 21 15 80 6
8 01 03 15 21 05 21 27 92 7
9 02 02 11 29 06 19 29 96 8
10 02 09 12 30 02 16 28 97 8
Total 26 51 203 301 51 272 376 1254 100
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Figure 1: Density of Moth Captured Between Trap of blend Pheromones and Trap with Plain Pheromones /
water traps

Values presented as mean standard deviation, p value= = 0.05, * = significant increase
compared to control (both before and after), # = significant increase compared to all groups,
Repeated measure ANOVA, Bonferroni post hoc test, Plain: Pheromones only, P+L:
Pheromones + Crushed leaves

The effect of M.vitrata moths captured on pre-flowering compared to post-flowering stages of
cowpea in water baited pheromones in plot Arevealed that post-flowering stages had the
highest percentage catches (67%) while pre-flowering had the least (33%) as shown in Table 2
and Figure 2

Table 2: Comparison of M.vitrata moths captured on pre-flowering and post-flowering
Stages of cowpea from water baited pheromone in plot A

S/N No. of M.vitrata Captured % Catches Cowpea Stages
1 217 33 Pre-flowering
2 437 67 Post-flowering
TOTAL 654 100
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Figure 2: Shown the percentage of M.vitrata Catches against the Cowpea growth Stage.
Table 3 is the result of the Evaluation of m.vitrata abundance on pre-flowering and post-flowering stages of cowpea
where thepost-flowering stage of cowpea had the highest percentage of Maruca vitrata abundance (66 %) while pre-
flowering stage of cowpea presented with the least abundance of Maruca vitrata (34%).

Table 3: Evaluation of M.vitrata Abundance On Pre-Flowering And Post- Flowering
Stages of Cowpea

S/N No. of M.vitrata moths captured % Catches Cowpea Stages
1 193 34 Pre-flowering
2 367 66 Post-flowering
TO TAL 560 100

DISCUSSION

Cowpea a good source of protein is threaten by poor yied due the activities of M. vitrata at
different stages of its development, the use of chemical as pesticides may improve the yield
by eliminating these pests, howerever, the long term toxic effect of such chemical use is of
great concern to world of science. The use of these chemical may among many things lead to
elimination of other beneficial insects, bioaccumulation of toxic substances in food and
delopment of resistance pests. From the result obtained blend baited pheromones with
crushed cowpea leaves had a higher attraction/catches of M.vitrata than the plain baited
pheromones. This was indicated from the concentration of pheromones at 0.05g, 0.1g and 0.2g
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respectively, when compared between the plain and blended baited pheromone traps,
statistically the P value = 0.05 which indicate significant difference. This is in line with the
work of Becker (2004) and Borden et al (2008), they reported the enhanced effectiveness of
pheromones by plant volatile, he demonstrated that traps baited with pheromones and host
plant volatiles captured more insects than traps pheromones alone.

The data obtained from both plot A,B, and C across all concentration of 0.05g, 0.1g 0.2g
revealed that M.vitrata abundance is higher during the flowering stages than the pre-
flowering stages. The P value = 0.5 indicated significant difference. This is in line with the
work of Srinivasan and Yule( 2013) who found that Maruca vitrata abundance was
significantly higher during the flowering stage of cowpea plants. Damages done to plant at
post-floweing stage were shown to have maximum impact of the yield, the yield may be down
to 20% compared to damages done at pre-flowing stages. Pre-floweing stage damage usually
affect the yield by less than 20% This was probably because the adults moths are attracted to
flowers and lay their eggs on the developing pods. The larvae feed on the cowpea pod
development stages cowpea plants are more susceptible to infestation by M.vitrata.

CONCLUSION

Cowpea is an important source of protein a basic component of growth and development, the
production of which is affected significantly by pests. Here, we demonstared the damages
done to the plant is mostly at larval stage of the insect and the post flowering stage of the
plant due to their feeding behabivior and pod production by the plant at that stage
respectively. The use of pheromones lure traps in this study as a monitoring tool for the
population of the insect moths, gave a clue on when the population reaches economic thresh
hold level,so that appropriate approach can be employed for effective control of the pest.
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