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Abstract

Original Research Article

Cowpea (Vigna unguiculata L. Walp) production in Nigeria is burdened by insect pest infestations throughout its
developmental stages. Farmers rely on the use of conventional insecticides for insect pest control; however, these
insecticides are often wrongly used, thereby resulting in undesirable effects on seed yield and the ecosystem. Cowpea
was cultivated under different insecticide application regimes and its effect on seed production was evaluated at three
substations of the Institute of Agricultural Research and Training, located at Ibadan in Oyo state (Rain forest transiting
to derived savannah), llora in Oyo state (Derived savannah) and Ballah in Kwara state (Southern Guinea savannah). The
trial was conducted during the cowpea cropping seasons of year 2018 and 2019. Ten treatments included 10 sprays of
2.5 EC lambda-cyhalothrin and cowpea varieties Ife Brown and 1T2246. The experimental layout was split-split plot in
a randomised complete block design. The results show a reduction in percentage aphids infestation as the spraying
regimes increased on both cowpea varieties. The lowest values of 1.53 and 1.58% on Ife Brown and 1T2246 respectively,
were recorded on 200m/ha of four regime spray. Similar results were recorded on the number of thrips, the population
of Clavigralla spp and number of pods/plant. Average seed yield under 3 spraying regime increased for both Ife Brown
and 172246 with increase in concentration of pesticide across locations except Ibadan where the yield reduced when the
concentration was increased to 600 ml/ha. The spraying regimes of Lambda-cyhalotrin at foliage, flowering and podding
have considerable potential for managing the pest of cowpea, but their impact of cowpea grain yield varies significantly.
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INTRODUCTION

Cowpea Vigna unguiculata (L) is grown in
tropical and sub-tropical climate, and consumed world-
wide as source of nutrients and fiber in human diet
(Baudoin, 2001). Cowpea plays a very important role in
food security and income generation, not only due to its
nutritional value but also due to its adaptability to poor
agricultural soils, compatibility as an intercrop, and
ability to fix atmospheric nitrogen (Rego et al., 2015).
Most cowpeas are grown on the African continent
particularly in Nigeria and Niger which account for 66%
of world production. Cowpea is a major source of protein
in the diet of many people in sub-Saharan Africa.
According to Kamar et al. (2014) cowpea supplies about
40 % of the daily protein requirements to the majority of
Nigerians and has low density lipoproteins that are
implicated in heart diseases (Singh and Basu, 2012).
Nigeria is the world’s largest producer of cowpea with
3.6 million tons of production (FAOSTAT Database
2021). However, the yield obtained from farmers’ fields
is generally low at an average of 500 kg ha—1 (Kusi et al.

2019). Cowpea production is greatly hindered by some
factors among which are diseases caused by fungi,
bacterial and viruses (Schwartz, 2005). Likewise, insect
pest infestation has been reported to reduce cowpea yield
by 75-80% (Ajeigbe et al., 2005). In most parts of West
Africa, insect pests are the most important constraint to
cowpea production (Karungi et al, 2000; Mkenda and
Ndakidemi, 2014; Medugu and Okrikata, 2020).

Jackai and Adalla (1997) listed at least 20 major
insect pest species in various cowpea producing regions
of the world, and most damaging of all the insect pests
are the flowering and post flowering insect pests. The
major flowering and post flowering insect pests of
cowpea in tropical Africa are the flower bud thrips,
(Megalurothrips sjostedti), cowpea pod borer (Maruca
vitrata) and a complex of pod sucking bugs out of which
Clavigralla tomentosicollis is the dominant species
(Jackai and Adalla, 1997). The use of conventional
synthetic insecticides are the major method of
controlling insect pests in cowpea, resulting in increased
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cowpea Yield by 50-200% (Alghali 1992; Kyamanywa
1996; Kamara et al. 2007). Kamara et al. (2007) reported
a 75% grain yield increase with the application of
dimethoate once at flowering, whereas Ajani et al.
(2017) obtained an 82% grain yield increase with two
sprays of cypermethrin. Complete crop failure may occur
especially in situation where control measures are not
applied. Without a breakthrough in the control of the
more recalcitrant post flowering field pest of this crop,
production of cowpea will be a slow and frustrating
process. The most damaging of all pests are those
occurring during flowering and podding stages of
cowpea development (i.e post flowering pests PFPs).
The use of conventional synthetic insecticide in cowpea
production is the most widely known form of insect pests
control. However, traditional cowpea grower in south
west Nigeria misuse these insecticides due to the cost,
non-availability and circulation of fake insecticide.

Insect pests also respond differently to different
insecticides in ways that could be unfavourable to the
farmers Therefore, there is the need to determine the
appropriate spraying regime that is economically
sustainable and environmentally friendly.

MATERIALS AND METHODS

The trial was conducted during the cowpea
planting seasons of year 2018 and 2019 at three
substations of the Institute of Agricultural Research and
Training, Moor Plantation located at Ibadan in Oyo state
(Rain forest transiting to derived savannah), llora in oyo
state (Derived savannah) and Ballah in Kwara state
(Southern Guinea savannah). The experimental layout
was split-split plot in a randomized complete block
design with ten treatments spray of Lambda-cyhalothrin
2.5 EC.

Table 1: Treatment combinations of application rate and spraying regimes (frequency of application) of
insecticide of cowpea varieties

Treatments | Spraying Regimes (SRs) Concentration
01 2 Spraying Regimes (each at Flowering & Podding) 200ml/ha
02 2 Spraying Regimes (each at Flowering & Podding) 400ml/ha
03 2 Spraying Regimes (each at Flowering & Podding) 600ml/ha
04 3 Spraying Regimes (each at Foliage, Flowering & Podding) 200ml/ha
05 3 Spraying Regimes (each at Foliage, Flowering & Podding) 400ml/ha
06 3 Spraying Regimes (each at Foliage, Flowering & Podding) 600ml/ha
07 4 Spraying Regimes (each at Foliage, Flowering & 2 Podding) 200ml/ha
08 4 Spraying Regimes (each at Foliage, Flowering & 2 Podding) 400ml/ha
09 4 Spraying Regimes (each at Foliage, Flowering & 2 Podding) 600ml/ha
10 No Spray

Two cowpea varieties Ife Brown and 1T-2246
which are highly susceptible to insect pests were used for
the trials. At 50% flowering, 30 flowers were picked at
random at about 8 am and put into 30% alcohol. The
flowers were dissected and thrips, Megalurothrips
sjostdtii (Trybom) counted. Counts of adults, nymphs
and egg batches of Ootheca mutabilis (Shalberg), Aphis
craccivora, Clavigralla tomentosicollis (Stal.) and
Maruca testucalis (Greyer) were done 5SWAS inalm X
1 m quadrant within the five inner rows of each plot
between 7 am and 12 noon. Counting was done four
times at 10 days’ interval. Data was collected on the
percentage aphids-infected plant, number of pods/plant,
number of thrips/flower, number of Clavigralla sp/plot
and grain yield. All the two years’ data were pooled
together for analysis using General Linear Model (GLM)
procedure in statistical analysis system, SAS software
package version 9.2(SAS institute, 2002) to compute
mean squares for each character. Mean separation was
done using Duncan Multiple Range Test (DMRT).

RESULTS

There was a reduction in percentage aphids
infestation as the spraying regimes increased on both Ife
Brown and 172246 (Table 2). The lowest values of

1.53% and 1.58% on Ife Brown and 1T2246 respectively,
were recorded on 200m/ha of four regime spray. Crops
managed with insecticides at 200m/ha, 2 regimes of
spraying had the highest percentage aphids infestation of
24.55% and 17. 66% on Ife Brown and 1T2246, and
across all concentration of insecticide and were
significantly higher than those managed with 3 and 4
regime sprays. Percentage Aphids infestation did not
differ significantly between the 3 and 4 regime spraying
on the two cowpea varieties. Cowpea variety 1T2246 in
llora stood out as percentage Aphid infestation was not
different across all the spraying regime and
concentration of insecticide. The number of thrips in
cowpea flower dropped drastically with application of
200m/ha, 400m/ha, and 600m/ha of insecticide across all
three spraying regimes as compared to no spray (Table
3). The trend was true at all three locations. Infestation
of the cowpea varieties was generally lower at Ballah
than Ibadan and Ilora. Observations from the two cowpea
varieties Ife Brown and 172246 showed that all spraying
regimes and concentrations of insecticides drastically
reduced the population of Clavigralla (Table 4).
However, the three and four spraying regimes had a
greater impact on population at Ibadan and llora. The
trend at Ballah was slightly different, as the two-regime
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insecticide spray at 600ml/ha on cowpea variety 172246
was as effective as the three and four regime spray in
keeping the population of Clavigralla spp down. Table
5 shows that the incidence and severity of brown blotch
of cowpea was slightly reduced when managed with
200ml/ha, two regime spray, but in Ibadan, the incidence
and severity of the disease on cowpea 172245 was not
different from that of the control plots, where no
treatment was applied. Also, at ibadan, the most effective
control was 400ml/ha and 600m/ha, 4 regime spray,
giving values as low as 1.1 and 1.0 respectively. All the
concentrations of the three and 4 regime sprays
effectively reduced incidence and severity of brown
blotch disease on 1T2245. All concentrations of the three
and four regime sprays, was effective at reducing the
incidence and severity of the disease on the two cowpea
varieties cultivated at Ilora and Ballah.

In all the three locations, the number of pods per
plant was lowest on the two cowpea varieties managed
with two spraying regimes (Table 6). The number of
pods increased as concentrations increased within each
spraying regime. Although there was an increase in the
number of pods per plant as the spraying regime
increased from three to four, the difference was not

significant. In Ibadan and llora, 200ml/ha concentration
of insecticide at 3 spraying regimes produced lower seed
yield of Ife Brown than the other two concentrations
within the spraying regime. Mean grain yield (Table 7)
revealed that average seed yield of Ife Brown increased
when sprayed twice with 400 ml/ha but reduced when the
concentration was increased to 600 ml/ha in Ibadan and
llora. However, in Ballah, the average seed yield of Ife
Brown cowpea variety increased with increase in
pesticide concentration. The average seed vyield of
IT2246 variety increased with pesticide concentration
under two spraying regime across locations except
Ballah where the yield reduced when the concentration
was increased to 600 ml/ha. Furthermore, average seed
yield of cowpea crops treated with fewer than 3 spraying
regime increased for both Ife Brown and 172246 with
increase in concentration of pesticide across locations
except Ibadan where the vyield reduced when the
concentration was increased to 600 ml/ha. The four
spraying regime in Table 5 showed no particular pattern
but it was noted that the average yield of both Ife Brown
and 172246 was highest with 400 ml/ha concentration in
Ibadan. However, four spraying with 200 ml/ha
concentration gave the highest yield of both varieties
across locations (Table 7).

Table 2: Percentage aphids infestation on Ife Brown and 172246 cowpea varieties under different insecticide
spraying regimes

Spraying | Concentration | Ibadan llora Ballah

Regimes Ife brown 1T2246 | Ife brown 1T2246 | Ife brown 172246

2 200ml/ha 24.55b 17.66b 16.45b 15.67b 14.24b 13.00b
400ml/ha 17.50b 11.45b 16.89b 14.66b 12.98b 14.67b
600ml/ha 18.67b 14.67b 17.67b 16.87b 10.34b 15.90b

3 200ml/ha 6.80c 5.362 1.65¢ 1.78b 4.67c 6.34c
400ml/ha 4.23c 3.7c 0.89c 1.67b 3.56¢ 4.55¢
600ml/ha 2.89c 4.89¢c 1.22¢ 1.89b 5.78c 4.45¢c

4 200ml/ha 1.53c 1.58c 0.60c 2.25b 1.22c 1.92c
400ml/ha 1.67c 1.78c 0.87c 3.78b 1.78c 1.78c
600ml/ha 1.78c 1.89c 1.56¢ 3.89b 0.66¢ 0.89c

No Spray 55.43a 65.46a 68.23a 75.23a 66.78a 56.59%a

Values followed by the same letters are not significantly different P<0.05 DMRT

Table 3: Effect of the different spraying regime and concentration of insecticide on the number of thrips/flower on
Ife Brown and 172246 cowpea varieties at different locations

Spraying Concentration Ibadan llora Ballah
Regimes Ife brown 1T2246 Ife brown 1T2246 Ife brown 1T2246
2 200ml/ha 3.22b 2.00b 3.17 2.33 2.66b 1.56b
400ml/ha 3.44b 2.33b 3.56 2.44 2.67b 1.33b
600ml/ha 2.33b 2.67b 3.66 2.33 2.33b 1.67b
3 200ml/ha 2.67b 2.44b 3.51 2.34 1.33b 0.55b
400ml/ha 3.33b 3.34b 3.45 1.34 0.67b 0.67b
600ml/ha 2.66b 2.33b 2.33 2.33 0.33b 0.45b
4 200ml/ha 2.33b 2.67b 2.45 1.34 0.33b 0.67b
400ml/ha 1.33b 2.15b 2.33 2.44 0.34b 0.33b
600ml/ha 1.67b 2.33b 2.67 2.33 0.66b 0.67b
No Spray 14.76a 16.66a 12.33 14.00 8.83a 7.45a
Values followed by the same letters are not significantly different P<0.05 DMRT
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and 172246 cowpea varieties at different locations

Table 4: Effect of the different spraying regime and concentration of insecticide on the population Clavigralla spp on Ife Brown

Spraying Concentration Ibadan llora Ballah

Regimes Ife brown 172246 Ife brown 172246 Ife brown 172246

2 200ml/ha 10.66b 14.44b 6.67b 6.67b 5.66b 5.67b
400ml/ha 11.67b 10.66b 5.33b 5.33b 6.77b 4.56b
600ml/ha 12.66b 9.87b 5.67b 5.67b 4.66b 3.67bc

3 200ml/ha 4.00c 3.56¢ 0.33c 0.33c 0.66b 1.00c
400ml/ha 2.66¢ 2.43c 0.67c 0.67c 0.33c 0.33c
600ml/ha 2.23c 2.45¢ 0.33c 0.33c 0.67c 0.33c

4 200ml/ha 2.88c 2.5¢ 0.33c 0.33c 0.67c 1.33c
400ml/ha 2.56¢ 1.67c 0.67c 0.67c 0.57c 0.67c
600ml/ha 2.15¢c 1.33c 0.56¢ 0.56¢ 0.45c 0.67c

No Spray 26.67a 22.66a 17.67a 17.67a 16.67a 15.56a

Table 5: Effect of the different spraying regime and concentration of insecticide on the incidence and severity of brown blotch

Values followed by the same letters are not significantly different P<0.05 DMRT

of cowpea

Spraying | Concentration | Ibadan llora Ballah

Regimes Ife brown 172246 Ife brown 172246 Ife brown 172246

2 200ml/ha 3.9h(32.0b) 2.5a(21.5a) 3.8b(36.5b) 2.8a(26.9b) 3.1b(29.2b) 2.5b(18.8h)
400ml/ha 3.9b(29.4b) 2.7a(23.6b) 3.4c¢(36.5¢) 2.8a(29.2h) 3.1b(26.2c) 2.5b(16.2h)
600ml/ha 3.7b(28.5b) 2.8a(22.2h) 3.3c(35.4c) 2.7a(27.3b) 3.00927.3c) 2.4b(15.6b)

3 200ml/ha 2.1¢(13.5¢) 1.4h(10.2¢) 2.2d(10.2d) 1.3b(11.2¢) 1.2¢(10.2d) 1.2¢(6.2¢)
400ml/ha 2.2¢(10.2¢c) 1.4b(8.5¢c0 2.2d(9.8d) 1.1b(8.2c) 1.0c(8.9d) 1.1¢(5.2¢)
600ml/ha 1.2cd(6.3c) 1.2b(8.0c) 2.2d(8.2d) 1.2b(8.1c) 1.0c(8.9d) 1.1¢(5.2¢)

4 200ml/ha 2.0c(7.5¢) 1.2b(8.2c) 2.1d(8.0d) 1.1b(7.2c) 1.0c(6.8d) 1.0c(4.4c)
400ml/ha 1.1d(1.5e) 1.3b(7.5¢) 2.2d(9.0d) 1.0b(6.5¢) 1.0c(7.0d) 1.0c(4.8c)
600ml/ha 1.0d(0.0e) 1.2b(7.0c) 1.8d(6.2d) 1.0b(5.6¢) 1.0c(8.4d) 1.0c(3.2¢)

No Spray 4.2a(95.6a) 4.5a(92.5a) 4.2a(75.2a) 4.3a(77.8a) 4.9a(79.8a) 3.8a(62.5a)

Values followed by the same letters are not significantly different P<0.05 DMRT
Value in parenthesis are the percentage incidence of brown blotch disease of cowpea

1T2246 cowpea varieties at different locations

Table 6: Effect of the different spraying regime and concentration of insecticide on the number of pods/plant of Ife brown and

Spraying Concentration Ibadan llora Ballah

Regimes Ife brown 172246 Ife brown 1T2246 Ife brown  1T2246

2 200ml/ha 9.56¢ 6.23b 7.65¢ 5.56¢ 6.23c 9.25b
400ml/ha 8.87¢c 8.36b 7.67¢c 5.78c 8.25¢ 9.56b
600ml/ha 7.23c 9.56b 9.54c 6.66¢ 9.98c 8.36b

3 200ml/ha 18.33b 40.25a 33.63b 45.56a 10.36b 13.56a
400ml/ha 23.45a 42.45a 39.55a 49.43a 11.56b 12.56a
600ml/ha 23.5a 41.45a 40.76a 49.76a 9.63b 12.96a

4 200ml/ha 22.33a 42.33a 39.43a 47.27a 13.26a 13.55a
400ml/ha 25.26a 43.67a 43.32a 48.20a 14.56a 13.55a
600ml/ha 24.56a 43.33a 43.60a 53.56a 13.56a 13.88a

No Spray 2.26d 1.25d 3.56d 8.66d 0.20d 0.52¢

Values followed by the same letters are not significantly different P<0.05 DMRT

under different spraying regimes

Table 7: Effect of the different spraying regime and concentration of insecticide on the mean grain yield of cowpea varieties

Spraying Concentration Ibadan llora Ballah

Regimes Ife brown 172246 Ife brown 172246 Ife brown 172246

2 200ml/ha 128.49b 97.35b 152.67c 132.67c 232.56b 143.76b
400ml/ha 136.68b 113.40b | 136.67c 146.67c 256.67b 156.55b
600ml/ha 132.44 118.20b | 143.33c 143.33c 4301.55b 134.89b

3 200ml/ha 988.34a 577.20a | 477.34b 487.34b 768.67a 943.84b
400ml/ha 967.67a 577.70a | 489.67ab 488.67ab 778.33a 933.45a
600ml/ha 963.67a 566.25a | 522.33a 512.33a 867.33a 978.45a

4 200ml/ha 944.67a 554.78a | 583.77a 583.77a 897.15a 967.56a
400ml/ha 1099.67 599.35a | 563.89a 543.89a 889.96a 978.88a
600ml/ha 1066.67a 578.67a | 577.87a 569.87a 845.33a 957.00a

No Spray 68.00c 20.78c 34.90 15.90d 56.09¢c 12.89c

Values followed by the same letters are not significantly different P<0.05 DMRT
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DISCUSSION

The findings from this study help to understand
the reliance of many rural cowpea farmers on
conventional synthetic insecticide for quick knock-down
of insect pest of cowpea crop. For all the pest
investigated in this study, there was a drastic drop in pest
population, even with the application of the smallest
concentration of insecticide in a two spraying regimes,
and it agrees with Kusi et al., (2019) who also reported
a reduction in the abundance and damage of major
cowpea pests after a two-regime spray in northern
Ghana. Beyond recording a reduction in pest population,
is the impact of pest control strategies on economic
returns. Pest management practices on cowpea would be
ideal with insect monitoring to determine economic
threshold before intervention with insecticides.
However, in a situation where pest monitoring is
difficult, calendar schedule for application could be an
ideal substitute. The pest status of insect pests:
Megalurothrips  sjostedti, Aphis craccivora and
clavigralla tomentosicollis was further confirmed by the
magnitude of vyield reduction on untreated plots.
Likewise, the efficacy of lambda-cyhalothrin to knock
down a variety of insect pests might be due to its property
as a double action insecticide, having both contact and
systemic modes of operation (Nwadinigwe, 2010). A
study by Oladapo et al., (2021) also shows that it is
capable of improving formation of root nodules and other
vegetative parameters in cowpea. The use of
inappropriate concentrations of the insecticide, either
higher or lower than recommended doses could be
hazardous to crop production, this mostly results in a
scenario where some of the insect population are able to
survive exposure to insecticide (Alyokhin et al., 2022),
they tend to develop resistance to an otherwise lethal
amount of insecticide and so is their progeny; for this
purpose managing major pests of cowpea with different
concentrations in a two time spraying regime could be
undesirable in the long term. It is possible that a
resurgence in pest population has resulted in the lower
yield reported from those cowpea crops managed with
two-spraying regime in this study.

Previous studies have shown that pest
population and infestation is decided by several factors,
some of which is environmental factor, which may differ
at different locations even within the same agroecology,
and varietal differences (Wallner, 2003; Walter et al.,
2018). Insect pests are cold blooded animals that thrive
during the hot weather and can complete several
reproduction cycles when temperatures are high
(Bjorkman & Niemeld, 2015). The population of M.
sjostedti on the two cowpea varieties, Ife-brown and
IT2246 suggests that the latter is susceptible to a higher
degree than the former. The observed difference could
also be because of prevailing environmental condition at
the time of planting or previous cropping history of the
land, which could have resulted in a build-up or
reduction in insect population. Thrips like many other

arthropod pests can survive on alternative host plants or
volunteer crops during off seasons, in wait for their
preferred host crops (Abtew, 2015). Management of the
major pests of cowpea in a three and four regime spray
achieved the most in population management, more
probably because the method did not give a chance for
pest resurgence, rather than increased concentration of
insecticide. Hence, higher concentration of insecticide
and spraying regime than what was used in this study
could be wasteful and hazardous to the environment and
in the long run, the consumers, in the form of pesticide
residue in cowpea grains and haulms.

CONCLUSIONS

Insecticide spray regime influenced the growth
and vyield of cowpea. However, the influence of
insecticide application differed among spraying regimes.
This study confirmed that pests (Aphis cracivora,
Megalurothrips sjostedti and Clavigralla tometicolis)
were a major impediment to cowpea production in south
west Nigeria. The spraying regimes of Lambda-
cyhalotrin at foliage, flowering and podding showed
considerable potential for managing the pest of cowpea,
but their impact on cowpea grain yield varied
significantly Three spraying regime of 200ml/ha
significantly reduced insect population of all the insect
pest that was observed on Ife Brown and 172246 cowpea
crops and gave a higher grain yield than lower spraying
regimes.
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