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ABSTRACT

The experiments were carried out during the early and late planting seasons on a public land adja-
cent to Campus 2, Delta State University, Abraka, Nigeria. The study evaluated native soap at 1, 2
and 3 percent concentrations for insecticidal property in the control of cowpea insect pests, namely
cowpea aphid, Aphis craccivora Koch, legume bud thrips Megalurothrips sjostedti Tryb, legume
pod borer, Maruca vitrata Fab. and pod sucking bugs. It also assessed influence of control on
cowpea yield. The result showed that native soap at 3% concentrations significantly reduced
(P<0.05) A. craccivora in the early season. M. sjostedti damage, thrip population, Maruca damage
and pod sucking bug were generally low in this season. In the late season, colonies of 4. crac-
civora were reduced at 1 and 2% concentrations. Similarly, all the tested concentrations checked
flower thrips. Maruca damage was slightly suppressed at 1 and 2% native soap concentrations.
The control plots had the highest population of sucking bugs suggesting that native soap had effect
on bugs. Yields were 1,355.90kg ha, 1105.20kg ha™ and 919.80kg ha™ for 3%, 2% and 1% soap
concentration respectively in the early season. Late season grain yield were 570.80kg ha™,
510.10kg ha" and 358.90kg ha™ for 3%, 1% and 2% respectively. Based on the high yields, par-
ticularly in the early season, the study suggests that native soap can be an effective insecticide
against cowpea insect pests, and could form component of the integrated pest management. It was
however, observed in the field that native soap caused delay and reduction in copious cowpea
flowering. Eliminating this factor could be necessary to increase the efficacy of soap in the man-

agement of cowpea insect pests.
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INTRODUCTION
Among the crops cultivated in the arid and
semi-arid regions of the world, is cowpea, Vi-
gna unguiculata (L) Walp of the family Fa-
baceae. It is widely grown and useful to man
in several ways: its grains are rich sources of
cheap protein (IITA, 1984), it contains min-
eral salts and fats, it serves as cover crop in
erosion control (Okigbo, 1978) and equally
important are its role as fibre producer
(Rachie, 1985. In some African communities,
the crop is consumed as vegetables (Duke,
1981). Cowpea is largely grown in the north-
ern states of Nigeria - in the Sudan savannah
region, although the crop is now cultivated in
southern part of the country (Ejiga, 1979; Fed-
eral Office of Statistics (FOS), 1995).
However, yields at the farm level are
very low, rarely more than 200kg/hectare
(Omongo et al., 1997). The considerable low

yields are attributable to a number of produc-
tion constraints. The activities of pests and
diseases both in the field and storage have
been clearly identified as one of such major
constraints in cowpea production. The major
insect pests which severely damage cowpea
during all growth stages are the cowpea aphid
(Aphis craccivora, Koch), foliage beetles
(Ootheca sp, Medythia spp), the flower bud
thrips, (Megalurothrips sjostedti, Trybom) the
legume pod borer (Maruca vitrata, Fabricius)
and the sucking bug complex such as Clavi-
gralla spp, Anoplocnemis spp, Riptortus spp,
Mirperus spp, Nezara viridula and Aspavia
armigera. The storage beetle, Callosobruchus
maculatus is also important pest of cowpea in
storage. The activities of several insect pests
on cowpea reduce yield by well over 60%
(Booker, 1965; Singh and Allen, 1980) and
may rise up to 80 percent, if left uncontrolled

&b



Egho

(Jackai and Daoust, 1986; Suh et al., 1986).
Good grain yields are obtained only with the
use of insecticides in areas where the crop is
intensively cultivated (Matteson, 1982; Jackai
and Singh, 1986). The use of insecticides, the
most common method of insect pests control
on this crop is being de-emphasized because
of serious deleterious side effects especially
environmental pollution (Alabi et al., 2003),
and secondly because of non-availability and
high cost of chemicals and spray equipment
(Afun et al., 1991).

While synthetic chemicals are still in
use, there is increasing search by cowpea
growers for naturally occurring chemicals and
non-conventional products with insecticidal
property but devoid of the dangers associated
with conventional chemicals. One of such non
-conventional chemicals is the use of soap.
Native soap have been used for the treatment
of skin ailments such as eczema and rashes in
some communities in Africa (Iliyasu, 2004).

The present study investigates insecti-
cidal property in native soap for the control of
insect pests and yield of cowpea, during the
early and late planting season in Abraka,
southern Nigeria.

MATERIALS AND METHODS

The experiments were conducted during the
early and late planting seasons of 2005 on a
plot of land, about 100 metres to Campus II,
Delta State University, Abraka. The beds for
planting were prepared with shovels and hoes.
Each experimental plot measured 3x5m with
1.5m inter-plot space. Planting in the early
season took place on 14th June 2005 and in
the late season on the 29th September 2005.
The seeds planted were Ife brown obtained
from the International Institute of Tropical
Agriculture (IITA), Ibadan. Three seeds were
planted per hole at planting space of 60 x
30cm (Remison, 1978e). Seeds that failed to
sprout four days after planting were replaced.
Thinning to 2 plants per stand was carried out
seven days after plant emergence. The farm
was regularly weeded. There were 6 rows of
36 stands per plot. The protective product ap-
plied was native soap. Cypermethrin, a con-
ventional synthetic pyrethroid was included
for comparison purposes. The soap concentra-
tions used were 0%, 1%, 2% and 3% of soap

solution. The concentration of the native soap
used were prepared as follows: 10gm, 20gm
and 30gm of native soap were weighed with
triple beam balance (Haus model).  Each
weight was then dissolved in 1000ml of water.
The solution was left for 12 hours and then
filtered after this period with a muslin cloth.
Effects of treatment of soap concentrations on
major insect pests of cowpea were compared
with effects of conventional insecticide
(cypermethrin). The experiment consisted of
5 treatments and 3 replicates. It was a random-
ized complete block design (RCDB). Applica-
tion of protective products on crops com-
menced 25 days after planting (DAP) and sus-
tained at intervals of 7 days. The response of
the four key insect pests to the treatments was
determined.

Insect observation and data collection

(i) Aphis craccivora: Aphid infestation was
rated in the field weekly between 8.00am
and 10.00am, from 20 randomly tagged
cowpea plants in the 2 middle rows. By
gently working through the middle rows,
each plant was carefully inspected for in-
festation. The size of aphid colony in each
plant was visually rated and the mean
score calculated and recorded. The scoring
was based on a 10 point scale as used by
Litsinger et al., (1977) (Table 1). Six
weekly observations were made.

(ii) Megalurothrips ~ sjostedti  (flower bud
thrips), Damage to cowpea by M. sjostedti
was determined by visual rating according
to Jackai and Singh (1988) on a scale of 1-
9 points based on M sjostedti symptoms as
shown in Table 2. Observations and scor-
ing commenced at 30 DAP (when pedun-
cles were 2-3cm long) and ended at
45DAP From 20 randomly tagged cow-
pea plants, in the 2 middle rows of each
plot, the plants were inspected for symp-
toms, scored and the mean score was cal-
culated. Four observations were made, at
the intervals of 6 days between 8.00am
and 10.00am

(iii)Maruca vitrata (legume pod borer). Dam-
age to cowpea by M. vitrata was assessed
by observing (examining) 20 flowers in
the field, selected randomly from the 2
outer rows of each plot. Each of the



twenty flowers was carefully opened and
examined on the spot for Maruca larva
or damage (presence of holes on flowers)
between 3.00-5.00pm. Flower examina-
tion commenced at 45 DAP, at five days’
intervals and ended at 60DAP. Four ob-
servations were made. Population of M.
sjostedti (number per flower), an insect
which fed on cowpea flower pollen, was
also visually counted and recorded when
each flower was opened and examined for
Maruca damage.

(iv) Pod sucking bugs. Damage to cowpea by
pod sucking bugs (PSB) was assessed
from the 2 middle rows of each plot be-
tween 8.00 and 10.00am. All bugs be-
yond the nymphal stage were counted.
Because damage done to cowpea by bugs
are similar, all bugs were counted to-
gether. Observations commenced at 45
DAP at 5 days' interval and ended at 55
DAP. Three observations were made.
Counts were recorded and mean score
calculated.

Yield related components

Pod load and pod damage were assessed in the
field by visual rating on a scale of 1-9 (Table
3) from the 2 central rows of each plot. As-
sessment was done at 60 DAP when the pods
were fully filled and matured but still green.
Holes and presence of frass on pods and stick-
ing of pods were used as pod damage index by
Maruca. Pod evaluation index (Ipe) was de-
termined with the formula below:

PL x (9-PD) where PL refers to pod load and
PD, pod damage (Jackai and Singh, 1988).

Number of pods per plant. At 60 DAP, the
number of pods per plant was determined
from the two middle rows of each plot. One
metre length of cowpea row was taken with 1
metre long ruler. The length was marked with
2 sticks. The pods and stands that fell within
this distance were counted. The number of
pods were then divided by the number of cow-
pea stands and the value recorded:

Number of pods/plants = Number of pods
Number of plants

Pod and seed damage. Damage to pods and
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seeds by pod sucking bugs was assessed by
examining the pods and seeds in the labora-
tory. Cowpea pods in the two middle rows in
each plot were harvested at maturity into bags
according to plot number. They were sundried
for one week. From the bags, 20 pods were
handpicked randomly. With a flexible thread,
each was measured to determine its length.
Each pod was then opened with hand to ex-
pose the seeds. The number of seeds per pod,
aborted seeds per pod, wrinkled seeds per pod
and seeds with feeding lesion per pod were
observed, recorded and the means calculated.

Yield data

At maturity, 65-70 DAP, pods from the 2
central rows in each plot were harvested with
hand. They were sundried for 1 week and then
shelled. The dry grain yields in each plot were
weighed with a weighing balance (triple beam
balance, Haus model) and the weight re-
corded. The yield per plot was extrapolated to
kg ha'. One hundred seeds were picked from
the grains in each bag (plot); they were
weighed and the weights recorded, to give
weight of 100.

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

RESULTS

The effect of native soap and conventional
insecticide applied for the control of major
insect pests on cowpea on the population of
the insect pests in the early and late seasons at
Abraka is presented in Table 4.

All the major insect pests occurred
during the early season experiment in the
study area. ~ CPM and 3% soap treatment
significantly (P < 0.05) reduced 4. craccivora
population when compared to the control and
1% and 2% soap concentrations. With respect
to M. sjostedti, all the treatments did not sig-
nificantly reduce M. sjostedti damage to cow-
pea. There was no significant difference
among the different treatments. All the treat-
ments did not reduce significantly (P > 0.05)
the thrip population. Moreover, no significant
difference among the soap treatments, though
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2% concentration was slightly more effective
in suppressing the thrip population.

The soap treatment did not signifi-
cantly reduce Maruca damage with respect to
the control and there was no significant differ-
ence among the soap treatments. However,
2% soap concentration was slightly more ef-
fective in reducing Maruca damage than 1 %
and 3% concentrations. The CPM -treated
plots, did not record Maruca damage. No
PSBs were recorded in the different treat-
ments including control.

All the major insect pests were en-
countered during the late season experiment in
the study area (Table 4).

Apart from CPM treatment, all other
treatments were not significantly(P>0.05) dif-
ferent in reducing A. craccivora population
when compared to the control.

The damage to cowpea by M. sjostedti
was not significantly reduced by the various
treatments when compared to the control.
Similar trend was observed with the flower
bud thrips and M. vitrata.

On PSBs, the population was generally
low. The unprotected plots had more PSBs
than protected plots. However, the treatments
were not significantly different among them.

A. craccivora population was not sig-
nificantly different when the two seasons were
compared (Table 5). However, early season
population was slightly more. Similar obser-
vation was made for M. sjostedti, i.e., the two
seasons were not significantly different. On
flower bud thrips, late season population was
more and significantly (P <0.05) higher than
early season population. M. vitrata in damage
to cowpea flowers, showed no significant dif-
ference between the two seasons, though late
season was slightly more. With respect to
PSBs, similar trend was encountered in the
two seasons.

The effect of native soap and cyperme-
thrin on cowpea yield and yield related com-
ponents in the early season in Abraka is pre-
sented in Table 6 .

Chemically treated plots did not sig-
nificantly (P > 0.05) increase yield com-
pared to plots without insecticide protection.
Yields were however, slightly more in 2% and
3% soap concentrations and CPM treatments
than the control. Moreover, 2% and 3% soap

treatments had slightly higher yields than
CPM treatment. In the case of 100 seed
weight, all the treatments did not differ sig-
nificantly except 1% soap treated plots that
had significantly lower seed weight than con-
trol. All the yield related components studied
did not show significant difference in the vari-
ous treatments and when compared to control.
However, damage to pods were slightly higher
in pods from control than pods with insecti-
cide protection except CPM. Similar situation
was encountered with seeds with feeding le-
sions.

The effect of native soap and cyperme-
thrin application on cowpea yields and yield
related components in the late season in the
study area is presented in Table 6.

All the soap and CPM treated plots
were not significantly higher in grain yield
than the control. The CPM - treated plots pro-
duced significantly higher yield than 2% soap
- treated plots but was not significantly better
than other soap treated plots. In the case of
100 seeds weight, there were no significant
differences among the treatments in terms of
weight and when compared to the control.
Similarly, number of pods/plant and seeds
with feeding lesions were not significantly
different in the various treatments. All other
yield related components such as pod length,
number of seeds/pod, pod load, pod damage,
pod evaluation index, aborted seeds/pods and
wrinkled seeds/pods showed significant dif-
ference in the various treatments.

The season effect on yield and yield
related components from cowpea under the
application of native soap and cypermethrin in
the early and late seasons in the study area is
presented in Table 7.

Early season gain yields were signifi-
cantly (P<0.05) higher than late season yield.
The late season 100 seeds weighed signifi-
cantly (P<0.05) higher than early seeds. For
number of pods per plant, pod length, number
of seeds per pod and pod load early cowpea
were significantly higher in pod number, seed
number per pod, pod load and longer in pod
length than late season cowpea. In the case of
pod damage, damage was significantly
(P<0.05) higher in the late season than early
season. Similar trend was encountered with
aborted seeds per pod. Pod evaluation index
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was significantly (P<0.05) higher in early Table 2. Scale for rating flower bud thrips infesta-
cowpea season than late season. There was no tion on cowpea

significant difference in terms of seed wrin-
kling per pod in the two seasons. However,
late season had slightly more wrinkled seeds

than early season. On seeds with feeding le- Rating Appearance .
sions, both seasons did not differ significantly, 1 no browning/drying (i.e. scaling) of
. . . stipules, leaf or flower buds; no bud
although more feeding lesions occurred in the -
> ) ) abscission
13@9 slightly higher than early season feeding 3 initiation of browning of stipules, leaf or
lesions. flower buds; no bud abscission
5 distinct browning/drying of stipules and
Table 1. Scale for rating aphid infestation on cowpea leaf or flower buds; some bud abscission
7 serious bud abscission accompanied by
Rating Number of aphids Appearance browning/drying of stipules and buds;
0 0 no infestation non elongation of peduncles
1 1-4 a few individual aphids 9 very severe bud abscission, heavy
3 5-20 a few isolated colonies browning, drying of stipules and buds;
> 21-100 severa}l small colon{es distinct non-elongation of (most or all)
7 101-500 large isolated colonies
9 >500 large continuous colonies peduncles.

After Jackai and Singh (1988)
Source: Litsinger et al. (1977)

Table 3: Scale For Rating Maruca vitrata Damage to Cowpea

Pod load (PL) Pod damage (PD
Rating Degree of podding Rating %
1 most (<60% peduncles bare (i.e. no pods) 1 0-10
3 31-50% peduncles bare 2 11-20
3 21-30
5 16-30% peduncles bare 4 31-40
5 41-50
6 51-60
7 Up to 15% peduncles bare 7 61-70
8 71-80
9 Occasional bare peduncles 9 81-100

After Jackai and Singh (1988)

Table 4: Effect of native soap application on major insect pests of cowpea in the early season at Abraka

Treatments Aphis craccivora Megalurothrips Flower bud thrips*  Maruca vitrata*® PSB**
(rating)** sjostedti (rating)  (actual counting) (actual counting) (actual counting)
CONTROL 3.33 1.00 0.09 0.05 0.00
- 1% 2.22 1.00 0.11 0.09 0.00
o
2 2% 2.11 1.00 0.09 0.06 0.00
i 3% 1.56 1.00 0.11 0.07 0.00
E CPM 0.83 1.00 0.00 0.00 0.00
LSD(0.05) 1.24 NS NS NS NS
CONTROL 2.22 1.00 2.41 0.09 0.11
= 1% 1.72 1.00 2.31 0.03 0.00
% 2% 2.17 1.00 2.14 0.06 0.00
% 3% 2.22 1.00 1.97 0.17 0.00
E CPM 1.06 1.00 1.94 0.31 0.00
LSD(0.05) 0.67 NS NS NS NS

*  Means of 20 flowers o
** Number per 2 middle rows NS-Not significant
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Table 5: The seasonal effect of the application of native soap 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 2.01 1.00 0.08 0.06 0.00
Late 1.88 1.00 2.15 0.13 0.02
LSD (0.05) NS NS 0.31 NS NS

NS-Not significant

Table 6: Effect of native soap and cypermethrin on yield and yield related components of cowpea in

the early season in Abraka

Dry 100 Number | Pod Number Pod Pod Pod Aborted Wrinkled Seeds with
Grain seeds of pods/ | length of load damage evaluation seeds/pod seeds/pod feeding
Treatments yield (kg wt(g) plant (cm) seeds/pod index lesions
ha™) (approx)
CONTROL 1045.10 13.20 10.63 1451 13.55 9.00 133 69.00 2.07 0.15 0.12
1% 919.80 12.23 8.81 13.34 12.07 9.00 1.00 72.00 2.50 0.70 0.10
5 2% 1105.20 12.37 10.39 14.06 11.75 9.00 1.00 72.00 423 0.55 0.18
g 3% 1355.90 12.37 11.62 13.55 12.83 9.00 1.00 69.00 2.58 0.12 0.07
2 CPM 1085.90 13.00 9.29 14.25 13.78 9.00 133 69.00 237 0.33 0.00
E LSD(0.05) NS 0.95 NS NS NS NS NS NS NS NS NS
CONTROL 374.30 17.67 8.63 13.17 10.35 3.00 6.33 10.67 0.08 1.02 0.07
5 1% 510.10 16.87 6.81 13.49 10.90 6.67 2.67 42.00 0.15 0.58 0.15
2 2% 358.90 17.00 8.39 12.98 9.85 433 333 26.33 0.05 0.70 0.15
2 3% 570.80 17.47 9.62 13.44 0.97 5.33 2.67 34.67 0.07 0.65 0.10
2 CPM 847.20 16.57 729 13.33 11.28 9.00 133 69.00 0.33 0.18 0.02
- LSD(0.05) 472.90 NS NS 0.49 1.21 431 2.34 30.56 0.19 0.66 NS

NS-Not significant

Table 7: The effect of early and late season on yield and yield related

soap application at Abraka

components from cowpea under native

Dry Grain | 100 seeds | Number | Pod Number | Pod Pod Pod Aborted Wrinkled Seeds with
yield (kg | wt(g) of pods/ | length | of load damage | evaluation | seeds/pod | seeds/pod feeding
ha') plant (cm) | seeds/pod index lesions
Season (approx)
Early 1102.40 12.63 10.15 13.94 | 12.80 9.00 1.20 70.20 2.75 0.37 0.09
Late 532.30 17.11 8.15 13.28 | 10.67 5.67 |3.27 36.53 0.14 0.63 0.10
LSD(0.05) 275.67 0.63 1.61 0.50 | 0.95 1.17 | 0.66 8.56 0.80 NS NS
NS-Not significant
DISCUSSION Maruca larvae emerge at night and move on

The effect of native soap during the early sea-
son on cowpea insect pest control as observed
in this study suggested that native soap had
some insecticidal effect against aphid at 3%
concentration; finding which agreed with
IITA (2002). However, the tested soap con-
centrations were ineffective against M. sjost-
edti damage, thrip population and Maruca
damage to cowpea. Jackai (1983) reported that

leaf surfaces to attack new sites and only
chemicals with greater residual activity will
be expected to cause larval mortality. He re-
ported further that Maruca larvae have the
ability to detoxify chemicals. Possibly, this
behaviour of the insect was responsible for the
non-effectiveness of soap. The absence of
PSBs may be due to the season of planting
when the weather was not favourable for
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coreid bugs activities due to heavy rain (Degri
and Hadi, 2000; Dina, 1982). Judging from
the data, all the cowpea insect pests except
Maruca, were controlled by CPM. This is
consistent with previous reports of CPM in
controlling cowpea insects. (Jackai, 1985)

Native soap was not effective on most
of the cowpea insect pests, at any concentra-
tion during the late season. This perhaps, was
due to low residual activity of soap. Further-
more, it may be, there was chemical dilution
by rain, some hours after application. How-
ever, native soap reduced the coreid bug
population to threshold level. Of the four ma-
jor insect pests targeted for study, only M.
sjostedti showed significant difference in their
population/damage when the two seasons
were compared. The late season being signifi-
cantly higher showed that probably this insect
thrive better with less rain and higher sun-
shine, as experienced during the late season
cropping. Possibly too, a drying off of the
soap solution on the crop could have reduced
its effect on the insect in this season.

Yields from native soap application
were relatively high in the early season,
(Table 6). Soap concentration at 3% had the
highest yields (1355.90kg ha™) and this was
followed by 2% soap concentration (1105.20
kg ha™). The 1% soap concentration had the
least. Yields from control were quite high,
higher than yields in 1% concentration. The
high yields obtained with soap application
suggest that soap can be an effective insecti-
cide against cowpea insect pests, although in-
sect load during the season was low. Probably
this factor was responsible for the high yield
from the control plots. Apart from the one
hundred seed weight, all the other yield re-
lated components were similar statistically in
value in the different treatments.

Grain yield was moderately high with
native soap application during the late season
planting (Table 6). Cypermethrin yield was
highest (847 kg ha™). This was followed by
3% soap concentration (570.80kg ha™) while
2% soap concentration had the least (358.90kg
ha') among the treatments. This again sup-
ported earlier reports from IITA (2002) on the
use of soap in cowpea production. The yields
from native soap application compared fa-
vourably with yields obtained in cowpea else-
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where such as Bauchi (Degri and Hadi, 2000).
The results suggested that native soap can be a
useful insecticide in cowpea production espe-
cially in resource paid farmers farm. The
lower yield recorded in 2% soap concentration
when compared to the control may be due to
light insect pest load on the crop in the control
during this season. Among the soap treat-
ments most of the yield related components
were statistically similar in values and this
also explained their closeness in yields

In the study area, grain yields were
high, particularly in the early season. The
higher yields in the early season(1102.40 kg
ha™) compared to the late season (533.30 kg
ha™) may be due to sufficient rains which the
cowpea received to develop better foliage. In
the late season, the plants were planted in late
September and by late October, rains reduced
drastically. This factor, perhaps could have
contributed to less foliage development and
thus affected podding. Second, insect load
was light during the early season and this also
reduced insect damage to grains. The data ob-
tained suggest that late planting should be
done in late August. Nevertheless, late season
seeds had better weight, than early season,
suggesting better pod filling during this sea-
son. Other yields related components like
number of pods per plant, number of seeds per
pod, pod load, pod damage, pod evaluation
index had values in the early season which
favoured production more than late season
components. On the other hand, yield related
components like pod length, pod damage,
wrinkled seeds per pod and seeds with feeding
lesions had values in late season which did not
favour production compared with early season
components.

Grain yields obtained from this study
were higher than yields from Ibadan and com-
pared favourably with yield from Mokwa and
Bida (IITA, 1985; Afun et al., 1991), suggest-
ing that the crop could be profitably cultivated
in the study area. Grain yields are comparable
with yields in Ibadan (IITA, 1985), Ile-Ife
(Akinyemiju and Olaifa, 1991) and Mokwa
and Bida (Afun et al., 1991). This study sup-
ported earlier reports that soap can be an ef-
fective insecticide in cowpea production
(IITA, 2002). However, native soap has some
inherent deleterious property such as  sup-

@D



Egho

pressing flowering and causing wilting at
higher concentration. Apart from aborted
seeds, all other yield related components had
values which favoured cowpea production in
the early season.

CONCLUSION

Based on the high yields, particularly in the
early season, the study suggests that native
soap can be an effective insecticide against
cowpea insect pests, and could form compo-
nent of the integrated pest management. It
was however, observed in the field that native
soap caused delay and reduction in copious
cowpea flowering. Eliminating this factor
would be necessary to increase the efficacy of
soap in the management of cowpea insect
pests, and its incorporation into the integrated
pest management system for the crop.
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