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ABSTRACT:
Field studies were conducted at the Teaching and Research Farm of Abubakar Tafawa
Balewa University Bauchi (10° 17'N, 9° 49'E), during the cropping seasons of 2009
and 2010. The objectives of the experiments were to compare the efficacy of essential
oils of neem, Azadracta indica A. Juss. and mahogany, Khaya sensgalensis A. Juss.
seeds along with synthetic insecticide, Cymbush + Dimethoate (Cymbush super ED)

. and their application frequencies in the control of major cowpea insect pests, Maruca
vitrata Fab. and Pod sucking bug complex. The experiment was laid out in randomized
complete block design (RCBD) with a factorial combination of insecticide type (neem
and mahogany oils) as main treatment and the application frequency (2, 3 and 4
application frequency) as sub treatment. Each of the treatments along with the control
was replicated four times. Results in both seasons revealed that, all the essential oil
treatments were significantly (P=0.05) better than the control in reducing population and
damage caused by the two insect pests on cowpea. The three and four application
frequencies proved better than two application frequency with respect to increase in
grain yield. It is therefore, suggested that resource poor farmers should be encouraged to
use mahogany oil applied at bud initiation, flowering and 50% podding stages in
reducing the population and damage of the two major pests for a significant increase in
grain yield relative to control. Thus, this could playa role in the integrated management
of the target pests in Bauchi.
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INTRODUCTION:
Cowpea (Vigna unguiculata L. Walp.), is

mainly used as a grain crop, for animal

fodder, or as a vegetable.

The crop grows well In different
ecological environments.
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Germination is rapid at temperatures
above I8.3°c, while colder temperatures
slow down germination (Davis et al .
1991).

Cowpea has the unique abilitv tu fix
atmospheric nitrogen, even in vcrv poor
soils (Emechebe and Singh, 1997; Carsky
et al., 2002), thus contributes greatly
towards improving soil fertility. In
addition, its ability to tolerate drought and
shade and as well as its fast growth habit in
warm climates and (Carsky et al., 2002),
made cowpea to be a very important crop
and an essential component of various

. farming systems in the marginal lands and
drier regions of the tropics.

Cowpea seed is rich in the amino acids,
lysine and tryptophan, compared to cereal
grains which are component of protein.
Additionally, the grain is valued as a
nutritional supplement to cereals and an
extender of animal proteins (Davis et al.
1991). It also serves as the most
practicable source of storable and
transportable protein, especially in
developing countries of the tropics where
animal protein is limited and equally
expensive (Kwasi, 1992). The grain
consist of 24.8 % protein; 63.6 %
carbohydrates, 6.3 % fiber, 3.4-3.7 % ash
and 1.9 % fat, 0.00074 % thiamine,
0.00042 % riboflavin, 0.00281 % Niacin
(Davis et al., 1991). On the other hand, the
crop provides the cheapest source of
protein fodder for dry season feeding of
livestock. However, in spite of all the

derivable benefits associated with the
plant, production of the crop is limited by
varying factors. Insect pests are among the
major constraints to cowpea production as
losses caused by the pests in Africa alone
vary from 20 to 100% (Singh and Allen,
1980). In most parts of West Africa, insect
pests were, however, reported to the single
most important constraints to cowpea
production. In Nigeria, the major insect
pests that attack cowpea at flowering stage
includes thrips, Megalurothrips sjostedti
(Trybom) and pod borer, Maruca vitrata
(Fab.), (Booker, 1965; Singh et al., 1978;
Rachie, 1985; Singh and Jackai, 1985;
Jackai and Daoust, 1986; Singh et al.,
1990; Karungietal., 1999).

Control of these insect pests is heavily
dependent on the use of chemical
insecticides; however, these chemicals are
highly toxic, costly and require a high
technical know-how in using them. In
addition, the indiscriminate use of
synthetic insecticide has caused some
environmental concerns including genetic
resistance of pest species and the
accumulation of chemical residues in
treated food materials (Champ and Dyte,
1976). Similarly, public concerns over the
use of chemical pesticides in Agriculture
and their side effects on the environment
are on the increase. The aforementioned
ugly situation necessitates the search for
alternative sources that are effective,
biodegradable, relatively safe, low
technical know-how and environmentally
friendly pest control measures compared
to the toxic synthetic insecticides.
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of recent a particular interest has been
focused on the use of plant products in the
management of crop pests. Plant extracts
are an effective insecticide that serves as
repellants, anti-feedants or growth
inhibitors, while some serve as either
fungicides or nematicides (Stoll, 1992).
Based on the effectiveness of plant
products and considerations for
sustainability of the environment, the
research work was designed with the
following objectives:-

To compare the efficacy of the essential
oils of neem and mahogany seeds alogn
with a synthetic insecticide in the control
of Maruca vitrata and Pod sucking bugs
on cowpea for possible increased yield in
Bauchi, and to assess the most effective
application frequency of the most
promising essential oil in the control of
these two major cowpea pests in Bauchi.

MATERIALS AND :\1ETHODS:
Field experiments were conducted

at the Teaching and Research Farm of
Abubakar Tafawa Balewa University,
Bauchi (100 I7'N, 9()49'E), Nigeria. The
total experimental area measured 1034 m',
with 48 plots each measuring 4m x 3 m.
The net plots size was 220 x 225 em (4.95
m'). Plots and replications were separated
by a space of 1m and 2m, respectively. .

The seeds of cowpea ['NGVU-05-25' with
a Reg.· No., CV-26I, PI 632848),
originally tested as IT90K-277-2] used as
planting material were purchased from the

International Institute for Tropical
Agriculture (IITA) , Kano station. The
insecticide, Cymbush super ED, which
contains Cypermethrin and Dimethoate,
an oil based insecticide marketed in a
container, was purchased from Jubaili
Agrotech, Gunduwawa District, Hadejia
road, Kano, Kano state Nigeria. Matured
seeds and pods of neem were collected
after dropping from the tree and the seeds
removed. The seeds were then dried under
shade to reduce its moisture level. These
were thereafter grounded witbmanual
blender (mortar and pestle) and then water
was added at 10mllkg of seed powder to
form a paste. The paste was kneaded with
hands to produce oil and then filtered with
a sieve of mesh size 5 x 0.5m to remove
particles (Stoll, 1988), the same procedure
was also applied in extracting the
mahogany oil. The factorial experiments .
were laid out in a randomized complete
block design. The treatments consisted of
three insecticides (Viz:- Cymbush ED,
neem and mahogany oils) and three (3)
application frequencies (Viz:- two, three
and four) as shown below:

Two sprays; one at bud initiation and the other at 50% podding.
Three sprays; one at bud initiation, 50% flowering and 50% podding.
Four sprays; consisting of one spray each at bud initiation, 50% flowering, full
flowering and 50% podding, respectively.

Each treatment was replicated four times.

A =2

A =3A=4
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The insecticide treatments were applied

with a four battery operated electrodyn

sprayer (Imperial chemical industries

PLC, England) which sprays 60m/l

diameter droplets that are attracted to the

nearest earth object.

The incidence of the two insect pests

(Maruca vitrata and Pod sucking bugs)

during the three stages (bud initiation,

50% flowering and 50% podding) of crop

growth was recorded by counting the

number of infested buds, flowers and

pods. Thirty plants from the three inner

rows were sampled per plot and the counts

taken early in the morning at 7:00-8:00am

and this was made by visually counting the

insects present on either of the plant parts

(bud, flower and/or pod) at an intervals of

1, Jand 7 days after treatment application

(Ivbijaro and Bolaji, 1990).

Population of Maruca vitrata was taken at

1, 3 and 7 days after spraying

(treatment/application). The number of

Maruca vitrata was taken by sampling 30

plants from the three inner rows per plot.

Flowers and/or flower buds in the net plots

were placed in plastic bottles with 50%

alcohol, which were later opened and

observed under microscope thus the

larvae were counted and recorded. Pod

sucking bugs (Clavigralla

tomentosicollis, C. shadabi and

Anoplecnomis curvipes) were counted on

the leaves and pods of plants in every net

plot in a treatment at 7.00 - 8.00am and

16.00 - 18.00 hrs in the afternoon when

many of the bugs were either feeding or

mating. Counts were taken at 1, 3 and 7

DAA(Ivbijaro and Bolaji, 1990).

Damage by Maruca vitrata was assessed
by counting the number of damaged pods
on the 30 plants from the three inner rows
in a plot that showed the entry holes of its
larva. Similarly, damage made by Pod
sucking bugs was assessed on pods that
were shriveled or showing a pod space in
the case of a matured pod (Ivbijaro and
Bolaji, 1990).

At harvest, all the pods in each plot were
picked and placed in separate polythene
bags. The bags were labeled according to
the treatment and weights recorded using
a manual scale balance. The pods from the
net plot were separated, threshed,
winnowed and grain weights recorded
accordingly. Yield data were converted to
kilogram per hectar,
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The grain yields were calculated using the following formula (Olaifa and Adenuga,
1988).

Seed yieldtkg haj=.a x 10,000ha----------~----
b x 1,OOOkg

Where: a = Plot yield (g)

b =Net plot size (4.95m~)

All the data obtained were analyzed using

analysis of variance (ANaYA) using

SPSS statistical package and significant

means separated using Students

Newman's Keuis (SNK) test at 5% level of

probability. Prior to analysis all numerical

data with low counts or zero values were

transformed to.

RESULTS:
Data presented in Table 1 shows

-that, generally insect population was
higher in 2009 than in 2010. The two
essential oils were statistically same in'
reducing the population of M. vitrata on
the cowpea plant at 1 day after treatment
application (DAA) in 2009, but this two
have differed significantly from each other
at 3 and 7 DAA with the neem oil
performing better than the mahogany oil.
However, the performance of mahogany
oil in reducing the population ofM. vitrata
was significantly better than that of neem
oil at 1 and 7 DAA in 2010. Although the
two essential oils were not as effective as
the synthetic insecticide in both years,

they were however, significantly better
than the untreated control at 1, 3 and 7
DAA.
The result in Table 2 reveals a significant
interaction effect between the insecticide
type and the three different application
frequencies at 1 DAA, in reducing the
population ofM. vitrata larvae on cowpea
during the 2010 cropping system. The two
essential oils were not different from each
other with 2 and 3 AFRs, but the
performance of Ne em oil was
significantly better than that of the
Mahogany oil with four sprays. In a
similar manner, the 3 and 4 AFRs of the
oils were significantly better than their
respective two sprays during the study
period. At all the three different
application frequencies the Cymbush ED
was more effective than all other
insecticide types in reducing the number
of M vitrata on cowpea, while the least
was the untreated control.

The two essential oils were not
significantly different from each other in
reducing the population of Pod sucking
bugs on cowpea at all days after treatment
application In 2009
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(Table 3). A similar result was obtained
between the two oils at 3 DAA, but the
performance of the Mahogany oil was
significantly better than those ofN eem at 1
and 7 DAA in 2010. In both years, the
reduction of the pod sucking bugs
population was significantly higher with
Cymbush ED than with those of the two
essential oils at all days after treatment
application. The two essential oils were
also in turn significantly better than the
untreated control at all days after treatment
application.

Neem oil proved significantly better than
the mahogany oil in reducing pod damage
on cowpea by the larvae of M. vitrata at all
tne days after treatment application in
2009 cropping season (Table 4). A similar
significant nerformance in the reduction'- J.

of pod damage by neem oil when
compared to that of mahogany 'was
observed at 1 DAA in 2010, but the two
were however, not different from each
other at 3 and 7 DAA during same period.
.In both years, the two oils have performed
significantly better than the untreated
control but were not as effective as the
. Cymbush ED at all the days after treatment
application.

A significant interaction effects between
insecticide type and application
frequencies on cowpea pod damage by the
larvae ofM. vitrata were observed at 3 and
7 DAA during the 2009 season (Table 5).
The two oils were not significantly
different from each other in pod damage
under each of the three different
application frequencies at 3 DAA.

However, the 3 and 4 AFRs of the oils that
were on one hand not significantly
different in pod damage and on the other
hand comparable to the 2 AFR of
Cymbush ED have performed
significantly better than their respective 2
AFR. Similar numbers of damaged pods
were observed with 3 and 4 AFRs of
Cymbush ED and were significantly
better than any of the two oils applied at all
the three different frequencies.
Significantly higher numbers of damaged
pods were observed in the untreated
control than those of all other insecticide
types at 3 Dr\A(Table 5).

At 7 DAA, there was a significantly lower
number of damaged pods with each of the
2 and 3 AFRs of neem oil than with those
of mahogany oil during the 2009 cropping
season (Table 5). Although statistically
similar numbers of damaged pods were
observed with 4 AFR of the two oils at 7
DAA, they were however, significantly
better than those of their 2 and 3 AFRs.
The difference between the 3 and 4 AFRs
of the Cymbush ED was not significant at
7 DAA (Table 5), but the two had
significantly lower numbers of damaged
pods than that of 2 AFR of same
insecticide type. All the three AFRs of
Cymbush ED were significantly better
than those ofthe two essential oils applied
at all the three different frequencies,
which were in turn better than the
untreated control at 7 DAA.
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In both seasons, the two essential oils did
not differ significantly from each other in
reducing the number of cowpea pod
damage by Pod sucking bugs at all the
days after treatment application (DAA)
(Table 6). However, the performance of
the two oils was significantly lower and
higher than those of Cymbush ED and the
untreated control, respectively.

As presented in Table 7, interaction effect
indicates that the two oils were not
different from each other at 2, 3; and 4
AFRs in reducing pod damage by the pod
sucking bugs complex at 3 and 7 DAA
during the 20 I0 cropping season.
Similarly, the performance of the highest
application frequency of each of the two
oils was not different from that of their
respective 3 AFR at 3 DAA, but differed
from each other at 7 DAA. The
performance of the oils at all the
application frequencies was significantly
better than that ofthe untreated control. At
3 and 7 DAA, the Cymbush ED treated
cowpea had the lowest number of
damaged pods under the all application
frequencies, while the highest was
recorded in the untreated control.
However, the 4 AFR of the synthetic
treatment performed significantly better
than the 3 AFR, which was in turn better
than the 2 AFR at all the days after
application.

As shown in Table 8, in both years the
Cymbush ED treated cowpea produced
significantly higher grain yield compared
to those of the two essential oils which
were also significantly better than the
control. A significantly higher grain yield
was recorded in the neem oil treated
cowpea than that of the mahogany oil in
2009, but the 1\\'0 were statistically same
in 2010. On the application frequencies, a
significantly higher grain yield was
recorded with 4 AFR and next to this was
the 3 AFR in both years (Table 8), while
the least grain yield was observed with 2
AFR.

DISCUSSION:
The results of the study indicated

- that, mahogany oil offered least protection
against the number of Maruca larvae in
2009 compared to 2010, although the two
essential oils performed better than the
control. This could probably be attributed
to their chemical compositions. This
corroborates the works of Lale (1992)
who reported that toxic effect oflemon oil
was due to limone contained in the oiL
Similarly, Azadiracthin, Megosine,
Chevicine, Piperine, B-phenylitroethane
and paradol have all been identified as the
major insecticidal components of Melia
azaderach, Piper guineense, Dennetia
tripetala and Afromomum melegueta
respectively Oparaeke, (2006d). More so,
in 2010, mahogany oil recorded similar
control against the population of Maruca
larvae compared to neem oil,

118



NIGERIAN JOURNAL OF ENTOMOLOGY 29 & 30: 1-5 (2012 & 2013)

indicating that mahogany oil had a
deleterious effect on the legume pod
borer. This is in agreement with the
findings ofOparaeke et al. (2006a) that
the extract of cashew nutshell has a
deleterious effect on thrips population
and reduces damage to cowpea flowers
thereby encouraging high pod load on
sprayed plots.

As regards the population of Pod
sucking bugs, the differences among
the treatments were significant only in
2010, with mahogany oil proving
superior to n~em oil treated plots. This
might be ~ue, to changes and/ or
differences In the weather conditions
among the two cropping seasons, as
well as the slow but steady action of the
mahogany oil. In both seasons, the
highest application frequency (4 AFR)
per -season performed significantly
better than 2 and 3 application
frequencies in reducing Maruca larval
population. This indicated that with
frequent application of mahogany and
neem oils there could be good
protection to cO~p'ea against the major

. Insect pests. A similar report was made
by Oparaeke (2006b) earlier; Oparaeke
et al. (2005) stated that the application
of the treatment materials either at
higher rates or different spraying
schedules can control the number and
damage caused by these insect pests.

The present study shows that in 2009,
mahogany oil was not as effective as
neem oil in reducing pod damage by
Maruca vitrata and Pod sucking bugs.
This could probably be due to its
reduced action on the target insects
compared to neem oil that was instantly
deleterious to the insects; similar
finding was also reported by Oparaeke

et al. (2006). The synthetic insecticide
was however, superior to the two
essential oils in reducing pod damage
by the two insects, which could
probably be due to much better knock
down action on the pests.

The differences between the two
essential oils were not significantly
different at 3 DAA, although the
essential oils recorded lower pod
damage compared to the untreated
control. This could be attributed to the
higher number of insects present which
.might have nullified the slow action of
the essential oils against the insects
over a period of time. As regards the
pod damage by Pod sucking bugs, the
two essential oils recoded similar effect
in reducing damage in both seasons. In
a similar finding the effectiveness of
mahogany wood ash in the control of
maize weevil was reported by Yusuf
(1997). Research work carried out in a
labo. atory to determine the efficacy of
some botanicals against Liriomyza
trifoli on cotton revealed that neem oil,
neem seed kernel extracts and
longifolia oil caused high mortality on
the larvae of L. trifoli at 24 hours after
application, Jeyakumar and
Uthamasamy (1997). Similarly,
Oparaeke et al. (2006b) reported that
all the plant extracts, Zingiber
officinale (Ginger), Capsicum annum
(Pepper), Piper guineese, Afromomum
melegueta (Roscoe), Xy l op i a
aethopica (Dunal) A. significantly (p =
0.05) reduced the number of legume
pod borer larvae and
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pod sucking bugs compared with the
untreated control.

From this study, the insecticidal activity of
the two essential oils increases with
frequent sprayings at certain time
intervals. This was in line with the findings
of several authors, like Afun et al. (1991)
which reported that three sprays at bud
formation, flowering and podding stages
provided adequate protection of cowpea in
the absence of pre- flowering insect pests,
while calendar schedules recorded lower
infestation and!or damage but did not
differ between them. This indicated that
the total insect kill was not necessarily for
optimum cowpea grain yields. However,
much earlier Mishra (1984) reported that,
application rates for natural products have
not been standardized although both
volumetric and gravimetric methods are
reported in the literature; with a
considerable variation in the rates of plant
powders which found to be effective
against stored product coleopterans.

On the effect of the interaction between
the two essential oils and application
frequency in reducing pod damage by M.
vitrata and pod sucking bugs, the two in
2009, the application of mahogany oil four
times was found to be significantly the
same with that of 2 applications of neem
oil. This result demonstrated the potential
of mahogany and neem oils to control M.
vitrata and Pod sucking bugs on cowpea
plants, compared with the control.
Oparaeke et al. (2006c) reported that all

the tested plant extracts significantly (p=
0.05) reduced the number of legume pod
borer larvae by 33-29.3% and pod sucking
bugs by 5.6-2l.8% compared to untreated
check during the three cropping seasons.
The application of the treatment materials
four times gave a significant (p = 0.05)
reduction in the number of M. vitrata
during the 2010 cropping season.
Oparaeke (2006a) reported that higher
rate (20 %) and more frequent
applications (4 to 6 weekly applications)
could significantly reduce the population
of the target pests, protect pods from
damage and result in higher grain yields
compared with lower extract rate (5 %
w/v) at all the application schedules.
Similarly, the effect of neem extract in
reducing thrips incidence in treated plants
has been reported (Tanzubil, 1991). It was
also reported that garlic bulb extract at
20% with six applications was superior to
50% rate with two applications, and was
not significantly different from the
synthetic insecticide treatment in the
control of Maruca vitrata. (Oparaeke et
al., 2005).

The present investigation also shows that
cowpea grain yield was significantly
influenced by insecticide type and
application frequency. Mahogany oil
recorded (1434.30 kg/ha) significantly
lower yield compared to neem oil
(1643.10 kg/ha) in 2009, indicating the
superiority of neem oil over mahogany oil.
However, a reverse situation was
observed with a non significant
Influence of the two essential oils
on g r u r n yield. This
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indicates that mahogany oil can be
comparable to neem oil in the control of
Maruca vitrata and therefore, the present
study indicated the insecticidal potential
of mahogany along with neem in the
management of Maruca vitrata and pod
sucking bugs as they all performed
significantly better than the contro Ibu t not
as effective as the synthetic Cymbush ED
in increasing grain yield of cowpea.
In respect of the application frequencies,
the four applications have proved to be
better than all others. Next to this was the

three application frequency, while the two
applications remained least effective. This
corresponds to the earlier work reported
by Oparaeke (2006b) that, there was a
significant (p = 0.05) increase in yields
assessed, where the three plant extracts
(neem seed, breadfruit, and fermented
cassava) gave higher grain yields and
better quality grains compared to the other
plant extracts, but were all inferior to that
recorded m the synthetic insecticide
treatments.
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Table I.Effect of different insecticide treatments on Maruca vitrata population
on cowpea plots during the 2009 and 2010 cropping seasons.

Treatments IDAA

____ 2009 _

3DAA

_ 2010 _

7DAA IDAA 3DAA 7DAA

Insecticide Jype

Mahogany oil 1.61(1.40)b 2.22 (1.49)b 3.06 (1.56)b 1.25 (l.43)c 1.50 (1.54)b 1.15 (1.41)c

Neemoil 1.22 (1.33)b 1.69 (1.39)" 1.69 (1.39)" 1.33 (1.47)b 1.15 (1.41)" 1.39 (1.49) b

CymbushED 0.08 (1.05)" 0.36 (1.19)d 0.50 (1.11)d 0.21(L08)d 0.27 (1.10)d 0.25 (1.09)d

Control 11.50 (2.92)' 8.75 (2.52)" 11.67 (2.59)" 5.00 (2.39)" 5.06 (2.43)" 4.75 (2.36)"

SE± (0.63) (0.07) (0.07) (0.06) (0.05) (0.05)

Means in parentheses followed by same letters within same column are not significantly different at
P<O.05 according to SNK test

. Figures in parentheses are means of square root transformation.
DAA =Days after treatment application.
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Table 2.Effect of interaction between insecticide type and application frequency on the
population ofMaruca vitrata at IDAA on cowpea during the 2010 cropping season.

Treatments

Frequency of application---------------------------------
2AFR 3AFR 4AFR

Mahogany oil 2.25( 1.72)b 1.13(1.40)d 0.38(1.56r

Neem oil 2.00( 1.69) b 1.13(1.39) d 0.88(1.34)d

Cymbush ED 0.25(1.10)" 0.13(1.05r 0.25(1.09) e

Control 5.00(2.39)" 0.13(1.05) c
5.00(2.39f

LS *

SE± (0.10)

Means in parentheses followed by the same letters within and across column are not significantly different at
P<0.05 according to SNK test.
Figures in parentheses are means of square root transformation.
LS = Level of SignificantAFR = Application Frequency
*= Level of Significant at 5 % lcvdDAA = Days After Application
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Table 3.Effect of different insecticide treatments on Pod sucking bugs population on
cowpea plots during the 2009 and 2010 cropping seasons.

2009 2010
Treatments IDAA 3DAA 7DAA IDAA3 DAA 7DAA

Insecticide Type

Mahogany oil 1 1.00 (1.35)b 0.94 (1.34) b 1.14(1.41)" 0.61(1.22f 1.33 (1.46) b 1.11(1.39f

Neem oil 1.06 (1.39) b 1.00 (1.36)" 1.25 (1.42)" 0.89 (1.32)b 1.31 (1.44)b 1.39 (1.47) b

Cymbush ED 0.22 (1.09)" 0.17(1.07)" 0.42 (1.16)' 0.22 (1.09)d 0.22 (1.09)" 0.28 (1.l1)d

Control 8.33 (2.96) a 9.17 (3.09)" 7.50 (2.85)" 4.75 (2.36) a 6.25 (2.66) a 5.42 (2.56)"

SE± (0.08) (0.09) (0.08) (0.06) (0.06) (0.06)

Means in parentheses followed by same letter(s) within same column are not significantly different at
P:::0.05 according to SNK test
Figures in parentheses are means of square root transformation.
DAA =Days after treatment application.
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Table 4. Effect of different insecticide treatments and application frequencies on number of
cowpea pods damaged by Maruca vitrata in the 2009 and 2010 cropping seasons.

2009 2010
Treatments IDAA 3DAA 7DAA IDAA 3DAA 7DAA

Insecticide Type

Mahogany oil 4.00(2.02) b 3.25(1.90)b 4.64(2.18) b 1.81(1.62)b 0.94(1.34) b 1.45(1.36) b

Neem oil 3.75(1.99)" 2.64(1.78)" 3.33(1.91)" 1.33(1.46)" 0.86(1.32) b 1.51(1.40) b

CymbushED 0.69(1.22/ 0.33(1.13) d 0.44(1.15) d 0.14( 1.06) d 0.03(1.01)" 1.04(1.10)"

Control 16.67(4.13)" 14.83(3.95)" 18.83(4.38)" 9.00(3.11)" 9.17(3.06)" 3.04(2.27) a

SE± (0.12) .o.os: (0.12) (0.07) (0.09) (0.06)

Means in parentheses followed by same letter(s) within same column are not significantly different at
Ps 0.05 according to SNK test.
Figures in parentheses are means of square root transformation.
DAA = Days after treatment application.
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Table 5. Effect of interaction between insecticide type and application frequency on
number of pods damaged at 3DAA and 7DAA by Maruca vitrata on cowpea during the
2009 cropping season.

Application Frequency

2AFR 3AFR 4AFR

3DAA

5.92(2.47)b 2.00(1.68)" 1.83(1.56)'

5.67(2.49)b 1.00(1.37)" 1.25(1.46)'

1.00(1.37)' 0.90(1.00)d 0.86( 1.00)d

14.83(3.95)" 14.83(3.95)" 14.83(3.95)"

*
(0.15)

Treatments

Mahogany oil

Neem oil

CymbushED

Control

LS

SEt

7DAA

Mahogany oil 8.58(2.94)b 3.33(l.92)d 2.00(1.69)"

Neem oil 6.67(2.60)' 1.58(1.56)" 1.75(1.56)"

CymbushED 0.83(1.28)f 1.27(1.00)g 0.50(l.17)g

Control 18.83( 4.38)" 18.83(4.38)" 18.83(4.38)"

LS *
SEt (0.22)

Means in parentheses followed by the same letter( s) within and across column are not
Significantly different at P < 0.05 according to SNK test.
Figures in parentheses are means of square root transformation.
LS = Lev-el of SignificantAFR =Application Frequency
*= Level of Significant at 5% levelDAA =Days After Application
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Table 6. Effect of insecticides application on cowpea pod damage by pod sucking bugs
(PSBs) during the 2009 and 2010 cropping seasons.

2009 2010

Treatments 1DAA 3DAA 7DAA 1DAA 3DAA 7DAA

Insecticide Type

Mahogany oil 28.94 (5.35)b 32.89 (5.60)b 26.08 (5.l1)b 20.50 (4.58) b 20.44 (4.59) b 23.86 (4.94)b

Neem oil 26.53 (5.l3)b 33.03 (5.59)b 25.33 (5.04)b 20.06 (4.51)b 18.67 (4.60)b 24.39 (5.01) b

Cymbush ED 15.75 (4.04), 22.58 (4.71)' 17.06 (4.19)' 14.78 (3.86f 09.06 (3.04f 13.64 (3.70)"

Control 49.58 (7.02)" 55.58 (7.28)" 47.67 (6.91)' 35.08 (5.97)" 34.17 (5.92)" 38.58 (6.27)"

SE± (0.17) (0.27) (0.15) (0.13) (0.10) (0.11)

Means in parentheses followed by same letter(s) within same column are not significantly different at
P:s 0.05 according to SNK test
Figures in parentheses are means of square root transformation.
DAA = Days after treatment application.
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Table 7. Effect of interaction between insecticide type and application frequency on number
of pods damaged-by Pod sucking bugs on cowpea during the 2010 cropping season.

Frequency of application

Treatments 2AFR 3AFR

3DAA

Mahogany oil 22.58( 4.83)b 19.50(4.50)"

Neem oil 24.33( 4.98)b 15.58( 4.04)"

Cymbush ED 12.92(3.67)d 10.08(3.28)"

Control 34.17(5.92)' 34.17(5.92)"

LS *

SE± (0.16)

4AFR

19.25(4.46)"

16.08(4.09)"

04.17(2.15)f

34.17(5.92)"

7DAA

Mahogany oil 28.17(5.36)b 24.00( 4.96)" 19.42( 4.49)d

Neem oil 27 .50( 5.32)b 24.25(5.00)" 21.42(4.70)d

CymbushED 18.50( 4.38)d 14.67(3.89)" 07.75(2.83/

Control 38.58(6.27)" 38.58(6.27)" 38.58(6.27)a

LS *

SE± (0.18)

Means in parentheses followed by the same letter(s) within and across column are not significantly different
at p ~O.05 according to SNK test.
Figures in parentheses are means of square root transformation.
LS = Level of SignificantAFR =Application Frequency
*= Level of Significant at 5% levelDAA = Days After Application
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Table 8. Effect of insecticide treatments and application frequency on cowpea
grain yield during the 2009 and 2010 cropping seasons.

Grain Yield (kg ha-I)

Treatments 2009 2010

Insecticide TYpe

Cymbush ED

1434.3 (3.141)" 748.4 (2.866)b

1643.1(3.188)b 710.9 (2.842)b

2388.6 (3.371)' 1017.8 (3.004)"

497.4 (2.685/ 123.4 (2.078)d

(0.03) • (0.03)

Mahogany oil

Neem oil

Control

SE±

Application Frequency

Two 1205.7 (3.021)" 570.3 (2.656)"

Three 1497.3 (3.106)b 666.1 (2. 705)b

Four 1770.3 (3.262)" 713.9 (2.732)"

SE± (0.03) (0.02)

Means in parentheses followed by the same letter(s) within same column are not significantly different
at p < 0.05 according to SNK test. . .
Figures in parentheses are means of square root transformation.

CONCLUSION: in grain yields and hence, could serve as

Results of the findings revealed that an alternative to neem oil. However, the'
apart from neem oil, the application of two oils were not as effective as Cymbush
mahogany oil three to four times could super ED in the management ofM vitrata
greatly reduce the number and pod and Pod sucking bugs of cowpea in the

damage on cowpea plant byM. vitrata and study area.

Pod sucking bugs for subsequent increase
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RECOMME:\ 0 AT10:\ S:
It is therefore suggested that, since the performance of mahogany oil was

comparable to neem oil, resource poor farmers could also be encouraged to use
mahogany oil in the control ofM. vitrata and Pod sucking bugs for a significant increase
in cowpea grain yield relative to control. However, further studies could be conducted to
find out more on the compounds responsible for the insecticidal activity of mahogany oil
and the right dosage of its application; this could play a role in the integrated
management of the target pests in Bauchi. Also assessment of the essential oils for
control ofMegalurothrips sjostedti and Aphis craccivora could be an area of research in

REFERENCES:

vfun, J. V. K.; Jackai, L. E. N. And
Hodgson, C. J. (1991).

Calendar and monitored insecticide
application for the control of
cowpea pests. Crop Protection, 10:
363-369.

Anon, E. (1973).
International Institute of Tropical
Agriculture: 1972 Annual Report
In: Singh, S. R. and Rachie, K. O.
(editors). Cowpea Research,
Production and Utilization. John
Wiley and Sons. New York, 46pp.

Blade, S. F. (1993).
Summaries of Review papers. Crop
improvement Division. IITA,
Thadan,Nigeria. 40 pp.

Booker, R. H. (1965).
Pests of cowpea and their control in
northern Nigeria. Bulletin of
Entomological Research. 55: 663-
672.

Carsky, R. J.; Vanlauwe, B. and Lyasse,
O. (2002).

Cowpea Rotation as a Resource
Management Technology for
Cereal based System in the
Savannas. Pages 252-266. In:
Challenges and opportunities for
enhancing sustainable cowpea
production, edited by C.A Fatokun;
S.A Tarwa1i; B.B. Singh; P.M.
Kormawa and M. Tamo. Ibadan,
Nigeria.

Champ, B. R. and Dyte, C. E. (1976).
Repot of the FAO Survey of
Pesticide Susceptibility of Stored
Grain Pests. FAO Plant Production
Project. Paper NO.5, FAO/UN ,
Rome.

Davis, D.W, Oelke E.A., Oplinger E.S.,
Doll J.D., Hanson C.V., and Putnam
D.H. (1991).

Alternative Field Crops Manual.
University of Winconsin-
Extension, Cooperative Extension,
University of Minnesota: Centre
for Alternative Plant and Animal
Products and the Minnesota
Extension Service.

130



NIGERIA~ JOLR:\AL OF E:\TO\IOLOGY 29 & 30: 1-5 (2012 & 2013)

Ivbijaro, M. F. and Bolaji, O. O. (1990).
Effects of Cypermethrin +
Dimethoate and extracts of Piper
guineense and Azadiracta indica on
the pests and yield of, cowpea, Vigna
unguiculata. Journal of Agricultural
Science, Cambrigde.115: 227- 231.

Jackai, L. E. N. and Daoust, R. A.
(1986).

Insect pests of cowpeas:
Perspectives and over view. Annual
Review of En tom0logy. 31: 95 -119.

Karungi, J.; Nampala, M. P.; Adipala,
E.; Kyamanywa, S. and Ogenga Latigo,
M. W. (1999).

Population dynamics of selected
cowpea insect pests as influenced
by different management practices
in eastern Uganda. African Crop
Science Journal. 7: 487-495.

Kwasi, I. D. A.(1992).
Studies on Genetics of Striga
gesneroides (Wild), vatke and
Alectra (Alectra vogolli (Benth)
Resistance in Cowpea (Vigna \
unguiculata L. Walp). Unpublished
M.Sc thesis, A.B. U. Zaria,
Nigeria.74pp.

Lale, N. E. S. (1992).
A laboratory study of the
comparative toxicity of products
from four species on cowpea
bruchid and maize weevils in air
tight storage facilities. Samaru
Journal of Agricultural Research.
11: 79- 84.

Mishra, R.C. (1984).
Effect of mixing the menthe
powders with the giving oil-in
water Emulsion Dip to the chickpea
on pulse beetle, Callosobruchus
chinensis Linn. Bulletin of Grain
Technology. 22: 19-19.

Olaifa, J. I.; Erthun, W.O. and
Akingbohungbe, A.E. (1987).

Insecticidal activity of some
Nigerian plants. Insect Science and
its Application. 8: 221-224.

Olaifa, J.I. andAdenuga, A.O. (1988).
Neem products for protecting field
cassava from grass hopper damage.
Insect Science and its Application.
9: 267-276.

Oparaeke, A.M.; Dike, M.C, and
Amatobi. C.I. (2005).

Effect of application of different
concentrations and appropriate
schedules of aqueous garlic (Allium
sativum L.) bulb extract against
Clavigravilla tomentosicollis on
cowpea, Vigna unguiculata (L.)
Walp. Achives of Phytopathology
and Plant Protection 38: 1-6.

Oparaeke, A.M. (2006a).
Bio-potential of different rates and
application schedules of Xylopia
aethiopica (Dunal) A. Rich extracts
for control ofMaruca pod borer and
spink bug on cowpea plants.
Journal of Plant Sciences. 1(2):
126-131.

131



WUDTL et al., Field Evaluation of Two Essential Oils

Oparaeke, A.M. (2006b).
Pesticidal activity of three rates and
spraying frequencies of extracts of
Xylopia aethiopica (Dunal) A. Rich
for reducing thrips infestation on
cowpea flowers. Journal of Plant
Sciences. 1(2): 119-125.

Oparaeke, A.M. (2006c).
Field screening of nine plant
extracts for the control of post
flowering insect pests of cowpea,
Vigna unguiculata (L.) Walp.
Archives of Phytopathology and
Plant Protection, June 2006; 39(3):
225-230.

Oparaeke, A.M.; Dike, M.C.; And
Amatobi, C.I. (2006a).

The potential for controlling
M'eg a l u r o t h r ip s sjostedti
(Thysanoptera: Thripidae) on
cowpea, Vigna unguiculata (L.)
Walp flowers using extracts of
cashew (Anacardium occidentale
L.) products. Archives of
Phypathology and Plant
Protection. 39(0): 1-5.

Oparaeke, A.M.; Dike, M.C.;And
Amatobi, C.I. (2006b).

Toxicity of crude extracts of
Nigerian spices to post flowering
insect pests of cowpea (Vigna
unguiculata (L.) Walp). The legume
flower bud thrips, Megalurothrips
sjostedti Trybom. Archives of
Phytopathology and Plant
Protection. June, 2006; 39(3): 231-
237.

Oparaeke, A.M.; Dike, M.C.;And
Amatobi, C.I. (2006c)

Field evaluation of extracts of five
Nigerian spices for control of
post-flowering insect pests of
cowpea, Vigna unguiculata (L.)
Walp. Plant Protection Science,
41(1): :4-20.

Rachie, K. O. (1985).
Introduction. Pages xxi xxviii. In:
Cowpea Research, production and
utilization, their life cycle,
economic importance and potential
for control, edited by S.R. Singh
and K.O. Rachie. John Wiley,
London, UK.

Singh, S.R. and Allen, D.J. (1980).
Pest and disease resistant and
protection of Vigna unguiculata
(L.) Walp. International Institute
for Tropical Agriculture, Manual
Series, Ibadan, Nigeria. 113pp.

Singh, S. R .and Jackai, L.E~N.(1985).
Insect pests of cowpeas in Africa:
Pages 217 231. In: Cowpea
Research, production and
utilization, their life cycle,
economic importance and potential
for control, edited by S.R. Singh
and K.O. Rachie. John Wiley,
London, UK.

Singh, S.R.; Van Emden, H.F. and
Taylor, T. A. (1978).

The Potentials for the Development
of Integrated Pest Management
Systems in Cowpea. Pages 328-
336. In: Pests of Grain Legumes:
Ecology and Control, edited by

132



NIGERIAN JOURNAL OF ENTOMOLOGY 29 & 30: 1-5 (2012 & 2013)

S.R. Singh, H.P. Van Emden and T.
A. Taylor. Academic Press,
London, U.K.

Singh, S. R.; Jackai, L. E. N.; Dos
santos, J.H.R. and Adalia, C. B. (1990).

Insect Pests of Cowpea: Pages 43
89. In: Insect Pests of Tropical Food
Legumes, edited by S. R. Singh.
John Wiley and Sons Ltd.
Chichester, U.K.

Stoll, G (1988).
Natural crop protection based on
local farm resource in the tropics
and sub-tropics. 3 rd edition,
Weikerssheim, Germany, Margraf
publishers, Scientific books. 188pp.

Stoll, H.C. (1992).
Neem: A tree for solving global
problems. National Academy.
Washington D.C. 122pp.

Tanzubil, P.B. (1991).
Control of some insect pests of
cowpea (Vigna unguiculata) with
neem (Azadiracta indica A. Juss.)
in northern Ghana. Tropical Pest
Management. 37(3): 216-217.

Yusuf, S.R. (1997).
Laboratory Evaluation of Five
Plant Products for the Control of
Sitophilus zeamais (Motsch.)
(Coleoptera: Curculionidae) in
Stored Maize. Unpublished M.Sc.
Thesis, Abubakar Tafawa Ba-lewa
University, Bauchi, Nigeria.57pp

Yusuf, S.R. (2005).
Infestation and damage by Maruca
vitrata (Fabricius) (Lepidoptera:
Pyralidae) on some cowpea lines
under different cropping systems in
Kano, Nigeria. Unpublished Ph.D.,
Thesis, Abubakar Tafawa-Balewa
University Bauchi, Nigeria. 155pp.

133


