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ABSTRACT:
Neem (Azadirachta indica A. Juss.) and mahogany (Khaya senegalensis Desr.) extracts
were tested on two insect pests namely the grasshopper, Aiolopus simulatrix Walker
(Orthoptera: Acrididae), and the flower thrips, Megalurothrips sjostedti Trybom
(Thysanoptera: Thripidae). Number of leaves and flowers of cowpea (Vigna
unguiculata) (L.) Walp damaged by thrips and grasshoppers were quantified during the
rainy seasons of2010 and 2011 at the Dry Land Trv+iing and Research Farm of Usmanu
Danfodiyo University Sokoto. Plots were laid cd in a randomized complete block
design, replicated three times. Treatments consisted of 5 % and 10 % extracts of neem
seeds, 10% and 20 % extracts of each ofneem and mahogany leaves., synthetic pesticide
(Karate 1 l/ha) and untreated control. Results showed that plant extracts conferred
significantly (P<0.05) better control of pests than the untreated control. Significant
reduction (P<0.05) of thrips and grasshopper populations on flowers and leaves of
cowpea plants respectively, were obtained after spraying with neem and mahogany
extracts. Neem seed extracts competed favourably with the synthetic insecticide
(Karate), while the untreated control suffered more insect pest attack.
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INTRODUCTION:
Cowpea originated from Africa,

was spread through Egypt and
domesticated in parts of Southern, Eastern
and Western Africa where a large number
of primitive cultivars and semi wild forms
are found. It spread at about the same time
as sorghum in 230 B.C to Asia, where
cultivated cowpea forms were developed
and diversified (Vanderborght and
Baudoin, 2001). Cowpea yield has
continued to decline especially on
unsprayed cowpea to protect against pests.
An average cowpea grain yield produced
by farmers in Nigeria ranges from 240-
400 kg/ha due mainly to insect pests (Dike,
1998). Major insect pests of cowpea
include Aphid (Aphis craccivora Koch),
which attacks foliage at seedling and green
pod stages, and legume pod borer (Maruca
vitrata Fabricius) whose larvae feed on
young and tender stems, peduncles, flower
buds, flowers and young pods causing up
to 60% yield loss (Ibrahim and Odebiyi,
2000). Practically every part of the
cowpea plant has an adopted pest species.
The pest status of the different insects may
vary from one country or region to
another, even though losses reported
suggest that anyone major pest of cowpea
can cause substantial economic loss if left
uncontrolled (Jackai and Daoust, 1986;
Dike, 1998).

Pest control with synthetic chemicals is
usually adopted although, often, with a
resultant serious environmental hazard
and detrimental effects on man and
livestock. In a toxic exposure surveillance
conducted by American Association of
Poison Control Center, about 22,433
human poisoning cases resulting from
incorrect use of pesticides were reported.

•.

In most cases, death resulted. In Kenya
alone, the Ministry of Health reported 700
pesticide related deaths annually (Dialoke
et al., 2007). These facts have, therefore,
compelled the search for safer alternatives
to the synthetic pesticides.

In the tropics, several plant species have
been screened recently for insecticidal
principles. Some of the promising ones
include Azadirachta indica A. Juss, Piper
guineesse Schum. and Thonn. and
Dennettia tripetala G.Baker (Lale, 2006).
Bdliya and Dahiru (2006) reported that the
use of plant products are much safer and
have greater potentials in' ins ect pest
management than in the control of micro-
organisms. The pesticidal activity of
garlic as a repellent and anti -feedant was
reported by Akpa and Amodu (2006).
Botanicals such as neem products used as
insecticides have many advantages over
synthetic insecticides; they do not affect
beneficial insects and are environment-
friendly (Ganguli, 2002). The unique
feature of neem products is that they do
not out-rightly kill pests, but alter the life-
processing behaviour in such a manner
that the insects can no longer feed, breed
or undergo metamorphosis. Insects such
as butterflies, bees, and lady birds that
feed on nectar or other plant products
hardly accumulate significant
concentration of neem products and are
not usually affected (NRC, 1992).
Abdelgaleil and El-Aswad (2005) stated
that, the most important effect of
mahogany leaf extract was the inhibitory
activity of compounds in it that alter larval
growth, adult emergence, egg production
and hatching of insects.
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Neem and mahogany plants are easily
obtained and not expensive in Nigeria;
subsistence farmers will be able to extract
these plants because the method involved
is simple and not expensive (compared to
the conventional insecticides that are
difficult to produce and the cost so
exorbitant). This justifies the need for the
exploitation of this relatively cheap and
safe method of insect control offield insect
pests of cowpea.

MATERIALS AND METHODS:
Experiments were conducted at the

Teaching and Research Farm of the
Usmanu Danfodiyo University Sokoto in
the rainy seasons of 2010 and 2011.
Sokoto lies between Latitude 10° 15'-
13°15' N and Longitude 3°30'- t15'E.
Sokoto falls under the Sudan Savanna
agro-ecological vegetation zone of
Nigeria. The climate is characterized by a
long-dry season with cool-dry air and
relative humidity of 21-47% during
harmattan (November to February),and
51-79% in the hot season (March to May).
This is followed by a short rainy season
with an erratic rainfall that ranges from
500-750 mm and lasts for about 4 months.
Temperatures vary widely throughout the
year (Mamman et al., 2000); (Table 5)..
Mature neem seeds collected from
Usmanu Danfodiyo University, Sokoto
were de-pulped, washed, air dried under
shade, weighed and crushed. Fresh neem
and mahogany leaves were also collected,
washed, weighed and crushed separately
using mortar and pestle. The crushed plant
materials were weighed into 100 g, 200 g
and 400 g portions in separate plastic

buckets containing 2 I of water each,
stirred vigorously for 10 minutes and
allowed to stand for 12 hours. These were
stirred again and the content filtered using
a muslin cloth to obtain 5% and 10%
extracts and 20% extracts respectively
(5% and 10% for neem seed, 10% and
20% for neem and mahogany leaves).
Karate synthetic insecticide 5 E.C (l1/ha)
was used as a check in addition to an
untreated control. For each plant extract
prepared, 100 g of gum arabic granules
dissolved in 250 ml of boiling water was
added to each so as to enhance adhesion of
the extract on plant leaves after spraying
(Oparaeke et al., 2005; Lale, 2006).
Treatments were laid out in a randomized
complete block design with three
replications; each replicate consisted of
.eight plots separated by 0.5 m alley and
1.0 m between plots. Cowpea seeds were
dressed with Apron-Star 42 WS (Content:
200 kg thiamethoxan 200 gm metalaxyl-m
and 20 kg Difeconazole) at the rate of one
sachet (lOg) per 4 kg of cowpea seeds.
Three seeds were sowed per hill to a depth
of;' .\em on flat. Gross plot size was 18m"
and it contained six rows, each 4m long
and spaced 0.75 m apart. The two middle
rows constituted net plot rows, 2 and 5
were used for sampling while rows 1and 6
were borders. Plots were weeded three
times manually. At 2nd

, 6th and io" weeks
after sowing (WAS) N.P.K. (15:15:15)
fertilizer was applied at the rate of20 kg N,
40 kg P and 20 kg K per hectare. The
respective treatments were applied to each
plot using a Cp-3 Knapsack Sprayer once
a week for 4 weeks, commencing from 4
WAS. Applications were made in the early
morning hours (07:00-08:00 hrs) to
reduce the rate of solar decomposition of
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extracts. One cowpea row sprayed at a
pass in each plot and all parts of the plants
wetted with the extracts following the
procedure adapted by Owolade et al.,
(2004) and Oparaeke et al., (2005).

Data Collection
Visual counts of the grasshopper Aiolcpus
simulatrix Walker (Orthoptera: Acrididae)
were made per plot (18 m-) at 7:00-8:00
hrs, from 4_8th WAS. Thrips
(Megalurothrips sjostedti) Trybom
(Thysanoptera: Thripidae) population
count in the flower was made by sampling
five flowers from two plants in the 3r

i:l and
7thstands from the 2nd and 5th rows in each
plot. These were brought to the Laboratory
and placed in a vial containing 30%
ethanol to allow dislodgment of insects
grom the flower and dissected the next day
to observe and count the number of black
adult thrips and their cream colour nymphs
(Ibrahim and Odebiyi, 2000). Number of
leaves damaged by insect pests was
counted by removing five fresh leaves
from six plants randomly selected in the 2nd

and 5th rows (3.3xl.5 = 4.8 m') in each plot
(Dialoke et al., 2007), from 4 to 6 WAS.
Number of insect infested leaves (such as
insects feeding holes and cuts) were
assessed by tracing the· leaves using
tracing paper/graph sheet to trace the
feeding holes and graded according to
size: Standard size hole = 0.1 em', medium
size hole = 0.5 em', large size hole =1.0
em' and extra-large size hole = 1.5 em';
these sizes were summed according to
grades and the means calculated and
analyzed (Ahmed and Musa, 2010).
Samplings were performed in the morning
between 7:00-8:00 am when the thrips are
not yet active (Oparaeke, 2007). This
commenced at 9WAS when about 50 % of
the plant population had produced flowers

and the number of flower damage per
plot was performed by counting all the
flowers observed to have distortions,
cuts, holes and pupation by insect pests
on each plot weekly for two weeks
commencing from 11WAS when about
50 o of the plants produced flowers.
These were analyzed using the Analysis
of Variance, SAS (2003). Means found to
be significant were separated using SNK
Test at 5% probability level.

RESULTS AND DISCUSSION:
In the 2010 season, Karate

significantly (P<0.05) reduced
grasshopper populations and was superior
to all plant extracts and the untreated
control. Amongst the plant extracts, 10%
neem seed extract conferred better
protection while leaf extracts of neem 'and
mahogany produced similar levels of
protection against leaf feeding by
grasshoppers, significantly (P<0.05)
better than the untreated control (18.67)
(Table: 1). Similarly in 2011, synthetic
Karate (3.33) gave significantly (P<0.05)
better protection against cowpea leaves
feeding grasshopper than did neem and
mahogany extracts. Neem seed extracts
NS-5 (4.670) and NS-IO (5.00) recorded
significantly (P< 0.05) better reduction in
grasshopper populations than neem and
mahogany leaf extracts. Plant extracts
however, performed significantly (P<
0.05) better than the untreated control
(14.0) in 2011 (Table: 1). Combined
analysis revealed that neem seed extracts
(4.50) and Karate (4.00) conferred the
same levels of protection against leaf
feeding by grasshoppers, and significantly
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(P< 0.05) more than the other plant
extracts. Neem seed extracts at 5%
produced better control than the leaf
extracts, while the leaf extracts were
significantly (P< 0.05) superior to the
untreated control plot (16.34) that
recorded higher grasshopper populations
(Table 1). This may likely be attributed to
azadirachtin and limonoids present in the
extracts that deter grasshoppers that are
biting and chewing insects on cowpea
leaves, which corresponds with the
findings ofNRC (1992) and Abdel-Galeil
and El-Aswad (2005), which showed that
active ingredients in neem and mahogany
have antifeedant effects that inhibit
feeding by insect pests of crops such as
locust, grasshoppers and the cotton leaf
worm S. littoralis. These findings agree
with that of Abdulsalam (1999) which
reported that extracts of bitter leaf
(Vernonia amygdelina) L., okra,
(Abelmoschus esculentus) L. Moench. and
neem (Azadirachta indica). Juss. were
found to be very effective against insect
pests such as Podagrica spp. on okra plant.
Schmutterer (1990) also reported that
neem seed contains compounds capable of
suppressing growth in a wide range of
insects.

Karate conferred more protection on
cowpea against flower thrips infestation
than neem seed and plant extracts in each
of 2010, 2011 and also in both years. In
2010, extracts of both neem and
mahogany gave similar protection to
flowers against thrips, significantly better
than the untreated control (14.33) that
produced higher thrips populations. In

2011, it was also superior to plant extracts,
while NS-5 (9.67) and NS-I0 (9.33)
produced more protection against flower
thrips than the leaf extracts significantly
different (P< 0.05) to the untreated control
(24.67) that suffered higher flower thrips
infestation. Results in the combined
showed that application of synthetic
Karate (2.50) was significantly better than
plant extracts, followed by the neem
extracts:' NS-I0 (4.75), and NS-5 (5.00),
that was significantly different from leaf
extracts while leaf extracts were found to
be significantly better than the untreated
control (30.00) (Table: 2). According to
Oparaeke et al. (2005), suppression of
thrips in cowpea flowers could be due to
suffocation and antifeedant activity of
plant extracts such as neem since the thrips
lived inside the flowers. It was .Iikely that
flowers might have absorbed liquids from
the extracts via osmotic pressure
differences, causing the insects to stop
feeding and resulting in death. Similarly,
Oparaeke (2007) reported that neem
extract mixtures effectively control post
flowering insect pests of cowpea in the
field. This also confmned NRC (1992)
which reported that botanical pesticides
such as neem were very effective in
controlling thrips, especially the nymphs.

Formulations from neem seeds have
shown some success in certain trials as the
extract coated and suffocated flower
thrips and also retarded their growth NRC
(1992). Results obtained in this study
could likely be as a result of the
insecticidal properties of neem and
mahogany extracts which conferred
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protection to crops by retarding feeding
and pupation of insect pests (NRC, 1992;
Emosairue, 2007), Uvah and lshaya
(1990) reported that plant extracts such as
neem are rich in oils that are pesticidal,
ovicidal and larvicidal against many insect
pests. Similarly, Owolade et at. (2004)
stated that aqueous plant extracts of Deem
revealed wide occurrence of fungicidal
and insecticidal properties against a wide
range of pests that conferred protection to
crops.

There was significant (P<O.05) reduction
of the number of flowers damaged
between the treated and untreated control
plots in both years of experiment. Karate
(8.50) gave the least number of flower
damage, followed by NS-5 (12.67) and
NS-IO (10.00). Similar results were
reported by Oparaekc et al. (2005) using
10 and 200/0 crude extracts of Piper
guineense, which showed a systemic
effect on thrips and Maruca larvae in
cowpea flowers.

In 2010, plots treated with neem and
mahogany extracts produced similar
levels of protection against leaf damage
(Table 4). Number of damaged leaves after
the application of neem seed extracts: NS-
5(12.00) and NS-IO (11.00) were not
significantly (P< 0.05) different from the
synthetic Karate (10.33) in 2011 season.
The leaf extracts significantly protected
leaf damage better than the control (48.33)

(Table 4). The overall results showed that
protection conferred by neem seed
extracts NS-5 (12.17) and NS-IO (11.17)
were not significantly (P< 0.05) different
from that conferred to cc-vpea leaves with
Karate (11.50). Leaf extracts in the
combined gave significantly better
protection than the control (50.6 7) which
suffered the highest leaf damage. These
results could likely be attributed to the
presence of azadirachtin in neem and
angolensates in mahogany, which are
antifeedants that inhibit feeding on leaves
by phytophagous iT'.S~'~;1S, resulting in
starvation and death cf the insect pests
after ingestion (Barnby and Ciocke, 19901;
Linton et al., 1997~Lale, 2006; Makut et
al., 2007)0 This result is also consistent
with the findings of Obeng-ofori and
Sackey (2003) that aqueous neem seed
extract significantly reduced pest damage
to okra leaves. The presence of 6-
h y d r o x y a ng l e n s a t e and 3,7-
Dideacetylkhivorin in mahogany deterred
feeding and inhibited growth of cotton
leaf worm, Spodoptera littoralis Boisd.
(Abdelgaleil and El-Aswad, 2009).
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Table 1: Effect of spray on incidence of A. simulatrix (no/18m2 plot) in the 2010
and 2011 cropping seasons.

2010 2011 Combined
Treatment cone.
(%) BS AS BS AS BS AS

NS5 35.67 11.33b 25.67 4.6t 30.67 7.25"
NS 10 34.67 4.33e 26.33 5.00· 28.00 4.50d
NL 10 34.33 11.33b 25.33 9.67c 29.33 12.50b

NL20 34.33 9.67b 25.67 8.33d 30.67 11.50b

ML 10 33.67 9.6t 26.33 25.00b 32.00 12.67b

ML20 34.00 1O.67b 26.67 11.00b 29.84 11.67b

KAR 34.33 2.6t 26.61 3.338 32.17 4.00d
CON 34.67 18.67" 25.67 14.00' 30.84 16.34"
SE± 1.76

0.66
1.85

0.89
1.8

0.62
SIG NS * NS * NS *
Means in the same column followed by the same letter(s) are not significantly different at
(P>0.05) using NDMR test at 5% level of significance. NS= neem seed; NL= neem leaf;
ML= mahogany leaf; KAR=Karate; CON=Control; BS= Before spray; AS=After spray; .
SIG= Significance.

Table 2: Comparison of thrips (M. sjostedtit infestations (no/5 flowers) in 2010, 2011
cropping seasons.

Treatment (%) 2010 2011 Combined

NS5 5.00b 6.00" 5.00·
NS 10 4.33b 4.00d 4.75f

NL 10 8.67b 8.33b 7.17"
NL20 8.00b 8.67b 6.17d

ML 10 1O.00b 5.67" 9.33b

ML20 9.33b 5.33" 7.50'
KAR 2.67" 2.33· 2.50a

CON 14.33" 12.67" 13.50·
SE± 0.81 0.70 0.99
SIG * • •

Means in the same column followed by the same letter(s) are not significantly different at
(P>0.05) using NDMR test at 5% level of significance. NS= neem seed; NL= neem leaf;
ML= mahogany leaf; KAR=Karate; CON=Control; BS= Before spray; AS=After spray;
SIG= Significance.
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Table 3: Mean number of flower damaged/plot by insect pests using two rows (4.8 m') in
2010,2011 cropping seasons and combined.

Treatment (%) ZQ10 20n Combined

NSS
NSIO
NLIO
NL20
ML 10
ML20
KAR
CON
SE±
SIG

12.67C

10.00d
17.6t
16.67b

17.33b

16.67b

8.50"
35. 332

LIO

9.6t
9.331'

11.17e

9.6Sf

17.00c
17.000

20.33°
15.S0d

8.59£
30.COa

17.33:-
1433d
13.3Y
8.6T
24.67"
0.67 -=! ,...,)

~ • .! .J

.fil:sz1DSiIT ;~~]esame column followed by the same letterts) ale not signitlcantly different at (£'>0.05)
using ND1V!R test at 5% level of significance. riS= neern seed; NL= neem leaf; l\1L= mahogany leaf;
KAR=Karate; CON=Control; BS= Before spray; AS=After spray; SIG= Significance.

. .

Table 4: Mean number of Leaf damaged by insects from two middle rows (4.8m2
) in 2010, 2011

cropping seasons and the combined.

2010 2011 Combined
Treatment
cone. (%) BS AS BS AS BS AS

NS5 40.33 12.33b 40.33 12.00d 40.33 12.17c

NS 10 44.33 14.33b 44.00 11.00d 44.17 11.17°

NLIO 44.00 14.33b 44.00 25.00b 44.00 19.6t
NL20 46.66 15.00b 50.00 17.00c 48.33 16.00c

ML 10 37.67 16.00b 37.67 19.33c 37.67 17.67c

ML20 45.33 16.33b
42.33 17.6T 43.83 17.00c

KAR 42.67 42.67 10.33d 42.67 11.50'8.6T
CON 42.00

36.00 48.33' 39.00 50.67"53.00"
3.83

1.42 2.48 3.00 1.66SE± 1.92 NS NS* *SIG. NS *
Means in the same column followed by the same letter(s) are not significantly different at
(P>0.05) using NDMR test at 5% level of significance. NS= neem seed; NL= neem leaf;
ML= mahogany leaf; KAR=Karate; CON=Control; BS= Before spray; AS=After spray;
SIG= Significance.
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Table 5: Mean monthly and total rainfall and temperature of the experimental site during the
trial period.

....~-..._.--.- ____ -__ -~~-'-L.""<"'_.

Year 2010 2011

Month Rainfall Temp. Rainfall Temp.
(mm) (0° C) (mm) (DoC)

May 32.3 32.2
June 355.6 31.2 213.5 32.0
July 138.7 26.5 101.2 28.3
August 184.4 26.0 46.9 27.5
September 122.3 25.3 20.0 24.2
October 222.3 28.2 16.4 26.4
Total 1,157.3 398.0

Source: Sokotc Energy Research Centre, Sokoto (2011). '
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