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ABSTRACT
Studies were conducted at the Teaching and Research Farm of Abubakar Tafawa Balewa
University Bauchi during the 2001 and 2002 rainy seasons. Extracts of Anona reticulate (Pers.)
seed; Anacardium occidentale (Linn.) nut and Azadirachia indica (A.) Juss.) seed were evaluated
for their efficacy against field insect pests of cowpea. All treatments exhibited significant (P <
0.05) protection of cowpea pods and seeds from Megalurothrips sjostedii (Tryp.), Maruca vitrata
(Fab.) and pod-sucking bugs damage compared with the untreated control. Differences among
extracts were not significant but the extracts were less effective than larnbda-cyhalothrin
Karate(R» applied at 20 g a:i.lha. A. occidentale. A. reticulata and A. indica had 32.5lJ·; 30.5%;
:5.5% and 31.5%; 29.0%; 24.0% pod damage in 2001 and 2002 respectively as against 78% and
66.3% pod damage in the untreated control. Synthetic insecticide showed least pod damage (16%
.nd 15%) in both years. Plant extracts gave 659 - 740 kg/ha and 733 - 808.3 kg/ha. higher grain
:-:eld respectively in both years while untreated plots gave 205 and 302 kg/ha. Yields obtained
:~,'m Lambda-cyhalothrin treated plots were 1191.5 and 1271.5 kg/ha in both years. The plant
~\:racts which are readily available and cheap within Bauchi could be used as alternati vc to
.:-nthetic insecticide to increase cowpea yield.
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INTRODUCTION
Anonareticulata (Pers) is a low tree with an open, irregular crown and slender

glabrous leaves. The fruits are orange when ripe with an outline of carpel forming a
reticulum on the surface. It is commonly called' custard apple' and is a native of the
Antilles (Nayar, 1955). In Nigeria the plant is widespread in the drier paris of the
savanna. The constituents in the seed are Carvone, Linalool, = and ~- pinene
(Ekundayo, 1989).

Anacardium occidentale (Linn.) is a native of tropical America from Mexico to
Peru and Brazil, also of the West Indies. It is now grown in many parts of the world
where its growth is not limited by cold (Kochhar, 1981). The fruit consists of a soft,
shiny, pear-shaped, swollen, juicy basal portion or hypocarp, commonly known as a
'cashew apple'. The apple is sweet when fully ripe. The seeds are inedible when raw and
must be cooked or roasted to drive off the volatile oil before it is opened or shelled
(Anon, 1958).

Azadirachta indica (A.) Juss.) is a perennial tree that is locally grown in Nigeria.
It is found growing mostly in the Northern part of the country. Neem has a broad-
spectrum of insecticidal activity, particularly against lepidopteran coleopteran and
dipteran pests (Schmutterer, 1990). A considerable amount of work has now been
conducted to evaluate different neem formulations on major pests attacking cowpea in the
field (Jackai et al., 1992; Dike, 1998; Ogunwolu and Ameh, 2000).

The control of insect pests with synthetic insecticide is popular and effective.
However, improper usage has led to toxicity to mammals and insect resistance problem
(Jackai et al., 1985). Continued prospecting for plant-derived alternatives to synthetic
insecticides are being investigated to develop less harmful but effective pest control
strategy considering the seriousness of damage caused by insect on cowpea of which
Bauchi state happens to be one of the major producers in Nigeria.

This study aimed at determining the efficacy of A. reticulata, A. occidentale and
A. indica for the control of cowpea pests at Bauchi.

MA TERIALS AND METHODS
The field experiment was conducted at the Teaching and Research Farm of

Abubakar Tafawa Balewa University, Bauchi in 2001 and 2002. The experiment
occupied 0.05 hectare, which was ploughed, harrowed and ridged. Single superphosphate
fertilizer was broadcast at the rate 25 kg P205 a.i.lha at harrowing. Twenty experimental
plots were demarcated and arranged in a randomized complete block design into four
replications of five treatment plots. Each plot was 5 m x 5 m; the interspaces between
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adjacent plots and blocks were 1m x 2 m respectively. The intra-row spacing and inter-
row spacing were 25 em and 0.75m respectively. Each plot was sown to cowpea variety
SAMPEA -7 dressed with Apron plus® (one sachet per 2 kg seed) at the rate of two
seeds per stand. Pre-emergence herbicide (Galex®) was applied immediately at the rate
1.3 kg a.i./ha to control weeds. Supplementary hoe weeding was carried out after four
weeks.

The plant materials were purchased at a local market and some \\ ere collected at a
nearby bush within Bauchi. The plant extracts were applied at 10% concentration while
synthetic insecticide, lambda-cyhalothrin (Karate®) was applied at 20 g a.i.lha. Weekly
spraying of cowpea plants were carried out four different times beginning from flower
bud formation using a CP3 knapsack sprayer. All the plots received a tank mixture of
Mancozeb (10 g a.i.lha and benomyl 10 g a.i.lha) for fungal disease control, which was
sprayed three times at weekly intervals beginning from five weeks after planting.

Densities of flower thrips (adults and nymphs) and Maruca larvae were estimated
by counting the numbers of these in 20 flowers put in vials containing 60% alcoholic
taken at random from each plot before and at 24 hours after spraying. Twenty pods were
picked at random from the three inner rows of each plot to assess for pod damage caused
by M. vitrata and pod sucking bugs. Yields were recorded from each plot after harvesting
and threshing.

Data were subjected to analysis of variance and significantly different means were
separated using Student-Newman-Keuls Test (SNK) at the 5% level of probability.

RESULTS
Table 1 shows major insect pests infestation for thrips, Maruca and pod-sucking

bugs in the year 2001 and 2002. The mean population counts of thrips, Maruca and pod-
sucking bugs were highest in the untreated control and least in Karate® treated plots.
The insecticidal properties of plant extracts tested showed that they performed better in
curtailing the major insect pests damage compared to untreated control. Infestation level
of insect pests was lower in the year 2002 than 2001.
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Table 1: Effect of Plant Extracts on Infestation of major Insect Pests on Cowpea in 2001 and
2002

No. of thrips/20 flowers No. of Maruca larva/20 No. of Pod-sucking bug/2
flowers centre rows

2001 2002 2001 2002 2001 2002
A. indica 26.7e 22.6e 7.5e 7.4b 18.8b 16.6e

A. occidentale. 35.7b 31.3b 8.4b 8.4b 22.8b 23.2b
A reticulata 31.7b 27.4bc 8.0b 8.1b 21.2b 19.3be

Karate 17.7d 15.0d 4.4d 4.1e . 13.2c 11.7d

Control 59.7a SO.2a 14.3a 14.0a 34.2a 27.8a

SE± 2.101 1.850 2.80 2.01 1.820 1.200
CV{%) 12.3 12.4 10.0 9.3 8.0 7.2

Means in column accompanied by the same letter(s) are not significantly different at (P<0.05%) using SNK
(Student-Newman-Keuls Test)

At sampling period, post-spraying counts of thrips in the year 2001 ranged
between 17.7 - 59.7 thrips per 20 flowers, while in the year 2002 it ranged between 15.0
- 50.2 thrips per 20 flowers. Although A. indica performed significantly (P<0.05) better'
than A. occidentale and A. reticulata in 2001, but it was not superior to latter in 2002.
However, synthetic insecticide performed best. Mean density of Maruca larvae in the
untreated control in both years gave significantly highest. The untreated control
consistently gave significantly highest pod-sucking bugs infestation compared to plant
extracts treated plots. The superiority of Karate® cannot be compromised.

The percentage damage to pods was highest in the untreated control and least in
Karate® treated plots (Table 2). A. occidentale gave significantly higher percentage pod
damage among the plant extracts treated plots but none was superior to each other in
2002. The pod damage was reduced by 25.5 - 32.5% and 24 -31.5o/c, in 2001 and 2002
respectively.

With respect to grain yields (Table 3) the results indicated that plant extracts
effectively protected cowpea, giving a total grain yield (659 - 740.5 kg/ha and (735.75 -
808.25 kg/ha) in 2001 and 2002 respectively. This gave a higher grain yield compared to
untreated control, which yielded only 205.0 - 301.25 kg/ha. There was grain yield
increase by 4.2 - 5.8 fold over control in both years. Differences among plant extracts
were comparable but synthetic insecticide significantly performed best.
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Table 2: Effects of Plant Extracts on Percentage Pod Damage on Cowpea in 2001 and 2002

Treatment Percentage pod damaged
2001

Percentage pod damaged
2002

A. indica
A. occidentale
A. reticulata
Karate®
Control
SEt
CV (%)

25.5C

32.5b

30.5c
16.0d

78.0a
1.340
8.4

24.0b
31.5b

29.0b

15.0c
66.3a
1.820
9.5

Means in column accompanied by the same leUer(s) are not significantly different at (p<0.05%)
using SNK (Student-Newman-Keuls Test)

Table 3 Effects of Plant Extracts on Grain Yield in 2001 and 2002

Treatment Grain Yield (kg/ha) Grain Yield (kg/ha)
____________________ ~O~O~1 ~2~O~02~ _

740.50b 808.25b

59.00b 733.75b

688.00b 737.00b

1191.50a 1271.50a

205.00c 301.25c
3.410 2.051
8.3 6.4

A. indica
A. occidentale
A. reticulata
Karate®
Control
SEt
CV (%)

Means in column accompanied by the same leUer(s) are not significantly different at (p<O.05%)
~sing SNK (Student-Newman-Keuls Test)

DISCUSSION
The insecticidal properties of plant materials tested showed that they all

:-';:~·0nnedsignificantly (P< 0.05) better than the untreated control. High yield losses in
. : .'.pea have been attributed to damage by the post-flowering insect pests. They include
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flower thrips, M. sjostedti (Tryp.), the legume pod borer, M. vitrata (Fab.) and complex
of pods and seeds suckers (Raheja, 1976; Jackai and Daoust, (1986).

The yields obtained from plant extracts treated plots were significantly higher
than untreated control. Insect pests infestation in the field has been identified as the major
obstacle to cowpea production. Yield on farmer's field are on average less than 200
kglha. (Raheja, 1976). This could hardly pay for family used during production, let alone,
feeding the family during lean period. Plant extracts have been found to be effective
against field insect pests of cowpea but less effective than the synthetic insecticide (Dike,
1998; Lajide and Adedire, 1999). Similarly, Dike and Mbah (1992); Oparaeke and Dike
(996) reported on the use of plant extracts, which was effective against storage insect
pests of cowpea, Callosobruchus maculatus (F.).

Plant extract used as protectants contain biopesticidal properties, which are
effective against insect pests on cowpea. Plant products act either through physical or
biochemical processes to bring about their effects on lowering insect population density.
The activity envisage from the observation in the reduction of pests density might be
repellence, anti-feeding and/or phagodeterrancy. In spite of the fact that most botanicals
are less efficacious than the synthetic insecticide, public mistrust in synthetic is creating a
political environment favourable for botanicals (Saxena, 1983).

In conclusion, this study has reaffirmed the efficacy of aqueous extracts of A.
indica, A. reticulata and A. occidentale in controlling insect pests on cowpea. They are
cheaper, easily available, and the techniques of application are not difficult.
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