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Abstract

The effect of neem leaf extracts and powder was tested on Callo-
sobruchus maculatus (F.) adults. Results revealed that chloroform ex-
tract gave 88.3% mortality at 1.0% concenration and after three days
of exposure, while the aqueous extract marked the lowest percentage of
mortality (51.9%). In case of neem leaf poweder, the highest concentra-
tion (3%) gave 100% mortality at the same period.

The effect of the organic solvent extracts and powder on the bi-
ological aspects and fecundity of C.maculatus was also studied. Extracts
and powder highly decreased the number of deposited eggs per female.
Tested extracts prevented the emergence of adults.

The effect of tested materials on the germination of seeds was
also studied. Germination of the treated seeds remained almost equal to
that of the control even after 120 days of storage.

The protection dusts failed to give the same protection after 4
months.

INTRODUCTION

Parts of the neem tree, Azadirachta indica A. Juss have been used in Africa
and Asia for many years to control insect pests in stores. However, with the devel-
opment of the chemical industry and petroleum-based synthetic insecticides, this
plant was neglected to some extent. For the last 15 years, problems of pest resis-
tance, the excessive persistence of certain products in the environment, and espe-
cially the high costs of pesticides have forced scientists to look for hew sources of
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insecticides and thus to explore the insecticidal capacity of certain plants. For ex-
ample, in rural India people mix dried neem leaves with stored grain, and place
leaves in the folds of clothes and woolen biankets to keep insects away.

Investigations have been undertaken with extracts from leaves and seeds of
neem by several authors (Butterwoth and Morgan 1968, 1971; Sharman et al.,
1980; Siddig 1980; Akou-Edi 1988; Mahgoub 1989).

The present study deals with the efficiency and persistence of neem leaf ex-
tracts and powder as protectants to cowpea seeds against infestation with the cow-
pea weevil, Callosobruchus maculatus (F.).

MATERIALS AND METHODS

Preparation of neem extract

The neem leaves used were obtained from Azadirachta indica A. Juss trees
raised in Central Sudan (Khartoum), dried in shade, and sent 6-8 weeks later by air
mail then stored under laboratory conditions.

The dried leaves were ground by an electrical mortar, sieved u'sing a 300
mesh sieve and kept in tightly clean dried bottles.

Extraction was carried out in a 250 ml Soxhelt apparatus with chloroform,
ethanol, acetone and distilled water. The solvents were removed from the extracts
by means of a water bath at 50°C . The crude extracts were then preserved in
tightly corked 10 ml vials and stored in the refrigerator until used for tests (Islam,
1983).

Surface treatment of cowpea

The calculated amount of leaf extracts to give the required concentration was
added to 60g seeds and mixed manual.ly in one liter jar then divided into three repli-
cates. Additional seeds were treated and held for 120 days for studying the persis-
tence under the same experimental conditions.

Insect exposure in surface treated seeds

Each replicate was infested with 12 pairs of 24h old C.maculatus adults imme-
diately after neem treatment and the tubes were covered with muslin. Mortality
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was recorded ddily for one week after whic.ﬁ)the adults were removed. Number of
hatched and unhatched eggs were recorded for each replicate. Adults emerging were
recorded after six weeks from infestation.

The persistence of neem treatment was assessed in a similar experiment in
which adult beetles were placed on treated cowpea seeds for 120 days after treat-
ment.

The effect of neem treatments on seed germination was also studied. Seeds
were kept for 120 days free from infestation. At the end of the storage period, ger-
mination tests were carried out. Samples of twenty seeds each were placed in a Pe-
tri-dish lined with cotton and filter paper soaked with water. Germination was re-
corded 4 days later. Each treatment was replicated 3 times.

RESULTS AND DISCUSSION

A. Direct effect i *
Effectiveness of neem leaf against the cowpea weevil C.maculatus

Results in Table 1 indicate that at the highest concentration of extracts
(1.0%) and after three days of exposure, chloroform extract was the most effec-
tive (88.3% Kkill) followed by ethanol extract (76.6% kill ) and acetone extract
(60.7% kill). The aqueous extract marked the lowest percentage of mortality
(51.9% Kkill). In case of neem leaf powder, the highest concentration (3%) gave 100
% kill at the same period. In the lowest concentration (0.05%), the tested extracts
could be arranged as follows : chloroform (64.67 % kill) > 0.5% powder (61.0 %
kill) > ethanol (53.0% kill) > acetone (40.5% kill)> aqueous extract (37.6 % kill).

All extracts gave complete protection within five days of exposure except the
lowest concentration of acetone extract (97.0%) and powder (91.0%) and the two
lowest concentrations of aqueous exract which gave 87.0% and 93.3% kill, respec-
tively. These results agree with Mahgoub (1987) who showed clear significant dif-
ferences between seeds treated with neem and the untreated control.

Persistence of neem leaf during storage

Table 1 indicates that acetone and aqueous extracts showed a sharp decline in
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their efficiency after 120 days of exposure. The other two extracts and powder
showed a gradual decrease in their persistence.

After five days of exposure, powder at the highest concentrations (2.0 and
3.0%) exhibited a higher persistence (100 % kill) than at the lowest concentrations
(0.5 and 1%). This agreed with Jacobson et al. 1983 who showed that poweder of
neem leaves mixed at 1 or 2% with wheat in the laboratory gave significant protec-
tion from infestation with the adult stored products insects, Rhizopertha dominica
and Sitophilus granarius.

Table 1. Response fo Callosbruchus maculatus F. adults to neem leaf extracts mixed
with cowpea seeds.

Material Conc. Initial 4 months
% 1 3 5 1 3 5
Powder 0.5 | 48.67 61.00 91.00 2733 6400 71.33
1.0 | 89.00 70.67 100 55.00 69.00 80.00
2.0 | 90.33 100 100 100 100 100
3.0 100 100 100 100 100 100
0.05 | 51.50 64.67 100 4233 50.00 71.00
0.1 | 59.33 72.00 100 50.7 417 100
hlorofom 0.5 | 68.90 81.00 100 50.00 73.90 100
1.0 | 76.70 88.30 100-  62.70 79.70 100
0.05 | 27.90 53.00 700 7730  50.30 7260
Ethanol 0.1 | 40.90 61.70 100 27.60 52.70 67.00
05 | 473 68.00 100 32.90 '53.00 100
1.0 | 58.00 76.60 100 4230 66.90 100
0.05 | 18.00 40.50 97.00 70.30 27.00  56.90
0.1 | 27.30 46.00 100 25.00 30.30 69.90
Acetone 0.5 36.6 53.3 100 27.00 44.00 62.70
1.0 | 43.00 60.70 100 27.90 41.70  74.00
0.05 | 13.30 37.60 87.00  10.00 2790 49.00
0.1 | 20.00 409 9830 14.60 22.00 55.30
Aqueous 0.5 | 27.50 4230 100 22.60 30.00 60.90
1.0 | 32.00 51.90 100 28.00 37.00 60.70
Control - - 4.00 9.40 - 4.00 12.40
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B. Latent effect

All treatments caused significant reduction in the number of eggs laid, hatcha-
bility and number of offspring (Table 2).

Chloroform extract prevented egg laying completely at the higher concentra-
tions 0.5% and 1.0 %. The highest concentration of ethanol 1.0 % performed simi-
larly. Powder at all rates failed to prevent egg laying.

After 4 months of storage, the number of eggs laid increased at all tesed con-
centrations but there was a clear significant difference between the average number
of eggs laid per female on untreated and treated seeds.

These results agree with those of Mahgoub (1989) who showed that neem seed
treatment significantly reduced the fertility of C.maculatus, and Ivbijaro (1983)
who demonstrated that neem seed significantly reduced the fecundity of females. On
the other hand, chloroform and ethanol gave 100% inhibition of egg hatchability up
to 4 months of storage except for the lowest concentration of ethanol. The same re-
sult was shown with the higher concentrations of acetone. All rates of aqueous ex-
tract and neem powder failed to give 100% inhibition of egg hatchability excep for
the highest concentration of powder which gave 100% inhibition of egg hatchability.

No offspring emerged in all treatments of neem extracts and powder up to 120
days of storage except for the aqueous extract and the two lowest concentrations of
powder. This agrees with Jilani and Su (1983) and Fry(1938) who proved that pow-
der of neem leaves mixed at 1 or 2% with wheat gave significant protection from
infestation by adult stored product insects. This also, agrees with Ambika (1981)
who proved that there was a significant reduction in fecundity and progeny of
C.chinensis treated with neem leaf exract.

Germination test

Germination of treated cowpea seeds remained almost equal to the control
even after 120 days of storage. This finding agrees with Ivijaro (1983) who found
that neem seed did not affect the viability of maize grains.
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Table 2 . Effect of neem leaf extracts on the number of laid eggs, hatchability and
progeny of Callosbruchus maculatus F. adults (27°C and 65 + 5% R.H.).

Material Conc. Initial After 4 months
Av.no. % hatch- Av.no. Av.no. % hatch- Av.no.
% of eggs ability of progeny of eggs ability of progeny
Powder 0.5 | 18.33 19.67 0.0 27.00 30.30  5.00
1.0 | 10.00 12.33 0.0 17.00 12.50 2.00
2.0 9.00 1.33 0.0 15.50 7.30 0.0
3.0 2.67 0.0 0.0 9.01 0.0 0.0
0.05 | 21.33 0.0 0.0 32.67 0.0 0.0
Chlorof 0.1 | 1433 0.0 0.0 20.00 0.0 0.0
orororm | --0:5+- |-10.08¢ 1) Gi0oprisMBO 1217 0.0 0.0
1.0 0.0 0.0 0.0 8.0 0.0 0.0
0.05 | 33.00 4.00 0.0 4460 6.67 0.0
Ethanol 0.1 | 2033 0.0 0.0 16.00 0.0 0.0
0.5 | 10.00 0.0 0.0 14.00 0.0 0.0
1.0 0.0 0.0 0.0 10.33 0.0 0.0
0.05 | 41.00 10.80 0.0 54.67 24.00 0.0
0.1 | 3030 10.00 0.0 42.33 18.67 0.0
Acetone 0.5 | 19.00 0.0 0.0 28.0 0.0 0.0
1.0 | 10.30 0.0 0.0 17.01 0.0 0.0
0.05 | 51.33 33.00 46.00 65.00 42.33 60.20
" 0.1 | 49.00 21.30 33.50 52.00 37.00 46.60
T 05 | 1760 830  10.00 30.30 22.00 22.01
1.0 | 12.00 0.0 27.00 15.33  13.00
Control 87.17 89.00 141.8 91.33 90.06 273.90
F value 27.13 51.07
L.S.D. 4.23 4.06
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