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ABSTRACT

The insecticidal activity of Hum crepitans L (Sand box) oil was assessed by
assaying its effect on mortality of adult Callosobruchus maculatus F, seed
germination and protection of treated cowpea seeds from bruchid infestation and
damage, Bioassays were carried out at six rates of 0, 0,1, 0,5, 1, 1.5, and 2% v/w
which correspond to 0, 1, 5, 10, 15 and 20ml/kg cowpea seeds respectively,
Results show that Sandbox seed oil has contact toxic effect on adult C maculatus
with 40% bruchid mortality at the lowest oil treatment of 0,1 % at 1 day after
treatment and 100% mortality at 15 and 2% oil treatment at I-day post-treatment
period, The lowest oil treatment of 0, 1% gave 97,50% bruchid mortality at 4 days
after application compared to 11,25% mortality in the solvent-treated control.
Sub-lethal doses of oil namely, 0.25%, 0,50% and 1,0% (v/w cowpea seeds) gave
100% protection from bruchid infestation over a period of 12 weeks, The Sandbox
seed oil gave 100% inhibition of seed germination at all the concentrations
evaluated, The study has revealed that sandbox oil is a potent bio-insecticide for
protecting cowpea seeds from C maculatus infestation and damage, However,
seeds meant for planting should not be treated with the oil.

INTRODUCTION
The cowpea seed bruchid beetle, Callosobruchus maculatus (F.) is the

most serious storage pest of cowpea, Vigna unguiculata (L) Walp in West Africa
(Singh and Taylor, 1978; Messina and Renwick, 1983), C. maculatus is a
cosmopolitan pest species of cowpea in the tropics and subtropics of the world
and an important field-to-store pest of pulse crops in Africa and Asia (Hill, 1983,
Ogunwolu and Odunlami, 1996)

Cowpea, has relatively high protein content and lysine which cons::, ~~
the natural protein supplement to staple diets in Africa (Murdock et al.. I-J:'-
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Infestation of cowpea seeds by C. maculatus often manifest in quality
deterioration in form of weight loss, reduction in market value and food
component of the seeds. Damaged seeds are riddled with adult emergent holes
defaced with egg covers making them unfit human CClISU (

1978; Etokakpan et al., 1986).
Presently, efficient storage systems coupled with the use ot svnthetic

insecticides are the effective means of protecting cowpeas
infestation and damage. The attendant problems of many synthetic jnsecti
such as high persistence, knowledge of
hazard have necessitated the search for safe. ecologically
cheap control measures (Singharnony et ai., 1986~ Adedire and Ajayi,
Adedire, 2002).

In Nigeria and many developing third world countries, there 1S also a
decline in the use of chemical insecticides due to the withdrawal of subsidies on
these pesticides by the government (Lale, 1995; Lale and Yusuf 2001) Several
olant oils have been screened for preventing post harvest losses clue to insects
(Golob and Webley, 1980) Oils of coconut, groundnut and African palm showed
insecticidal activity against Sitophilus oryzae (L.) (Ivbijaro et al., 1985;
Onolemhemhern and Ohiangbe, 1991 ~Boughdad et al., 1987)

Toxic effect of oils of Dennettia tripetala G. Baker, Azadirachta indica
Juss; rice bran and palm kernel were observed on C. maculatus by several workers
(Pandey et al., 1976; Osisiogu and Agbakwuru, 1978; Okonkwo and Okoye,
1996; Shaaya et aI., 1997) In the present study, the efficacy of the seed oil of
Hum crepitans (L) (Sandbox) a medicinal plant (Keay et al., 1. 989) was
evaluated as a possible surface protectant for stored coy/pea seeds against C.
maculatus infestation in developing countries.

MATERIALS AND METHODS
Insect Culture

Adult C maculatus used for the study was obtained from naturally
infested cowpea seeds collected from Oba market in Akure, Ondo SrateNew
generations were reared on clean uninfested white variety of cowpea seeds in
Kilner jars under fluctuating ambient temperature 32 ± 3°e and 70 ± 5% relative
humidity. Ife brown variety of cowpea was used as substrate and was disinfested
by putting it in deep freezer for 72 hours and later air - dried for 3 hours in the
laboratory.
on Extraction

Dry sand box, H. crepitans pods were plucked from the parent plant.
Seeds were removed from the pods and de-shelled. The white cotyledon obtained
was sun-dried and pulverized in a moulinex blender into fine powder. Pulverized
H. crepitans seed was extracted in 120g portions for 6 hours with 250ml of 17-
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hexane (b.p.40 - 60°C) in a Soxhlet extractor according to the AOAC method
(Anon, 1984)

Toxicity of H. crepitans oils to adult C. maculatus
Twenty grams each of disinfested cowpea seeds were weighed into Petri

dishes (9 ern diameter) and specified aliquots of the oil was added to the cowpea
seeds for each treatment. The oil concentration used for the treatments were; 02
ml, 0.1 ml, 0.2 ml, 0.3 ml and 0.4 ml per 20 g cowpea seeds which were
equivalent to 0.1, 0.5, 10, 1.5 and 2.0% v/w respectively. There were four
replicates for each treatment. The oil and hexane were allowed to dry off
completely before introducing the bruchids Twenty unsexed adult C. maculatus
(0-24 h old) were introduced into each Petri dish and mortality count of the
bruchids was carried out at J, 2, 3 and 4 days post - treatment Insects were
certified' dead when probed with a pin at the abdomen and there was no response.

Viability' of the treated seeds
Disinfested 20 g cowpea seeds was weighed into each Petri dish and

treated with H. crepitans oil at the rate of 0.1, 0.5, 1.0, 1.5, 2.0% v/w. All
treatments were replicated four times and stored in the laboratory at ambient
condition for three months. The treated cowpea seeds were coated with fungicide
Apron-plus ® and seeds were moistened, planted on cotton wool in Petri dishes
with four replicates per 100 seeds. Viability of the treated seeds was assessed after
five days of planting. Percentage germination was calculated as:

Number of seeds germinated x 100
Total number of seed planted

Protectability of sub-lethal doses of Hum crepituns seed oil on treated cowpea
seeds

Cowpea seeds (50 g each) were put in 100 ml conical flask and treated
with sub-lethal concentrations (0.125 ml, 0.25 ml and 0.5 ml/50g cowpea seeds
.vhich correspond to 0.25%, 0.5% and 1.0% v/w respectively) of H. crepitans
.eed oil with the aid of pipette All treatments were replicated four times. Five
. : Julating pairs of C maculatus were introduced into each conical flask and
: : ·.ered with muslin cloth to allow for aeration and prevent the entry of C
...i..ulatus and other insects. Observation was carried out after 3 months, taking
:-.:-cific interests in the following: weight loss, number of damaged and
_:~Jamaged seeds. Thereafter, weevil perforation index (WPI) was calculated for

.reatrnent according to Fatope et al, (1995).

, c:.~ticalanalysis
.:".il the data in percentage were subjected to arcsine transformation be:;:~:-

- . -. .ests were carried out on the treatments and means were separa:e =..' :-
= _··.'::2.n'sMultiple Range Test (NDMRT) at P = 0.05.
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RESULTS
Toxicity Bioassay

All concentrations of Hum erepitans seed oil applied have significant (P <
0.05) mortality effect on adult Callosobruchus maculatus. The effectiveness of the
oil increased with increase in the concentration of the oil applied and the exposure
time as seen in Table 1.

Table 1. Cumulative percentage mortality of C. maculatus exposed to H.
crepitans seed oil (Mean ± S E)

Means within a column followed by different letters are significantly different (P < 0.05) using
New Duncan's Multiple Range Test

One day after exposure of C. maculatus adults to treated cowpea seeds 40,
72.50 and 97.50% adult mortality of C. maculatus was achieved in cowpea seeds
treated with 0 1, 0.5 and 1.0% v/w of the oil respectively while 100% adult
mortality of C. maculatus mortality was recorded in cowpea seeds treated with 1.5
and 2.0% v/w of the oil. Two days after the exposure of C. maculatus to treated
cowpea seeds, 72.5 and 92.5% adult C. maculatus mortality was recorded in
cowpea seeds treated with 0.1 and 0.5 v/w of the oil respectively while 100%
adult mortality was recorded in 1.0, 1.5 and 2.0% v/w of the oil.

At three days post-treatment, 93.75 and 96.5% adult mortality of C.
maculatus mortality occurred in cowpea seeds treated with 0 1 and 0.5% v/w of
the oil and 100% adult C. maculatus was recorded in cowpea seeds treated with
1.0, 1.5 and 2.0% v/w of the oil. Four days after treatment, 97.5% adult mortality
was recorded in 0 1% v/w oil treated seeds while 100% adult mortality was
recorded in the remaining concentrations applied. The effect of all the oil
concentrations was significantly (P < 0.05) different from that of the control but
there was no significant (P< 005) difference between the two controls. The 100%
mortality effect of the oil (1.5% and 2.0% v/w) on the bruchid at 24 hour post-
treatment indicated that the oil has contact toxicity effect on the bruchid.
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Viability of the treated seeds

Treatment of cowpea seeds with H crepitans seed oil has a negative effect
on the germination capacity of the treated seeds. At all the concentrations of the
oil applied (0.1, 0.5, 1.0 and 2.0% v/w), 100% inhibition of seed viability
occurred (Table 2). In solvent treated and untreated seeds, 87.50% and 100%
germination was obtained respectively.

Table 2: Effect of Hura crepitans seed oil on viability of treated cowpea seeds

Oil concentration (% v/w) % Seed viability *
Solvent treated
Untreated
0.1
05
1.5
2.0

87.50±7.l65
100.00 ± 0.00
0.00 ± 0.00
0.00 ± 0.00
000 ± 0.00
0.00 ± 0.00

* Each value is a mean of four replicates ± standard error of the mean

Protectability of sub-lethal doses ofH. crepitans seed oil
The three sub-lethal doses 0.25, 0.5 and 1.0% v/w of the oil completely

prevented infestation and damage of the treated cowpea seeds for a period of three
months (Table 3) There was neither weight loss nor seed damage recorded in the
treated cowpea seeds. Weevil perforation index (WPI) was zero for the 3
concentrations tested. In the solvent-treated and untreated control, 100% grain
damage occurred as evidenced by emergent holes of the bruchids. As a result of
the feeding activity of the larvae on the cowpea seeds, the weight of the seeds
significantly reduced (50 - 41.50) compared with the treated cowpea seeds.

Table 3: Protectant ability of Hura creptans seed oil on treated cowpea seeds stored for 3
months*

Oil Weight loss Mean total Mean No. Means % WPI
Cone. (g) No. of seeds of damaged damage
(% vt« Seeds
Seed)
Solvent -treated 8.50±0.955a 241.8 241.75±1.l8 100.00±0.00 50
(000)
Untreated 8.75± 0.75 a 238.0 238.0±2.71 100.00 ± 0.00 50
Control (0.00)
025 000 ± 000 be 237.8 O.OO±O.OO O.OO±O.OO 0
OS 000 ± 0.00 e 236.5 0.00 ± 0.00 0.00 ± 0.00 0
1.0 000 ± 0.00 e 240.0 0.00 ± 0.00 0.00 ±O.OO 0

Means within a column followed by different letters are significantly different (P < 0.05) using
New Duncan's Multiple Range Test. WPI = Weevil Perforation Index.
* Each value is a mean of four replicates ± S. E: Standard Error
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DISCUSSION
Table 1 shows, that Hum crepitans seed oil has high mortality effect on

adult Callosobruchus maculatus. This is in agreement with the findings of'
Cockfield (1992). Who compared the effectiveness of groundnut oil, steam
treatment and pirimiphosmethyl for the control of C. maculatus and reported that
groundnut oil was nearly as effective as pirirniphosmethyl.

The percentage mortality (100%) recorded after 24 hours of exposure to
1.5 and 2.0% v/w of the oil indicated the oil has contact toxicity effect un the
bruchids. This is in support of Dadd (1973) who reported that Oleic acid ;5 higldy
toxic to insects. In the analysis of Hura crepitans seed oil by Njoku e! 0/ (1996\
Oleic acid was found to be the major fatty acid of the oil. Apart from this, .he
biological activity of the oil against C. maculatus may be as a result of the oil
blocking the respiratory openings (spiracles) thereby causing death by ~1.d'-{)(;(2~;·)'l

Viability inhibition occurred at all the concentration of all the . applied.
This is in line with the report of Shaaya et al (1997) that germination Fi?S

inhibited at all the concentration of soybean oil, cotton seed oil, rice bran ud :J nd
palm kernel oil tested The design of the experiment does not pen-nit elucidation
of the mechanism of action on the viabi lity of treated seeds

In the long term protectability test, the oil at all the conce·,!;'''~;··;Y .esied
(0.25,0.5 and 1.0% v/w), protected the treated cowpea seeds fl-OJY~ ;~":;; •.. \~,jh,; C.
macula/us for a period of three months. This is in agreement with Shaaya ct u!
(1997) who reported full protection of chick peas and mung beans against C.
maculatus infestation at the rate of 15g and 3g per kilogramme cowpea seeds

The results obtained from this study confirms that Hura crepitans seed oil
is effective in controlling cowpea storage bruchid, C. maculatus and could serve
as a better alternative to synthetic insecticides. The plant, Hura crepitans is
readily available. It is within the reach of the peasant farmers. Therefore, Hura
crepitans seed oil can serve as an affordable substitute for synthetic insecticide
except for cowpea seeds meant for planting. Further work is under way en the
anti-nutritional factors in the oil so as to assess its edibility by humans.
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