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POTENTIAL OF SOME ESSENTIAL AND YEGETABLE OILS IN

PROTECTING STORED COWPEA FROM THE COWPEA
BEETLE “CALLOSOBRUCHUS MACULATUS”
[20]

Abd El-Salam’, AM.E.

ABSTRACT

The efficacy of garlic, ethyl oleate, sesame, flax oils and in combinations at 5.0
and 10.0pl was evaluated against adults of Callosobruchus maculatus as oviposition
deterrent. Treatments of seeds by the oils alone or in combinations were effective as
oviposition deterrent at the concentration used. Garlic mixed with ethyl cleate oils
was the most effective in deterring the adult females for laying eggs compared with
the oils alone and the untreated check. The oviposition deterrent index was 100%.
Sesame oil was the least effective in deterring the females for laying eggs at all con-
centrations used and there is no significant difference between it and the check. Mix-
ture of garlic with ethyl oleate oils completely protected the seeds from damage by
an introduced adults at 0.5%. In other treatments, seed damage was noticeable after
3 months, although significantly less than in untreated seeds. The percentage of
weight loss varied in the different treatments where, 0.141% (garlic plus ethyl
oleate), 1.024% (ethy! oleate), and 2.64% (sesame plus garlic) at 0.5% compared to
52.11% in the contro] afier 3 months. At the end of the storage period the effect of
the treatments on seed germination were evaluated, and no harmful effect was ob-
served on the germination of oil treated seeds.

Key words: Callosobruchus maculatus, Garlic, Ethyl oleate, Sesame, Flax oils,
Cowpea seeds, Oviposition deterrent.

INTRODUCTION Odunlami, 1996). It causes substantial

quantitative and qualitative losses mani-

The cowpea bruchid, Callosobruchus
maculatus (F.) (Coleoptera: Bruchidae) is
a cosmopolitan field —to- store pest and
ranked as the principal post ~harvest pest
of cowpea, Vigna unguiculata (L.)
Walpers in the tropics (Jackai and
Daoust, 1986; Ogunwolu and

fested by seed perforation, and reductions
in weight, market value and germinability
of seeds (Sekou et af 2001). Under tradi-
tional storage conditions, 100% infesta-
tion of cowpea occurring within 3 to 5
months -of storage is common (Bookér,
1967 and Caswell & Akibu, 1980).
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The integration of insecticidal natural
products from locally - available plants
for use in storage, and the growing of
varieties of cowpea with some resistance
to C. maculatus may lead to the sustain-
able management of the bruchid espe-
cially in subsistence agriculture.

Essential oils are potential sources of
alternative compounds to currently used
fumigants. Essential oils have low toxic-
ity to warm- blooded animals, high vola-
tility, and toxicity to stored —grain insect
pests (Regnault-Roger and Hamraoui
1993; Shaaya er al 1991, 1997), Their
major constituents, monoterpenes, are
aiso of interest to industrial markets be-
cause of other potent biotogical activities
in addition to their toxicity to insects
(Crowell et al 1992 and Kubo & al
1994). Also, many vegetable oils have
nsecticidal activity against some stored
product insects, however, exhibit ovicidal
activity (Golob and Webley, 1980). Hili
and Schoonhoven (1981a&Db) have re-
ported that the insecticidal effectiveness
of vegetable oils was determined by the
triglyceride component. The use of vege-
table oils as contact insecticides to protect
grains, especially legumes, against stor-
age insects is fraditional practice in many
countries in Asia and Africa. This method
is convenient and inexpensive for the
protection of stored seeds in househotds
and on small farms. Many different vege-
table oils have been studied as stored
grain protectants against insects (Varma
and Pandey, 1978; Pandey et al 1981;
Messina and Renwick, 1983; Ivbijaro,
1984 a&b; Pierrard, 1986; Ahmed er al
1988; Don Pedro, 1989; Pacheco et af
1995).

The aim of the present investigation
was to evaluate the deterrent effect of
some essential and vegetable oils against

the cowpea beetle,Callosobruchus macu-
latus. Also, the role of these oils as seed
protectant for the stored cowpea sceds
against C. maculatus is considered.

MATERIAL AND METHODS
The tested insect

The cuiture of cowpea beetle, Cal-
losobruchus  maculatus was obtained
from a colony maintained on cowpea
seeds by the Pests and Plant Protection
Department, National Research Centre,
Cairo, Egypt, under a constant conditions
of temperature and relative humidity by
(28.0+2.0 'C & 65.0+ 5.0% R.H.).

Qils used

- Essential oil: Garlic oil, (Allium sati-
vum L.) produced by Katoaromatic
company, Egypt.
Vegetabie oils: Ethyl oleate oil, (Olea
europaea L.). It is well known as fatty
ester and is a part natrally occurring
chemical class of the natural oil, lipid
waxes and essences. Common name:
Ethyl ester of vegetable oils (Vicchem
DOP) (C 20 H 35 0 2. EthYI oleate used
as adjuvants with weedicides, desic-
cants and defoliants. It was kindly ob-
tained from Dr. Bob Killick, Victorian
Chemical Company, Pry, Ltd., Rich-
mond, Victoria, and Australia. ‘Ethyl
oleate (EO); (9-octadecenoic acid
ethyl ester; CAS# 111-62-6) is the
ethyl ester of oleic acid. Oleic acid is
the most widely distributed and the
most extensively produced of all fatty
acids in nature (Gunstone, 1999).
3- Flax oil, (Linum usitatissimum L.) pro-
duced by Katoaromatic Company,
Egypt).
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4- Sesame oil, (Sesamum indicum L.)
produced by Katoaromatic Company,
Egypt.

S- Mixed oils: Garlic + Ethy! oleate oils
(1:1) and Garlic + Sesame oils (1:1).

Experimental
effect)

procedure: (Deterrent

To evaluate the deterrent effect of the
different cils, 20 uninfested cowpea seeds
were treated with 5 or 'O ul of each oil
alone or with mixture of garlic and ethyl
oleate or mixture of garlic and sesame oil
and introduced in petri-dish of 7 cm di-
ameter without cover. Another, 20 unin-
fested and untreated cowpea seeds were
introduced in a petri-dish as check. Five
replicates were carried out from each.
Each petri-dish from treated and un-
treated seeds was placed inside a glass
cage {120 length x 80 width x 80 height
¢m.) and arranged side by side at random.

Hundred pairs of adults (1-2 days old)
were released inside the glass cage for
oviposition. The cage was covered and
left for 5 days periods under constant
conditions of temperature and relative
humidity of 28.0+2.0 'C & 65.0+ 5.0%
RH.

After that, the adults discarded, the
eggs laid by the females were recorded in
each and the oviposition deterrent index
was calculated. The deposited eggs were
incubated under laboratory conditions
until adult emergence. The percentage of
hatchability and the percentage of reduc-
tion in progeny were calculated as fol-
lows:

No. adults emergence
% Hatchability = X 160

No. eggs

NAEC - NAET
% Reduction in progeny = x 100

NAEC

NAEC = No. adults emergence in control.
NAET = No.adults emergence in treat-
ment.

The oviposition deterrent index (ODI)
was calcylated according to Lundgren
Formula 1975, as:

C-T

oDI= X 100

c+T

C = No. eggs in control.
T = No. eggs in treatment.

Storage experiment

The storage experiment was carried
out at three stored periods, the first, sec-
ond and third groups were stored for 1,2
and 3 months at intervals. The treatments
were carried out at the same day for three
stored groups but the artificial infestation
carried out at the same treatment day for
the first group while the second group
was left without infestation then after one
month from the treatment, the artificial
infestation was carried out. The third
group was infested with the same number
of insects after two months from treat-
ment. Mixture of garlic with ethyl oleate,
sesame with garlic and ethyl oleate oil
alone were used. Two concentrations i.e.
0.25 and 0.5 % (v/w) were used of each
treatment in the storage experiment.

Hundred five samples of cowpea
seeds were weighed and the number of
seeds of each sampie was recorded and
ranged between 2229 min. and 2586
seeds max. (mean number of seeds was

Annals Agric. Sci., 30(1), 2005
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2383.06 = 80.23). Clean cowpea seeds
were treated with each concentration of
each treatment by shaking thoroughly for
30 sec. After treatment, the seeds were
spread out in a thin layer and air-dried for
5 hr. A total of 250 gm of cowpea seeds
of each of treatment were placed in 25 x
25 cm damour bags. Ten pairs of newly
emerged adults (1-2 day old) of C. macu-
latus were placed in the bags containing
the treated cowpea seeds. The open ends
of the bags were tied with twine.

Bags of untreated seeds with the same
number of insects were divided to three
groups, each group was stored with
treated group in the same time as control.

Each treatment was replicated 5 times.
The bags were stacked randomly in a
grain storehouse. The first, second and
third groups were opened after 1,2 and 3
months from infestation at intervals. The
adults emerged was recorded and dis-
carded and the weight of seeds to each
treated or untreated sample was deter-
mined by the formula as follows:

WSBI - WSAES
% Weight loss in seeds = X100

WSB!

WSB! : weight of seeds trefore infesta-
tion

WSAES: weight of seeds after the end of
the storage period.

Also, the seeds damaged (eggs and
holes) and undamaged were recorded and
the percentage of seeds damaged was
calculated by the formula as follows:

Number of seeds damaged
% Seeds damaged = x 100
Total number of seeds damaged
and undamaged

Effect of oils on seed germination

Ten undamaged seeds from the differ-
ent treaments (garlic with ethy! oleate,
sesame with garlic and ethyl oleate oil
alone) stored in the storage experimental
for 3 months periods were selected and
placed in the pot (20cm diam.) containing
clay soil for each of treatment and un-
treated. (50 seeds on each)

The seeds left till germination were
irrigated with water. The percentage of
seeds that germinated was noted after 8
days. All germination ¢xperiments were
conducted in temperature range 28-30°C.
The experiment was replicated 5 times.

Statisticai analysis

The data obtained were statistically ana-
lyzed using one way analysis of variance
(ANOVA)Y“F” test and the means were
compared using the least significant dif-
ference statistics, L.S.D (P £ 0.05) by
Computer program Micro -stat version
2.5, 1991

RESULTS

Effect of different oils on oviposition,
egg hatchability and adults emergence

Data in Table (1) showed that seeds
treated with ethyl oleate oil or mixture of
oils were the most effective in deterring
the females from oviposition. Mixture of
garlic with ethyl oleate oil proved to be
the most effective in deterring the fe-
males from eggs laying, where the ODI
was 100% at concentration of 10.0ul/20
seeds compared with 85.34% hatch in the
untreated check.

Annals Agric. Sci., 50(1), 2005
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Table 1. Deterrent effects of some essential, vegetable oils alone or, in combination against cowpea beetle, Callosobruchus

maculatus ( means + SD, n=5)

Cong. Avg. No. %
Oils 1l /20 Ave. No. * ODL. % Adults Progeny
seeds Eges Hatchability Emerged Reduction
Garlic 50 850197 ¢ 28.08 72.0 61.2+£19.97 b 52.63
10.0 524+ 9.18 ef 48.58 49.24 258+ 6.34 de 80.03
Garlic + Ethyl oleate 5.0 242+ 481 h 72.4 18.18 44+ 1.14 96.59
10.0 0.6:0.0 I 100 0.0 0.0+0.0 f 100
Flax 50 71.4+7.83 d 3591 66.11 472+ 449 ¢ 63.46
10.0 59.249.42 e 43.77 52.03 30.8t9.17 d 76.16
Ethyl oleate 5.0 272+£5.12 h 69.54 0.0 0.0+£0.0 f 100
10.0 21.0£6.78 h 75.64 0.0 0.0+0.0 f 160
Sesame 5.0 147.6+7.83 a 1.27 11.78 174546 e 86.53
10.0 126.2+432 b 9.07 428 5.4+ 1.67 f 95.82
Sesame + Garlic 50 47.6+3.21 fg 52.16 0.0 0.0+0.0 f 100
10.0 21.2+334 h 75.43 0.0 0.0+£0.0 f 100
Untreated 0.0 1514+ 11,61 a 0.0 85.34 129.2+ 9.066 a 0.0
F - values -—-- 170.825* — e 136.96* —
LSD(0.05) - 10.88 .. e 9.04 -—

Means followed by the same letters are not significant. (P < 0.05).

e ODLI. = Oviposition deterrent index

eadmo2 patois undalodd ut sj0
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Treatments of seeds with garlic, flax
or sesame oil alene were the least effec-
tive in deterring the females from ovi-
position compared to mixture of oils.

Eges deposited on seeds treated with ei- -

ther ethy! oleate alone or with mixture of
sesame and garlic failed to hatch on both
concentrations. However, females laid
147.6 and 126.2 egg with 5 and 10ui of
sesame oi}, respectively.

Treatment of seeds with mixture of
garlic and ethyl oleate and sesame oil
alone caused reduction in percentage
of progeny reached 96.59 and 95.82% at
5 and 10pl/20 seeds, respectively

Analysis of data show significant ef-
fect on the number of eggs laid except
sesame oil at 5.0ul which proved insig-
nificant compared with the untreated
check.

Storage experiment

Data in Table (2) showed that all mix-
ture of oils tested gave significant protec-
tion to cowpea seeds stored in damour
bags for 1.2 and 3 months periods against
damaged of C.maculatus. '

Also, the treated stored seeds for 3
months lost its efficacy as average num-
ber of adults emerged and percentage of
weight loss in seeds increased compared
with seeds stored for 1 and 2 months.

Garlic plus ethyl oleate oils were the
most effective where, no seeds damaged
by the females at 0.5% (v/w) compared to
55.05% seeds damaged, 1806.0 adults
emerged and 21.98 % weight loss in un-
treated seeds with 2 months period.
However, after 3 months periods the fe-
males caused 0.51% seeds damaged , 7.0
adults emerged and 0.141% weight loss
in the treated seeds compared to 92.196%

seeds damaged, 4748.8 aduits emerged
and 52.11% weight loss in the untreated
seeds.

In case of seeds treated with ethyl
oleate at the higher concentration (0.5%)
in | month period, the females caused
1.54% seeds damaged but there was no
adults emerged. However, at 2 and
3months storage of the same concentra-
tion, the effective was reduced, where,
the females were caused 2.34 % and
3.24% seeds damaged, respectively, aver-
age number of adults emerged was 53.2
and 77.6, respectively, and 0.6 and
1.024% weight loss in the seeds at inter-
vals. Consideration of the data from all
parameter indicated an order of potency
as: mixture of garlic with ethyl oleate >
ethyl oleate oil alone > mixture of sesame
with garlic oil at 0.5% concentration.

The differences between treatrnents
and unireated were statistically signifi-
cant.

Effect of oils in seed germination

No loss in viability of the seeds
treated with garlic + ethyl oleate oil at
0.25 and 0.5% and garlic + sesame oil at
0.25% were observed unti! 3 months of
storage. A small reduction in the percent-
age of germination was found in the
treatments with ethy! oleate oil at 0.25
and 0.5% and garlic +sesame oil at 0.5%
when compared with the control (Table
3). However, Cruz and Cardona, (1981)
did not find a significant reduction in
germination of V. wunguiculata seeds
treated with soybean oil at the same
doses, Sujatha and Punnaiah, (1985)
also observed no adverse effect on the
viability of seed after application of cas-
tor oil at 10 ml/kg to V. radiata

Annals Agric. Sci., (1), 2005



Table 2. Efficacy of tested oils in protecting cowpea seeds from infestation by cowpea beetle .Callosobruchus maculatus in

storage for 1,2 and 3 months periods (means + SD,n = 5)

002 (1)0s “1dg "suBy sreuuy

Storage periods
oil C«:/nc. imonth 2 months 3 months

s ‘ % Avg No. % % Avg No. % % Avg.No, %
VW) seeds adults Weight Seeds adults gy  Seeds adults  weight

damaged  emerged loss damaged emerged loss damaged emerged loss

Garlic +Ethyl 0.25 0.0+ 0.0+ 0.0+ 1.67+ 27.2+ 035+ 3.06+ 99 2+ 1.28+
olcate 00 f 00 d 00 b 0.42 ef 998 ef 0.14 cd 045¢ 20.12 de 085 ¢
0.5 0.0+ 0.0x 0.0+ 0.0z 0.0+ 0.0+ 051+ 7.0+ 0.141%

00 00 d 00 b 006 fg 00 fg 00 cd 0.16¢ 46 fg Ollc

Ethyl oleate 0.25 3.5+ 922+ 0.92+ 496+ 162.0+ 244+ 1032+ 276.8+ 3.964
047 d 10.7 ¢ 022 b 0.5 cd 92 ¢ 1.23 be 02 cd 11.82 ¢ 027 ¢

0.5 1.5+ 0.0+ 0.0+ 234 53.2+ 0.6 324+ 77.6+ 1.024+

039 ¢ 00 d 00 b 0.34 de 5.8 de 0.17 ed 0.55 de 792 of 0422 ¢

Sesame+garlic 0.25 6.7+ 13164 1.5+ 14.3+ 3292+ 4,74+ 66.55+ 9852+ 12,64+
064 b 153 b 043 b 122 b 05 b 1.7 b 24b 634 b 14 b

0.5 5.2+ 0.0+ 0.0+ 7.96+ 83.0¢ 0.96+ 12,82+ 142.0% 2.64+

048¢ 00 d 00 b 035 ¢ 13.73 cd 0.26 cd 0.51c¢ 10.8 cd 03 ¢

Untreated 0.0 895+ 475.6+ 7.52% 55.05+ 1806.0+ 2198 922+ 47488+ 5211+
1.65 a 429 4 312 a 42 a 1027 a 281 a 706a 185.15a 4.02 a

F values 113.9 ** 485.51** 367 ** 149 102 ** 25514 ** 49.73%* 185.25%* 592 .66**  [48.18**

1.SD.(0,05) (.94 22.91 1.544 4.611 118.042 3.24 7.83 205.52 4.476

Means followed by the same letters are not sigaificant. (P<0.05).
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Table 3. Effect of different tested oils on cowpea seeds viability after 3

months of storage

% %
Oils Conc.(v/w) germination
Garlic + ethyl oleate 05 90.0 ab
025 96.0 ab
Ethyl oleate 0.5 860 b
0.25 830 ab
Garlic + sesame 0.5 88.0 ab
0.25 940 ab
Untreated 0.0 9.0 a
F-value - 1.93 unsignificant
LSI{0.05) -—--- 0.86
DISCUSSION Sesame oil was the least effective as

The present investigations show that
garlic, flax, ethyl oleate or sesame oils
did not prevent the adults C. maculatus
from laying the eggs on treated seeds.
However, the oils alone significantly re-
duced the percentage of egg hatchability
at the concentrations 5.0 and 10.0ul, ex-
cept for the eggs laid on seeds treated
with ethyl oleate oil failed to hatch com-
pletely.

Flax oils gave efficiency as oviposi-
tion deterrent index reached 35.91 and
43.77% at concentrations 5.0 and 10.0ul.
(The major constituents linocinnamarin
(glucosyl-pcoumaric methylester) and
linocaffein’ (glhucosyl caffeic methylester)
from flaxseed hulls (Thrahim and Shaw,
1970).

oviposition deterrent index, however,
sesame oil was the most effective as an
ovicidal action whereas, no eggs hatched
at all doses used compared with all ireat-
ments.

These trends are similar to those ob-
tained with He et al (1996) who found
that garlic oil did not prevent oviposition
by adult T castaneum. Even at concentra-
tions that killed 80% or more of the
adults, eggs were still laid on the wreated
filler papers. At lower concentrations,
reduction in emergence was observed, but
the weights of the F, adults were not sig-
nificantly affected by the treatment. Pe-
troleum ether extract of garlic repelled
Callosobruchus chinensis (L.) (Pandey ef
al 1976).

Annals Agric. Sci., 50(1), 2005
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Cruz and Cardona, (1981) found
that purified oils of soybean and com,
and crude com oil showed efficacy
against Callosobruchus chinensis L. at
5,10 and 15 mg/kg for 8 months in pro-
tectant of Vigna unguiculata (L.). These
treatments and an improvement in their
appearance and palatability did not affect
seed germination was noted. Rajapakse
and Van Emden, (1997) found that corn,
groundnut, sunflower and sesame oils
significantly reduced oviposition by all
three bruchid species at 10 ml/kg. At this
dose, groundnut and sesame oil reduced
oviposition significantly more than corn
and sunflower oil. However, at the lower
dose of 5 mlkg, the ranking of the oils
differed noticeably from that at 10 ml’kg.
All four oils significantly reduced ovi-
position by C. maculatus and C. chinen-
sis, but groundnut oil gave a poor reduc-
tion while sesame oil gave the greatest
reduction for all three bruchid species.
With C. rhodesianus, the com oil treat-
ment failed to reduce oviposition signifi-
cantly at 5 mi/’kg.

Abd El-Salam, (2000) found that the
number of deposited eggs by 10 adults
females Lasioderma serricorne offered
food treated with different dosages of
Ethyl oleate oil decreased significantly in
comparison with the control. The mini-
mum number of eggs laid per 10 females
was 38.0 eggs on an average at 10.0mg/g
diet compared with 172.0 eggs for the
control. The oviposition deterrent index
(ODI} was 63.81%, 73.1% eggs haiched
and 29.7% adults emergence.

It has been postulated that fatty acid
chain lengths are related to the amount of
insect control (Shaaya ef af 1976). Insec-
ticidal activity has also been attributed to
the triglyceride component and to the

oleic acid content (Hill and Schoonho-
ven, 198ia,b). )

In the present study, when garlic
mixed with ethyl oleate oil and sesame
with garlic oil (I:1), the mixtures were
the most effective as oviposition deterrent
index and ovicidal action.

The present investigations showed the
possibility to use oil mixtures as protec-
tant the cowpea seeds by storage for 1,2
and 3 months periods in the damour bags
from infestation by C. maculatus. After 3
months storage, mixture of garlic with
ethyl oleate oils {0.5%) were the most
effective followed by ethyl oleate and
mixture of sesame with garlic oils. Higher
cencentration provided greater protection
for 3 months period but the lower gave
least protection. Also, the oils or the mix-
tures lost their efficacy at 3 months peri-
ods compared with | and 2 months peri-
ods.

These data are agreement with those
obtained by Singh et al (1978) who found
that castor oil was effective against C
maculatus, conferring complete protec-
tion when applied to V. unguiculata at 8
mg/kg and against C. chinensis for 18
months when applied to V. radiata at 10
ml’kg (Babu et al 1989). Singh et al
(1990) found unsignificant effect by soy-
bean oil it the control of C. chinensis in
chickpea and against C. chinensis in V.
unguicuiata at doses of 10and 15 mlkg
for 8 months (Cruz and Cardona, 1981).
Palm and coconut oils at 4 mi’kg were the
most effective protectants of chickpea
seeds against C. chinensis, for 3 months
of storage, followed by groundnut, rape
seed and mustard oils. Sesame, sunflower
and soybean oils were considered inferior
to the others (Singh et al 1990). Caswell,
{1981) reported a loss of approximately
50% of cowpeas in storage for 3 or 4

Annals Agric. Sci., S0(1), 2005
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months due to infestation by C. macula-
ius (F).

Immediately after application the oils
reduced C. maculatus oviposition. This
may be related to a repellent action of the
mixtures of oils as found for this species
and for C. chinensis in V. radiatg treated
with different vegetable oils, including
castor oil (Varma and Pandey, 1978;
Babu et af 1989). The oils probably af-
fected the eggs and/or the larvae by
chemical toxicity and/or physical proper-
ties by the mechanisms mentioned by
Singh et al (1978), Messina and Ren-
wick (1983) and Don Pedro (1989).

The efficacy of neem, citrus, garlic
and podina powders and neem oil at |
and 2% (w/w) in sorghum grains was
evaluated against larvae of Trogoderma
granarium by Sudesh e al (1996) and
found that Neem kernel powder and neem
oil completely prevented damage by an
introduced larval population. Maximum
loss (11.2%) was recorded in the control
followed by garlic-treated grains (7.9%).
Grains treated with neem kernel powder
and neem oil did not show any weight
losses after one-month storage. In other
treatments, grain damage was noticeable
after 3 months, although significantly less
than in untreated grains.

The mechanism involived in the pro-
tection of oil-treated seeds is unclear, The
mode of action of oils is partially attrib-
uted to interference in normal respiration,
resulting in suffocation (Schoomhoven,
1978). However, factors other than oxy-
gen starvation probably also play a role in
their mode of action (Schoonmhoven,
1978). Repellent and ovicidal properties
of different oils have aiso been observed
(Varma and Pandey, 1978; Babu e al
1989). Egg mortality has been attributed
to toxic components {Su et al 1972) and

also to physical properties, which cause
changes in surface tension and oxygen
tension within the egg (Singh et af 1978).
It is also thought that oils exert some le-
thal action on developing embryos or first
instar larvae, e.g. by the reduction in
doses of gaseous exchange due to a “bar-
rier” effect and/or direct toxicity by pene-
tration doses of oil fractions (Don Pedro,
1989). Another hypothesis is that oil infil-
tration under the operculum may block
respiration or disrupt the water balance of
eggs and developing embryos (Messina
and Renwick, 1983). Vegetable oil
treatment 1s a convenient and inexpensive
method of protection from insect infesta-
tion of stored seeds on small farms and in
households. The oil doses not affect the
germination seeds and the small amount
of oil on the treated seeds does not affect
the flavour. The nutritive value of the oil
is retained by the treated seed when pre-
pared for consumption (Hill and
Schoonhoven, 1981b). Cruz and
Cardona, (1981) noted that soybean and
comn oils improved the palatability of V.
unguiculata. '
Finally it is recommended to use gar-
lic + ethyl oleate to control C. maculatus
in stored cowpea for approximately 3
months. During this period of time there
was a reduction in the development of
populations of this species in seeds
treated with garlic + ethyl oleate oil at
this concentration (0.5%) and use damour

bags.
ACKNOWLEDGEMENTS

The author acknowledge with grati-
tude to Prof. Dr. Nadis, Z. Dimetry
(N.R.C.) in providing the oils used in this
study.

Annals Agric. Sci., 50(1), 2005



Oils in protecting stored cowpea 293

REFERENCES

Abd El-Salam, A.MLE. {2000). Efficacy
of Some Botanical Toxicants Against the
Cigarette Beetle, Lasioderma serricorne
(F.) Attacking Medicinal Plants. pp.
235-237. Ph.D. Thesis in Agricultural
Science, Faculty of Agriculture, Cairo
University, Egypt.

Ahmed, K.; F. Khalique; M. Afzal;
B.A. Malik and M.R. Malik (1988).
Efficacy of vegetable oils for protection
of greengram from attack of bruchid bee-
tle. Pakistan J. Agric. Res., 9: 413-416.
Babu, T.R.; V.S. Reddy and S.H. Hus-
saini (1989)., Effect of edible and non
edible oils on the development of the
pulses beetle Caflosobruchus chinensis
(L) and on viability and yield of mung-
bean (Vigna radiata (L) Wilczek).
Tropical Science 29: 215-220.

Booker, R.H. (1967). Observation on
three bruchids associated with cowpeas in
Northern Nigeria. J. Stored Proc. Res., 3:
L-13.

Caswell, G.H. (1981). Damage to stored
cowpeas in Northern Nigeria. Samaru J,
Agric. Res., 1 11-19,

Caswell, G.H. and S. Akibu (1980). The
use¢ of pirimiphos-methyl to control
bruchids attacking selected varieties of
stored cowpea. Tropicali Grain Legume
Bulletin 17/18: 9-11.

Crowell, L.P.; S.W. Kennan; D.J.
Haag; S. Alomad; E. Vedejs and N.M.
Gould (1992). Chemoprevention of
mammary carcinogensis by hydroxylated
derivatives of d-limonene. Carcinogene-
sis, 13: 1261-1264.

Cruz, C. and E. Cardona (1981). Con-
trot of dry seed weevils with cooking oil.
Journal of Agriculture of the University
of Puerto Rico 65: 293-298.

Don Pedro, K.N. (1989). Mechanisms of
action of some vegetable oils against Si-
tophilus  zeamais Motsch. (Coleop-
tera:Curculionidae) on wheat. J. Stored
Proc. Res., 25: 217-223.

Golob, P. and O.J. Webley (1980). The
use of plants and minerals as traditional
protectants of stored products, Report of
the Tropical Products Institute, pp. 12-
13, G 138,VI. London.

Gunstone, F. (1999). Fatry acids-
nomenclature, structure, isolation and
structure determination, biosynthesis and
chemical synthesis. In: Fatty Acid and
Lipid Chemistry. Aspen Publisher,
Gaithersburg, MD, pp. 123-126.

Hill, JM. and A.V. Schoonhoven
(1981a). Effectiveness of vegetable oil
fractions in controlling the Mexican bean
weevil on stored beans. J. Econ Entom,
74: 478 - 479,

Hill, JM. and A.V. Schoonhoven
(1981b). The use of vegetable oils in con-
trolling msect infestations in stored grains
and pulses. Recent Advances Food Sci-
ence and Technology 1: 473-481.

Ho, S.H.; L. Koh; Y. Ma; Y, Huang
and K.Y. Sim (1996). The oil of garlic,
Allium sativum L. (Amaryllidaceae), as a
potential grain protectant against Tri-
bolium castaneum (Herbst) and Sitophilus
zeamais Motsch. Postharvest Biology
and Technology, 9(4}: 1-48.

Ibrahim, RK. and M. Shaw (1970).
Phenolic constituents of the oil flax
(Linum usitatissimum). Phytochemistry,
9: 1855-1858.

Ivbijaro, M.F. (1984a). Groundnut oil as
a protectant of maize from damage by the
maize weevil Sitophilus zeamais Motsch.
Protection Ecology 6: 267-270.

Ivbijaro, M.F. (1984b). Toxic effects of
groundnut oil on the rice. weevil Sitophi-

Annals Agric. Sci., 50(1), 2003



294 Abd El-Salam

lus oryzae (L.). Insect Science and Its
Application 5; 251-252.

Jackai, L.E.N. and R.A. Daoust (1986).
Insect pests of cowpea. Amnual Review
of Entomology 31: 95-119.

Kubo, 1.; H. Muroi and A. Kubo
(1994). Naturally occurring antiacne
agents. J. Nat. Prod., 57: 9-17.
Lundgren, D.T. (1975). Natural plant
chemicals acting as oviposation deterrent
on cabbage butterflies, Pieris brassica
(L.}, P. rapae (L.) and P. napi (L.). Zool.
Soc., 4: 253-258.

Messina, F.J. and J.A.A. Renwick
(1983). Effectiveness of oils in protecting
stored cowpea from the cowpea weevil
(Coleoptera: Bruchidae), J. Econ Entom,
76: 634 - 636.

Ogunwolu, O. and A.T. Odunlami,
{1996). Suppression of seed bruchid (Cal-
losobruchus maculatus) (F.) development
and damage on cowpea {Vigna unguicu-
latay (L) Walp. with Zanthoxylum
zanthoxyloides Lam. Waterm. (Rutaceae)
root bark powder when compared to
neem seed and pirimiphos-methyl. Crop
Protection 7: 603—607.

Pacheco, A.l.; F. De Castro; D. De
Paula; A. Lourencao; S. Bolonhezi and
K.M. Barbieri {1995). Efficacy of soy-
bean and caster oils in the control of Cal-
losobruchus maculatus (F.) and Calloso-
bruchus phaseoli (Gyllenhal) in stored
chick-peas (Cicer arietinum L.}. J. Stored
Prod. Res., 19: 57-62.

Pandey, N.D.; S.A. Singh and G.C. Te-
wari, (1976). Use of some plant powders,
oils and extracts as protectants against
pulse beetle Callosobruchus chinensis L.
Indian Journal of Entomology, 38: 110-
13

Pandey, G.P.; R.B. Doharey and B.K.
Varma (1981). Efficacy of some vegeta-
ble oils for protecting greengram against

the attack of Callosobruchus maculatus
(Fabr.). Indian Journal of Agricultural
Sciences 51: 910-912,

Pierrard, G. (1986). Control of the cow-
pea weevil, Callosobruchus maculatus, at
the farmer level in Senegal. Tropical Pest
Management 32; 197-200.

Rajapakse, R. and H.F. Yan Emden
{1997). Potential of Four Vegetable Qils
and Ten Botanical Powders for Reducing
infestation of Cowpeas by Calloso-
bruchus maculatus, C. chinesis and C
rhodesianus J. Stored Prod. Res., 33(1):
59-68.

Regnauit-Roger, C. and A. Hamraoui
(1993). Efficiency of plants from the
south of France used as traditional protec-
tants of Phaseolus vulgaris L. against its
bruchid Acanthoscelides obtectus (Say).
J. Stored Prod. Res., 29: 259264,
Schoonhoven, A.V, (1978). The use of
vegetable oils to protect stored beans
from bruchid attack. J. Econ. Entomsl,
71: 254-256.

Sekou, M.K.; C. Vinceat; J.P. Schmit;
J.T. Arnason and A. Beianger (2001).
Efficacy of essential oil Ocimum basili-
cum L. and O. gratissimum L. applied as
an insecticidal fumigant and powder to
control Callosobruchus maculatus (Fab.)
(Coleoptera:Bruchidae). J. Stored Prod.
Res., 37: 339-349,

Shaaya, E.; G. Grossman and R. Ikan
(1976). The effect of straight chain fatty
acids on growth of Callandra oryzae.
Israel Journal of Entomology 11: 81-90.
Shaaya, E.; U. Ravid; N. Paster; B.
Juven; U. Zisman and V. Pissarev
(1991). Fumigant toxicity of essential oils
against four major stored-product insects.
Journal of Chemical Ecology, 17: 499-
504,

Shaaya, E.; M. Kostjukovski; J. Eil-
berg and C. Sukprakara (1997). Plant

Annals Agric. Sci,, 50(1), 2005



Qils in protecting stored cowpea 295

Oils as Fumigants and Contact Insecti-
cides for the Control of Stored-product
Insects. J. Stored Prod. Res., 33(1): 7-
15.

Singh, S.R.; R.A. Luse.; K, Leuschuner
and D. Nangju (1978). Groundnut oil
treatment for the control of Calloso-
bruchus maculatus (F.) during cowpea
storage. Journal of Stored Products Re-
search 14: 77-80.

Singh, S.; S.K. Singa! and A.N. Verma
{1999). Evaluation of some edible oils as
protectants of chickpea seeds, Cicer ari-
erinum L. against pulse beetle, Calloso-
bruchus chinensis (L:) by preferential
feeding method. In: Proceedings of the
Sth Internatlonal Working Conference
on Stored-product Protection (Bor-
deaux, France, 1990) (Edited by Fleurat-
Lessard F. and P. Ducom), pp. 1715
1724.

Sudesh, J.; A.C. Kapoor and S. Ram
(1996). Evaluation of Some Plant Prod-
ucts Against Trogoderma granarium
Everts in Sorghum and Their Effects on
Nutritional Composition and Organolep-
tic Characteristics. J. Stored Prod. Res,
32(4): 345-352.

Su, H.CF.; R.D. Speirs and P.G.
Mahany (1972). Toxicity of citrus oils to
several stored-product insects: laboratory
evaluation. Journal of Economic Ento-
mology 65: 438 - 441.

Sujatha, A. and K.C. Punnaiah (1985).
Effect of coating stored seeds of green-
gran with vegetable oils on the develop-
ment of pulse beetle. Indian Journal of
Agricultural Sciences 55: 475 - 477,
Varma, B.K. and G.P. Pandey (1978).
Treatment of stored greengram seed with
edible oils for protection from Calloso-
bruchus maculatus (Fabr.}. Indian Jour-
nal of Agricultural Sciences 48: 72-75.

Y40 ¢ TAI=YAY t(\)tl Sepe 5)%(#;&5%; iﬁb)lw; l,ﬁb)‘f}hj\mujpu
Al e Lugll o0 A6, A 4300 g Ay phoadl gy 3 (damg 0 liS
L oll 2 ludisy
Callosobruchus maculatus (F.)

[¥-]

‘M-\gﬁsﬁ}m;aj
oAl = A - CgagDl gl Sl ~ Chll Ay A pud )

sludid. 2da agll audayl daitaS 32D
J oy dy pul e DA Ga Ll
PORY- RCHG RS A F ORI LYY
daileS adlad S culS ocady JAaY

Bt P W RESTC WRT NN PO

JAYy Sty ety aglll S
QAT ol Cigp) e dagliay Cul
Ay gl Q) opa pgill Cyjy il

Annals Agric. Sci., 50(1), 2005



296 Abd El-Salam

A < W o gan e aay
Aadlll ALISH C pdally (ALaSH cdb yiadl
NSTIRPLRE " RPN S VSR Y R D
b e Jy L coldedt K F 5
Clioy Cun hfadly 5 Gl 4llad
Yo YEY A 5l o5y A skl A
(calsh SN, Ll cu) il
boglia)%Y, 18y (Cadf QB )Y, Y
G TN i (amandly Al
3 Al Al dlh, &R
{03 dps) %e 0

O ble Jumadall il ekl LS
oo By G 80 sae Al p
Yoead Aty aldeadl Gl iy
JR O gsima (36 a5y pae el
cAlalaall e y Alataadl

Loalaall S AL Gaddl sy
Lisdy, A Cpill 4.
iy (B piadl dpa Gl Sya Al

oy <.r“ g

aflad (B ey puandl Cyj o
S e g Ganll puagl ails
SIS afled SV I8 asSl, Aadddal)
oy ol A e B Cum Gl
o, de %IYVVA ) clay 4 giea
Sy Saa Ve v die %6, YA by Sia
2 ol el da %oA0 Y E 4 s
Jalalalt
Cu) daglaa o Al il LS
WS e el gt Sty o0
%0 ga apd sad LA e
pig A el Y oas W3S H
oI B ) AR i da e

amal 2 ol b 2ea 2} iagad
Jelad @il e Jietedd ol

Annals Agric. Sct., 50(1), 2005



