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ABSTRACT

The effectiveness of Prosopis julilora (SW) D.C. seed extracts againsi
Sitophifus oryzae (L.} insect reared on wheat grains was investigated in iaboratory
bigassays. All lested plant extracls (petroleum ether, chioroform, and acelone)
effectively controlied aduit insects and their toxicity LCss and LCso values averaged
(12.0, 5.8mlfkg) for acetone < petroleum ether (8.0, 4.1ml/kg) < chloroform {8.3,
2.2ml/kg). respectively. A high significant effect on oviposition (P< 0.05) was found for
all tested extracts at LCsp levels, while at LCes levels, oviposition was completely
inhibited. Thus, a progeny emergence was completely suppressed at LCgs levels as
well as at LCsp of acetone exiract. Chioroform extract indicated a slow rate of
degradation after 1 month of storage (90% mortality). All lested plant extracts cauvsed
foss in grain wheat after 45 days of storage, but chloroform extract was the most
effective compound. Most treatments didn't affect water absorption but viability was
sigrificantly reduced. Petraleum ether and chiloroform extracts caused a significant
inhibition effect of AchE in adult insects while acetone extract caused a significant
activation effect. All extracts caused significant activation effects on AcP and AlkP
except chioroform and acetone extracts treatments that caused a significant inhibition
effect cn AcP in aduits. Moreover, all extracts showed significant decrease in protein
and carbohydrate contents of adult insects, except carbohydrate content of adults
treated with acetone extract, meanwhile, there was a significant increase of lipid
content in adults treated with all extracts and carbohydrate content in aduits treated
with acetone extract.

Keywords: Grain Protectant, Plant Extracts, Mesquite, Prosopis jufiflora, Sitophilus
oryzae, Botanical Inseclicide,

INTRODUCTION

Currently the measures to control pest infestation in stored grain
preducts rely heavily upon the use of insecticides which can lead to problems
of build up the toxic residues and environmental contamination (Zettler and
Cuperus, 1990; White, 1985).

The indigenous materials of botanical origin are an important source
of grain protectant because they have been found to possess toxic effects
against insects (Arroyo, 1955). Research on the evaluation of available local
plants is very necessary to help farmers to use these plants to limit post-
harvest losses of their products caused by different insects. Mesquite plant,
Frosopis juliflora is a common widely spread in most parts of Saudi Arabia
{Collenette, 1999, Chaudhary and Al-Jowaid, 1999). The aqueous extracts of
the leaves was previously considered to have antibacterial (Satish et af,
1999}, antifunga! {Ahmed et al, 1997, Gomathi and Kannabiran, 2000;
Kamalakannan et al., 2001) activities. Leaf extracts of P. juliflora also showed
an insecticidal efficiency against Callosobruchus analis {Tabassum et al,
1994) and Piutella xylosteila (Torres et al, 2001).
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The present investigation was studied to evaluate the effectiveness
of P. juliflora seed extracts as a protectant against the rice weevil Sitophilus
oryzae (L.) by testing the effect of the seed extracts on each of the following
aspects: adult mortality, egg laying, adult emergence, grain weight loss,
residual effect, grain viability, grain water absorption, enzymes assay and
main metabolites.

MATERIALS AND METHODS

Rearing technique:

The insect pest S. oryzae were cultured in glass jars on wheat grains
under controlled temperature and humidity (27°C and 70% relative humidity).
The new cultures were prepared by adding each 200-300 adults (unsexed)
from a stock culture to about 500g of wheat grains in a glass jar. After 3
weeks of oviposition period, the parent adults were removed, and one week
old insects subsequently emerging were used for the experiments. All
experiments were conducted using wheat grains at the same conditions.

Extraction technique:

Mesquite seeds were obtained from the local markets then washed,
dried and ground in electric grinding machine. A sufficient quantity of powder
was extracted with organic solvents (of increasing polarity), petroleum ether,
chloroform and acetone as described by Su (1985). The solvents were
sequentially used to extract the plant material for a period of 48h each at
room temperature then filtered through anhydrous sodium sulfate. The rotary
evaporator was used to remove the solvents. The obtained oils in each case,
were stored in labeled plasticap bottles at 5°C until required for use (Islam,
1983).

Mixing technique:

For all experiments extract were added to wheat grains in glass jars
using solvents as a carrier. Each concentration of every extract was dissolved
in his solvent and shacked thoroughly, subsequently allowing solvent
evaporation by a stream of air. All treatments were replicated at least 3 times.
In ail cases, the experiments were performed in constant temperature
incubators at 27°C and 70% RH. Three jars of grains were made to each
treatment where they were treated with 0.2ml of each solvent and used as
control. All treated jars were covered with cloth fastened with rubber bands to
prevent the contamination and insects from escaping.

Adult mortality:
Four different concentrations were prepared from each extract after

preliminary test. Twenty adults of S. oryaze of mixed sex were introduced into
each jar containing 10g of wheat grains. The effects of P. juliflora seed
extracts on the survival of adults rice weevils was assessed by recording
mortality at 1, 3, 5, 7, 14 days. Adults were considered as dead when no
response was obtained after probing the abdomen with forceps. Percentage
insect mortality was calculated for each concentration using the formula
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proposed by Abbott (1925). Moreover, LCsp and LCqs values during the first
three days, were calculated according to probit analysis (SPSS, 1999). The
data were subjected to analysis of variance. Significant differences between
treatment means were separated at P = 0.05 by Duncan’s multiple range test
{1951,

Oviposition and adult emergence:

At this experiment the following parameter were assessed:
i} Total number of eggs faid.
iy Total number of adult emergence.

Concentrations of LCse, LCqs and controls of either petroieum ether,
chloroform and acetone extracts were applied to each of three replicates
consisting of 5g wheat grains in a glass jar. Ten pairs (1-7 day old) of S
oryzae adults were added to each jar. They were sexed following the method
described by Halstead (1963). Egg laying capacily of weevils was recorded
after 10 days. Acid Fuschin stain was employed for the detection of the eggs
{Frankenfeld, 1950). The eggs were counted from the stained grain samples.
A similar treatment was made to determine total emergence. After 10 days,
the insects were removed and from the first day of emergence, the newly
hatched weevils were removed and counted daily. The following formula was
used to determine the percentage reduction in the number of eggs and
offspring:

X
x 100

%% =

Y
Where, X = the number of eggs or adults in the treatment.
Y = the number of eggs or adults in the control.
For comparison between treatment and control, t- test was used.

Grain welght loss:

Percent loss in grain weight was calculated by following the method
of Khare and Johari {1984). To determine moisture content (%), 10g samples
of wheat grains were grounded finely and heated in oven at 105°C for 18
hours and reweighed. Samples of 10g grains were weighted, transferred into
glass jars and treated with seed extracts of P. juliflora at LCsy and LCgs . Each
treatment was replicated three times. Solvents were similarly pipette in
another jars used as controls. After thorough mixing and evaporation of the
solvents, 20 aduits of S. oryzae were added, and the grains were stored for
45 days. Weight loss in grains was estimated by sieving the contents of each
jar by weighing the resuitants. Percent weight loss was then calculated after
correcting for moisture by the formula:

Initial grain wt - Final grain wt

x 100
Initial grain wt

All data were statistically analyzed by calculating t-test at 5% level.
3583



Al-Moajel, Nadra H.

Residual effect:

To assess the persistence of the treatments, each tested extract -
LCqs concentration including control, was mixed with 1kg samples of grain
and stirred continuously for 30 min to ensure even spread of the material over
the surface of the grains. Treated grains and controls were allowed to dry for
2hrs before storage. The grains of each treatment were infested every three
days with adult weevils of mixed sex. For each 10gm sample, 20 of S. oryzae
adults were introduced in each replicate where all treatments and control were
replicated three times. Mortality counts were made after 3 days, and the data
were analyzed by calculating LTs; and LTgs values.

Grain viability and water absorption:

Viability and water absorption tests of the treated seeds were
conducted 1 and 30 days after treatment. From each treated grains jars with
LCqs concentrations of all extracts, initial and after storage periods, and
controls, 30 grains from each treatment and control, were released between 3
petri dishes (3 replicates) on two layers of moistened Whatman filter paper.
- Treated grains were moistened daily. Germination was recorded after 10
days (Anonymous, 1966).

Water absorption tests were carried out in small jars - three quarters
full of distilled water. Two gram of treated and untreated grains were
submerged in water for 1, 5, 24 hr (Sighamony et al., 1986). At each periad,
the seeds were dried with filter paper and re-weighed to estimate the
absorbed waler.

Reduction in germination and water absorption were determined.
Results were analyzed by ANOVA, and means were compared with Dunkan's
multiple range test.

Enzymes assay:
1- Acetylcholine esterase (AchE)

Acetylcheoline esterase (AchE) was measured according to the
method described by Simpson et al, (1964), using acetyicholine bromide
(AchBr) as substrate.

2- Phosohatases (AcP & AlkP)
Acid phosphatase (AcP) and alkaline phosphatase (AlkP) were
determined according to the method described by Powell and Smith (1954).

Main metabolites:
The main metabolites (total proteins, total lipids and total
carbohydrates) were determined in the total body homogenates:

1- Total proteins
Total proteins were determined by the method of Bradford (1876).

2- Total carbohydrates:
Total carbohydrates were determined by the method described by

Singh and Sinha (1977).
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3- Total lipids:

Total lipids were estimated according to Knight et af., (1972) using
phosphovanillin reagent.
All results were analyzed by calculating t-test at 8% level.

RESULTS AND DISCUSSION

Effect on adult mortality:

The data in Table 1 showed that £ juliflora seed extracls were
remarkably effective producing mortalty after 3 days with almost all of their
concentrations on S. oryzae. However, within 1 day of exposure to wheat
grains treated with petroleum ether and chloroform extracts, 20% and 25% of
the weevil adults killed at 5 mlika, respectively. After 5 days of exposure, total
mortality was achieved by petroleum ether, chloroform and acetone extracts
at 5, 3 and 10 concentrations, respectively. A similar trend in mortality was
observed at most of other extract concentrations 7 days after exposure.

Table 1: Average mortality of Sitophilus oryzae when exposed to wheat
grains treated with different extracts of Prosopis juliflora

seeds.
‘ . % Cumulative mortafity *
Extract Coz:ﬁTga?on 1day |3Idays| Sdays |7days| 14
¢ days
Petroleum ether 3 0™ | 30™ [ 1™ 7% | 78"
4 7l 40% | 2% 85 | 100°
5 2079 | g0 | 100% - .
B 29°9 | g5™ | 100" - -
LC50 41
LC90 8.0
Slope 57
Chiloroform 1 0% 20°" 54° 7079 | 74°
2 Oade 3Dat:eh 8 1 abe 100!!8 R
3 g | 579N | qp0* - -
5 25099 95 100 - -
L.C50 22
LCY0 6.3
Slope 3.52
Acetone 4 0™ 20°™ 52° 2> | 73°
6 48d8 46bCXJ| gobce 100|Jdﬁ 3
8 16 £3% 94 | 100" | -
10 32°% 95 100 - -
LC50 58
LCY0 12.0
Slope .52
F-ratio 7.82 [ 30.422] 17.127 | 18.044 [16.834
F-tabulated | 2.218

The effect of higher and lower concentrations of tested extracts on
adult mortality was significantly different from each other, as well as mortality
was directly proportional to the level concentration and time. When each
treatment was compared with the control, a high significant difference was
obtained (P < 0.05).
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The siopes of the probit lines were steeper as concentration
increased (Table 1). On the basis of reiative toxicity at both levels (LCsy and
LCss), the treatment could be summarized as: chloroform extract (2.2, 6.3
mi‘kg) > petroleum ether extract (4.1, 8.0 ml/kg) > acetone extract (5.8, 12.0)
at LCsp and LCgs values, respectively.

The data on adult mortality showed a strong relationship between
montality percentage and extract concentration, where more than 50% of insect
mortality occurred at all tested concentrations of all extracts after an exposure
period of 5 days. Consequently, the tested concentrations of the plant extracts
are sufficient to cause significant insects mortality. The present results agree with
those previously reported by Tabassum et al.,, (1994) and Al-Moajel, (2003).

Previously, Al-Moajel and Al-Dosary (2003) stated that petroleum
ether extract was considered the most toxic plant extract, whereas in this
study, chioroform extract proved to be the most toxic one against rice weevii.

Effect of oviposition and adult emergence behavior:

Table (2) compares the ovipositional response of S. oryzae females
exposed to the extracts of P. juliflora seeds. The mean number of deposited
€ggs in grains treated with both lower and higher concentrations of Mesquite
seed extracts (LCsy and LCgs) was observed to be minimum. Maximum
determinacy in oviposition was obtained from all extracts at LCgs
concentrations (98-99%), while 84-92% ovipositional reduction was observed
at LCs concentrations. When adult insects were fed with wheat grains
treated with solvents only (petroleum ether and chloroform and acetone), the
number of eggs laid averaged 76.4, 94.7, 106.7 eggs per 10 pairs,
respectively. It is apparently showed in Table 2, a high significant effect on
oviposition (P < 0.05) was found for all extracts at LCs concentrations, while
at LCgs concentrations, oviposition was almost inhibited.

Reduction in hatchability of 97% and 85% was observed at LCsg
concentrations of petroleum ether and chloroform extracts, respectively. T-
test analysis showed that there were high significant differences, while
progeny emergence was completely suppressed in grains combining LCgs
concentration of all tested extracts as well as LCs, of acetone extract.

Complete reduction in progeny of S. oryzae treated with (Cgs
concentrations could be possible because of the observed high adult
mortality. At LCsq concentration of acetone extract egg laying was reduced by
86%, but progeny emerging was reduced by 100%, thus acetone extract was
ovicidal to the eggs of S. oryzae.

Some workers have observed a reduction in oviposition of S. oryzae
weevils on grains treated with plant extracts (Risha et al., 1990; Mahgoub &!
al, 1998; Ahmed, 2002). These results were confirmed by those of Al-Moajel
and Al-Dosary (2003) who reported that P. juliflora seed extracts were
effective in reducing the oviposition and progeny emergence of C. maculfalus.
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Table 2: Efficacy of different seed extracts of Prosopfs juliflora against
Sitophitus oryzae for ovipositional and progeny deterent

_properties in wheat grains.
| Concen- | Av.no.of Ovipositon| Av. no. of liT [Emergence|
Extract tration | egg laid {10 | T-value| reduction |emergence value reduction
(mlfkg) | pairs + SE % +5E %
Control 76.440.38 20.7+1.2 |
Petroleum [ LGy (4.1) 5 2:’_05‘ -03.68 a2 0?i012 -24.18 ‘ a7-
ether LGy (80) | 07+006 |[-194.82 9g* 0.0+000 | - 100
I S 8 [
Chloroform | Control 94.7+2 4 25.7+0 0
LCs (2.2) 15+1.20 -29.79 B4t 3.7+0.00 |-85.99 as*
LCos {6.3) 1.7+0.00 | -38.54 og* 0.0+0.00 - 100
S S
Control | 10674350 | .o e 100
Acetone LCs (5.8) 17+1.70 _29‘9? 86" 0' D:OI 00 ) 100
L095(12.0)J 0'7:0-154l S 9g ‘ | SJ

* High slgnificant differences | « = 0.05)

Residual effect:

All seed extracts at LGCg; concentrations gave almost complete
protection until 15 days of storage (Table 3).

Table 3: Susceptibility of Sftophilus oryzae adults to wheat gralns
treated with Prosopis julifiora seed extracts after different

interval of storage.
Intervals of % Adult mortality

storage (days) Pet-ether Chloroform Acefone
Initial 100 98 98
3 96 96 95
6 96 95 96
9 95 96 96
12 94 94 94
15 a5 96 g4
18 93 95 g0
21 88 95 85
24 85 95 g0
27 82 90 52
30 75 90 40
Slope | 37299 -1.8559 | -2.2149
LTy ] 12 14 . 8
LTso i 33 104 ] 43 ]

Gradually, the residual toxicity of petroleum ether and acetone extracts
decreased with length of storage, so after 30 days of storage the insects
mortality found in the treated grains being only 75% and 40%, respectively.
While in the treated grains with chloroform extracts, 80% of S. oryzae
individuals were killed after 30 days of exposure. Conseguently, adult
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mortality in chloroform extract at various storage duration seems to have
retained the initial activity, so the chloroform extract of P. julifiora seeds
obviously gave the highest degree of protection for stored gains against S.
oryzae. On the other hand, no mortality was recorded in untreated check.

It should be also noted that LT value of chloroform extract is longer than
those in petroleum ether and acetone extracts. Therefore, it can be
concluded that chloroform extract showed a long residual activity after one
month of storage.

Similar result about the effectiveness of plant extracts for nearly one
month of storage were also obtained by Al-Moajel and Abd E!-Baki, (2000) with
Brassica rapa extracts against R. dominica, and Ahmed ef al, (2002) with
Capparis spinosa extracts against C. maculatus. On the other hand, some
plant extracts well protected stored products as adulticide over 2-8 months of
storage and that was previously confirmed by Mahgoub (1992) with neem
extracts against C. maculatus, and Al-Moajel (2000) with B. napus against S.
granarius. In respect of P. juliflora extracts, these results agree with that of Al
Moajel and Al-Dosary (2002) on cowpea seed extracts against C. maculatus.

Effect on grain viability

Data in Table (4) showed that the germination of grains treated with
petroieum ether, chioroform and acetone extracts at the rates of 8.0, 6.3, and
12.0 mllkg (LCgs) averaged 92.0%, 88.0% and 84.0%; and 90%, 84% and
81% after the initial and 30 days from application, respectively. All treatments
gave a range of germination reduction from 6.2% to 15.6% (Table 4). The
lowest germination value was obtained in grains treated with acetone extract,
which caused 84-81% reduction at the two experimented intervals (initia! and
after 30 days of storage), respectively.

Table 4: Effect of Prosopis juliflora seed extracts on germination of
wheat grains initial and 30 days after application.

Ea s Thirty days after
Extract and nitial ar;tn);:lic:tion
concentration ‘f/a _ o ‘f/o : %
(mlikg) Gerﬁ'g'g::'on Reduction Ger;rgg:ﬂtion Reduction
Control 98+1.15° 96+1.00°°
Petroleum ether (8.0)[9220.00®  |6.2 90+0.00™° 6.3
Chloroform (6.3)  [88£1.15° 10.2 84+2.00™ 12.5
Acetone (12.0) 84+2.31* [14.2 8110.58"° 15.6
F-ratio 17.82 33.19
F-tabulated 4.0661

Means within column followed by same letter are significantly different at P < 0.05.

These results agree with those of Khaire et af, (1992), and Abdel-
Latif (2003) who reported that there was adverse effect of plant extract and oil
treatment on germination of seeds and grains. On the contrary, others found
very negligible effect of other plant extracts on seed germinaticn (Signal &
Singh, 1990).

3588




J. Agric. Sci. Mansoura Univ., 29 (6), June, 2004

Effect on water absorption

Table (5) showed that one hour after application, chloroform and
acetone treatments absorbed significantly more water than control. Also, after
five hours from application all three seed extracts significantly absorbed more
water than in untreated control. Other treatments at intial time and all
treatments after storage period recorded very negligible effect on the amount

of water absorption. .

This effect has been reported in previcus studies (Mahgoub ef. al,
1998 and Shemais and Al-Moajel, 2000), who found no effect on water
absorption. Tembo and Murfitt {1895) reported that there was a significantly
effect of some plant oils on water absarption.

Table 5: Effect of Prosopis juliflora seed extracts on water absorption of
wheat grains initial and 30 days after application.

-

I

% Water absorption

1

Extract and Initial Thirty days after application
°°“(‘$EE)“°” thr| Shrs | 24hrs | Ahe | Shrs | 24hrs
Control 18° | 32° 512 14° 28° 50°
Petroleum ether (8.0) | 21* | 35° | 52° 17° 31? 50°
Chloroform (6.3) 23° | 38 557 14° 29° 50°
Acetone (12.0) 23 | 38° 56° 14° 277 47°
F-ratio 4.47 | 37.50 | 2,96 2,25 13.2 1,59
F-tabulated 4.0661 ]

Effect on weight loss

Table (6) indicated that the loss percentages in grain weight in
different treatments after 45 days of application ranged from 1% to 5%.

Table 6: Grain weight losses caused by Sifophilus oryzae weevil on

stored wheat grain treated

with Prosopis juliflora seed

extracts.
Concentration % Of loss in R
Extract (mlikg) weight + SE T- value % Protection

Control ;18%0_88

Petroleum ether [LCso (4.1) 2:0‘00 7.91 75
LCys (8.0) . : 10.58 83
Control 11'03350'88

Chioroform LCep(2.2) 1:0‘ 00 8.32 66
LCas (6.3) s ) 11.72 91
Control ;163::%0'88

Acetone LCso {5.8) 4:0‘76 6.01 58
LCes(12.0) s ’ 6.29 66

S = slgnificant
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While the weight loss percent was maximum in control (11.33%). On the
other hand, chlcrofoerm extract at LCg5 concentration was found to be the best
preventing material, which caused only 1% loss. There were significant
differences (P < 0.05) between the weignt loss between treated wheat grains
and control after 2 months. The percentage losses in grain weight were
significantly lower in grain treated with acetone extract than in the grain
treated with other extracts, and the percentage weight loss was significantly
higher in grain, treated with chloroform extract at LCs and LCgs
concentrations. Consequently, chloroform extract at LCgs value was the most
effective extract in reducing the grain weight loss, which gave 91% reduction.
All plant extracts protect the grains against feeding by the insect pest $.
oryzae.

Effect on esterase and phosphatase enzymes

Table {7) showed that in petroleurn ether and chicroform extracts
treatments, acetylcholinesterase (AchE) enzyme significantly decreased
(1101.48 and 1057.67 um/g/min) for the two extracts, respectively and that
compared with 1222.07um/g/min in the control. But in case of acetone
extract, AchE enzyme slightly increased (1230.41 um/g/min). Acid
phosphatase enzyme (AcP) activity was significantly inhibited by using
chloroform and acetone extracts (233.65 and 253.85 um/g/min) compared
with 281.39 in control, respectively. Acetone extract increased AcP enzyme
to an average of 311.63 pm/g/min.

On the other hand, alkaline phosphatase enzyme (AlkP) activity
increased in all tested extracts, which reached 6.33, 5.41 and 10.95 um/g/min
with petroleum ether chlioroform and acetone extract treatments, respectively.
In general, acetone extract caused the highest effect.

Petroleum ether and chloroform extracts caused a significant
inhibition effect of AchE. Similar effect of chloroform and acetone treatments
was also obtained on AcP. On the contrary, the petroleum ether treatment
caused a significant activation effect of both AlkP, and AcP enzymes. Ahmed,
(2000) found that after 72 hrs of exposure, Ricinus communis seed extracts
caused an inhibition effect in 8. oryzae adults.

Effect on main metabolites

Data presented in Table (8) showed that after 3 days of P. julifiora
seed extracts application, the total protein content significantly decreased in
all treatments. Protein content was at its lowest level (13.78 mg/g) in adults
treated with chloroform extract. Slight increase was obtained with petroleum
ether and acetone extracts (16.59 and 16.48, respectively) compared with
20.08mg/g in control. On the contrary, total lipids were significantly increased
in all extracts. Total lipids showed the highest level (36.95 mg/g) in
chloroform extract, while using petroleum ether and acetone extracts, the
total lipids had a normal increase (22.25 and 21.58 mg/g, respectively)
compared with 20.02 mg/g in control. Meanwhile, the carbohydrate content
was significantly higher in adult insects treated with acetone extract (15.08
mg/g), and had a significant lower levels (6.20 and 11.24 mg/g) in petroleum
ether and chloroform treatments, respectively compared with 14.17 mg/g in
control.
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From the previous results, it can be concluded that ali extracts led to a
significant decrease in protein and carbohydrate contents of adult insects,
except carbohydrate content in those treated with acetone extract. There was
also a significant increase of lipid content in adults treated with all extracts
and carbohydrate content in those treated with acetone extract.

Generally. the results showed that the lowest amount of protein and
the highest amount of lipid were obtained in treatments using chloroform
extracts. The lowest amount of carbohydrate was observed in insects treated
with petroleum ether extract. These results of reduction in protein and
carbohydrate contents and increase of lipid contents by using P. julifiora seed
extracts may be due to prevention action.

These results of increasing of lipid are in agreement with Mostafa
and Sherif {1993) by using different plant powders.

From the previous resulls, it can be concluded that according to updated
information, the activity of seeds of P. jufiffiora as protectant was carefully
studied here for the first time (Al-Moajel and Al-Doary, 2002, 2003). It can be
stated that seed extracts of P. juliflora plant are useful grain protectants
because of their foliowing advantages:

It can be used as natural toxicants agent. They may have no toxicity to
mammals, because are normaily used as human foods and animal fodders
(Fleger, 1990). They have also medicinal and pharmacological properties
{Rogers, 2000; Kamalakannan et af, 2001).

The present results indicate that seed extracts have obvious toxic
effect on adult insects and they also reduced insect fecundity and weight loss
of exposed grains. Chloroform extract was the most effective extract with low
concentration on adult mortality with more active of residual effects and less
of weight loss than the other tested extracts. Further research dealing with
the constituents and bicactivity of P. julifiora seed extracts against other
stored product insects is needed, and there is much need to do research on
the components of its extracts.

ACKNOWLEDGEMENTS

| am a grateful to Mrs A. Al-Raddaddy for guidance on statistical
analysis.

REFERENCES

Abbott, W.S. (1925). A method of computing the effectivness of an
insecticide. J. Econ. Entormol. 18: 265 — 267.

Abdel-Latif, A M. 2003. Effect of some plant oils as protectants of stored
iegumes against cowpea beetle, Calfoscbruchus maculatus (F)
infestation. Fayoum J. Agric Res. & Dev., 17 (2) . 98 — 108.

Ahmed, S.M.S. 2002, Evaluation of wild mint Mentha fongifolia and clove
Eugenia aromatica powders for the control of Caliosorbruchus
maculatus (F.) and Sitophifus oryzae {L.). Fayoum J. Agric. Res &
Dev.,, 16{1): 30 -39,

3593



Al-Moajel, Nadra H.

Ahmed, A, V. Ahmed; S.M, Khalid; F.A, Ansari, and K.A Khan, 1997. Study
on the antifungal efficacy of juliflorine and benzene-insoluble alkaloidal
fraction of Prosopis julifiora. Philippine — J. Sci., 126 (2): 175-182.

Ahmed, S.M.S; S.M. Mahgoub, and S.M. Orsy, 2002. Caper extract as
protectant of cowpea seeds against the cowpea beelle,
Callosobruchus maculatus (F.) and the impact of treatment on seed
technology. Fayoum J. Agric. Res & Dev. 16 (1) : 90-88. .

Al-Moajel, N.H. 2000. Turnip seed (Brassica napus) extracts as grain wheat
protectants against the granary weevil, Sitophilus granarius L.. Saudi.
J. Bio. Sci., 7(1): 94 — 103.

Al-Moajel, N.H. 2003. Effect of coriander and cardamon seed extracts on
mortality and reproduction of the cowpea beetle, Caflosobruchus
maculatus Fab. Fayoum J. Agric., Res. & Dev., 17(1} 1-10.

Al-Moajel, N.H, and S.M, Abd El-Baki, 2000. Brassica rapa (Rape) seed
extracts as protectants to wheat grains against the lesser grain borer
Rhizopertha dominica (F.). Ann. Agric. Sci., Ain Shams Univ., Cairo,
45 {1): 353 - 362.

Al-Mogjel, N.-H. and M.M. Al-Dasary 2002. Mesquite plant, Prosopis juliflora
(SW). D.C. powders as protectants of mung been, Vigna unguiculata
L. Walp. Against Callosobruchus maculatus (Fab.) Infestation. J.
Egypt. Ger. Soc. Zool. 39 (E): Entomology, 67-77.

Al-Moajel, N.H. and M.M. Al-Dosary 2003. Efficacy of mesquite, Prosopis
juliflora (SW). D.C. extracts in protection of cowpea seeds from the
cowpea beetle, Callosobruchus maculatus Fab. Fayoum J. Agric.,
Res. & Dev.,, 17(1): 11-18.

Anonymous, 1966. International rules for seed testing. Proceeding of
International Seed Testing Association, XXXI, 31:48 - 91.

Arroyo, M., 1995. Lucha contra las plagas y protecc de los cullivos: una a
proxim acton historica. In : Aya C., Dolores, C., Bethencourt, L.,
Cabrera, R.M. (Ed) Conferencias del Seminario de Fitopatologia. Dpto
Biologia Vegetal Universidad de La Laguna spain, pp. 41-51.

Bradford, M.M. 1976. A rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye
binding. Anal Biochem., 72: 248-254.

Chaudhary, S.A. and A.A. Al-Jowaid 1999. Vegetation of the Kingdom of
Saudi Arabia. National Agriculture and Water Research Center
Ministry of Agriculture and Water, Riyadh. Saudi Arabia.Duncan D.B.
1951. A significance test for differences between ranked treatments in
an analysis of variance. Virginia J. Sci. 2, 171 - 189.

Collenette, S. 1999. Wild flowers of Saudi Arabia. National Commission for
Wildlife Conservation and Development (NCWCD), Riyadh, Saudi
Arabia.

Duncan D.B. 1951. A significance test for differences between ranked
treatments in an analysis of variance. Virginia J. Sci.: 2, 171 ~ 189.

Fleger, R.S. 1990. Mesquite: A world food crop. Aridus: 2 (1): 1 -3.

Frankenfeld, J.C. 1950. Staining method of detecting hidden weevil
infestation in grains. U.S. Patent No. 2, 525, 789.

3594



J. Agric. Sci. Mansoura Univ., 29 (6), June, 2004

Gomathi. V, and B.Kannabiran, 2000. Inhibitory effects of leaf extract of some
planis on the anthracnose fungi infecting Capsicumn annum. Indian-
phytopathology. 53 (3) : 305 - 308.

Halstead, D.G.M. 1963 External sex differences in stered products
Coleoptera. 8ull. Ent. Res. 54:119-134.

Islam, B.N., 1983. Peticidal action of neem and certain indigenous plants.
Proc. 2° int. Neem Conf, Rauischholzhausen, p. 263-290.

Kamalakannan, A: V. Shanmugam: M. Surendran, and R. Srinivasan, 2001.
Evaluation of plant extracts against Pyicularia grisea, causing rice
blast, Ann. Of Plant Pro. Sci,, 9 {1): 68-72.

Khaire, V. M; B.V. Khaire and U.N. Mote, 1992. Efficacy of different vegetable
oils as grain protectants against pulse beetfle, Callosobruchus
chinensis (L.) in increasing storability of pigeonpea J. Stored Prod.
Res, 28 {3): 153 - 1586.

Khare, B.P. and R.K. Johari, 1984. Influence of pheneotypic characters of
chickpea (Cicer arisfinum L) cultivars on their susceptibility to
Callosobruchus chinensis (L.). Legume Res., 7(1} : 54-56.

- Knight, J. A.; S8, Anderson and J.M. Rawle 1972 Chemical basis of the
suifophospho-vanillin  reaction for estimating serum lipids. Clin.
Chem.., 18:198-202.

Mahgoub, S.M. 1992. Neem seed extracts and powders as grain protectants
to cowpea seeds apainst the cowpea weevil, Callosobruchus
maculatus Fab. Egypl. J. Agric. Res., 70{2) : 467 - 497.

Mahgoub, S.M., SM. Ahmed, and S.M. Abd EI-Baki 1998. Use of
Petroselinum sativum oil for the protection of wheat grain and mung
bean seeds against the rice weevil, Sitophilus oryzae L. and the
cowpea beetle, Caflosobruchus maculatus (F.). Egypt. J. Agric. Res.,
76 (1) 117-125.

Mostafa, T.S. and R.K.  Sherif, 1993. Behavioral responses of some
biochemical changes of the kapra beetle to some plant powders. J.
Egypt. Ger. Soc. 2001, 12(D): 335 -~ 349,

Powell, M.E.A. and M.J.H. Smith, 1954. The determination of serum acid and
alkaline phosphatases activity with 4-amino antipyrine, J. Clin. Pathol.,
7:245-248.

Risha, E.M.; A K.M. El-Nahal, and G.H. Schmidt, 1980. Toxicity of vapours of
Acorus calamus L. oil to the immature stages of some stored - product

_ Coleoptera. J. Stored Prod. Res., 26 (3) 1 133 - 137.

Rogers, K.E. 2000. The magnificent mesquite University of Texas Press.
Austin.

Satish, 5.K.A. Raveesha, and G.R. Janardhana, 1893. Antibacterial activity of
plant extracts on phytopathogenic Xanthomonas campestris pathorars.
Letters — in Applied - Microbiology. 28 {(2) : 145 — 147.

Shemis, S.A; and Al-Moajel 2000. Efficiency and persistence of extracted
capparis, Capparis spinosa seeds against the rice weevil, Sitophilus
oryzae L. (Curculionidae:Coleoptera). Eggypt.J.Appl.Sci.; 15(2):267-
274

Sighamony S., I. Anees, T. Chandrakala and Z. Osmani 1988. Efficacy of
certain indigenous plant products as grain protectants against

3595



Al-Moajel, Nadra H.

Sitophilus oryzae (L.) and Rhyzopertha dominica (F.). J. Stored Prod.
Res. 22: 21 -23.

Simpson, D. R.;'D.L. Bull, and D.D. Lindguist, 1964. A semimicro technigue
for the estimation of cholinesterase activity in bollweevil. Ann. Ent.
Soc. Am., 57 (3) 367 - 377.

Singal, S.K, and Z. Singh, 1990. Studies of plant oils as surface protectant
against pulse beelte, Calfosobruchus chinesis {L.) in chickpea, Cicer
arietinum L. in India. Tropical Pest Management, 36 (3) : 314 — 316

Singh, N.B. and R.N. Sinha 1977. Carbohydrates, lipids and protein in the
development stages of Sitophifus oryzae and Siophilus granarius,
Ann. Ent. Soc. Am. 107- 111.

SPSS, 1999. SPSS 2 for Windows User's Guide. SPSS Inc. Chicago, IL.

Su, H.C.F. 1985. Laboratory study on effect of Anethum graveciens seeds
on four species of stored-product insectsJ.Econ.Entomol.78 | 451 —
453.

Tabassum, R.; S.N.H. Nagvi; V.U. Ahmed; Sh. Rani; M. Jahan and M.A. Azmi
1994. Toxicity determination of different plant extracts (Saponin and
Juliflorine) and neem based pesticide Morgosan-O™ against stored
grain pest Callosobruchus analis, Proc. Pakistan Congr. Zool., 14 :
326 ~ 333.

Tembo, E. and Murfitt, R.F.A. 1995. Effect of combining vegetable oil with
Pirimiphos-methyl for protection of stored wheat against Sitophilus
granarius (L.). J. Stored. Prod. Res. 31. (1) : 77 — 81.

Torres, AL; R. Barros and J.V. de. Oliveire 2001. Effects of plant agqueous
extracts on the development of Plutella xyostella (L.) {Lepidoptera:
Plutellidae) Neotropical-Entomology. 30 (1) : 151 — 156.

White, N. D.G., 19895. Insect, mites and insecticides in stored grain
ecosystem. In D.S Jayus, N.D.G. White and W.E. Muir (eds). Stored
Grain Ecosystemn (New York: Marc. Dekker). pp. 123 — 168.

Zettler, J.L. and G.W. Cuperus, 1990. Pesticide resistance in Tribolium
castaneum (Coleoptera: Tenebionidae) and Rhyzopertha dominica
(Coleoptera: Bostrichidae) in wheat. J. Econ.Entomo! 83, 1677 — 1681.

3596



J. Agric. Sci. Mansoura Univ., 29 (6), June, 2004

Gl gds Slaaliie ol 350l ¢ JA aadll B Y1 g 5 s &aliSa
il

Jarall Jgas 530

Qa3 ot Ay ) ASLaalh — (ol N -Apalal ALY Ay AN Aus

i e shal 5oV Al e Gl Dl gl Slalatin S0 Lld il
el

e e e gV 5o gy 0y ad Y A clalatiadi S
%50 5 %95 1 AnEl < 38 AL Clealitaal ol Adlad Zaa o0 Zua ¢ Rl D a
oS Bl e Whal e

> (a8 ) Je 41 5 8) sl AN P [ anS) e 5.8 5 12) st
Lf:l.;.lb Usina Lalidd yonh poiay Jane aiddl LS (p28 [ Je 2.2 56.3) 45585588
‘;Id.IUragS._a?JLa.igu;wl_,.ioJlC}A%SO_JE.E@'-CJ_}ES_;JL!&L.AI:.'a:-QL..al'a.l.‘.all(.___m?
Qi sl el 1 Je g0 2 0al e %85 ) ABEN 2 S Il el e Ly B G
e %50 3 JSE) 38 o sie 4 Gl palifieny Aldaall die K, ¢ K A0 1Ds e
austyoslEh alaias S5 AN liabinaly Al Gl a0 sie Ll Lo a0
3 e e 20 %00 Copall Rps iy Gua ey 59

O Loy 45 2u )4l S Gala | 8 Al Al ) Slalitadl ges S LS

BIE | P DR 0 PPV UO, ) ERP R PR L N FOU P EV IR B
R Pe) I IPURE 1 PR RO

S Lz il Gl 5D Y i 3G 655050805 () AN alatuad S,
(—aliiual IS 08 oanl liudll o i Ll s e Y 130 Bl 30 0 gl Galidid
LS dazie 0 ad G Al AV palitis of Yl e 580 gl y o8 4100

e s Uy yine bl I8 pal pland &<l i g Sy 5y 5l Gl 2B LS
Cﬂ)lA@(thﬂlhhA‘Cﬂ)&dlAﬂglqéLjJ%p£Jg|Aysﬁt}hﬁilgyw|uahlu
wlaliiunall arsag Alabeal) b piadl slal 0 gaall 3068 b gies

:\-\L_u:ﬁ'lwc_aﬁ‘ \_.l}la.:’\.-}u_;an_lul QLLI JJ:‘.J\_)-D]ALM?L\A_”IJ'UC_LA.\._I |_1.'I)
REPON PP EIVE ¥ POQ RV RECMIPICRYEE I B R W

3597



