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ABSTRACT: The effectiveness of mesquite plant, Prosopis fuliffora (3.W) D.C, (Family: Mimosaceae), seed extracts
against rice weevil, Sitophifus oryzae (L)), reared on wheat grains was investigated in the laboratory. The tested plant
extracts of P. juliffora in petroleum ether, chloroform, and acetone, effectively controlled adults and their toxicity
based on LCy: and LCep values respectively was in order: acetome (12,0, 5.8mlkg) < pet ether (8.0, 4.1mlkg) <
chloroform (6.3, 2.2mikg). A highly significant oviposition deterency effect (P 0.05) was found for all extracts at
LCsy levels, while at LCy levels, oviposition was nearly completely inhibited. Thus, progeny emergence was
completely suppressed at LCy levels, also at LCsp of acetone extract. Chloroform extract indicated a slow rate of
degradation after ane month of storage (90% mortality), All tested plant extracts reduced weight loss in wheal grains
after 45 days of storage, but chloroform extract was the most effective. Most treatments did not significantly affect
water absorption but viability was significantly reduced. Petroleum ether and chloroform extracts caused a significant
inhibition effect on acety] choline esterase (AchE) in adults while acetone extract caused a significant activation effect.
All three different extracts, caused a significant activation effect on phosphases (AcP and AIKF), except for chloroform
and acetone extract treatments which caused significant inhibition of AcP in adults. All extracts caused a significant
decrease in protein and carbohydrate contents of adults, except the carbohydrate content of adults treated with acetone
extract. There was a significant increase in lipid content in adults treated with all three extracts and significant
increase of carbohydrate content only in adults treated with acetone extract.
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urrently the measures to control pest infestation in

stored grain products rely heavily upon the use of
conventional insecticides which can lead to problems of
toxic residues and environmental contamination
{Zettler and Cuperus, 1990; White, 1995).

Indigenous materials of botanical origin are an
important source of grain protectants, because they
have been found to exhibit toxic effects against insects
(Arroyo, 1995). Research on the evaluation of available
local plant protection is necessary to help farmers to
use these plants, grown locally, to limit post-harvest
losses of their products to different insects.

The mesquite plant, Prosopis juliflora, is common
and widely spread in most parts of Saudi Arabia
{Collenette, 1998, 1999; Chaudhary and Al-Jowaid,
1999), The aqueous extraclts of the leaves were
previously considered to have antibacterial (Satish et
al, 1999) and antifungal (Ahmed et al, 1997;
Kurucheve er al, 1997; Gomathi and Kannabiran,
2000) properties. The efficacy of P juliflora leaf
extracts was reported against Callosobruchus analis
(Tabassum er a/l, 1994) and Plutella xplostella (Torres
et al., 2001). The efficacy of the plant powder and seed
extracts against C. maculatus were studied by Al-
Moajel and Al-Dosary (2002, 2003). Further studies
are needed to know the effectiveness of P, juliflora on
other insect pests. Keeping this in view, our present
experiment was undertaken to  evaluate the
effectiveness of P. juliflora seed extracts as a protectant
against the rice weevil, by testing effects on adult
mortality, egg laying, adult emergence, grain weight
loss, residual effects, grain viability, grain water
absorption, enzymes and main metabolites of S. oryzae
adults.

Materials and Methods

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

EXTRACTION TECHNIQUE: Mesquite seeds obtained
from the local market were washed, dried and ground in
an 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 active ingredients for a
period of 48h each at room temperature, then filtered
through anhydrous sodium sulfate. A rotary evaporator
was used to remove the solvents. The oils obtained in

each case were stored in labeled plastic cap bottles at 5°C
until required for use (Islam, 1983). The diagrammatic
presentation of the whole extraction process is given in
Figure 1.

MixING TECHNIQUE: For all experiments, exfracts
were added to wheat grains in glass jars using three
solvents as a carrier, shaken thoroughly and then
solvent was allowed to evaporate in a stream of air.

All treatments were replicated at least three times.
In all cases, the experiments were performed in
incubators at constant temperature 27°C and 70% R.H.
The grains in the control treatments were treated with
0.2 ml of each solvent. All treated jars were covered
with pieces of cloth, fastened with rubber bands to
prevent contamination and the escape of insects.

ADULT MORTALITY: Four different concentrations
were prepared from each extract after preliminary tests.
Twenty unsexed adults of S orvaze, were introduced
into each jar containing 10g of wheat grains. The
effects of P. juliflora seed extracts on the survival of
adults were assessed by recording mortality at 1, 3, 5, 7
and 14 days after release. Adults were considered as
dead when no response was obtained after probing the
abdomen with forceps.

Insect mortality was calculated for  each
concentration using the formula proposed by Abbott
(1987). LCs and LCys values during the first three
days were calculated by probit analysis (SPSS, 1999).
The data were subjected to analysis of variance
(ANOVA). Significant differences between treatment
means were separated at the P = 0.05 by Duncan’s
(1951) Multiple Range Test. Standard errors of means
were computed,

Mesquite seed powder extraet with
petroleum ether

v v
filtrate residue
L L
evapoTate extract with chloroform
L 4 v
petroleum ether extract v v
filtrate residue
cvapor!k: cxtract with*scctonc
¥ v
ehleroform extract | hd o
filtrate residue
v v
c\'ap'lzumtc dizcard
¥

acelone extract

Figure 1. Schematic presentation of mesquite seed extraction.
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OVIPOSITION AND ADULT EMERGENCE: Concentrations
corresponding to LCsp, LCys and controls of either pet-
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 5. oryzae adults
were added to each jar. They were sexed following the
method described by Halstead (1963). Each jar was
covered with a muslin cloth held in place with rubber
bands. Observations on egg laying capacity of weevils
in each treatment were taken after 10 days.

Acid fucshin stain was employed for the detection
of the eggs (Frankenfeld, 1950). The eggs were counted
from the stained grain samples. Similar treatments were
made to determine total emergence.

After 10 days, the insects were removed, and adults
of first generation were removed daily and counted.
The following formula was used to determine the
" percentage reduction in the number of eggs and
offspring

X
Y%=—2x 100
Y

where X is the number of epps or adults in the
treatment and Y is the number of eggs or adulis in the
control. Standard errors of the means were computed.
For comparisons between treatment and control, t-test
was used,

GRAIN WEIGHT L0ss: Percent loss in grain weight was
calculated following Khare and Johari (1984). The data
were analyzed statistically by using t-test at the 5%
significant level. Standard error of means was
calculated.

RESIDUAL EFFECT: To assess the persistence of the
treatments, each test extract LCss concentrations
including control — was mixed with lkg samples of
wheat grains 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 2 hours before storage.

The grains of each treatment were infested every
three days with adult weevils of mixed sex. For each 10
g sample, 20 adults of 5 orvzae were introduced in each
replicate (three replicates from each concentration and
the control). Mortality counts were recorded after 3 days,
and the data were analyzed to calculate LTs; and LTas
values.

GRAIN VIABILITY AND WATER ABSORPTION: Viability
and water absorption tests of the treated wheat grains
were conducted 1 and 30 days after treatment. From
each treatment 30 prains with LCqs concentrations of all
extracts (initial and after storage periods and controls)
were kept in three Petri dishes (3 replicates) on two
layers of moistened Whatman filter paper. Treatments

were moistened daily. Germination was recorded after
10 days (Anonymous, 1966).

Water absorption tests were carried out in small jars
three guarters full of distilled water. Two grams of
treated grains and controls were submerged in water for
1, 5 and 24 hr (Tikka et al.,, 1981; Qi and Burkholder,
1981; and Sighamony ef al., 1986). At the end of each
period, the grains were dried with filter paper and re-
weighed to estimate the water absorbed.

Means were recorded and reduction in germination
and water absorption were determined. Results were
analyzed by ANOVA, and means were compared using
Duncan's Multiple Range Test.

ENZYMES ASSAY:
Esterases

Acetylcholine esterase (AchE) - Acetylcholine esterase
(AchE) was measured according to the method described
by Simpson et al. (1964).

Phosphatases

Phoschatases enzymes (AcP and AlkP) -_Acid
phosphatase (AcP) and alkaline phosphatase (AlkP)
were determined according to the method described by
Powell and Smith (19354).

Main metabolites

Total proteins: - Total proteins were determined by
the method of Bradford (1976).

Total carbohydrates: - Total carbohydrates were
determined by the method described by Singh and
Sinha (1977).

Total lipids: - Total lipids were estimated according
to Knight et al. (1972).

Results were analyzed using t-lest at 5%
significant level.

Results and Discussion

EFFECT ON ADULT MORTALITY: The data in Table 1
show that P. juliflora seed extracts were remarkably
effective causing mortality after 3 days at almost all
concentrations of S. oryzae, However, within 1 day of
exposure to wheat grains treated with pet-ether and
chloroform extracts, 20 and 25% of the weevil adults
respectively were killed at 5 mUkg.

After 5 days of exposure, one hundred percent
mortality was achieved by pet-ether, chloroform and
acetone extracts at 5, 3 and 10 concentrations,
respectively. A similar trend in mortality was observed
with most other extracts after 7 days of exposure.

The effects of higher and lower concentrations of
extracts on adult mortality was almost significantly
different from each other. Mortality was directly
proportional to the concentration level and to time. When
each treatment was compared with the control, a
significant difference was obtained (P < 0.05).
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TABLE 1

Average mortality af 8. oryzae adulis when exposed to
wheat grain treated with different concentrations of P.
juliflora seed extraces.

TABLE 2

Toxicity of P, juliflora seed extracts applied to wheat grains
against adults of 8. oryzae.

Extract Slope LCe (mlikg) Loy (mlka)
Concen- % Cumulative mormality* Pet-ather 570 4.1 8.0
BXiact . fatke Days Chloroform 3.52 22 6.3
L 3 3 z 14 Acetone 5,20 5.8 12.0
Pet-ether 3 o 3 T Ti% 79
4 e 40 g2 85 1o
e L T 100 3 - ; ;
g Egh-.rl 850 100= . i against Musca domestica larvae (Jahan ef al., 1990) and
Contrul 0 i 0 i 4 Calloso-bruchus analis (Tabassum, ef al, 1994). P.
Chloroform 1 e 2y 54 70+ 747 Juliflora leaf extract was also effective on Plutella
2 g 19':‘ 8™ 1007 - xyostella larvae (Torres ef al,, 2001). No reference was
: §5|-.-r,_ g} 133; 5 . found on the effect of seeds except for our earlier work
Control 0 0 2 2 4 (Al-Moajel and Al-Dosary, 2002, 2003) on C.
Acetone 4 0* aph 52 i 730 piaculane insect. Adults of & maculaius were .Im!.-e
6 £ g ofs  00% - susceptible than adults of S orpzae. This is in
|§ ;Em gg.: lg;m o : agreement with Shaaya, et al. (1997). They found that
Contral 0 0 ] 4 & out of four major stored-product insects, 5. oryzae
F-ratio 782 3042 1713 1804 1693 showed the highest tolerance to the oils tested.
F-tabulated 2216 -y : s
5D TG EEFT S5 1500 1538 Additionally, pet-ether extract has been found most

*Each datum point is @ mean of three replicates and was corrected for
maortalities in the control { Abbott"s formula),

- Morality means in each column differ significantly at the significance
level indicated for each column (ANOWVAL

- Means in the same column with the same letters are nol significantly
different { Duncan’s Multiple Range Test P <0.03),

directly proportional to the level concentration and to
time. When each treatment was compared with the
control, a high significant difference was obtained (P <
0.05).

The slopes of the probit lines were steeper as
concentration increased (Table 2). On the basis of
relative toxicity at both levels (LCsp and LCgs), the
treatment may be summmarized as: chloroform extract
(2.2, 6.3 ml'kg) = pet-ether extract (4.1, 8.0 ml’kg) =
acetone extract (5.8, 12.0) at LCs and LCqs values
respectively. The data on adult mortality showed a strong
relationship  between  mortalities  and  extract
concentrations and more than 50% of adull mortality
occurred at all tested concentrations of all extracts after an
exposure period of 5 days. Hence, the ANOVA showed
statistically significant differences. Consequently, the
tested concentrations of the plant extracts are sufficient to
cause significant mortalities. This was reported by Nagvi
and Parveen, (1991), Tabassum & al (1994) and Al-
Moajel, (2003).

Recently, many researchers have worked on the
pesticidal properties of plant extract essential oils
against S, oryzae (Risha er al, 1990; Chander er al,
1991; Shaaya et al, 1991, 1997; Niber et al, 1992;
Chimbe and Galley, 1996; El-Lakwah et al, 1995;
Kestenholz and Stevenson, 1998; Owusu, 2001). In
respect of P. juliflora plants, only three studies have been
carried out on the toxicity of leaf extracts or juliflorine on
stored-product insect species. Juliflorine was found to
be the principal bicactive compound in leaves for use
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toxic against C. maculatus (Al-Moajel and Al-Dosary,
2003), whereas in this study, chloroform extract was
most toxic to 8. orvzae.

EFFECT ON OVIPOSITION AND ADULT EMERGENCE
BEHAVIOR: Table 3 compares the ovipoitional response
of S, orvzae exposed to the extracts of P. juliflora seeds.
The mean number of eggs laid in grain treated with
mesquite extracts, both at lower and higher
concentrations (LCsy; and LCss), was observed to be
minimum (0.7-17 eggs). Maximum deterrence of
oviposition was obtained from all extracts at LCs;
concentrations (98-99%), while 84-92% ovipositional
reduction was observed at LCs; concentrations. When
adults were fed with wheat grains treated with solvents
only (controls: pet-ether, chloroform and acetone), the
mean number of eggs laid was 76.4, 94.7, 106.7 eggs per
10 pairs, respectively. It is apparent from the data
presented in Table 3 that a significant oviposition
deterency effect (I < 0.05) was found for all extracts at
LCs concentrations, while at LCys concentrations,
oviposition was nearly completely inhibited.

A 97-85% reduction in progeny was observed at
LCs; concentrations of pet- ether and chloroform
extracts, respectively. T-test analysis showed that there
were significant differences, while progeny emergence
was completely suppressed in grains combining LCqs
concentration of all extracts, and also at LCs of
acetone extract,

Complete reduction in progeny of S oryzae reared
on wheat grains treated with LCys concentrations could
be possible based upon the observed high adult
mortality. At LCsy concentration of acetone extract,
egg laying was reduced by 86%, but progeny
emergence was reduced by 100%, thus acetone extract
could be considered as an ovicide for 5. oryzae.
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TABLE 3

Efficacy of different seed extracts of Prosopis juliflora against 8. oryzae for ovipositional and progeny deterent

properties in wheat grain.

Extract Concentration Average no. of eggs T-value Orviposition Average no. of  T-value  Emergence
{mlke) laid/ 10 pairs + SE reduction % emergers = SE reduction %
Pet-cther Control T6.4 £ 0,38 207412
LCsp (4.1) 524061 -98.68 92+ 072012  -24.19 97+
LCys (8.0) 0.7 + 006 -194.82 no* 0.0 £ (.00 - 100
Teat of Significance 5 5
Chloroform Control 94,7 = 2.40 25700
LCs502.2) 15.0=1.20 -20.70 g4= 3.7 £ 0,00 -65.99 ik
LCqs (6.3) 1.7 £0.00 -28.54 08* 0.0 £ 0.00 - 100
Test of Significance 8 8
Acetone Caontrol 106.7 +3.50 34.7+0.93 -
LCs (5.8) 17.0£1.70 -22.79 g6 0.0 £ 0,00 - 100
LCs (12.0) 074015 -29.07 Qo+ 0.0 £0.00 - 100
Test of Significance g 5

*5 = Significant (o = 0.05),

Plant extracts are known to significantly reduce
progeny emergence of stored grain and pulse insects
(Kelany et al., 1991; Seck, et al, 1993; Ho et al,, 1994,
Talukder and Howse, 1995; Huang, et al, 1997;
Dwrivedi and Kumar, 1998; Elhag, 2000; Papachristos
and Stamopoulos, 2002),

Some workers have observed a reduction in
oviposition of 5. oryzae weevils on grains treated with
plant extracts (Risha et al., 1990; Su, 1990, Schmidt ef
al., 1991; Mostafa et al., 1995, Mahgoub er al., 1998,
Ahmed, 2000, 2002). These results were confirmed by
Al-Moajel and Al-Dosary (2003), who reported that F.
Juliflora seed extracts were effective in reducing the
oviposition and progeny emergence of C. maculatus.

REsiDUAL EFFecT:  All the seed extracts at LCss
concentrations gave almost complete protection until 15
days of storage (Table 4), but gradually the residual
toxicities of pet-ether and acetone extracts decreased with
length of storage. So, after 30 days of storage, the number
of killed insects in the treated wheat grains was only 75
and 40% respectively, while in the grains treated with
chloroform extracts 90% mortality of 5 orpzae was
recorded afler this period of exposure. Consequently,
adult mortality in chloroform extracts over various storage
durations seem to have remained almost as the initial
activity. The chloroform extract of P. juliflora seeds may
give a higher degree of protection for stored wheat grains
against S, oryzae, while the two other extracts were less
effective. No mortality was recorded in solvent controls.

It should also be noted that effectiveness of LT
concentrations of chloroform extract lasts longer than
those of pet-ether and acetone. It can be concluded that
chloroform extract indicated a slow rate of degradation
after 1 month of storage.
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Similar result on the effectiveness of plant extracts for
nearly one month of storage were also obtained by Ahmed
and Kassis, (2000) with Lupinus termis extracts against C.
maculatus; Al-Moajel and Abd El-Baki, (2000) with
Brassica rapa extracts against R. dominica; and Ahmed et
al., (2002) with Capparis spinosa extracts against C
maculatus. On the other hand, some plant extracts were
effective as adulticide over 2-8 months of storage: Kelany
et al (1991) and Mahgoub (1992) with neem extracts
against C. chinensis and C. maculatus respectively;
Mostafa et al. (1995) with Nigella sativa extracts against
S oryzae and Al-Moajel (2000) with Brassica napus
against S, granarius. In respect of P. juliflora extracts,
these results are in agreement with the findings of Al-
Moajel and Al-Dosary (2002) on cowpea seeds against C.
maculatus.

TABLE 4

Susceptibility of S. orvzae adults to wheat grains treated with
P. juliflora seed extracts after different intervals of storage.

Intervals of %4 Adult mortality

storage (days)  Pet-cther Chloroform  Acetone  Control
Initial Lon as a8 0
3 06 96 a5 1]
] ] as 96 ]
9 G5 Q6 G ]
12 G 04 : 4 0
15 05 5 94 ]
18 93 as a0 0
21 28 95 &5 1]
24 &5 Q5 ai) 2
27 &2 Qi 52 ]
30 75 i 40 0
Slope -3.73 -1.86 -2.21

LTse 12 14 ]

LTy 33 104 43
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TABLE 5

Effect of P. juliflora seed extracts on germination of wheat
grains initially and 30 days after rreatment (DAT).

Eotatand Initially 30 days after treatment

k4 Cl an %

concentration % : a ! ?r“ b % ;

(mlkg) Ciermination  Reduction CGiermination  Reduction
+ SEM + SEM

Contral 98 + 1.15% 96 + 1.00%

Pet-ether (R.0) 92+ 0.00% 6.2 0 + 000 6.3

Chloroform (6.3) 88 + 115 10.2 B4 + 2.00™ 12.5

Acctone (12.0)  B4+2.31% 14.2 g1 +0.58™ 15.6

F-ratic 17.82 33.19

F-tabulated 4.07

LS 4.61 379

Means within column followed by same letter are significantly different
at P < (.05,

EFFECT ON GRAIN VIABILITY: Data in Table (5) show
that the germination of grains treated with pet-ether,
chloroform and acetone extracts at the rates of 8.0, 6.3,
and 12.0 ml’kg respectively was significantly reduced
initially or after storage time. All treatments gave 6.2
15.6% reduction in germination. The lowest germination
was in grains treated with acetone extract (84-81%]), at
two intervals: initially and after 30 days of storage,
respectively.

Our results are in agreement with Khaire et al
(1992), Pacheco et al. (1995) and Abdel-Latif (2003),
who reported adverse effects of plant extract and oil
treatments on germination of seeds and grains,
significantly reducing percentage germination.

On the contrary, others found negligible effects of
other plants on germination (Singh and Singh, 1990).

EFFECT ON WATER ABSORPTION: Table 6 shows that
in initial studies (1 hour after application), chloroform
and acetone treatments absorbed significantly more
water than the control. Also 5 hours after application
all three extract treatments absorbed significantly more
water than the controls. Other treatments at initial time
and all treatments after the storage period (30 days)
recorded negligible (not significant) effects on the
amount of water absorbed.

This effect has been reported in previous studies
with other plants (Begum and Quiniones, 1990;
Mahgoub et al. 1998; Shemais and Al-Moajel, 2000),
found no effect on water absorption. Tembo and
Murfitt (1995), however, reported significant effects of
some plant oils on water absorption.

EFFECT ON WEIGHT L0ss: Table 7 indicated that the
percentage losses in grain weight in different treatments
ranged 1-5%, while the percent weight loss was
maximum in controls (11.33%).

Chloroform extract at LCys concentration was
found to be the best one preventing the damage,
recording only 1% loss. There were significant
differences (P < 0.05) between the weight loss of treated
wheat grains and controls after 2 months. The percentage

TABLE 6

Effect of P. juliflora seed extracts on water absorption of
wheat grains initially and 30 days after treatment.

% Walter absorption

Extract and 5 i
concentration Initzally 30 days after application
mlk
( e lhr Shrs 24 hrs 1 hr Shrs 24 hrs
Control | |l 51* 147 8 08
Pet-elher (8.0) 21 35 s52° 17 31t s
Chioroform (6.3) 23° g 557 14° 200 s0°
Acctone (1200 23* 38" 56" 14" 2T 47"
Feratio 447 3750 2.96 225 132 1.50
F-tabulated 40661

Means followed by the same letter are not significantly different at P < 0.05,
comparison mads for columns.

losses in grain weight were significantly lower in grain
treated with acetone extract (t = 6.01 - 6.29) than in grain
treated with both other extracts, and the percentage weight
loss was significantly higher in wheat grains treated with
chloroform extract (t = 8.32 — 11.72) at LCs; and LCss
concentrations, respectively.

Consequently, chloroform extract at LCos was most
effective in reducing the grain weight loss which was
91%. All plant extracts protect the grains against
feeding by §. orpzae.

The effectiveness of some plant materials: powders,
oils and extracts, on weight loss reduction have been
reported in several studies on other insect species
(Begum and Quiniones, 1990; Shivanna ef al, 1994
Singh, 1995; Keita et al.,, 2001; Abdel-Latif, 2003) and
on 8. oryzae (Niber, 1994; Chimbe and Galley, 1996).

EFFECT ON ESTERASE AND PHOSPHATASE ENZYMES:
Table 8 indicates the acetylcholinesterase (AchE) and
phosphatases (AcP and AlkP) enzyme activity of S. oryzae
adults treated with LCsy of P. julifora seed extracts
after 72 hours of exposure. The data revealed that in the
pet-cther and chloroform extract treatments, AchE
enzyme decreased significantly (1101.48 and 1057.67

TABLE 7

Grain weight losses caused by S. oryzae weevils infesting
stored wheat grains treated with P. juliflora seed extracis.

Extraict L_:mu;mtm- % Loss in Tovalue Yo :
tion (mlkg)  weight £ SE Protection
Control 11.33 £ 0.88
Pre-ether LCs, (4.1 3 £ 058 7.91 75
LCqs (8.0) 2 £ 000 1058 83
Test of significance 5
Control 11.33 = 0.88
Chlosoform LCay (2.2) 4 = 0.00 §.32 Gy
LiCqs (6.3) 1 £000 1172 al
Test of significance 5
Control 11.33 £ Q.88
Apetone LCsy (5.8) 5 % 0.58 6.01 58
LCys (12.00 4 = 0.76 6.29 i3]
Test of significance 3

*5 « Sipgnificant (o = (0.03).
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TABLE &
Effect of P. juliflora seed extracts (LCsg) on the rate of acetylcholinesterase fAchE) and Phosphatases (AeP and AP} in S.

oryzae 72 hrs after treatment.

Extract and AchE (ug/g/min} AcP (p'smin) AIKP {pg's/min)
concentrtion 05% Confidence interval 05% Confidence intenval 95% Confidence interval
: A * " L

{mlkg) Mean =88 Lower  Upper  T-value e O Lower  Upper  T-value Mzan= BB Lower  Upper  T-value
Control 122207+ 1615  1190.89 124452 28139+ 497 17901 292.74 4634016 431 435
Preether (4.1) 1101484282 102739 117573 2339 M6+ 555 0348 32223 344 633+£0.23 608 679 -104.06
Test of

T 5 5 s
significance
Chloroform (2.2) 105767 = 6839 23034 118477 1400 23365+ 8.29 22134 943 1612 5414031 492 597 3100
Test of S 5 g
sipmificance
Acetone (5.8) 123041 = 26,89 119939 128401 4205 253852410 24717 26156 3676 1095£039 1019 1147 22859
Test of .

Gt 8 5 S
significance

5 = significant (o = 0.05).

pm/g/min for the two extracts, respectively) compared
with 1222.07 in the control. But in case of acetone
extract, AchE activity increased slightly (1230.41
pm/g/min).

AcP activity was significantly inhibited by the use
of chloroform and acetone extracts (233.65 and 253.85
im/g/min respectively) compared with 281.39 in the
control, while at pet-ether extract AcP was significantly
increased (311.63).

On the other hand, AlkP activity increased at all
tested extracts, reaching 6.33, 5.41 and 10.95 pm/g/min
with pet-ether, chloroform and acetone extracts
treatments, respectively. Acetone extract caused the
greatest effect.

So pet-ether and chloroform extracts caused a
significant inhibition of AchE, and similar effects on AcP.

On the contrary, all treatments caused a significant
activation of AIkP. AcP was activated in the pet-ether
treatment, Ahmed (2000) found that after 72 hours of

exposure, Ricinus communis seed extracts had caused
an inhibition effect in 8. oryzae adults.

EFFECT ON METABOLITES: Data presented in Table 9
shows that after 72 hours of P. juliflora seed extract
treatments, the total protein content significantly
decreased at all extracts. Protein content was the
lowest (13.78 mg/g) in adults treated with chloroform
extract, and similar in pet-ether and acetone extracts
(16,59 and 1648, respectively) compared with
20.08mg/g in the control treatment.

On the contrary, total lipids were significantly
increased by all extracts. Total lipids were the highest
(36.95 mg/g) in the chloroform extract treatment,
whereas at pet-ether and acetone extracts treatments,
total lipids had a significant normal increase (a mean of
22.25 and 21.58 mg/g respectively) compared with
20.02 mg/g in the control. Meanwhile, the carbohydrate
content was significantly higher in adults treated with

TABLE®

Effect of P. juliflora seed extracts (LCsg) on the rate of main metabolites in 8. oryzae 72 hrs after treatment,

Extract and Total proteins (mg/'a) Total lipids (mg'g) Tatal carbohydrates {mg/s)
conGentration i 95% Confidence interval - 45% Confidence imerval 95% Confidence interval
{mlkg) Meantat Lower Upper  T-value e tas Lower  Upper  T-value Mean SE Lower  Upper  T-value
Control 2008+ 0.67 1885 2117 002£097 1830 2165 1407043 1341 1491
Pre-cther (4.1) 1655+ 060 1589 177 -138407 22256047 2147 1305 -16591 620+ 0,21 58 630 40406
Testof g g g
_sipnificance
Chloraform (2.2) 1578+ 024 1332 1412 36260 3695+ 139 3432 3903 4543 1L24£0.50 1034 (208 -1T647
Teduf S 5 5
significance 3
Acetone (5.8) I6ag+ 004 1621 1669 58901 2158134 1939 2316 6915 1508044 1437 1587 -19541
Test af g g 3
significance

& = significant (o = (,05).
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acetone extracts (15.08 mg/g), and significantly lower
(6.20 and 11.24 mg/g) under pet-ether and chloroform
extracts respectively, compared with 14.17 mg/g in the
control.

All extracts caused a significant decrease in protein
and carbohydrate contents of adults, except the
carbohydrate content of adults treated with acetone
extract; meanwhile there was a significant increase of
lipid and carbohydrate contents in adults treated with
all extracts.

The results showed that the lowest amount of
protein and the highest amount of lipid was in the
chloroform extract treatments, and the lowest amount
of carbohydrate was in pet-ether extract treatment.
Reduction in protein and carbohydrate contents and
increase of lipid content with P. juliflora seed extracts
may be due to its prevention action. These results of
increasing lipid are in agreement with Mostafa and
Sherif (1993) who used different plant powders.

Conclusions

To the best of our knowledsze, no study has been
reported previously concerning the activity of seeds of
P. juliflora as protectant. Seeds of P, juliflora plant are
useful grain protectant. These results indicate that in
addition to its toxic effect on 5 oryzae adults, the
fecundity of adults and weight loss of wheat grains
were reduced, Chloroform  extract was the most
effective on adult morlality with more active of residual
effects and less gram weight loss than the other tested
extracts, Further research into the constituents and
bioactivity of P. juliflora seed extracts is needed.

Acknowledgements

I am a grateful to Mrs. A. Al-Raddady for guidance
on statistical analysis.

References

Abbort, WS, 1987 A method of computing the effectiveness of an
insecticide,  Jowrnal of the American Mosquite  Control
Association 3.302-303,

Abdel-Lanf, AM, 2003, Effect of some plant oils as protectants of
stored legumes against cowpea beetle, Collosobrichus masculams
{F.} infestation. Fayoum Jowrnal of Agricultural Research and
Development 17:98-106.

Ahmed, AL V. Ahmed, S.M. Khalid, F.A. Ansari and K.A. Khan.
1997, Smdyon the antifungal efficacy of juliflorine and benzene-
insoluble alkaloidal fraction of Prosopis juliffora. Phifippine
Jowrmal of Science 1260175182,

Ahmed, SM.5, 2000, Laboratory evaluation of some biological
activity of Ricinus communis seed extracts against the rice weavil,
Sitophilus orvzae (L.). Arab Universities Jowrnal of Agricudtural
Sciences, Ain Shams University, Cairo, 8:853-861.

Ahmed, S.M.S. 2002, Evaluation of wild mint Meatha longifolie and
clove Eugenia aromatica powders  for  the  control  of
Callosorbruchus moculotus (F) and Sitophilus oryzae (L)
Fayoum Jowmal of Agricultueal Research and Development
16:30-39,

Ahmed, S.M.5, and SR, Kassis. 2000. Efficiency of lupin seeds
Lapinus termis  extracts against cowpea beetle  Callosobruchis

14

maculatus  (F.) and granary weevil Sitophifus granaries (L))
Favoum Journal of  Agricultural Research and Development
14:7-17.

Ahmed, S.M.5, S M. Mahgoub and 5.M. Orsy. 2002, Caper exiract
as protectant of cowpea seeds against the cowpea beetle,
Callosobruchus maculatus  (F)) and the impact of treatment on
seed technology. Fayoum Journal of Agriculiral Research and
Development 16:90-98,

Al-Maajel, N.H. 2000. Tumip seed (Brassica napus) exiracts as grain
wheat protectants against the granary weevil, Siraphiius granaries
L. Saudi Journal of Biolagical Sciences 7:94-103,

Al-Moajel, NH, 2003, Effect of codender and cardamon seed
extracts on morality reproduction of the cowpea hestle,
Callosabruchus maculatus Fab, Fayvoum Journal of Agricultural
Research and Development 17:1-10,

Al-Moajel, M.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.) Annals of Agricultural Sciences,
Adn Shams University, Cairo 45:353-362.

Al-Mogjel, NH. and M.M. Al-Dosary. 2002, Mesguite plant,
Prosapos juliffora (SW). D.C. powders as protectants of mung
bean, vigne wnpuidelare Lo Walp, against  Callosobruchus
maculanes (Fab) infestation.  Jowrnal of the Egyptian-German
Society of Zoology  39E)Entomology, 67-77.

Al-Mogjel, N.H. and M.M. Al-Dosary. 2003, Efficacy of mesquite,
Prosopis fuliffors (SW). D.c powders as protectants of mung
bean, Figna wnguicwlsie L. Walp, against Callosobruchus
maculates Fab.,  Fayoum Jowrnal of Agriculiural Research and
Development 17:11-19,

Anonymous, 1966, International rules for seed testing.  Proceedings
af fnternational Testing Association XXXT 31:49-0],

Arroyo, M. 1995, Lucha contea las plagas v protece de los cultivos:
una & proxim acton historica, In: Conferencias del Seminario de
Fitopaiologia, C. Aya, C. Dolores, L. Bethencourt and RM.
Cabrera  (Editors), 41-51.  Departamento Biologia  Vegeal
Universidad de La Laguna, Spain.

Begum, 5. and A.C. Quiniones. 1990, Protection of stored mungbean
seeds from bean weevil Callosobruchus chinensis by vegetable ol
application. Bangladesh fournal of Zoolagy 18:203-210,

Bradford, M.M. 1976, A rapid and sensitive method for the
quantitation of microgram quantiies of protein wtilizing the
principle of protein-dye binding, Annals f Biochemistry T7:244-
254,

Chander, H., 5.G. Kulkami and 5.K. Berry. 1991, Effectiveness of
turmeric powder and mustard oil as protectants in stored milled
rice against the rice weevil, Siophitus orzae. Internaiional Pest
Cantral 4:94-97,

Chaudhary, 3.4, and AA. Al-Jowaid. 1999, Vegetation of the
Kingdom of Sawedi Arabia.  Mational Agriculture and Water
Research Center, Ministry of Agrculture and Water, Rivadh,
Saudi Arabia,

Chimbe, C.M. and D.J. Galley, 1996, Evaluation of material from
plants of medicinal importance in Malawi as protectants of stored
grain against insects. Crop Protection | 5:289-294,

Collenette, 5. 1998 A Checklist of Botanical Species in Saudi
Arabia,  International Asclepiad Society Headley Ltd., Ashford,
Foent, LK.

Collenette, 5. 1999, Wild Flowers of Sandi Arabia.  Mational
Commission  for Wildlife Conservation and Development
(NCWCD), Rivadh, Saudi Arabia.

Duncan, DLB. 1951, A significance test for differcnces between
ranked treatments in an analysis of vardance., Virginia Jownal of
Sciences 2:1T1-189,

Dwivedi, 5.C. and B, Kumar. 1998, Evaluation of Cassia occidentalis
leaf extracts on development and damage caused by Trogodernia
granarium, khapra beetle, Journal of Eco-tourism Environmental
Monitar 5:55-58.

Elhag, E.A. 2000, Deterrent effiects of some botanical products on
oviposition of cowpea bruchid Callosobruchus macwlans (F.)
{Coleoptera:  Bruchidae). fnternational  Jowrnal of Pest
Management 46:109-113,

El-Lakwsh, F.A., AM. Abdel-latif and Z.A. Halawa. 1998, Effect of
Comyza disscoridis leaf extracts on three major insects of stored



CONTROL OF RICE WEEVIL, S. ORYZAE (L.) IN STORED WHEAT GRAINS WITH
MESQUITE PLANT, P. JULIFLORA (SW) D.C. SEED EXTRACTS

products in Egypl. &g Jowrnal of Agricultural Revearch
T5:971-982,

Frankenfeld, 1.C. 1950, Staining Method of Detecting Hidden weevil
Infestation in Grains. US Patent No, 2:25-898.

Gomathi, V. and B. Kannabiran, 2000, Inhibitory effects of leaf
extract of some plants on the anthracnose fungl infecting
Capsicum annum, fndian Phytopathology 53:305-308,

Halstead, DUGM, 1963, External sex differences in stored products
Coleoptera. Bullerin of Entomological Research 54:119-134,
He, S.H., L.P.L. Cheng, K.Y, Sim and H.T.W. Tan. 1994, Potential
of cloves, Syzygivm aromaticum (L) Merr and Perry as a grain
protectant against Tribolium casianewm  (Herbst) and Sitophilus
zeamais Motsch, Pastharvest Biological Technology 4:179-183,

Huang, ¥, JM.W.L. Tan, R.M. Kini and 5.H. Ho. 1997, Toxic and
antifeedant action of nutmeg ol against Tribelium casianem
{Herbst) and Sitophilus zeamais Motsch.,  Jownal of Stored
Progucts Research 313289208,

Islam, BN, 1983, Pesticidal action on neem and certain indigenous
plants. Proceedings of the 2% International Neem Conference, p.
203290, Rauischholzhausen.

Tahan, M., |, Ahmed and S N.H. Nagui. 1990. Toxic and tertangenic
effects of juliflorine and Margasan. O™ on the Musca domestica
L. larvae.  Froceedings of Pakistan Congress of Zoelogy 10:293-
2949,

Keita, 5.0, Ch, Vincent, J.P. Schmit, J.T. Amason and A, Belanger.
2001, Efficacy of essential oil of Ocimum basilicum L. and O,
gratissimum L. applied as an insecticidal fumigant and powder to
control Calfasebruchus macbeis (Fah.) (Coleoptera: Brochidae),
Jowenal of Stered Products Research 37:339-349,

Kelany, LM., ShM, Omara and AM. Zeinab. 1991, Biological
changes of cowpea weevil, Callosebinichus chinensis (Linn.) as
influenced by plant extracts of neem seed kernels. Minia Jowrnal
af Agricuftural Research 13:757-778.

Kestenholz, C. and C. Stevenson, 1998, Gardenia spp. as a source of
botanical pesticide against the rce weevil, Siophilus ornvzae L.
{Coleopters, Curculionidac) in Sri Lanka.  The Brighton
Conference. Pests and Discases. 6D 1:543-348,

Khaire, ¥.M., BV, Khaire and UN. Mate, 1992, Efficacy of
different vegetable oils as grain protectants against pulse beetle,
Callosobruchus chinensis (L.) in increasing storability of pigeon
pea. Jowrnal of Stoved Products Research 28:153-156.

Khare, B.P. and BE. Johari. 1984, Influence of phenotypic characters
of chickpen (Cicer arietinum L.) cultivars on their susceptibility to
Callosobruchus chinensis (L.). Legume Research 7:54-56.

Knight, LA., 8. Anderson and LM, Rawle. 1972, Chemical basis of
the sulfophosphovanillin reaction for estimating serum lipids.
Clinical Chemizstry 18:199-202,

Kurucheve, V., I.G. Ezhilan and 1. Jayaraj. 1997. Screening of higher
plants for fangitoxicity against Rhizoctonia selani in viro, Indian
Phytopethlogy 50:235-241.

Mahgoub, SM. 1992, Neem sced extracts and powders as grain
protectants 10 cowpea seeds against the cowpea  weevil,
Callosobruchus maculatus Fab, Egyptian Jowrnal of Agricudtural
Research TH487-497.

Mahgoub, 5.M., 5. M. Ahmed and S.M. Abel-Baki. 1998, Use of
Petroselinum sativem oil for the protection of wheat grain and
mung besn seeds against the rice weevil, Sitophiflus oryzae L. and
the cowpea beetle, Callosobruchus maculams (F). Egptian
Jowrnal of Agricultural Research T6:117-125.

Mostafa, T.5. and R.E. Sherf. [993. Behavioral responses of some
biochemical changes of the kapra beetle to some plant powders.
Jowrnal af the Epvptian-German Seciety of Zoology 12(D):335-
349,

Maostafa, T.5., SM.5. Ahmed and S.M. Mahgoub. 1995, Evaluation of
Nigelle sativa seed extract for the control of Callosobrichus
maculatus (F) and Sitophilus oryzae (L), Egyprian Journal af
Applied Sciences 10:7-21.

Magwvi, S.N.H. and F. Parveen. 1991, Toxicity and residual effect of
Nerium indicum crude extract as compared with Coopex against
adults of Tribolium castaneum (Coleoptera: Tenehrionidae).
Pakistan Journal of Entomological Science in Karachi 6:35-44,

13

Miber, B.T. 1994, The ability of powders and slurries from ten plant
species to protect stored grain from attack by Prostephanus
truncates Hom (Coleoptera: Bostrichidae) and Sitaphiluy oryzae L
{Coleoptera: Curculionidac), Jourmal af Stoved Products Research
30:297-301.

Miker, B.T., J. Helenius and AL, Vans. 1992, Toxicity of plant
extracts to three storage beetles (Coleoptera). Journal of Applied
Entomalogy 113:202-208.

Cweusu, E.OL 2001, Effect of some Ghananian plant components on
control of two stored-product insect of cereals, Jowrnal of Stored
Products Research 37:85-91.

Pacheco, LA, M.E.P.P.M. de Castro, D.C. de Paula, AL, Lourencao,
8, bolonhezi, M.K. Barbier, 1993, Efficacy of sovbean and
castor oils in the conmol of Callosobruchus maculatus (F.) and
Callosobruchus phaseoli (Gyllehnahl) in stored chick-peas (cicer
arictinum L.). Jowrnal of Stored Products Research 31:221-228,

Papachristos, D.P. and D.C, Stamopoulos. 2002, Repellent, toxic and
reprodiuction  inhibitory  effects of essential oil vapors on
Acanthoscelides obtecius (Say) (Coleoptern: Bruchidae). Jowrnal
of Stored Products Research 33:117-128,

Powell, M.E.A, and M.JLH, Smith. 1954, The determination of serum
acid and alkaline phosphatases activity with $-amino antipyrine.
Jowrnal of Clinical Pathology 7:245-248,

O, ¥.T. and W.E, Burkholder. 1981, Protection of stored wheat from
the granary weevil by vegetable oils.  Jowrnal of Economic
Entamalogy T4:502-305.

Risha, EM,, A KM, El-Mahal and G.H. Schmid. 1990, Toxicity of
vapours of deorus calamus L. oil to the immature stages of some
stored-product Coleoptera. Jowma! of Stored Producis Research
26:133-137.

Satish, 8., KA. Raveesha and G.R. Janardhana. 1999, Antibacterial
activity of plant extracts on phytopathogenic  Xanthomanas
compestris pathorars, Letters in Applied Microbiology  28:145-
147,

Schmidt, G.H., EM. Risha and AK.M. El-Nahal. 1991, Reduction of
progeny of some stored-product Coleptera by vapours of dcorus
calamus oil. Jouwrnal of Stored Products Research 27:121-127,

Seck, [, G. Logany, E. Haubruge, J.P. Wathelet, M. Marlicr, C.
Gaspar and M. Severin. 1993, Biological activity of the shrub
Boscia senepalensis (Pers.) and Lam. Ex Poir. {Capparaceas) on
stored grain insects. Jowrnal of Chemical Ecology 19:377-389.

Shaaya, E., M. Kostjukovski, I. Eilberg and C. Sukprakam. 1997,

* Plant oils as fumigants and contact insecticides for the control of
stored-product insects,  Jouwrnal of Stored Products Research
33:7-15.

Shaaya, E., V. Ravid, N. Paster, B, Juven, V. Zisman and V. Pissarev,
1991, Fumigant toxicity of essential oils against four mejored
stored-product insects. Jowrnal of Chemical Ecology 17:499-504,

Shemnais, S.A. and N.H. Al-Moajel, 2000, Efficiency and persistence
of extracted capparis, Capparis spinosa seeds against the rice
weevil, Sitophilus  oryzae L. (Curculionidae:  Coleoptera).
Egyptian Jowrnal of Applied Sciences 15:267-274,

Shivanna, 3., 5. Lingappa and B.V. Patil. 1994, Effectiveness of
selected plant materials as protectants against pulse beetle,
Callosorbuchus chinensis (Linn) during storage of redgram.
Karnataka Jowrna! of Agriculnral Sciences Ti285-29),

Sighamony, 5., I. Anees, T. Chandrakala and Z. Osmani. 1986,
Efficacy of certain indigenous plant products as grain
profectants against Stiphilus onzee (L) and Rhbyzopertha
dominica (F.), Jowrnal of Stored Products Research 22:21-23.

Simpson, D.R., D.L. Bull and D.D. Lindquist. 1964. A semimicro
technique for the estimation of cholinesterase activity inn ball
weevil. Annals of the Entomological Society of America
57:367-377.

Singh, 5.K. 1995, Testing some vegetable oils for protection of
gram seed during storage against Callosobruchus chinensis (L.},
Journal of Insect Science  8:215-216,

Singh, S.K. and Z. Singh. 1990. Studies of plant oils as surface
protectant against pulse beetle, Callosobruchus chinensis (L.) in
chickpea, cicer arietinumt L. in India.  Tropical Pest
Management 36:314-316.



AL-MOAJEL

Singh, N.B. and R.N. Sinha. 1977, Carbohydrates, lipids and
protein in the development stages of Sitaphilus oryzae and
Sitophilus granaries. Annals of the Entomological Society of
America 107-111.

SPSS. 1999, SPSS 9 for Windows User’s Guide. SPSS Inc.
Chicago, IL.

Su, H.C.F. 1985, Laboratory study on effect of dnethum graveolens
seeds on four species of stored-product insects.  Jowrnal of
Econamic Entomology T8:451-453.

Su, HCF. 1990, Biological activities of hexane exiract of Piper
cubeba against rice weevils and cowpea weevils (Coleoptera:
Curculionidae). Jowrnal of Entomological Sciences 25, 16-20).

Tabassum, R, S.M.H. Nagvi, V.U. Ahmed, Sh. Rani, M. Jahan and
M.A, Arzmi. 1994, Toxicity determination of different plant
extracts (Saponin and Julifloring) and neem based pesticide
Morgosan-0™ against stored grain pest Callosobruchus analis,
Proceedings of Pakistan Congress of Zoology 14:326-333.

Talukder, F.A. and P.E. Howse. 1995, Evaluation of Aphanamixis
polystachya as a source of repellents, antifeedants, toxicants and
protectants in storage against Tribolium castaneum (Herbst),
Journal of Stored Products Research 31:35-01.

16

Tembo, E. and RF.A. Murfitt, 1995, Effect of combining vegetable oil
with Pirimiphos-methyl for protection of stored wheat against
Sitophiius granaries (L), Journal of Stored Products Research
31:77-81. i

Tikka, K., 0. Koul and B.P. Szxena. 1981. Possible mode of action
of vegetable oils to protect Phaseolus aurcus ROXB from
bruchid attack. Science and Culture 47:103-105.

Torres, A.L., R. Barros and 1.V, de Oliveire. 2001. Effects of plant
agueous extracts on the development of Plutella xyostelia (L.)
{ Lepidoptera:Plutellidae). Meatrapical Entomolegy 30:151-156.

White, N.D.G. 1995, Insect, mites and insecticides in stored grain
ecosystem. In: Stored Groin Ecosysiem, D.3. Jayus, MN.DLG.
White and W.E. Munir (Editors), pp 123-168. Marc and
Dekker, Mew York.

Zettler, J.L. and GW. Cuperus. 1990, Pesticide resistance in
Trikolium  castanewm  (Coleoptera:Tenchionidee)  and
Rhyzopertha dominica (Coleoptera:Bostrichidae) in  wheat.
Journal of Economic Entomolagy 83:1677-1681.

Received  April 2004,
Accepred  September 2004



	img060
	img061
	img062
	img063
	img064
	img065
	img066
	img067
	img068
	img069

