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ABSTRACT

Five plant species were collected from different regions in Egypt, Chenapodium murale and Awmmi majus were
colleciad from Kafr Ei-Sheikh, Aréemesia herba alba L. from the north west part of upper Egypl, Pimpinella ansivm and
Eugenia aromatica were obtained from Aswan local markets Sowth Egypt. The various parts of the collected plant speciex
were extracted by n-kexane and ethawol. Insecticidal properties of their crude extracts were laboratory evaluated against
adult insects of Sitophilus oryzae. L., Callosobruckms maculatus F. and against eggs of C. maoculatus. The organo-
Pphosporua insecticide, pirimiphos-methy! (actellic 50% BC} was included in this study used a3 o stondard reference. The
obsained data showed that the extracts of P. ansiton ond E. aroematica had the highest activify on the tesied insects with the
diffarent methods of applications at the two periads of exposure. S. oryzoe was more sensitive than C. macwulatus against
all wsted plant extracts. There is no significant difference befween n-hexane extroct of E. aromation and pirimiphos-metnpl
{acsellic) for the effect on egg hatching of C. macuiatus,

INTRODUCTION
Inreuunymthenseahymhaicpuﬁdduinmw
protection resulted in  potential hazards for
mammals, disturbances of the canvironment, pest
resistance to pesticides and lethal effects on non-target
organisms and agroecosystems (Prakash and Rao,
1986 & 1987). Thercfore, now it has become
necessary o search for altermative means of pest
minimize the use of these synthetic chemicals, Many
insects are unable 0 infest certain plants becanse of
the presence of particular noxious substances
(Fracnkel, 1969). Use of botanical pesticides, natural
plant products, in agroecosysicms is now cmerging as
one of the prime means to protect crop produce and
{2000) indicated that the essential plant odls can play
an important role as natural alternative fumigants in
stored grain protection and reduce the need for, and

fumigants and/or pesticides. The present investigation
aimed to evaluate the toxicity and ovicidal propesties
of some plant extracts.

MATERIALS AND METHODS
Preparation of crude extracts:

Dried plant powders (Table 1) were extracted
according to Freedman ef a). (1979), 250 g of each
plant sample was separately soaked in 750 m) of polar
solvent (ethyl alcohol) and nom polar solvent (n-
bexane) in a large conical flagk for 72 hours with
shaking for 3 hours. The contents of the flask were
filtered through anhydrous sodium sulphates using
filter paper. The exiract was concentrated under
obtained extracts were weighed and redissolved in an

volume of pure acetone, kept in the
refrigerator and served as stock concentration (wiv) of
each plant extract. Such concentrations were prepared

m;n):wmmmﬁu-udhmmmy.

name name Scientific name | Part used Family
Wildmint | o g 2.y Amoni majus (A.m) L“m‘"““d Umbelliferac
m o 2X | Artemesia herba alba (A.b) Whole plant Compositac
Fisseih | oy, Chenopodium murale (Ch.m) Leaves Chenopodiaceae
Clove Jh ik Eugenia aromatica (E.a.) Flower buds Myrtaceae
Anise Cageald Pimpinelia ansism (P.a.) Seeds Umbelliferae
Test imnects: insecticidal contamipation at 30 + 2°C and 70 + 5%

Rice weevil, Sitophilus oryzae L. and cowpea
weevil, Callosobruchus moculatus F. wsed in the
present study were comtinnously reared free of

relative humidity (R.H) at the Department of Stored
Sakha Agriculture rescarch Station.

Dept. of Stored Product Pests, Inst. of Plant Prot., Agric.

Res. Center, Egypt
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Bicassay tests:

Thin film residue (exposure to treated
surface) and seed ircatment (mixing with feeding
media) were used with S. oryzae and C. maculatus.

1. Thin film residue (exposare to treated surface)

In this method, concentrations of each of the
tested materials {plant exiracts or pirimiphos-methyl)
were dihited with acetone. Ome ml from each
concentration was spread into Petri-dishes (9 cm-in
diameter) by moving the dishes gently in circle. The
Petri-dishes used as control were treated only with one
ml acetone. The acetone evaporated in few minutes
leaving thin film of the tested materials on the surface
of the Petri-dishes . Ten adults of the tested insects, S,
oryzae (1-14 day old) and C. macwlatus (0-24 hours
old) were released separately into the treated dishes.
Mortality percentage was recorded after 3 days. All
obtained results were corrected for natural mortality
(control) by using Abbott’s formuta (Abbott, 1925),
Correct mortality % =
Mortality % of treatment- mostality % of control

100 - mortality % of control

x100

1. Seed treatment (mixing with feeding media):
8. oryzee:

For seed treatment, concentrations of each of
the tested materials were diluted with acetone. 20 gof
wheat grains were placed in small cylindrical glass
jars (11.5 x 6 cm). One ml of each concentration was
placed on each jar above the surface of grain using
micropipette. The jars were shaken by hand to mix the
grain with extract. The treated wheat grains were left
on jars until the evaporation of the solvent. Each
Jjars wreated with acetone only served as control. Ten
pairs unsexed of newly emerged adults of S, oryzae
were transferred to each jar, covered with nmslin
cloth and kept under laboratory conditions. After 3
and 5 days, mortalitics were recorded and corrected
with Abbott's formnia. The values of LC50 as well as
the slopes of toxicity lines were determined by probit
analysis according to Finney (1971). To determine the
reduction of progeny, the values produced after 5 days
of treatment were used and the treated insects were
allowed to complete their lifecycle for 30 days.
Percent reduction of progeny was calculated by the
following equation:

% Reduction =

Maan adults emerged in control - meen adults aneqged in trostment
Mioan aduits emarged. in control
Adults emerged were recorded for five weeks after the
first emergence.

x100

C. maculatus:

Different concentrations of each of the iested
plart extracts or pirimiphos-methyl were diluted with
acetone, 20 g of cowpea seeds were placed in small
cylindrical glass jars (11.5 x 6 cm). One ml of cach
concentration placed on each glass jars above the
surface of cowpea sceds. The jars were shaken by
hand 1o mix the seeds with the tested materials. Each
which contain acetone only served as control. After
the evaporation of the solvent, (five males and
females) of C. maculatys adults (0-24 hrs old) were
transferred to cach jar. The jars were covered with
muslin cloth and left under laboratory conditions for
15 days. Percentage of mortalities were recorded after
3 and 5 days. All adult mortalities were corrected with
Abbott's formula (Abbott, 1925) and statisticaly
analyzed to obtain the valoes of LC50 and LC90
according to Finney (1971).

Ovicidal activity:

To determine the ovicidal activity of the
tested materials, two concentrations were used, LCso
and LC,, values produced afier five days from
treatment. Ten adults of C. maculatus (0-24 s old),
five males and five females released in glass Petri-
dishes (9 cm-diameter) containing 20 g of cowpea
seeds ,and allowed to lay their eggs for 3-days. On the
fourth day the adnlts were removed. Then the laid
eges on cowpea seeds were treated with the previously
obtained LCS0 and LC90 values in mixing treatment
after five days of cach tested material by spraying the
soed surface using glass atomizer, one ml of each
dﬂuteoonoeuuauonwasapphedtozogseedsan?lc
The petri-dishes containing seeds sprayed only with
acetone served as control. Each concentration was
munber of hatched eggs were recorded, then the
hatched eggs percentage were calculated.

RESULTS AND DISCUSSION
Thin film residue (ethanol extracts):

Results obtained in Table (2) showed that,
the cthanolic extracts of P. ansium had the most lethal
effect against both tested ingect species followed by E.
aromatica, A. herba alba, A. majus and C. murale
with LCy; levels of 16.2, 20.6, 244.4, 518.4 and 574.3
pg/cm’ respectively against C. maculatus, while the
LCs, against S. oryzae were, 9.8, 19.3, 152.7, 228.2
and 371.9 pg/fcm®., respectively .

S. oryzae was more sensitive for all tested
plant extracts than C. maculatus.

The most cffective extract was that of E.
aromatica among the n-hexane plant extracts against
the two tested insect species in this experiment, while,
the least effective extract was that of C. muwrale.
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According to the LCy; levels of the tested extracts, the
rank of their efficiency against C. moculatus was as
follows: E. aromatica (16.04), P. ansivm (63.03), A.
herba alba (19.2), A. majus (300.3) and C. murale

(4674 pg/om®), while jts values for the same
mentioned extracts on S. oryzae were 8.9, 28.1, 41.7,

235.1 and 275.5 pg/cm’®, respectively.

Tabie (2): Comparstive toxicity of both ethanol, and n- hexane plant extracts and pirimiphos-methyl
on §. oryzae and C. macslatus by using thiu film residac after three duys of trestment.

Ethanol plant extracts
Tested LT S. oryzae C. maculatus
materials {185 -} Slope |Confidence limits| LCs | Slope |Confidence limits
-4 pgfom’ povalue | Lower Upper | pg/on’ | value | Lower Upper
€. murale - -l 3T 2382 350,1-528.1 574.3 1.72 | 2206 692.2
A, majus BB Y 258 224.2-347.2 5184 | 310 {4394 6302
A. herba alba 1527} 2.59 116.3-185.9 244.4 262 ]2013 3053
{E. aromatica 193 | 365 14.3-23.4 20.6 1.54 11.9 256
1P. ansivm 938 5.19 7.4-11.1 16.2 206 ! 123 20.7
n-hexane plant extracts
. murale 275.5 180 | 2027 3675 | 4674 184 |3603 6627
4. majus 235.1 232 [ 1592 2972 | 3003 138 | 2043 4402
. herba alba 417 293 { 282 714 79.2 173 | 549  105.1
\E. aromatica 8.9 5.70 7.6 10,1 16.04 2.5% 2.8 19.7
P ansium 28.1 3.00 142 350 63.03 263 | 271 76
| Pirimiphos-methyl 0006 | 255 {0004 00609 | 0019 | 229 | 0001 00369

These results agree with those obtained by Su
(1977), Abbassy er al. (1979) and Obeng et al. (1997).
Othman (2000) assessed the toxicity of essential oils
isolated from three herb plant species in the iaboratory
His results indicated that the insecticidal effect of the
tested oils depended on a strong contact and fumigant
action. With the highly contact active Cymbopogon
proximus plant oil, the 1.C50's for 2 hours of exposure
in Petri dishes 11 ¢cm in diameter were 0.05, 0.08 and
0.13 pg per square cm, respectively, against aduits of
Callosobruchus chinensis, Sitophilus granarivs and
Tribolium confusum, while it was 0,08, 0,16 and 0.25
ug/em’® for Thumus vulgaris oil and 0.12, 0.18 and
030 pg/om® for the marigold plant oil, Tagetes
minuta L. In fumigation tests, he found that the period
of exposure appeared to be the main factor affecting
the efficieicy of oil vapor as indicated by the
considerable increase in S granarius and T, confiesum
adult mortality with increasing the peviod of exposure
from 24 to0 48 hours at 30+1°C and 60% R.H.

2. Sced treatment (mixing with feeding media):
After three days of treatment, data in Table
(3) showed that the cthanol extract of P. ansium
against S oryzae or C. maculatus, showed strongest
effect if commpared with the other tested extracts with
LCs values of 7.7 mg/kg of wheat grains and 12.5
mghkg of cowpea sceds agminst S oryzae and C.

o 35

maculatus, respectively. The ethanol extract of C.
murale had the lowest effect against S. oryzae with
LCs level of 45.8 mg/kg of wheat grains, while the
extract of A. majus had the lowest effect on C
macwlatus with LCs, level of 52.7 mg/kg of cowpea
seeds (Table 3). The insccticidal effect after five days
of reatment with P. ansiwm extcact was similar to
that after three days on the two tested iusect species
but with LCso values of 5.3 and 6.8 mg/kg of wheat
grains and cowpea sceds for S. oryzae and C.
maculatus, tespectively. Data in (Table 3) also
revenled that the tested other ethanol plant exiracts on
S. oryzae or C. maculatus showed the following order
of toxicity on both tested insects: 4. mgus < C.
murale < A. herba aiba < E. aromatica < P. ansium,
the LCy, valucs were (28.8, 31.5), (21,8, 26.5), (13.5,
16.6), (6.9, 8.7) and (5.3, 6.8) mg/kg of wheat grains
and cowpea seeds against S. oryzae and C. maculatus,

The same ascending order of toxicity of these
plant materials was also obtained when the treated
insects of the both species were examined 5 days after
the threatment but the LCSO values were more highly
decreased than those obtained after 3 days (Table 3).
This is due to the longer exposure period (from 3 10 5
days).

Results recarded in ( Table 4) revealed that the
n -hexane exctracts of £ aromatica-and P. ansivm
gave the best cffoct againt both S oryzae and C.
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macwiatus after the two periods of exposure (3 and 5
days) with LCy’s of 6.4, 7.5 for E. aromatica and
15.6, 20.5 mg/kg of wheat grains and cowpea secds,
respectively, for P. ansium. On the other hand,the
extracts of A majus and C. murale gave the lowest
effect against both tested insects species after three
days of exposure with LCs, values of 44.5, 55.3 and
50.8, 45.3 mg/kg, respectively. Whilke, A. herba alba
had the moderate cffect against both tested insect
species with LCso values of 28.1 and 38.2 mghkg
treated media for S onzae and C. maculatus,
respectively. Results recorded afler five days of
exposuve in Table (4) proved that extacts of E
aromatica and P. ansium could be promised as grain
and as sced protectants. On the other side C. murale
and A. majus had the lowest effects against the two
tested insects at the same period of exposure in this
study. The descending order of tested plant exiracts
according to their LCs's was as following E.

aromatica (3.5 and 6.5) > P. ansium (12.0 and 14.9)
> A. herba alba (13.4 and 19.5) > C. murale (26.2
and 25.3) > A. majus (33.5 and 37.8 mg/kg) of treated
wheat grains and cowpea seeds for S. oryzae and C.
macwlatus, respectively. Generally, C. maculatus was
more iolerant than S oryzae 1o the all plant extracts
of ethanol or n-hexane afler 3 or 5 days of exposure.
These findings agree with those of Zidan ef al.
(1993), who evaluated four plant extracts against S.
oryzae and C. maculatus by mixing method technique
and indicated high efficiency of Mentha longifolia
and E. aromatica. In this regard El-Borolosy et al.
(1989) tested sesame, olive, castor and paraffin oils
against aduits of 5. oryzae when mixed with wheat at
rates of 2.5, 50, 100, 150 and 20 mg/kg. The
authors recosded that, all concentrations camsed a
significant mortality when compared with untreated
ones as well as the adult mortality increased by
increasing the concentration of the oils tested.

Table (3): Comparative toxicity of the differcut cthanol plant extracts and pirimiphos-methyl

miving with media om S oryzee and

C. macnigtus slter three and five days of

trestment.
Tested Three days after treatment
materials [
S. oryzoe C. maculatus
LCs | Slope |Confidence limits{ LCsw | Slope |Confidence limits
mg/kg | valne | Lower Upper | mg/kg| valve | Lower Upper
. murale 458 2.5 393 568 | 4.5 2.7 385 539
. majus 38.3 2.8 337 446 | 527 2.9 453 659
. herba alba 34.2 2.8 279 456 | 364 2.7 30.8  46.00
£, aromatica 16.3 2.5 142 215 | 112 3.5 102 538
1P, ansium 7.7 37 6.9 37 12.5 37 57 202
Pirimiphos-methyl 000231 205 ]00019 00027 |00028] 1.9 }00023 0.0034
Five days after treatment ¥
IC. murale 21.8 23 183 253 [ 265 2.4 27 307
4 . majus 238 2.0 248 336 | 315 2.4 272 68
4. herba alba 13.5 1.3 98 178 | 166 1.3 125 218
iE . aromatica 6.9 1.6 44 89 | 87 2.04 6.7 104
P. ansium 53 2.8 2.5 9.7 6.8 3.5 4.6 11.5
| Pirimiphos-methyl 0.0012] 20 100008 00015]00021] 4.0 0.001  0.003

Abd El-Kawy (1992) reposted that, treatment
of vellow meal corn with cotton seeds, scsame and
peanut oils at (1, 3, 5 mgkp) increased adult
mortality of S. oryzae. Hedaya (1996) also recorded
that, rice grain treated with azadrachtin repelled 7.
castanewm adults. Repellency increased with increase
in concentration. Mahgoub ef al, (1998) treated wheat
grains and cowpea seeds with LCps, LCso, LCys of

Petroselinum sativum oil. The oil was relatively toxic
to 8. oryzae and to C. maculatus, bowever mottality
increased by increasing the concentration of the oils.
Don-Pedro (1984) stated that powdered sun-dried
orange and grape froit peels were foxic to C
maculatus when mixed with cowpea seeds especially
ground orange peel.
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Table (4): Comparative toxicity of the differest n-hexane plant extracts mixing with media on
£ oryzoe and C. macuiatus sfier three and five days of trestment.

Three dayes after treatment
S C. macwiatus
Tested o
majerials LCs '| Slope | Confidence limits | LCs | Slope | Confidence
Timits

mg/kg | value | Lower Upper | mghkg | vaiue | Lower Upper

C. murale 08 | 28 437 63.3 453 29 395 542
4 . majus 44.5 1.7 39,3 $2.4 553 34 { 482 682

. herha alba 28.1 1.9 232 3608 | 382 L8 | 304 541

Ia aromatica 6.4 1.9 4.4 8.07 15 1.5 | 38 107

. ansium 15.6 18 12.9 19.5 205 1.7 | 166 285
Pirimiphos-methyl | 0.0023 | 2.05 | 0.0019 0.0027 | 00028 [ 1.9 [0.0023 0.0034

- Five days after treatment

. murale 262 | 2.1 22.0 749 25.3 24 | 217 292

4 . majus 335 | 25 433 63.3 378 | 27 | 332 446
A herba alba 134 | 23 11.2 15.6 195 | 25 | 169 228

|E. aromatica 3.5 1.7 1.6 52 6.5 .6 | 39 84
IP. ansivm 12.0 22 10,2 14.0 14.9 20 | 126 119
| Pirimiphos-methyl | 0.00012] 20 | 00008 00015 { 0.0021 _40_] 0001 0,003

Ovicidal activity: the number of hatching eggs. With cthanol extracts

ThemsoemibﬂnycfewomeJatm(l-
3 day-old) to the tested plant extracts and pirimiphos-
methyl was studied at levels of LCso and LCoy using
spray application. The results obtained in Table (5)
show the cffects of both ethanol and n-hexane plant
extracts on egg hatchability of C. macwiatus at LCsy
level, Based on LCs, values statistical analysis
indicated that P. ansium and E. aromatica extracts

had the highest effect among ethanol and n-hexane:

extracts, which gave 17.4 and 21.3 and 25.9, 13.2%
hatching with ethanol and n-hexane, respectively
followed by A. herba alba but A. majus and C. murale
extracts had the lowest effect on cgg hatchability
cither with cthanol or with n-hexane solvent. At all
levels of tested plant extracts, i.c. ethanol and n-
control and thesc extracts which significantly reduced

significant differences, st LCso  level, were found
between pirimiphos-methyl and the all plant extracts.
Both P. aonsium and E. gromafica had the same
category of the effect on egg hatching of C.
between n-hexane extract of E aromatica and
pirimiphos-methyl while, a significant difference was -
found between E. aromatica and P. ansium. At LCy,
level, all tested plant exiracts and pirimiphos-methyl
significantly reduced the mumber of hatching eggs of
C. maculatus compared to control (Table 6). Although
ethanol extracts of E aromatica and P. ansium
exhibited the same effect (according 1o the statistical
analysis) clear differences were found between ethanol
extract of E. aromatica and pirimiphos methyl while
there was no significant difference was found between
P. ansium and pirimiphos methyl.

57
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Table (5): Hatchability percentage of C. macwlstus eggn (1-3 days ofd) aféer surface treatment of

cthanol and n-hexane plant extracts using LCyy values (ing/kg) after S-days. ‘
Ethanol
. LCs M. No.of | M. No.of %  |% productivity
Tested matcrials mg/g | oggs obsesved | eggs hatched | _ hatch index
._murale 315 197.6 806b 40.9 525
A. majus 26.5 202.3 69.6 b 34.4 44.2
4. herba alba 16.6 192.3 70.3b 36.5 46.9
aromatica 8.7 197.0 42.0¢ 213 27.3
. ansium 6.8 210.0 36.6¢ 17.4 22.3
a-hexane
. majus 253 198.6 B.S5c 37.0 47.5
A. herba alba 19.5 212.0 59.7d 28.0 35.9
C._murale 378 209.6 112.5b 53.6 68.8
iE. aromatica 6.5 188.3 2501 13.2 16.7
iP. ansium . 149 186.3 43¢ 259 33.2
Pirimiphos-methyl 0.0021 2126 23.6 f 11.0 14.0
Control 201.0 156.0 a 719

Means followed by the same letter are not significantly different at the level 5% by DMRT (Duncan
Muitiple Range Test, Duncan, 1955).

- bwiching in wested may be duec to the mechanism of action, the

Poroeet Wty dex —gmmmﬂm penetration rate of each toxicant introduced to eggs or

the type and amounts extracted by the two different

On the other hand, with n-hexane extracts solvenis used. In  general all tested exiracts

pirimiphos-methyl was the most effective among significantly reduced the munber of haiching eggs of

tested materials with percent productivity index 7.2 C. maculatus at cither LCso or at LCoo level. E.

followed by £. aromatica and P. ansium with percent  aromatica aud especially P. ansium markedly reduced

productivity index of 14.5, 20.0, respectively (Table percentage of hatching cggs and their productivity.

5). The different cffects between organophosphate
insecticide pirimiphos-methyl and the plant extracts

Table (6): Hatchability percentage of C. maculatus eggs (1-3 days old) afier surface treatment with
ecthasol and n-hexane plant extracts using LCys values (mg/kg).

Ethanol
Tested materials LCs No.of | No.ofeges % % productivity
mg/kg CEZS hatched hatch index
. murale - 1122 197.6 653b 326 42.0
4. . majus 105.8 202.3 40.6 ¢ 20.0 256
4. herba alba 617 212.0 455¢C 214 27.5
|E. aromatica 40.5 197.0 236d 11.9 15.3
. ansium 153 210.0 18.5 de 9.0 11.5
m-hexane
4 . majus 83.4 206.3 464 ¢ 2.4 28.7
. herba alba 89.8 183.6 38.6 cd 21.0 26.9
' murale 125.4 193.6 72.2b 37.1 476
I aromatica 378 191.0 216ef 11.3 14.5
7. ansium 525 188.0 29. de 156 200
Pirimiphos-methyl 0.0044 198.0 108f 56 7.2
Control 201.0 156.6 a 719

Means followed by the same letter are not significantly different at the level 5% by DMRT (Duncan
Multiple Range Test, Duncan, 1955).
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Percent productivity index =
%ecgg hatching in mxloo
%egg hatching mn control

The progressive findings are in agreement with those
of Percira (1983) whe indicated that the use of neem
and palm oil exhibited significant ovicidal activity on
C. macwiatus eggs at and above 3 ml g oilkg cowpea
seads.Also, Abdel Aziz and Kelany (2004) found that
the reproduction of Tetramychus wrficae females
directly sprayed with different concentrations of Neem
Azal-T/S and Neem Azal-T significantly decreased
and most of them failed 10 lay eggs. Kelany ef aol.
2000) found that aqueous neem kemel powder
extract (ANKPE), Neem kemel powder (NKP) and
Neem Azal F affected significantly the deposited eggs
of Phthoremia operculella. As the concentration of
of deposited eggs was increased.

Also, the effectiveness of the various plant
extracts in suppressing the oviposition and percent
eggs hatching has been recorded by several authors,
e.g. Makanjuola (1989) found that, extracts of ncem
percent hatched eggs and percent adult emergence of
C. maculatus on treated cowpeas. He also concluded
that neem does not act only as an oviposition but also
as an ovicide, EL-sayed (1985) also reported that
citrus oils, navel orange, swect orange and grape fruit
significantly reduced the oviposition. Furthermore all
oils reduced total egg deposited on sceds and egg

Our results also indicated that, the ethanol
and n-hexane plant extracts of E. aromatica (flower
buds) and P. ansium (seeds) gave the highest effects
on the tesied insect species by the two different
method technigues. These results suggest that these
plants may be a good source for naturally occurring

icals with the potential of protecting stored
product from attack of certain insect pests. Therefore
wesdectedthesctwomnomdplammw
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