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INTRODUCTION

Vegetable crops in Egypt are highly infested by sucking pests as aphid,
whitefly and mites. Synthetic pesticides are still the major agent currently used for
controlling these pests. The two-spotted spider mite, Tetranychus urticae Koch. has
been recognized as a factor limiting the production of crops and is controlled by
bivlogical means. Its satisfactory control depends on selective pesticides. Although
there were some privileges i their use, other problems such as resistance,
environmental pollution, residual toxicity in tood and hazards to natural enemies and
human health hindered the successtul application of such control (Pumental et al,
1992). In recent years botanical pesticides have played an important role in the
control of spider mite and proved to bhe effective on target mites (Mansour ef al.,
1986; Reda and El-Banhawy 1986; Amer er al., 1989).

The effectiveness of the essential oils on mite has been reported by Amer e/
al., {1993); lbrahium er al., (1993) and El-Gengaihi er af., (1996). The toxic and
deterrent eftects of the essential oils were studied on insects and mites by
Orphanidis and Kalmoukas (1970); Rodriguez and Levin (1975); Purohit er al.,
(1983) and Don-Perdo {1985).

The toxicily of the crude extracts for certain plants against adult females and
eggs of T. wrticae Koch, have been reported by several investigators, Barakat, er af.,
(1985) for acetone and dicthyl ether extracts of onion, garlic, caraway, devils apple,
lupin, fenugreek, blackpepper, turnip, canna and glonybower on adult females and eggs
of T. wrticae Koch., Osman ef al., (1986) for Nerium oleander and Caesalpinia sepiaria

against predatory mite, Amblyseius gossipi, El-Halawany ef af., (1989) for Lantanu
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camara against Tetranychus arvabicus and Dimetry et al., (2000) for Curcuma longa L.,

Nicandera physaloids L. and Dodonaea viscose L. against aduit females of . wrticae.

The aim of the present study is to evaluate the toxic and repellent etfects of the
crude extracts of three wild plant, Lygos raetam, Silvbum marianum and Fagonia indica
on the eggs and adult stages of T. wrricae and the adult stages of Amblysius zuheri.

MATERIAL AND METHODS

Phytophagous mites were obtained from a laboratory colony of T. urticae
Koch, reared on Lima bean (Phaseolus vulgaris L.} foliage at NRC Cairo under
taboratory conditions (27 £ 2 °C and 70 — 75 % r.h.).

The predacious mite 4. zaheri Yousef and El-Borolossy was found on

leaves of egg plant and was fed on 7. urticae in the laboratory.

Three wild plants, Lygos raetam (Fam: Leguminosae), Silybum marianum
(Fam. Compositae) and Fagonia indica (Fam. Zygophyllaceae) were collected from
different areas in South Sinai. Samples of the collected plants were left to dry in the
laboratory for one week. Dried plants were ground using an electric mill, sieved and
kept for extraction.

The crude extract was prepared according to the method adopted by Su and
Horvat (1981) with some modifications. Samples (1 kg of plant) were blended and
soaked in 3 hiters of chloroform: methanol (1:1 v/v) for 24 hours and kept in brown
colored bottles, 5 liters, provided with tight stoppers with continuous shaking
overnight. The extracted solute was separated from the mnsoluble plant material
collected and the laiter reextracted with another 2 liters of the same solvent system for
another 12 hours and the solvent was also separated. The collected two extracts {5
liters) were filtered over anhydrous sodium sulphate and then the solvent was
evaporated under reduced pressure using a Rotary evaporator. The remaining residucs
were subjected to successive extractions with 4 different solvents (250 ml each),
namely n-hexane, diethyl ether, ethyl acetate and cthanol. The crude extract of each
solvent was filtered over anhydrous sodium sulphate and the solvent was evaporated
using rotary evaporalor at 40-50 *C to dryness. The resulting crude extract of each
sobvent used was weiglited and kept in the deep freezer until evaluation.

Direct effect on eggs of T. urticae:

The direct effect on the egg stage was studied by confining two females on
leaf discs for 24 hr., and then removed. These discs with deposited cggs (24 hr old)



were spraved with different concentrations from each extract using a glass atomizer.
Each test contained 5 concentrations and each concentration had 5 replicates (20
eggs/ replicate). Hatchability of eggs on each concentration was recorded 7 days
afier treatment.

Direct effect on adult females of T. urticae:

Adult females of 7. uriicae were confined on the lower surfaces of
detached raspberry leaves {3 cm in dia.) while the upper surfaces were placed on
cotton saturated with water. Mites were sprayed with different exiracts using a glass
atomizer. Each test comtained 5 concentrations and each concentration had S
replicates (20 females/replicate). Mortality was recorded 48 hr. after application. In
every test, a contro! was included.

Repeliency and oviposition deterrence:

Raspberry leat discs {5 cm in dia.) were placed with the lower surface
upwards in a Petri-dish lined with moist cotton wool. One half of each disc was
treated separately with LCy concentration of each extract, while the other served as
a control. Ten adult females of 7. urticae were then introduced into the middle of
each leaf disc. Ten replicates of leaf discs were used per extract. Orientation of the
females 7. urticae on treated and control discs were recorded 3, 5, 24 and 48 hr.
after treatment. The number of eggs laid on both sides were recorded afier 48 hr.
The repellency was calculated according to Lwand et a/., (1985).

Direct etfect on predacious mite:

Adult females of the predator A. zakeri were sprayed with different
concentrations from ditferent extracts using glass atomizer. Females were confined
on the Jower surfaces of detached raspberry clean leaves (5 cm in dia.} while the
upper surfaces were placed on cotton saturated with water. Each test contained 5
concentrations and each concentration had 5 replicates (20 females/replicate}. In

every test, a control was included.

Corrected mortality counts according to Abbott's formula (1925) were
statistically analyzed by Finney (1971). The toxic index of each extract was
determined according to Sun (1950),

RESULTS AND DISCUSSION

The data presented in Tables (I and 2), show the refation between the

percentage of mortality and concentrations of various extracts of L. raetam, §.
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marianum and F. indica on eggs and adult females of 7. wrticae. The different plant
extracts tested appeared to be more variable in their effects. The data obtained in
tables 1 and 2 show that the toxicity effect of diethyl ether extract of L. raeran on
both stages egg and adult were very close (LCs5= 0.0034 and (.0036 gm/mt),

respectively.

TABLE (I)
Toxicity of some plant extracts against egg stage of T. urticae.

LCqy | LCop Stope Toxicity index at:
Extract {gm/mly | (gm/m]} LCy, J LCus
Lygos raetanm
| Hexane 03702 1 1.1350 093 | (.67
| Diethyl ether | 0.0034 | 0.0111 100 | 6883
_Ethyl & acemte - 0.0050 | D 0076 69 ]5 B ]00 N
Ethanol | 0.1160 0.2545 2.96 3.0
Silybum marianum
Hexane | 00115 | 00222 | 423 | 6182 | 86.74
_"DlethyI ether 1 0 0070 | 0.0192 100 | 100
| Ethyl acetate | 0. 0"6"__ 0. "57" ] 120 26 6? ’ - 7.48
Ethanol - 0.0824 (.2041 325 | 8.48 942
Fagonia indica
‘Hexane | 0.0018 | 0.0042 | 3.52 | 100 | 100
Diethyl ether | O 0529_____ 01035 4 39 3 42 ) 4, 05
_Ethyl acetate | 0.0152 | 0. 0314______ 405 | 1192 | 1333
Ethanol 0.1976 0.71 52 229 | 0.92 0.59

Based on the LCsy value it can be arranged for egg stage in the following
descending order of effectiveness: Diethyl ether, ethy! acetate, ethanol and hexane;
while in case of adult females, toxicity can be arranged in a descending otder as
follows: Ethyl acetate, diethyl ether, ethanol and hexane, The data obtained in tables
1 and 2 show that the various extracts of 8. mariammm were the most toxic to adult
females than the egg stage, while the toxicity effect of the extracts hexane, diethyl
ether and ethyl acetate of F. indica on both stages egg and adult were very close
(LCs= 0.0018, 0.0529 and 0.07152 gm/ml and LCsp= 0.0023, 0.0559 and 0.0109

gm/ml, respectively).

Results indicated also, that the various extracts of 3 plants were more loxic
to adult stage than the eeg stage. These results agree with thal of Dimetry er o/,
{2000) who reported that the petroleum ether extracts of C. longa L., N. physaloides
L. and alcohol extract of D). viscose L. were the most potent tested against adult
females of 7. wrticae. The egg stage was less susceptible to the different extracts
tested. Amer et af., (2005) reported that the adult females of T wrficae were
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sensitive to crude ethyl acetate extract of Francoeria crispa (Forssk) than the egg
stage, as well as the egg stage of T. wrticae was less susceptible 1o the different
extracts of Capparis aegyptia leaves and fruits (Hussein ef al. 2005).

TABLE (IT}
Toxicity of some plant extracts against adult females of 7 urticae
LCx LCqq Slope Toxicity index at:
Extract (gm/mi) | (emvml) Pe I™TCy | LCo
F—
Lygos raetam
| Hexane | 0.0687 | 0.1751 | 3.45 | 1.09 0.81
| Diethyl ether" 0.0036 | 0.0073 1 4 24 1 20. 60."___. 1932
‘Ethylacetate | 0.00075 | 0.00141 | 470 { 100 100
Ethanol 0.0295 0.0574 | 443 | 2.54 2.46
Silybum marianum
Hexane | 0.0022 | 00036 | 599 1 100 ] 100 _
Diethyl ethe © 0.0037 0.0080 | 3.88 | 5845 44,72
Ethylacetate | 0.0036 ; 0.0100 | 502 § 3928 35.67
Ethanol 0.0155 0.0330 | 3.92 14.03 10.80
Fagonia indica
Hexane 1 0.0023 0.0 100 1

Diethylether | 0.0559 | 0.1¢
| Ethyl acetate 0.0109 0.02061
Ethanol 0.0145 0.1577

Repellency and oviposition deterrence:

Tabte {3) show that females of T’ urticae preferred the untreated part of the
leaves to feed and deposit eggs. After 48 hours of exposure the females deposited
eggs on the treated part, the average number of eggs varied according to various
extracts. A higher percentage of repellency was recorded in various extracts of S.
marianum and F. indica (86.60 - 98.23 % and 85.53 — 97.0 %), respectively. While
percent repellency decreased with extracts of L. raetam (55.81 — 80.84 %). Mansour
and Ascher (1983) revealed that neem seed kernels prepared from various solvenis
strongly repelied the females of Tetranychusa cinnabarines (Boisd). Other plants
such as F. crispa showed similar remarkable repellency against T. urticae. (Amer et
al., 2005)

Toxicity effect on adult females of predacious mite A. zakeri.

The data obtained in Table {4) show that adult females of A. zaheri were
more sensitive to ethyl acetate extract of L. raefam (LCyq = 0.00079 gm/ml) while
less susceptible 1o ethanol extract of the same plant {(LCsp = (.2944 gm/ml). From
tables (2 and 4} the toxicity effect of ethyl acetate extract of L. raetam on both adult
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females of T. wrticae and predacious mite A. zaheri were very close (LCsp = 0.00075
and 0.00079 gm/ml, respectively).

TABLE (1L
Relative percentage distribution and oviposition of 7. urticae on treated leaf discs
with different extract of L. raetam, S. marignum and F. indica at LCs, conc.

% Distribution of mites on | No. of eggs/female %
Exiract treated leaf part after: after 48 hr. Repellency
3h [ sh [24n [ 48h T | ¢C
Lygos raetam
[Hexane ¢ 2 | 4 | 12 } 30 | 114 ,; 595 | 8084
Diethyl ether “5 56" 5 56_‘ 25. 93 44 44 | 1.9 4. 3L 558
Ethyl acetate | 1.8211.8222.22(29.16| 1.5 | 54 | 7204
Ethanol 3.77 1377 ] 7.55 | 43.40 1.04 4.09 74.57
Silvbum marianum
Hexane |3 Ton o83
Diethyl ether 86.60
Ethyl| acetate 678 1 014 4 369 | 96.21
Ethanol 17.65 | 033 5.15 93.59
Fagonia indica
Hexane 2 4 | 6 | 10 | 06 ] 51 88.24
Diethylether [ .54} 0 | 13.8513725| 0.7 | 566 | 970
Ed 12821 1411183113429 ) 3.1 | 311 | 8553
Ethanol 3.08 |3.08] 1846|3281 | 3.98 3.98 92.71
T = treated C = control
TABLE (1V)

Toxicity of some plant extracts against aduit stage of the predacious miie 4. zaheri
LCsa LCoo Toxicity index at:

Extract (gm/ml) | (gm/ml) Slope =y | LCw
Lygos raetam
 Hexane 1 0.1711 | 404 | 081
Diethyl ether_ 1 634 __._____]1 38 )
Ethyl acetate [ 0.00079 000138 | 5 27 {100 ) 100
Ethanol 0.2944 09890 | 243 | 027 | 014
i Siybum marianum _
 Hexane ) 00036 1 0.0033 ; 7.69 L0
Dlethyl ethern_h__r 7.0 0105 _ 550 | 7'__7”50 38
_Ethyl acetate 00179 | 436 | 3954 | 2950
Ethanol 0.1065 | 2.69 | 10.13 4.97
Fagonia indica
Texane | 00035 | 00123 | 234 | 100 | 100
| Diethyl ether | 0.0840 01703 | 417 | 417 7.22
Ethylacetate | 0.0004 | 00265 | 1121 |717.197] 4645
Ethanol 0.0420 1.4703 0.83 8.33 0.84
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Generally the data from tables {2 and 4) indicated that the all extracts of the
3 plants were more loxic 10 adult [emale of T. urticae than the female of 4. zaheri,
Momen and Amer {1994) reported that the Lupin extract was slightly toxic to eggs
and females of the predator A, barkeri. Essential oi] of mint, Mentha virdis was
more toxic to female of T wrticae than to female of Phytoseiid predators,
Amblyseius yosefl, A. zaheri, P. finitimes, A. barkeri, A. deleomi and T. athiasae
{Momen et af., 2001).

Take into consideration the combined effects of these extracts on the
phytophagous mite 7 urticae and the predator 4. zaheri (Table 5), the ethanol extracts
of L. raetam, S, marianum and F. indica were 9.98, 2.30 and 2.90 times more toxic to
the female of T. urticae than to the female of the predator A. zakeri. Thus in a habitat
where the predator is associated with phytophagous mites it is necessary to apply the
least toxic material to the predator and the most efficient to the prey.

TABLE (V)
Evaluation of the acaricidal properties of some plant extracts against adult stages of
7. urticae and the predacious mite 4. zaheri

T. urticae A. zaheri No. of folds compared
Extract LCsy (gm/mly { LCsy {gm/ml) | with the predator A. zaheri
Lygos raetam
Hexane 0.0687 ~0.0824 _ 1.20
Diethyl ether__w___" _0.0036 0.0076 2.11
Ethylacetate | 000075 | 000079 [ TTios T
Ethanol 0.0295 0.2944 9.98
Silybum marianum
Hoxane 1 00022 | 0.0036
Diethyl ether 0 003?
 Ethyl acetate - 0 0036
Ethanol 0.0155 0.0356
F agom'a indica
Ethanol 0.0145 0. 0420 2 90
SUMMARY

Three wild plants, Lygos raetam, Silybum marianum and Fagonia indica
were successively extracted with four different solvents. These extracts were tested
for their toxicity and repellency against the two-spotted spider mite, Tetranychus
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urticae Koch and their direct toxicity to adult female of the predacious mite
Amblyseius zakeri Yousef and El-Borolossy. The adult femaies of 7. urticae were
sensitive to various extracts of three plants than the egg stage. A higher repellency
was recorded in various extracts of S. marianum and F. indica and decreased with
extracts of L. raetam.

Laboratory studies indicated that the aduit female of the predacious mite 4.
zaheri was more sensitive to ethyl acetate extract of L. raefam while less susceptible
to ethanol extract of the same plant. All various extracts of the three plants were
more toxic to adult female, T urticae than the female of A, zaher|,
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