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ABSTRACT 

The present study was conducted in the laboratory to assess the effects of two 
plant extracts (Jatropha curcas & Euphorbia #athyris) with four solvents (chlorophorrn, 
ethyl acetone, acetone and methanol) on eggs and adult females of Tetranychus 
urticae Koch (Acari: Tetranychidae) at laboratory condition (27±2°C and 65±5% RH.). 
The results revealed that, the Jatropha curcas and Euphorbia #athyris gave high 
effected at concentrations 2.4 and 1.2% after 24, 48 and 72h. for adult females of T. 
urticae. While at concentration, 0.6% gave good results after 72 h. for the two 
extracts. Also, the concentration of 0.3% was not effective, except for J. curcas when 
used the acetone as a solvent. Th~ acetone was the best solvent followed by 
chlorophorrn and ethyl acetate. But, the solvent of methanol was not effective for the 
two plant extracts. The extract of J. curcas was more effective on eggs of T. urticae 
than the extract of E. #athyris; and the concentration of 2.4% was the best for its effect 
on eggs. However, the concentrations of 0.6 and 0.3% were slightly effective on eggs 
of T. urticae. 

INTRODUCTION 

The two-spotted spider mite Tetranychus urticae Koch is widely spread 
throughout the Mediterranean area. T. urticae is considered one of the most 
important pests. It is responsible for yield losses in many horticultural, 
ornamental and agricultural system mainly annual crops and vegetables, 
(Helle & Sabelis, 1985). This study was conducted to determine efficiency of 
plant extracts extracted from two different plants (Jatropha curcas & 
Euphorbia /athyris) against this mite. Bioassays were tested by four different 
concentrations (2.4, 1.6, 0.6 and 0.3%) to determine the effects of varying 
concentrations; and the plants were extracted by four solvents (acetone, 
acetate ethyl, chlorophorm and methanol). The extracts gave high mortality at 
high concentrations (2.4 and 1.2%) for _eggs and adult females. All of solvents 
were efficacious, except solvent of methanol was slightly effective as a 
solvent. The conventional pesticides have become an indispensable tool in 
controlling some pests economically, rapidly and effectively; extensive use of 
insecticides may lead to a number of undesirable side effects including the 
development of insect resistance and resurgence of primary and secondary 
pests outbreaks. Also, they can have adverse effects on nontarget organisms 
and general environmental contamination (Georghiou, 1987; Metcalfe,1989 
and Ditrich, 1962). The other problems with synthetic insecticides are 
environmental pollution and insect resistance. Many researches are 
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experimenting and developing alternative plant extracts as pestiCides to be 
used against pest insects and mites. The seed kernel extract of neems 
known as azadirachtin, has been most thoroughly tested, and it has been 
extracted in larger quantities than the other components of neem 
(Schmutterer, et a/; 1981 and Schmutterer & Zebitz, 1984). High rates of 
mortality have been found on the two-spotted mites fed on the leaves treated 
with Azadirachta indica extract. In addition, the same extract .significantly 
reduced the reproductive capacity of mites and the survival of the progeny of 
treated females greatly diminished in comparison the control (Miranova and 
Khorkhordin, 1996}. Many investigators studied the effect of plant extracts on 
the biology of mites (Afifi &Hafez, 1988, Barakat & Shereef, 1984, EI
Halawany et a/, 1988 and EI-Kabbany, 1980). In addition, Nassar, et a/. 
(1995) found that, the biological aspects of T. urticae were more affected by 
plant extracts of durantana and lantana in the laboratory studies. Therefore, 
the present study threw light on the efficacy of some plant extracts on eggs 
and adult females of Tetranychus urticae Koch under normal conditions. 

MATERIALS AND METHODS 

Rearing technique of mite: . 
The two-spotted spider mite Tetranychus urticae Kock was collected from 

eggplant (Solanum melongena) at the farm of faculty of Agriculture AI-Azhar 
University, Assuit branch. Apure culture of the two-spotted spider mite were 
maintained on kidney beans plants ( Phaseolus vulgaris ) planted in pots 25 
em. diameter in sunny place. 
Toxicity test and treatments design of adult females: 

To evaluate the effect of the plant extracts on the females of t. urticae 
mite, ten newly emerged adult females were transferred to the upper surface 
of Kidney beans leaf discs (3cm. diameter). Two leaf discs were kept on 
moist cotton pad in each Petri-dish (15cm. diameter), each dish was 
replicated four times, and continuously moistened during the experiment. The 
disc surface which carrying the adult females was sprayed separately with 
plant extract using a manual atomizer, and the other one was covered with 
plastic paper, and the dishes were left at room temperature at 27±2mc and 
65% ±5 RH. The un-treated control was sprayed by water and additive 
solvent Twen80 by rate (0.1 %). Mortality percent was calculated after 24, 48 
and 72hrs. of treatments, according to Abbot's formula (1925). 
Toxicity test and treatments design of eggs: 

To evaluate the effect of the plant extracts on the eggs oft. urticae mite, 
ten adult females were transferred to the upper surface of Kidney beans leaf 
discs (3cm diameter}, and left 24hour to deposited eggs. Two leaf discs were 
kept on moist cotton pad in each Petri-dish (15-cm. diameter), each dish was 
replicated four times, and continuously moistened during the experiment. 
After 24hour the females were removed and the eggs were counted, and 
then the disc surface which carrying the eggs was sprayed separately with 
plant extract using a manual atomizer, and the other one was covered with 
plastic paper, and the dishes were left at room temperature at 27±2mc and 
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65% ±5 RH. The un-treated control was sprayed by water and additive 
solvent Twen80 by rate (0.1 %). Mortality percent was calculated after 
6dayes of treatments, according to Abbot's formula (1925). 
Tested plant oils: 
1- Jatropha, Jatropha curcas 
2- Greek, Euphl:iltJia #Jthyris 
Plant extracted: 
Samples: 

The plant materials (seeds) of Jatropha curcas and Euphorbia 
/athyris were collected from the forests, Faculty of Agriculture, AI-Azhar 
University, Assuit branch in March 2013.Two hindered gram of the seeds 
were dried at room temperature for two weeks and grindered after removed 
the shell of seeds using an electric blender. 
Preparation of extracts: 

The seeds of J. curcas and E. /athyris were dried in shade at room 
temperature, homogenized to coarse powder, and stored in opaque screw 
tight jar until use. Powdered drug was charged into soxhlet apparatus and 
extraction was carried out with following solvents successively: 1-
Chloroform, 2- Ethyl acetate, ·3-Acetone, 4- Methanol. Each time before 
employing the solvent of higher polarity sample was dried. 
Statistical analysis: 

Data obtained were statistically analyses according to procedures 
outlined by Gomez and Gomez (1984). The mean values were compared at 5 
% level of Duncan's multiple range tests. 

RESULTS 

Effect of tested plant extracts on population of T. urticae. 
From Table (1 ), it can be observed that, after 24h. from treatment, the 

plants which extracted by acetone had a significant mortality and the highest 
effect on females of T. urticae at all concentrations. They gave reduction 
percentages 96.25, 90.00, 42.50 and 16.25% for Euphorbia /athyris extract 
and 95.00, 78. 75, 73.75 and 66.25% for extract of J. curcas at concentrations 
2.4, 1.2, 0.6 and 0.3% respectively. The extract of J. curcas was more 
effective when acetone used as a solvent at high and low concentrations 
comparative with extract of E. /athyris. The solvents of ethyl acetate and 
chlorophorm were affective only on high concentrations (2.4 and 1.2%). The 
reduction percentages of J. curcas extract at concentrations of 2.4 and 1.2% 
were 93.75 and 75.00% with solvent of chlorophorm and 96.25 and 57.50% 
with solvent of ethyl acetate respectively. The reduction percentages of E. 
/athyris extract were near to J. curcas extract at the same concentrations and 
solvents; it were 90.00 and 71.25% with solvent of chlorophorm, 85.00 and 
57.50% with solvent of ethyl acetate at concentrations 2.4 and 1.2% 
respectively. While the concentrations of 0.6 and 0.3% weren't reached 50% 
mortality with solvents of ethyl, chlorophorm and methanol. On the other hand 
the methanol solvent was below three solvents, it accomplished 60.00% 
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reduction with extract of J. curcas only at concentrate 2.4%. While the lowest 
effects were found at concentrations 1.2, 0.6 and 0.3% with the same. plant 
extract. However, E. /athyris extract with solvent of methanol had the lowest 
effect on the females of T. urticae at all concentrations. The mortality 
percentages were 27.50, 20.00 and 16.25% at concentrations 2.4, 1.2 and 
0.6% respectively. Statistical analysis showed significant difference between 
the concentrations and solvents. 

Table (1) reduction percentages(%) ofT. urticae (adult females) affected 
by spraying of two plant extracts after 24h. 

Concent. ~ a 

2.4% 

1.2% 

0.6% 

0.3% 

F. test 
A=135.4-

J. curcas 

E. /athyris 
J. curcas 

E. /athyris 
J. curcas 

E./athyris 
J. curcas 

E./athyris 
Mean 

B = 163.2-
AB=9.539-

Acetone Ethel acetate 

95.00 a 96.25 a 

96.25 a 85.00 abc 

78.75 bed 57.50f 

90.00 ab 57.50 f 

73.75 cde 37.50 gh 

42.50 g 25.00 hi 

66.25 def 15.00jkl 

16.25jkl 05.00 kim 
69.84A 47.34 B 

chlorophonn methanol Mean 

93.75 a 60.00ef 86.25A 

90.00 ab 27.50 hi 74.69 B 

75.00 cd 16.25jkl 56.88 C' 

71.25 def 20.00 ljk 59.69 c 
20.00 ijk 15.00jkl 36.56 D 

26.25 hi 16.25 jkl 27.50 E 

6.25 kim 2.501m 22.50 E 

21.25 ij OO.OOm 10.63 F 
50.47 B 19.69 c 

Data in Table (2) showed that, the concentration of 2.4% was the highest 
effect on adult females of T. urticae after 48h. The reduction percentages at 
concentration of 2.4% were 100% with solvents acetone, methyl acetate and 
chlorophorm, and 73.47% with methanol solvent for extract of J. curcas. ----~ 
While the extract of E. /athyris achieved reduction percentages 100.00, 92.36, 
91.11 and 31.65 with solvents acetone, methyl acetate , chlorophorm and 
methanol respectively at concentration of 2.4%. The concentration of 1.2% 
recorded too high mortality; with reduction percentages 94.94, 73.33, 89.87 
and 21.67% for E. /athyris and 91.14, 74.68, 92.50 and 21.39% for extract of 
J. curcas by solvents acetone, methyl acetate , chlorophorm and methanol 
respectively. The decreased concentration led to decrease mortality. The 
concentration of o:6% gave 85.97% mortality for J. curcas extract and 
51.90% mortality for E. /athyris extract when the acetone used as a solvent. 
The concentrations of 0.6 and 0.3% were slightly effected on females of T. 
urticae for two plant extracts when methyl acetate, chlorophorm and 
methanol used as solvents after 48h. from treatment. The effect of 
concentrations and solvents interaction of J. curcas and E. /athyris extracts 
were very significant at P < 0.05. 
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Table (2) reduction percentages (o/o) of T. urticae (adult females) affected 
b f tw I t ts ft 48h sprayang 0 o PI an extrac a er . 

Con cent 

2.4% 

1.2% 

0.6% 

0.3% 

F. test 
A=153.4** 

. ~ t 

J. CUt"CaS 

E./athyris 

J. curcas 
E. /athyris 
J. curcas 
E. /athyris 
J. curcas 
E./athyris 

Mean 

B = 209.3** 
AB = 9.790** 

Acetone 

100.00 a 

100.00 a 

91.14 a 
94.94 a 

85.97 ab 
51.90 c 
73.33 b 
16.46 gh 
76.72 A 

Ethyl 
acetat chlorophonn 

100.00 a 100.00 a 

92.36a 91.11 a 

74.68 b 92.50 a 
73.33 b 89.87 a 
48.10c 48.20 c 
43.47 cd 40.70 cde 
17.64 fgh 29.17 efg 
05.06 h 22.92 fg 
56.83 c 64.31 8 

methanol Mean 

73.47 b 93.37 A 

31.65 def 78.78 8 

21.39 fg 69.93 c 
21.67 fg 69.95 c 
16.25 gh 49.63 D 
16.46 gh 38.13 E 
03.75 h 30.97 F 
03.61 h 12.01 G 
23.53 D 

Obtained results are presented in Table (3) explained that, there are 
large differences between the concentrations and solvents. After 72h. from 
spraying the concentration of o:6% became more effective on females of T. 
urticae; it gave reduction percentages 92.36, 56.53, 65.42 and 21.67% for J. 
curcas extract and 58.97, 61.56, 52.56 and 24.36% for E. /athyris extract with 
solvent acetone, ethyl acetate , chlorophorm and methanol respectively. 
However, the concentration of 0.3% recorded 83.33% reduction for J. curcas 
extract when acetone used as a solvent; while the other three solvents gave 
low reduction with same extract and concentration. The extract of E. /athyris 
was the lowest reduction for T. urticae with the four solvents. On the other 
hand, the concentrations of 2.4 and 1.2% were the highest reduction for both 
two extracts. The extract of J. curcas gave reduction percentages 100, 100, 
100 and 82.08% at concentration of 2.4% and 96.11, 88.46, 96.15 and 30.77 
at concentration of 1.2% with solvents acetone, acetate ethyl, chlorophorm 
and methanol. While the extract of E. /athyris gave reduction percentages 
100, 97.50, 93.61 and 38.46% at concentration of 2.4% and 97.50, 84.86, 
96.25 and 25.64% at concentration of 1.2% when acetone, ethyl acetate, 
chlorophorm and methanol used as solvents respectively. In general, 
mortality, increased as the concentration of plant extracts and exposure 
period increased. All tested solvents were very affective except solvent of 
methanol was slightly affected on adult females ofT. urticae. 
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Table (3) reduction percentages(%) ofT. urticae (adult females) affected 
b • f tw I t xt ts ft 72h )} spraymg o o p1an e rae a er . 

Concent ~ t 

2.4% 

1.2% 

0.6% 

0.3% 

F. test 
A=125.4-

J. curcas 
E. /athyris 
J. curcas 
E./athyris 
J. curcas 
E. /athyris 
J. curcas 
IE. /athyris 

Mean 

B = 198.7-
AB=8.98r-

Acetone 

100.00 a 
100.00 a 
96.11 abc 
97.50 ab 
92.36 abc 
58.97 d 

83.33dc 
23.33 fg 
81.45A 

Ethyl chlorophonn 
acetate 

100.00 a 100.00 a 
97.50a 93.61 abc 

88.46abc 96.15 abc 
84.86abc 96.25 abc 
56.53d 65.42 d 
61.56 d 52.56d 
38.46 e 33.33 efg 
08.75 h 32.50 efg 
67.01 8 71.23 8 

Effect of tested plant extracts on eggs of T.urticae. 

methanol Mean 

82.08 c 95.52A 
38.46ef 82.39 8 

30.77efg 77.87 8 
25.64efg 76.06 8 
21.67 g 85.99 c 
24.36fg 49.36 D 
07.69 h 40.70 E 
06.25 h 17.71 F 
28.83C 

Table (4) indicated that, after 6days from spraying on eggs, only 
concentration of 2.4% was effective for E. /athyris extract; while the 
concentrations of 2.4 and 1.2% were effective for extract of J. curcas. The 
mortality percentages of eggs were 84.87, 88.12 and 85.69% for extract of J. 
curcas at concentration of 2.4% and 78.14, 56.72 and 33.37% at 
concentration of 1.2% with solvents acetone, ethyl acetate and chlorophorm 
respectively. While the extract of E. /athyris gave 46.01, 57.68 and 84.14 at 
concentration of 2.4% when acetone, ethyl acetate and chlorophorm used as 
solvents respectively. The solvent of methanol and concentrations of 0.6 and 
0.3% were slightly effective on mortality of eggs of T. urticae for the two 
tested plant extracts. Statistical analysis showed highly significant difference 
among the concentrations, solvents and plant extracts. 

Table (4) reduction percentages (%) of T. urticae (eggs) affected by 
spraymg o 

Concent. I~ . 

2.4% 

1.2% 

0.6% 

0.3% 

F. test 
A=135.4-
8 = 163.2• 

AB = 9.539-

J. curcas 

E./athyris 

J. curcai 
E. lathy_ris 
J. curcas 
E./athyris 
J. curcas 
E. /athyris 

Mean 

ftw I t xt ts ft 6d o plan e rae a er ayes. 

Acetone Ethyl 
acetate chlorophonn methanol Mean 

84.87 ab 88.12 a 75.69 c 10.92 mno 64.90A 

46.01 e 57.68 d 84.14 abc 07.09 nop 48.73 8 

78.41 be 56.72 d 33.37 f 09.58 nop 44.52 8 
29.80 ahi 21.79 iik 33.74 f 00.31p 21.41 c 
30.68fg 29.93fg_ 18.63ikl 06.72 nop 21.49 c 

09.00 nop 19.50 jkl 16.00 kim 00.51op 11.25 D 
20.03jkl 06.63 nop 12.93 kim 03.66 10.81 D 

05.99 nop 12.091mn 11.791mn .0017jJ_ 07.49 D 
38.10A 36.56A 35.78A 04.87 8 
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