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ABSTRACT

Laboratory and field experiments were conducted in Plant Protection
Research Institule and at Fayoum district, Fayoum Governorate during 2001 — 2002
seasans. This study airmed to investigate the efficiency of a selective safe substances,
leaves extracts of castor plant with three solvents varied in their polarity (pe«woleum
ether) hexane and water) and plant oil (Castor seed aif} for controlling the cotton aphid
Aphis gossypii (Glover) and the spider mite Tetranychus urticae (Koch). Four
concentrations of plant extracts and plant oil were used. Mortality percentages were
recorded after 1,2,3,5 and 7 days.

The obtained data indicated that the mortality of the cotton aphid and the
spider mite are increased by increasing the concentration. After one day of treatment
the castor bean oil showed the most potency followed by petroleum ether leaves
extract and water than with hexane showing the LC50 value of 14.719, 33.366, 45.561
and 45.803 on the spider mite, 1.0335, 2.3189, 2.1166 and 3.0900 on the cotton
aphid, respectively. Alsc, after seven days of treatment castor oit showed the most
potency followed by the leave extracts of castor plant with petroleum ether and
hexane than with water on the cotton aphid and the spider mite.

Field data indicated that castor cil treatment appeared to be the most
effective against the populations of A. gossypii (Glover) and T. urticae (Koch),
followed by petroleum ether, hexane, and water exiracts during the two tested
seasons, respectively. The early and fotal yfeld of cucumber were increased in the
tested seasons from (048 and 0.5t0 0.7 and 0.75) and 0.9 and 1.2 t0 2.7 and 2.75)
Kg of fruit / piant for castor seed oil ireatment, respectively.

INTRODUCTION

In Egypt, cucumber plants are attacked under field conditions with
numerous insects such as, the cotton aphid Aphis gossypii (Glover ) and
spider mite Tetranychus urticae (Koch ), Youssef (1976); Dibble (1980); Nour
El-Din (1984) ; Attia and Hamaky (1987) and Nazato (1990).

The continous use of some pesticides induced out break of pests due
to the appear of resistant of these pest, destroyed natural enemies
contamination of human foods, mammalian toxicity and caused
environmental pollution, Shaheen et al. (1973) and El-Lakwah et al (1998).
The bicactivity of several plant extracts and vegetable oils as pests control
against cucumber pests were studied by several investigators ( Fagoonee
(1987}, Kiss et al.(1988); Ji and Pirone (1989); Urinova et al(1989);
Adekenove et al.(1990) and Taha and Mahguoub (1995).

The present work aims to use a selective safe subsiances (plant
extracts) and castor seed oil for controlling the two pests A. gossypii (Glover)
and T. urticae (Koch.} and an quantity of cucumber crops.
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MATERIALS AND METHODS
1- Extraction:
- Extraction of Castor bean leaves: )
Castor bean leaves were extracted according to Su (1985) method using
petroleum ether, hexane and water.
- Extraction of castor bean oil.
The extraction technique described in A.C.A.C. (1970) was adopted.
2- Experiments

Two experiments were conducted at piant Protection Research Institute
laboratory and in cultivated cucumber field at Fayoum district, Fayoum
Governorate during the two successive seasons 2000 and 2001.

The first experiment:

The experiment was conducted under prevailing laboratory conditions.
The effectiveness of castor plant extract with different solvents (petroleum,
Hexan and water ) and castor oil were investigated against the cotton aphid
and spider mite and folded in 10 petri-dishes (8 cm in diameter). Ten spider
mite and the cotton aphid were placed on castor leaves treated by various
plant extracts and castor seed oil with different concentrations (0.5, 1.0, 1.5
and 2% ) . Monratlity was recorded after1, 3, 5 and 7 days post treatment.
LC50, LCSO, siop and 90 % confidence limit values of mortality were
statistically according to Finney (1571). The toxicity index (Ti) was
determined by using sun's equation {1950) as follows:

LC50 (LC90) of the compound A
Toxicity index { Ti) x 100
LCS50 {LCA0) of the compound B

Where: A = is the most affective compound.
B = is the other tested compound.

The second experiment:

An area of one feddan was chosen and cultivated with cucumber
plants, Madina cultivar, during Nily plantation on Jun 17 th of the successive
years 2000 and 2001. The area was divided into 18 plots, the plot was

divided into r replicates, the normal agricultural practice was adopted. The

intensity of cucumber infestation by the cofton aphid and the spider mites
were determined as counts of infestation in ten leaves per replicate. Samples
of ten leaves were picked up from each treatment and placed in paper bags
and directly taken to the laboratory for examination. Numbers of the spider
mites and the cofton aphid before spraying and after 1, 3, 5 and 7 days of
were calculated.

The cucumber yield were determined throught the experimental
period according to El-Sayid (2000). The corrected mortality percent for each
treatment was calculated according to Henderson and Tilton {1855).
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RESULT AND DISCUSIONS

) Table {1}, showed that after one days of treatment the decrease in the

used concentration caused a low mortality percentage amongst treated Aphis
gossypii and Tetranychus urticae. The corrected mortafity percentage after
castor qil treatment ranged from 255 % and 16.8 % by using the lowest
concentration (0.5) to 83.2 % and 60.7 % using the highest concentration (2.0
%). As for Castor plant Exfract with petroleum ether and Hexan treatment,
The corrected percentage of mortality ranged from 12.8, 11.5 % {0 45.2, 42.2
and 3.5% ;0% to42.7, 26.2 % at (0.5 % and 2.0 %), respectively. in case of
castor plant extract with water treatment these percentages ranged from 1.2,
0 % to 29.2 % and 0 % to 19.7 % at (0.5 % and 2.0 %), respectively. Such
relationship has been mentioned by other outhurs El-Lakwah et al. (1998) on
Aphis gossypii and Urinova et al. (1989) on Aphis craccivera and
Tetranychus urticae.

Table (2), indicated that castor oil was the most toxic compound (LC50
values after one days of treatment were 1.0335,14.719 g/ | and toxicity index
(Ti = 100) against Aphis gossypii and Tetranychus urticae. The castor plant
extract with water the LC50 3.090 and 45.561 g /1 (Ti) = 33.44 and 41.39 as
for the LC90 values table (2), it could be noted that the castor oil proved to be
the most potent (LCB0 = 2.8049 and 62.637 g /1 (Ti = 100 and 100 } while the
castor plant extract with water was the lowest one {LC90 = B6.935 and
223499 g/ | (Ti = 40 and 51.73) as for the castor plant extract vith
petroleum and Hexan LC50 = 10.782, 11.475 and 69.648, 244.019 Ti=
26.01,24.4 and 57.99, 67.04 against Aphis gossypii and Telranychus urticae ,
respectively.

The same results were obtained after seven days of treatment(Table
3), showed that the castor oil proved to be the most toxic compound based
on the LC50, LC90 and Tivalues, followed by hexane and petroleum ether
extracis of castor plant extract than castor plant extract with water on the
cotton aphid and spider mite. The obtained results are in harmony with
findings of other investigators Raghavaiah and Jayarmaiah (1988) reported
that neem exiract reduced significantly the aphid population on the cabbage
plants and datura extract was effective against cabbage aphids. Adekenov et
al. tested a chloroform extract of boucls, leaves were effective against the
spider mite {T. urticae)

The data given in Table {4), indicate that the tested castor oil and
plant extracts have an effective role in decreasing the population of A
gossypii and T. urticae on cucumber plants planted at Fayoum Governorate.
The mean of mortality percentages for the number of A. gossypii (nymphs +
adults) and T, wrticae (aduits) were 89.5, 90.45 and 70.12, 70.55 % for plots
sprayed with castor oil during the two successive seasons, respectively. The
petroleum ether and hexane extracts of castor plant ieaves gave reduction
ranged from 46.0t0 76.0% , 49.4t0 80.6 % and 42.2t0 73.3 % , 429 t0 75.2
% on A. gossypii and T. urticae 43.5t061.5 % ;43.61061.9 % and 292 to
60.1 % ; 29.5, 60.9 % during the two successive seasons, respectively. While
the castor plant extract with water treatment gave lowest reduction ranged
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from 26.2 to 50.7 % 282t0519% and 21.8t041.9% ;21.9,41.9% on A
gossypii and T. urticae during two successive seasons, respectively. Javier
and Morallo-Rejesus(1986) found that both crude and semi-purified extracts
of piper nigrum were more toxic than malathion to larvae of plutefia xylostelfa.

The cucumber observation and total yield increased by castor plant
extract with different solvents {Table 5) was similar to the increase in tomato
yield reported by EI-Sebaey and Abd E-Wahab{2003) and King et al. (1985).
Thus, as a conclusion, it can be said that using castor oil treatment and plant
extract of castor leaves with petroleum ether may used safety for reducing
the population of A. gossypii (nymphs and aduits) and 7. urticae (nymphs and
adults).

Table (4): Efficiency of castor leaves plant extracts with different
solvents and castor oil seeds on the population density of
Aphis gossypii (Glover) and Tetranychus urticae (Koch) on
Cucumber plants at Fayoum Governorate during two
successive seasons.

o Name | No.of [ Reduction (%) post-spray |
reatment ® ofthe| 5% | Indiv. | 1 3 5 7 |Reduction
i 2 | pest | ©  |Prespray| day | days | days | days %
asior leaves
Plant extracts
2001 A 173 [46Q%4B6% [684% [760% | 5072%
1-With petroleum 2001 T 2% 352 [435%|501% |533% | 615% | 521%
fether 2002 A 169 [494%|526% |71.2% | B0 6% | 63.45%
2002 T LSB 6 |43 6%‘? 2% (53.6% ( §159% 523%
2-With Hexae 2007 A 181 |420%[ 482% |67 4% | 73.3% 577 %
2001 T 2%‘( 402 29.2%|301% |43.1% | 601% | 4062%
Eooz A 158 [42.9%|49.6% (68.0% (75.2% | 56.9%
002 T 369  [29.5%) 30.9% |43.5% | 60.9% | 412%
- with water 001 A 119 [26.2%[360% [422% | 507% | 388%
iom T 2% 325 [21.8%[291% | 40.5% | 419% | 3335%
002 A 122 2R 2%| 392% |44 5% | §1.9% 40 95 %
12002 T 388 [21.9%| 20.5% |40.9% | 419% | 3355%
4- Castor seed oil 2001 A 126 B1% | 88.7% | 92.1% | 98.3% 89.5% |
001 T 316 653%| 69.2% |70.9% | 75.1% 7012 %
002 A 2% 129 [82.1%| 89.2% | 92.8% | 06.8% | 80.45%
002 L T 57 [66.2%) 69.5% (7T12% | 75.2% 7055 %
- Acteliic 50% EC 2001 A 151 17 |100%) 100% | 75% | 55% 825%
J‘5 002 A i fed 18 |[100%| 100% | 76% | 57% | 83.25%
-Actelic 50% EC P00 T 151 721 |54 2%| 506 % | 40.7 % | 22 8% | 4207%
2002 T Jeo. | 610 [539%|521% |381% | 219% | 418%
onirol [200% A 11.2  [16.3%| 16.7% | 169 % | 18.1% -
Eooz A - 145 [191%] 196% [202% | 226 % -
GOt T 45 8% 51% 55 % 56 % -
Eoz T 59 |B2%| B7% | 62% [ 89 % -

A = Aphis gossypii (Glover) T = Tetranychus urticae Koch.
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Table (5): Effect of different treatment on cucumber yield infested with
A.gossypii and T.urticae at Fayoum Governorate during two
successive seasons.

Early yield Total yield
reatment No. of fruit / pliKg. of fruit/ plaiNo. of fruit / ptarlKg. of fruit / pis
F | S F 3 F s F S
astor leaves b
lant pant extracts
5.55 557 |0.68 0.7 231 23.2 26 2.68
I with petroleum £ Q.3 +01 |z041 +0.6 +086 +031 Jx011] +£0.34
ether
[2- with hexane 532 5.4 0.62 0.6 22.9 22.93 2.1 2.3
$09 +02 1202 t04 +02 +071 096 [+075
13- with water 50 5.0 0.5¢9 0.59 20.1 202 15 1.6
0.3 +06 |+023 |+012 |+036 [+09 H037 [ £0.46
K- Castor oil 57 5.8 0.7 0.75 233 23.4 27 2.75
109 04 [£04 +05 +041 (+063 026 [+0.44
I5-  Actellic 50% 5.8 585 |0.76 0.8 24.9 24.968 28 2.86
EC. + 0.5 +01 [£026 )+£04 +061 [+045 + (.22
4.9 4,92 (048 g5 10.5 1.1 0.9 12
Control $+05 |:03[£09 [£016 Jt 025 [£05 J t 0.51J
| |

F = the first season 2001
§ = the second season 2002
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