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ABSTRACT 

 
The scientists of pest control and environmental protection oriented their 

activities to control or at least to limit the environmental pollution. 
Alternative pest control methods represent the major target of many 
research programs all over the world because of its impact on decreasing the 
manipulation of pesticides which led to environmental pollution. The 
efficiency of certain insecticides and insect growth regulators (IGRs) alone 
or in combinations with chlorpyrifos against the cotton leafworm, 
Spodoptera littoralis (Boisd.) for integrated management was carried out 
under field conditions. The results revealed that the acute insecticide, 
chlorpyrifos was highly effective (100% initial kill) while, the tested IGRs 
have low initial effect but relative high residual effect. The mortality 
percentages were increased by increasing factor about 1.7 and 1.3 after 
mixing of chlorpyrifos with chlorfluazuron according to residual effect and 
general effect, respectively. Also, the increasing factor was about 1.2 for 
(oxymatrine/prosuler) and chromafenozide. The insecticidal efficiency 
(initial, residual and general effect) was improved by Tank-mixing of half 
recommended rate of the insecticide, chlorpyrifos with that of IGR, 
chlorfluazuron or chromafenozide. Therefore, the mixture of chlorpyrifos 
(500 ml/Fed.) with either chlorfluazuron (200 ml/Fed.) or chromafenozide 
(12.5 g/Fed.) can be integrated in an IPM program on cotton crop against 
the Egyptian cotton leafworm, S. littoralis. 
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INTRODUCTION 
 

The cotton leafworm, Spodoptera littoralis Boisd. (Lepidoptera: 
Noctuidae), is one of the most important economic pests attacking cotton in 
Egypt (Farrag and Noussier, 1996). Therefore, one single larva is able to 
destroy 66 cm2 of cotton leaves (Scarpellini, 2001). Also, it is widely 



 

 

 

 

 

 

El-Aswad A. F.  

 

 30 

distributed in the Mediterranean region, Africa, Asia and Europe               
(El-AW, 2006). Synthetic insecticides are often a part of management 
programs to control cotton leafworm in Egypt. The use of synthetic 
pesticides resulted in potential hazards for mammals, disturbances of the 
environment, pest resistance to pesticides and mall effects on non-target 
organisms, natural enemies and agro ecosystems (Prakash and Rao, 1987). 
Therefore, now it has become necessary to search for alternative means of 
pest control which can minimize the use of these synthetic chemicals    
(Abo-Arab and Salem, 2005). Also, to prevent the resistance phenomenon, 
there is a need for different compounds having different modes of action 
(Aydin and Gurkan, 2006). 
 
Nowadays, the scientists of pest control and environmental protection 

oriented their activities to control or at least to limit the environmental 
pollution. Alternative pest control methods represent the major target of 
many research programs all over the world because of its impact on 
decreasing the manipulation of pesticides which led to environmental 
pollution (Ragab and Ismail, 2001). Implementation of integrated pest 
control tactics will help to reduce pests and environmental hazard problems 
(El-Aswad, 2003). Integrated pest management (IPM) is the most logical 
and ecological sound approach to insect population control (Graves et al., 
1991). Much interest has been developed in the use of modern approaches 
for controlling insect pests. The efficiency of insecticides and their mixture 
with the IGRs against the cotton leafworm attracted several investigators 
(Bakry et al., 1973; Aly and Zeid, 1987; Kassem and Zeid, 1987; Eldoksch 
et al., 1990; Ravi and Verma, 1997; El-Aswad et al., 2001 and Moftah and 
El-Awami, 2004). 
 
The present investigation aimed to study the efficiency of some 

insecticides and insect growth regulators alone and in blends with 
chlorpyrifos against the cotton leafworm, S. littoralis. 
 

MATERIALS AND METHODS 
 

This work was carried out during 2006 cotton growing season at 
Alexandria University Experiment Station at Abees area. The cotton variety, 
Giza 70 was obtained from the Agronomy Department. Cultural practices 
were applied as recommended for commercial production of cotton. 
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Chemicals: Eight formulated compounds were tested and obtained from 
local companies. 
 

Insecticide :  
- Chlorozan (chlorpyrifos), o,o-diethyl-o-(3,5,6-trichloro-2-pyridyl) 

phosphorothioate, 48% EC at a rate of 1.0 L/Fed., supplied by KZ 
Co., Kafer El-Zayat city. 

 
- Chloroban (chlorpyrifos), 48% EC at a rate of 1.0 L/Fed., supplied 

by EGD Co., Giza Governorate. 
 
- Marshal (carbosulfan), 2,3-dihydro-2,2-dimethyl-7-benzofuranyl 

[(di-butyl amino) thio] methyl carbamate, 25% WP at a rate of 600 
g/Fed., supplied by Delta Co., Giza Governorate. 

 
      Insect growth regulators: 
 

- Capris (chlorfluazuron), 1-[3,5-dichloro-4-(3-Chloro-5-trifluoro- 
methyl -2-pyridyloxy) phenyl]-3-(2,6-difluorobenzyl), 5% EC at a 
rate of 400 ml/Fed., supplied by Help Co., New Domiat city. 

 
- Topron (chlorfluazuron), 5% EC at a rate of 400 ml/Fed., supplied 

by Agrochem Co., Alexandria. 
 
- Kingbo (oxymatrine/prosuler), C15H24N2O2 and C11H6O2. It is a 

natural plant extract, refined and produced from several wild 
Chinese medicines such as Sophora japonica, Sophora flavescens 
and Veratrum nigrum. It belongs to tetracyclo-quinolizindine 
alkaloids, 0.6% SL at a rate of 100 mL/Fed., supplied by EGD Co., 
Giza Governorate. 

 
- Virto (chromafenozide), 2'-tert-butyl-5-methyl-2'-(3,5-xyloyl) 

chromane-6-carbohydrazide, 80% WP at a rate of 25 g/Fed., 
supplied by NM Agro Egypt Ltd, Cairo. 

 
- Dimeuron (hexaflumuron), 1-[3,5-dichloro-4-(1,1,2,2-tetrafluoro-

ethoxy) phenyl]-3-(2,6-difluorobenzoyl) urea, 10% EC at a rate of 
200 ml/Fed., supplied by Agrochem Co., Alexandria. 
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Mixtures: 
 
Before application immediately, half of the recommended rate of insect 

growth regulator; Capris, Kingbo or Virto was tank-mixed with half of the 
recommended rate of Chlorozan. 
 
 
Tested insect: The culture of Egyptian cotton leafworm S. littoralis (Boisd.) 
started with egg-mass introduced from the Plant Protection Research Center, 
Dokki, Giza Governorate. A laboratory culture was reared on castor bean 
leaves according to Eldefrawi et al. (1964). 
 
Field experiments: An experimental area of about one feddan was used for 
studying the efficiency of tested insecticides against cotton leafworm. The 
treatments were arranged in a complete randomized block design. Four 
replicates (42 m2 per each) were used for each treatment including the 
check. The insecticides were sprayed by Knapsack sprayer equipment (CP3) 
at the rate of 200 liters of spray per feddan on August 15 and 30, in the 1st 
and 2nd spray, respectively. Samples of the untreated and treated leaves were 
taken 0, 3, 6, 9 and 12 days post-treatment. The treated leaves by the tested 
IGRs and their mixtures with Chlorozan were collected at intervals of 0, 1, 
5, 6, 10 and 11 days after application. The leaves were transferred to the 
laboratory in perforated paper bags. 
 
Laboratory evaluation: The laboratory evaluation was carried out 
according to Anonymous (1993). Two leaves of each sample were placed in 
a glass Jar containing 10 larvae of cotton leafworm (laboratory colony). 
Five replicates were made for each field replicate. The pre-treated cotton 
leaf samples with insecticides were exposed to the second and the fourth 
instar larvae for 24 hours at the different sampling time. While, the pre-
treated cotton leaf-samples with the IGRs and their mixtures with chlorozan 
were exposed to the second and the fourth instar larvae for 48h, then the 
same larvae were fed three days by untreated leaves and the mortality 
counts of larvae were recorded daily. Also the same was repeated twice, 15 
days. 
 
Statistical analysis:The percentage mortality data were corrected by using 
the Abbott formula (Abbott, 1925). Data were analyzed by analysis of 
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variance (breakdown one way ANOVA) and followed by a least significant 
difference, LSD test (Anonymous, 1990). 

 
RESULTS AND DISCUSSION 

 
Tested insecticides: Mortality percentages of the second instar larvae 
exposed for 24h to cotton leaves treated with tested insecticides at different 
sampling intervals post-treatment were recorded in Table (1). Average of 
initial kill (mortality percentage at zero time), residual effect (the average of 
mortality percentage at different intervals; 3, 6, 9 and 12 days after 
application) and general effect (the average of mortality percentage at all 
intervals) were presented for the two sprays and also their average. The 
insecticide chlorpyrifos (Chlorozan and Chloroban) showed the highest 
insecticidal efficiency against the second instar larvae statistically for initial 
kill (100% mortality), residual effect (about 54% mortality) and general 
effect (about 63% mortality) in the average of two sprays.  
 

Table (1): Effect of some insecticides against 2nd instar larvae of Spodoptera 
littoralis. 
 

Compounds Time (days) Residual 
effect 

General 
effect 

Common 
name 

Trade 
name 

0 3 6 9 12   

  First spray   
Chlorpyrifos Chlorozan 100.0a 97.5 60.0 36.5 17.5 52.9 a 62.3 a 
Chlorpyrifos Chloroban 100.0a 97.5 65.0 25.0 13.5 50.3 a 60.2 a 
Carbosulfan Marshal 36.3b 27.6 28.2 37.0 40.8 33.4 b 34.0 b 
Control 1.3c 2.5 2.5 1.3 0.0 1.6 c 1.5 c 
LSD0.05 3.359     4.662 4.098 
  Second spray   
Chlorpyrifos Chlorozan 100.0a 87.5 60.0 52.5 25.0 56.3 a 65.0 a 
Chlorpyrifos Chloroban 100.0a 97.5 63.3 42.5 25.0 57.1 a 65.7 a 
Carbosulfan Marshal 30.3b 29.9 36.2 38.6 52.6 39.3 b 37.5 b 
Control 2.5c 0.0 1.3 3.8 1.3 1.6 c 1.8 c 
LSD0.05 2.899     8.548 6.938 
  Average of two sprays   
Chlorpyrifos Chlorozan 100.0a 92.5 60.0 44.5 21.3 54.6 a  63.7 a 
Chlorpyrifos Chloroban 100.0a 97.5 64.1 33.8 19.3 53.7 a  62.9 a 
Carbosulfan Marshal 33.3b 28.8 32.2 37.8 46.7 36.4 b  35.8 b 
Control 1.9c 1.3 1.9 2.5 0.6 1.6 c    1.6 c 
LSD0.05 2.722         5.781 4.852 
Values within the same column having the same letters are not statistically different from each other, 
P<0.05 
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The results indicate significant differences of mortality percentage for 

initial kill, residual effect and general effect between chlorpyrifos 
(Chlorozan or Chloroban) and carbosulfan (Marshal). No significant 
differences were obtained between the mortality percentage of Chlorozan 
and Chloroban. The carbamate compound, Marshal induced 36.3% and 
30.3% initial kill while 33.4% and 39.3% residual effect for the 1st and 2nd 
spray, respectively. Concerning the general effect, Marshal caused about 
35.8% mortality as an average of two sprays. 
 
Data presented in Table (2) including the effect of tested insecticides 

against 4th instar larvae of cotton leafworm S. littoralis. The data showed 
significant differences in initial activity of Marshal compared to Chlorozan 
and Chloroban. In addition, Chlorozan and Chloroban were highly effective 
(100% mortality) while, Marshal was less effective (34.4%) for the average 
of two sprays. The mortality percentages of Chlorozan and Chloroban were 
decreased with the sampling intervals, 3, 6, 9 and 12 days after application. 
This finding could be due to the degradation of insecticides under field 
condition. El-Sebae et al., (1980) found that the insecticide thanite was 
rapidly degraded on cotton foliage; about 55% of the initial deposit was 
degraded within 24h from treatment. The highest residual effect was 
obtained by Marshal which differs statistically compared to other tested 
insecticides. Regarding to general effect, no significant differences of 
mortality percentage were observed among Chlorozan, Chloroban and 
Marshal in the case of 1st and 2nd spray. 
 
The results indicated that the insecticide, chlorpyrifos in both commercial 

products; Chlorozan and Chloroban showed the highest efficiency against 
the 2nd and the 4th instar larvae of S. littoralis particular for initial kill   
(100% mortality) and general effect (about 65% mortality). Similar results 
were achieved by El-Aswad et al., (2001) who found that the insecticides, 
chlorpyrifos (Chlorozan) and chlorpyrifos-methyl (Perban) were the most 
effective tested compounds against the cotton leafworm. Also, Kassem and 
Zeid (1981) reported that the efficiency of the same active ingredient was 
affected by the percentage of active ingredient in the formulation which 
plays an important role for toxicity. However, the commercial products, 
chlorozan and chloroban are the same formulation (EC) and containing 48% 
chlorpyrifos. A complete decline in mortality was recorded (not exceeding 
35%) for the tested insecticides except for Marshal which induced 46.7% 
and 72.3% mortality for the 2nd and the 4th instar larvae after 12 days. In 
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addition, Nabil and Barakat (1992) showed about 24% mortality for the 4th 
instar larvae of S. littoralis with the organophosphorus insecticide, Curacron 
after 10 days of spray. In general, the results clearly indicated that the 
insecticide chlorpyrifos has rapid effect but low residual effect. These 
results are in good agreement with the results of El-Aswad et al., (2001). 
The decrease of the residual effect for insecticides might be due to the 
effects of environmental factors on these insecticides (Shawir, 2000). 
 

Table (2): Effect of some insecticides against 4th instar larvae of Spodoptera 
littoralis 
 

Compounds Time (days) 
Common 
 name 

Trade 
 name 0 3 6 9 12 

Residual 
effect 

General 
effect 

    First spray   

Chlorpyrifos Chlorozan 100.0a 90.0 51.0 45.0 27.5 53.4 b 62.7 a 

Chlorpyrifos Chloroban 100.0 a 95.0 65.0 50.0 10.0 55.0 b 64.0 a 

Carbosulfan Marshal 33.0 b 69.0 74.3 41.4 68.0 63.2 a 57.1 a 
Control 1.9 c 0.0 0.0 2.5 1.3 0.9 c 1.1 b 

LSD0.05 3.933     7.824 6.242 
  Second spray   

Chlorpyrifos Chlorozan 100.0 a 82.5 66.0 60.0 35.0 60.9 b 68.7 a 

Chlorpyrifos Chloroban 100.0 a 97.5 57.5 47.5 30.8 58.3 b 66.7 a 

Carbosulfan Marshal 35.8 b 84.2 86.1 32.0 76.6 69.7 a 62.9 a 
Control 1.3 c 0.0 0.0 1.9 2.5 1.1 c 1.1 b 

LSD0.05 3.017     5.685 4.808 
    Average of two sprays   

Chlorpyrifos Chlorozan 100.0 a 86.3 58.5 52.5 31.3 57.1 b 65.7 a 

Chlorpyrifos Chloroban 100.0 a 96.3 61.3 48.8 20.4 56.7 b 65.3 a 

Carbosulfan Marshal 34.4 b 76.6 80.2 36.7 72.3 66.5 a 60.0 a 
Control 1.6 c 0.0 0.0 2.2 1.9 1.0 c 1.1 b 

LSD0.05 2.336     6.018 4.855 
 
Values within the same column having the same letters are not statistically different from each other, 
P<0.05 

 
Insect growth regulators: The efficiency of tested insect growth regulators 
(IGRs) against the second cotton leafworm instar larvae is presented in 
Table (3). All insect growth regulators gave low mortality percentages, did 
not exceed 11.7% (initial kill) and no significant differences were obtained 
among all compounds and control. According to the average of two sprays, 
the data at the end of all periods, residual effect and general effect revealed 
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that, significant differences were found between hexaflumuron (Dimeuron) 
or chlorfluazuron (Topron), highest effective and other tested compounds. 
The high observed toxicity of benzoylphenyl urea, hexaflumuron 
(Dimeuron) is similar to the finding reported by (Hammock and Quistad, 
1981). The mortality percentages of chlorfluazuron (Capris) and 
oxymatrine/prosuler (Kingbo) were decreased by about 32 % and 23% 
between 5th day of the first and second period and by about 41% and 36% 
between 5th day of second and third period, respectively. Regarding the 
residual effect and general effect, the tested insect growth regulators were 
arranged into three categories according to the statistical analysis. The 
compounds that had a high toxic effect (1st category) are hexaflumuron 
(Dimeuron) and chlorfluazuron (Topron). The compound that had a 
considerable effect (2nd category) is chromafenozide (Virto). While, the 
compounds that had low effect (3rd category) are chlorfluazuron (Capris) 
and oxymatrine/prosuler (Kingbo). 
 
Data presented in Table (4) show the efficiency of tested IGRs against the 

fourth cotton leafworm instar larvae after two sprays. The results of the 1st 
spray are slightly different from the 2nd spray. In the two sprays, cumulative 
mortality was increased with increasing time within each period. These 
results agree with those obtained by El-Dahan et al., (1985). The latest 
effect of IGRs is due to its effect in disturbing the function of insect 
physiology. Concerning the average of two sprays, the insect growth 
regulators, Topron and Dimeuron gave a high mortality for the general 
effect at the end of the three periods followed by Virto. The lower effects 
were obtained from Capris and Kingbo particularly at the end of the 2nd and 
3rd periods. According to the statistical analysis, the insect growth regulators 
were classified to four categories. The first one has a high effect, gave 
residual effect or general effect more than 87% (Dimeuron and Topron). 
The second category has a considerable effect, caused residual toxicity and 
general effect for about 69% and 77%, respectively (Virto). The third 
category has a moderate effect, which ranged 42-61% mortality (Capris). 
The 4th category has a low toxicity, lower than 32% and 48% for residual 
and general effect, respectively (Kingbo). It was observed that tested IGRs 
have low initial effect but relative high residual effect. These results are in 
agreement with those of Kassem et al., (1988), Eldoksch et al., (1990), and 
Abdel-Salam  et al., (1999). 
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IGR-Chlorozan combinations: The results of the combinations between 
some IGRs and chlorpyrifos (Chlorozan) against the 2nd instar larvae of 
cotton leafworm, S. littoralis, are summarized in Table (5). The results 
showed that the mortality percentage was more pronounced and consistently 
higher at the first period (0-5 days) than the other periods, i.e. the 
cumulative mortality was 100% for the 1st period and ranged from 95 to 
78% and 78 to 58% for the second and third feeding periods, respectively. 
Moreover, the initial percent mortality was 100% for the mixture of 
Chlorozan with Virto and about 97% and 88% for Capris-Chlorozan and 
Kingbo–Chlorozan combination, respectively. No significant differences 
were recorded among all treatments at the end of the first period except the 
untreated check. These results supported by Kassem and Zeid (1987) who 
found the chlorpyrifos mixture with IGR, diflubenzuron caused 100% initial 
kill of S. littoralis. In the present study, the lowest average of the two sprays 
was obtained by Kingbo–Chlorozan mixture for the second and third five 
days. According to statistical analysis, the highest residual effective and 
general effective on the 2nd instar larvae of cotton leafworm were recorded 
by (Capris + Chlorozan) and (Virto + Chlorozan) mixtures. Consequently, 
the lowest residual effective and general effective were obtained by   
(Kingbo + Chlorozan) mixture. 
 
Concerning the efficiency of tested combinations (Tank mixing) against 

the 4th instar cotton leafworm larvae, the data are presented in Table (6). 
Statistical analysis revealed that there were no significant differences among 
the mortality percentages for initial kill and the end of the first period while, 
significant differences were recorded between the mixture of chlorpyrifos 
with Virto or Capris and that with Kingbo for the end of second and third 
period, residual effect and general effect. The lowest percent mortality was 
obtained by the mixture (Kingbo–Chlorozan), it was 90%, 43% and 62% for 
initial kill, residual effect and general effect, respectively. Although the 
percent mortalities were increased within each period, the mortality 
percentages were decreased by increasing the experiment time. All 
treatments gave 100% mortality in the first period but nothing reached 70% 
mortality in the third period. This is consistent with the finding of El-Dahan 
et al., (1985). 
 

 
 
 
 



 

 

 

 

 

 

El-Aswad A. F.  

 

 40 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
J. Pest Cont. & Environ. Sci. 15 (2): 29 – 48 (2007). 

 

 41 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

 

 

 

 

 

El-Aswad A. F.  

 

 42 

The average percent mortality values for two sprays by certain insect 
growth regulators and their mixtures with Chlorozan are recorded in Table 
(7). Taking the average of both means of percent mortality for second and 
fourth instar larvae, the results showed that chlorpyrifos alone (Chlorozan) 
gave 100% initial kill followed by chlorpyrifos–Capris and chlorpyrifos–
Virto (96.7%) then chlorpyrifos–Kingbo (89.2%). However, the initial 
effect of all tested insect growth regulators was negligible (not exceeding 
11%). Therefore, it is clear from these results that the mixtures of 
chlorpyrifos with any tested insect growth regulator were more effective 
(initial kill) than an insect growth regulator alone. Similar results were 
obtained by Kassem et al., (1986). They found that the mixture of 
diflubenzuron with chlorpyrifos was effective (initial kill) than 
diflubenzuron alone. The mixing of half recommended rate of chlorpyrifos 
with the half recommended rate of insect growth regulators increased the 
mean residual toxicity for all tested compounds. Concerning to the average 
of residual effect and general effect, the tested compounds were classified to 
four groups according to the statistical analysis, the decreasing order of 
these groups was; (Virto + Chlorozan and Capris + Chlorozan) > (Virto 
alone) > (Kingbo + Chlorozan, Capris alone and Chlorozan alone) > 
(Kingbo alone). Furthermore, examination of the data clearly indicated that 
the mortality percentages were increased by increasing factor about 1.7 and 
1.3 after mixing of Chlorozan with Capris according to residual effect and 
general effect, respectively. Also, the increasing factor was about 1.2 in the 
case of residual effect and general effect for IGRs, Kingbo and Virto. 
 
The insecticide, chlorpyrifos gave high initial kill. In contrast, the IGRs 

have low initial kill. Moreover, the mixtures of IGRs, Virto and Capris with 
chlorpyrifos gave high initial kill, high residual effect and high general 
effect compared to that for Chlorpyrifos, Virto or Capris alone. These 
results are in agreement with those of Kassem and Zeid (1987); Kassem      
et al., (1988) and Abdel–Salam et al., (1999). Therefore, the insecticidal 
efficiency was improved by Tank-mixing of Chlorpyrifos (Chlorozan) with 
Capris or Virto. Furthermore, many advantages could be obtained by using 
these mixtures against S. littoralis, such as; improvement of insect control 
(Abdel-Salam et al., 1999), reduction of the amount of insecticide active 
ingredient which would furnish better environmental protection (El-Dahan 
et al., 1985), increasing the effectiveness against the resistant strains        
(El-doksch et al., 1990), delaying the resistance phenomenon (Aydin and 
Gurkan, 2006) reducing the cost of pest control, reducing the deleterious 
side effects and protection of the natural enemies (El-Aswad, 2003). 
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Table (7): Efficiency of tested compounds and their mixtures against the 
Egyptian cotton leafworm  

  
Compounds Initial kill Residual effect General 

effect 
Chlorozan 100.0 a 55.8 c 64.7 c 
Capris 5.0 b 48.3 cd 65.6 c 
Kingbo 10.8 b 42.5 d 55.8 d 
Virto 10.0 b 69.2 b 77.0 b 
Capris + Chlorozan 96.7 a 80.0 a 86.7 a 
Kingbo + Chlorozan 89.2 a 55.4 c 70.3 c 
Virto + Chlorozan 96.7 a 81.7 a 87.8 a 
LSD0.05 9.409 6.712 5.004 
Values within the same column having the same letters are not statistically different from 
each other, P<0.05 

 
CONCLUSION 

 
It can be concluded that the insecticidal efficiency (initial kill, residual 

effect and general effect) was improved by Tank-mixing of half the 
recommended rate of insecticide, chlorpyrifos (Chlorozan) with half the 
recommend rate of IGR, chlorfluazuron (Capris) or chromafenozide (Virto). 
Therefore, the mixture of chlorpyrifos (500 ml/Fed.) with chlorfluazuron 
(200 ml/Fed.) or chromafenozide (12.5 g/Fed.) can be integrated in an IPM 
program on cotton crop against the Egyptian cotton leafworm, S. littoralis.  
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دراO. آ?1ءة @JK اH7I35ات و13GE9ت اD3E5 اA>B/5. @3?<ده1 و0: 675189 012345/. 

QRS5ودة ورق اH5 .4912U35ا  
  

H3VدأDOX1ت اV>0   
   ghXi[ اRcdefرb[– آSa[ اV`را^[ –\]Z آXSUSء اRSTUVات 

  
       XjRات هRSTUVXl ]mSTVث اoap qh RrVا stUb Xbuهoi      ]vmSTVا ]vbXUwت وXvjyا ]vrjXdUl qSvUz{UaV  Z{zaSveوو

�Z  ]bu دراe[ آ�Xءة ^Rة RSThات وآ~Rv^ �Vة XvU�chت �V    ovU~ا rjXdh. p[ اXjyت X}pXlهXت tbRw[   ه|  vw
�Ul            q��Vدودة ورق ا R� سojuSlروoaآ� آuh �h ���� |j أو Xدهu     �vVوذ �vlاuVوا |�XvtVا qbuUgVXvl

وRvv�V أ�}uvvت ا��XvvzcV أن  . آ�Rvvw ا�X}pهXvvت ا�vvST�zaV ]vvtbRrV ا�vv�2006   �vva�rVل Zvveoh اXvvgV qvv��Vم  
XU�ch XUcSl  ovUcVت ا% Sa^Xj100[ oj uS��p �ajرى h]oh ]T[� XTTت     آXن ا�آuh   utآ� اoadVرojuSlس   

  .  وVX^ |�Tzh uS��p X{V qdV|ىاuTz¡UVة آch ¢�X¡� [ اuS��zV اo�Vر
  

     svvhXgUl ت زادتovvUaV ]vvbomUVا ]T[vvcVأن ا ¤wovvVرة    1.3&  1.7وo¦vvVXl سovvjuSlرoadVا �vva� Rvvgl 
�uي    vvrVا ovvUcVا Z�cvvh �vvh رزانovvadVا ]vvbرX}zVازورون اovvajرoaس(آulXvvآ(   |vv�TzUVا uS��vvzVا ]vvVXw |vvj 

 �vvSpuzVا |vva^ |vvadVا uS��vvzVدة  .واXvvb`Vا svvhXgh نXvvآ X vvb1.2 أ ovvUcVت اXvvU�ch �vvh �vva¡Vا Rvvc^ [vvأوآ  |
qbupXh/uaeوul ) ol �cSآ( أو  RbزocSjXhوuآ )jopuS(.           ¢v�Xاء إذا آove ¢c[vrp ءةXv�dVل أن اov�Vا qdUbو

        |vj �a¡VXvl مXv^ uS��p أو ��Tzh ري أوoj uS��p q^ رةXT^       �vh رزانovadaV �va�rVل اRvgUVا ©¦vcV �vczVا
     opuS�Vأو ا ªbulXdaV �a�rVل اRgUVل       .�¦© اRvgUl رزانovaي آu�rVا RSTUVط اoa¡h ن¬j ]hX^ رةo¦lو

500 sh/   يu�rVا oUcVا Z�ch �h انRj ªbulX200 آ svh / انRvj  ل   أوRvgUl ovpuSj12.5  Zvi/   qvdUb انRvj
  .o¦rhل اR� q��V دودة ورق ا�hX�ul |jq��V اrjXdUV[ ا�T�b ]ahXdzUV آ�u­Xc^ Rw أن 


