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Abstract 

T
he present study aims at comparing the effect among 
Esrel as plant growth regulator (PGR),Reldan 
(organophosphorus insecticide) on the lethal effects 

of tow compound in the cotton leaf worm Spodoptera 
littoralis larvea as well as the effects of sublethal on 
development and reproduction of surviving insects. and 
biochemical parameters . On basis of this knowledge it will 
be possible to design combinations and strategies for use of 
both ingredients in Integrated Pest Management 
Programmes.The response of, S. littoralis to lethal and 
sublethal concentrations of Esrel and the conventional 
insecticide reldan were determined using leaf dipping 
technique. Result showed that mortality of the newly molted 
4th instar larvae increased with the concentration resulting 
LC50 values of 2.89x105ppm and 85.83 ppm after 5 and 2 
days, for Esrel and reldan respectively. Sublethal effects 
were studied by treating the 4th instar larvae with a 
concentration equivalent to LC50 • The larval development 
time from treatment until pupation was prolonged 
significantly in both treatments. The pupation period of the 
survivors was shorted in both sex but was significantly with 
female pupa and without significantly with male pupae with 
the two products treatments. The preoviposition egg period 
was shorted significantly with esrel and long without 
significant with reldan. The oviposition egg periods was 
shorted significantly in both treatments. The oviposition 
viable egg period was shorted in both treatment but 
significantly with reldan, and without significant with esrel. 
The fecundity was decreased significantly in both treatments 
but the egg viability not affected. The adult longevity for 
both products was shorted in both sex but in the case of 
female was significantly with esrel, and without significantly 
with reldan. The results of biochemical aspects showed that 
Reldan caused significant decrease of each of total Soluble 
Protein and Acetyl cholinesterase enzyme activity (Ach.E). 
Esrel, caused mild decreased in total proteins and Ach.E 
compared to the control treatment. Conclusion: The results 
indicated the toxic organophosphorus insecticide Reldan is 
more than Esrel on Spodoptera littoralis but (o.p)is not safty 
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so we suggest that usage of nature compound to control 
eg. Esrel although it less toxic to save environment. 

Key Words:- Spodoptera littoralis, esrel, reldan, 
biochemical aspects . 

INTRODUCTION 

The Egyptian cotton leaf worm, Spodoptera littora/is (Boisduval) 

(Lepidoptera: Noctuidae), is a key pest of cotton and other many crops in the 

Mediterranean area and Middle Eastern countries (Dominguez 1993; Beida et al., 

1994). The fact that the insect infests more than 112 host plants belonging to 44 

families (Moussa eta/., 1960; Brown and Dewhurst 1975) makes it a model of serious 
~ 

polyphagous pests. The lethal effects are the most frequently evaluated parameters, 

although sublethal effects on surviving insects should also be considered; for 

instance, insects not dying by product-insect interaction may have their physiological 

processes affected resulting in development and reproduction alterations. 

Organophosphorus (OP) pesticides are the major chemical class of 

insecticides used in the world today. The primary mode of action for OP pesticides is 

initiated through irreversible inhibition of acetylcholinesterase (AChE), the enzyme 

responsible for degrading the neurotransmitter acetylcholine (Kousba et al., 2003). 

Ethephon [(2-chloroethyl) phosphonic acid] (ETF) is a major plant growth 

regulator (PGR) that promotes fruit ripening, abscission, flower induction, and other 

responses by releasing ethylene gas, a natural plant hormone (Tomlin, 1997; Haux et 

a!., 2000) which spontaneously decomposes at physiological pH (Zhang and Casida, 

2002). ETF as an OP, even though it gives no cholinergic signs of poisoning, was 

tested the same way as an OP insecticide. It markedly inhibited plasma 

butyrylcholinesterase (BChE) with much less effect on brain or erythrocyte AChE in 

rats and mice both in vitro and in vivo. 

MATERIALS AND METHODS 

1. Insects:-

Rearing technique: A laboratory colony of the Spodoptera littoralis continuously was 

reared away of insecticidial contamination in Plant Protection Research Institute. 
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Rearing of insects were conducted following the technique described by (EI- Defrawi, 

eta!., 1964). 

2. Compounds used :-

- Pland growth regulator Common Name: Ethephon 48°/oSL wt/vol SL. 

Tread name: Esrel 

Sun date. Chemical industry Co., Singaphora 

- Organophosphorus insecticide (OPs) Chloropyrifos-methyl 22.5% EC. Tread 

name (Reldan) 

DOW AgroSciences - UK. 

3. Lethal effects:-

Different concentrations of esrel (350x103
, 300x103

, 250x103
, 200x103 and 

150x103 ppm for S. littoralis and reldan (600, 400, 200, 100 and 80 ppm) were 

assayed against S. littoralis 4th larvae by using leaf dipping technique. Fresh castor 

bean leaves were dipped in each concentration for 10 second. Each concentration 

was replicated three times and each replicate contained 30 larvae. Control larvae 

were fed on caster bean leaves immersed in distilled water. Mortality was recorded 

every 24 hrs after treatment. 

4. Sublethal effects on reproductive:-

Newly molted 4th instar of S. littoralis larvae was treated with LC50,s for esrel and 

reldan. Larvae fed on treated leaves during twenty four to forty eight hours. Control 

larvae were fed on caster bean leaves immersed in water. Males from the nighty after 

emergence were paired with 1 or 2-day-old virgin females in jars (6 em in diameter 

and 12 em high), which were supplied with parts of paper as an oviposition site, one 

pair per jar, and fed on 15% honey solution and maintained in the containers until 

they died. Egg production was recorded daily and eggs were allowed to hatch. All 

bioassays were conducted at 25±2 oc. Mortality was recorded every 24 hrs. 

5- Biochemical studies on S. littoralis :-

Preparation of samples for biochemical analysis: Total body tissue samples 

were collected from late 6th larval instars treated as 4th instars fed on castor leave 

with LC50 values of two compounds. Samples were collected according to the 

method described by ( Ishaaya eta!., 1971). 
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a- Determination of Acetylcholinesterase (AchE) activity was measured according to 

the method described by (simpson eta!., 1964). 

b- Determination of Total protein: Total proteins were determined by the method of 

(Bradford, 1976). 

6. Analysis of data:-

Median lethal concentrations (LC50,s) were determined by linear regression analysis 

and a test was made for parallelism according to the relative potency estimation 

method (Finney, 1971), using the microcomputer program POLO-PC (Russell, eta!. 

1977). The larval and pupal development, preoviposition, oviposition period, total 

fecundity, egg viability and adult longevity data were analysed by ANOVA and 

comparison of means by the least significant difference test (LSD) were calculated. 

RESULTS AND DISCUSSION 

Lethal effects:-

Results illustreted in the Tables (1 and 2) showed that the mortality 

percentage increased with increasing the concentration of both esrel and reldan. The 

larva mortality was started after 2 days of esrel and after one day when the larvae 

were treated witth reldan. The highest mortality percentage were 88.67% after 22 

days and 90% caused by treating the larvae with esrel and reldan respectively. 

Table 1. Mortality percentage in 4 th instar of S. littoralis larvae treated with esrel. 

Mortality 
Concentration 

N 2 days 5 days 7 days . 15 days 22 days 
(ppm) 

n % n % n % n % n % 

0 30 0 0 0 0 0 0 0 0 0 0 

350 x103 30 10 33.33 24 80 26 86.67 26 86.67 26 86.67 

300 x103 30 7 23.33 12 40 12 40 23 76.67 23 76.67 

250 x103 30 8 26.67 9 30 13 43.33 13 43.33 13 43.33 

200 x103 30 5 16.67 7 23.67 7 23.67 11 36.67 11 36.67 

150 x103 30 4 13.33 5 16.67 8 26.67 8 26.67 11 36.67 

N = Treated larvae number. n = Died larvae number. 

I 
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Table 2. Mortality percentage in 4th instar of S. littoralis larvae treated with reldan. 

Mortality 

Concentration (ppm) N 1 da_y 2 days 

n % n % 

0 30 0 0 0 0 

200 30 27 90 27 90 

100 30 18 60 18 60 

50 30' 6 20 6 20 

N = No. of treated larvae number. n = No of larvae mortality 

Analysis by probit regression line revealed the following equations and LC50s 

(with 95% confidence limits): y = 0.46 x + 4.30, x2 =7.40 (3df) and 2.89 x 105 ppm 

(2.58 x 105±3.45 x 105) for esrel (Table 3); y = 4.05x + 3.53, i = 0.004 (1df) and . 

85.83 ppm (51.92±126.93) for reldan. (Table4). The adjustment was acceptable 

using the test i. 

Table 3. Regression lines subjected to parallelism and LC50 values against the fourth 

mstar arvae o ,po opl era ittora ts reate d "th WI esre. 

LC5o Confidence Limits 95% 
days x2 df b S.E. 

(ppm) Lower Upper 

2 0.58 3 1.76 0.91 6.57 X 105 --- ---

5 7.40 3 4.30 0.92 2.89 X 105 2.58 X 105 3.45 X 105 

7 11.93 3 3.80 1.73 2.65 X 105 --- ---
15 4.55 3 4.70 0.88 2.26 X 105 1.99 X 105 2.52 X 105 

22 7.11 3 3.94 0.85 2.17 X 105 1.84 X 105 2.45 X 105 
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Table 4. Regression lines subjected to parallelism and LC50 values against the fourth 

instar larvae of Spodoptera littoralistreated with reldan. 

LCso Confidence Limits 95% 
l df b S.E. 

(ppm) Lower Upper 

0.0039 1 3.53 1.16 85.83 51.92 126.93 

The laboratory colony of S. littoralis tested was susceptible to esrel and reldan are , 
going in linewith those reported by (Barrania et a/., 2013) whom indicated high 

toxicity of reldanat two low concentrations of (1/2 & 1/4 field recommended rates) 

against the 4th instar of S. littoralis larvae at two cotton growing seasons 2011 and 

2012. (EI- Sheikh, 2012), found highly toxicity of organophosphoras and pyrethroids 

cpompunds against the 4th instar larvae of S. littoralis for both laboraotry strain and 

field strains. The present study results are accordance with those finding by EI-Khayat 

et al., 2003. They found that chloropyrifos caused high toxicity to S. littoralis 4th 

instar larvae. 

Sublethal effects 

Development period of the larvae treated with esrel and reldan were 7.81 

and 7.92 days respectively and significantly prolonged than the control (6.83 days) 

(Table 5). 

Table 5. Effects of esrel and reldan on larval development of Spodoptera littora/is. 

Concentration Time (days) 
Insecticide N 

(ppm) Mean Interval S.E. 

Control 
0 70 6.83 b 5-9 0.28 

Esrel 
2.89 X 105 85 7.81 a 5-8 0.30 

Reldan 85.83 93 7.92 a 5-9 0.25 

Means followed by the same letter are not significantly different (LSD, p = 0.05). 

S.E. = Standard error. 

I. 
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Resluts represented in the Table (6) cleaned that the development period of 

the pupae treated with each compound was shorter than the control pupae, while 

males tended to develop slower than females. Pupal development of females was 

significantly, decreased but the male pupae were not affected by the treatments. 

Table 6. Effects esrel and reldan on pupal development of Spodoptera littoralis. 

Concentration Time (days) 
Insecticide Sex N 

, (ppm) Mean S.E. 

.<f. Control 34 9.50 a 0.12 

2.89 X 105 29 9.03 b 0.13 
Esrel 

CJI Control 36 11.47 a 0.14 

2.89 X 105 34 11.26 a 0.14 

.<f. Control 34 9.50 a 0.12 

85.83 43 9.39 b 0.10 

Reldan CJI Control 36 11.47 a 0.14 

85.83 42 11.14 a 0.17 

Means followed by the same letter are not significantly different (LSD, p = 0.05). 

Pupation period of S. littoralis males was about two days longer than females, 

either resulted from treated or niether treated larvae, as have been previously 

reported by (Osman eta!., 2012 and Hatem, 2014). The esrel and reldan caused a 

significant reduction in the pupation period of females in both products, but it was no 

significantly reduction in male pupae in both products. (Osman et a!., 2012 and 

Hatem, 2014), reported that the pupation period of S. littora/istreated with Spinosad, 

Bacillus thurlnglensls var. alzawai, chloropyrifos, camphor extract and their 

combination extended the developmental period of survivor larvae and pupal. 

Resultes showen that the most of females were mated and most of them 

deposited viable eggs as, independently of treatment. 
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Table 7. Reproductive potential of 5podoptera littoralis larvae treated esrel and 

reldan according to different copulations. 

N° E ~gs / Sf. %Viability 
N 

Combination N Mean Interval Mean Interval 

Sf. X CJI 10 1485.0 a 1075-2050 9 74.89 a 0-100 

~srcl X ~srel 9 802.8 b 450-1250 9 75.60 a 44.44-100 

Sf.reldanX ciJ.cldan 13 939.2 b 550-1475 11 64.97 a 0-92.86 

Means followed by the same letter are not significantly different (LSD, p= 0.05). N= 

Mated female number. 

As a summarized in the table (7), it was obvious that the reproduction of S. 

tittoralis has been affected by the treatments of the two tested compounds different 

form according to the insecticide. The treatment with sublethal concentration of esrel 

and reldan caused a reduction of the fecundity in the resulted females. The 

coresponding number of eggs per treated female mated with treated male were 

802.8 and 939.2 respectively compared with 1485.0 eggs per untreated female 

mated with untreated male. These were no significant differences in the eggs viability 

between the treatments and the control. EI-Aw (2003) also found reduction in the 5. 

littoralisfecundity as a result of insecticidal application. 

Result presented in Table (8) showed that the mean of adults longevity of 

males did not differ significantly, among mating copulation when treated with esrel 

and reldan, respectively. The mean of adults longevity of females did not differ 

significantly among mating combinations when treated with reldan, but there differ 

significantly among mating combinations when treated with esrel as compared with 

thoseof untreated one. 

The data in table (9) indicated that the used Reldan caused significant reduction 

each of total protien content and acetyl cholinesterase activity in the 4th larvae of 

5./ittora/is. On the other hand, the Eserel caused mild reduction in soluble protein 

content and Ach.E as compared with control. 

I 
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Table 8. Adults longevity of Spodoptera littoralis resulted from larvae treated with 

esrel and reldan according to different mating combinations. 

Males Females 

Combination N Mean Interval Mean Interval 

Sf X Cl' 10 11.20 a 6-14 9.50 a 6-11 

~srel X il'esrel 9 10.22 a 8-13 7.67 b 5-10 

ifreldan X ~eldan 13 10.15 a 8-15 8.46 ab 6.-11 

Means followed by the same letter are not significantly different (LSD, p= 0.05). 

Table 9. Effect of Eserel and Reldan on the activitiy of Acetyl cholinesterase enzyme 

and total soluble protein in larvae of S. littora/is 

Treatment Total soluble protein Acetyl cholinesterase 

Mg/g.b.wt activity Ug_AchBr/minjg.b. wt 
Mean ±SE % Mean± SE % 

reduction reduction 

control 17.923±0.5562 6.103±0.3939 

Eserel 15.066±0.6998 15.94 4.066±0.8386 33.38 

Reldan 12. 903±0.2514 28.01 3.343±0.4707 45.22 

II.Biochemical aspects in S.littoraliswith the test compound: 

These results were in agreement with the results of (Osman 2006): she reported that 

the total protein was significantly decreased due to the treatment with protecto, 

chlorpyrifos, flufenoxuron and hexaflumuron as compared to control. The results ar~ 

accordance with those obtained by (EI- Sheikh 2012), who noticed that, the 

treatment of chlorpyrifos on the activity of Ach. E in different strain of S. /ittoralis. 

Reldan is an anticholinesterase this explain that it has significant decrease in acetyl 

cholinesterase enzyme activity, this results are accordance with the results of 

(Osman 2006) she reported that cholinesterase activity was significantly decreased 

in S. littoralis due to the treatment with protecto, Chlorpyrifos, Flufenoxuron and 

Hexaflumuron as compared to control .The results are supported with the results of 

(Osman and Osman 2014) who reported that profenophos treatment caused 

significantly reduction in the cholinesterase activity in S. littoralis . 



I 

526 POTENCY OF ESREL AND RELDAN ON SOME BIOLOGICAL AND BIOCHEMICAL 
ASPECTS OF COITON LEAF WORM SPODOPTERA LITTORAUS(BOISD.) 

REFERENCES 

1. Barrania, A. A., EI-Bessomy, M. A. and EI-Khawalka, M. H. M. 2013. Toxicity of 

some conventional insecticides and their mixtures against cotton leafworm, 

Spodoptera littoralis (Boisd.) (Lepidoptera: Noctuidae) in cotton fields. Egypt. J. 

Agric. Res., 91 (3):819-902. 

2. Beida J, Casado E, Gomez V, Rodriguez MD, Saez E, 1994. Plagas y 

enfermedades de los cultivos hortfcolas intensivos. Phytoma 57, 9-40. 

3. Bradford, M. M. 1976 A rapid and sensitive method for the quatitation of 

microgram quantities of proteiJII utilizing the principle of protein-dye binding. 

Anal. Biochem., 72: 248- 254. 

4. Brown ES, Dewhurst CF, 1975. The genus Spodoptera (Lep. :Noctuidae) in Africa 

and the Near East. Bull. Res. 65, 221-262. 

5. Dominguez F, 1993. Plagas y enfermedades de las plantas cultivadas. Ediciones 

Mundi-Prensa. Madrid. pp. 821. 

6. EI-Aw MA, (2003). Bioassays and sublethal effects of various selected 

insecticides on some biological aspects of the cotton leafworm, Spodoptera 

littoralis(Boisd.) (Lepidoptera:Noctuidae). Alexandria J. Agricultural Research 48, 

73-82. 

7. El- Dafrawi, M. E.; Tappozada, A.; Mansour, N. and Zeid, M. (1964). 

Toxicological studies on Egyptian cotton leaf worm Prodeni litura (F.)1: of 

Prodenia litira to insecticides. J. Econ. Entomol. 57:591-593. 

8. El- Sheikh, T. A. A. 2012. Comparative toxicity and biochemistry of 

organophosphates and pyrethroid compounds on both laboratory and field strain 

of the Cotton Leafworm Spodoptera littoralis (Boisd.) Egypt. Acad. J. biolog. Sci., 

4 {1):141-151. 

9. Finney DJ, 1971. Probit analysis, 3rd Ed. Cambridge University Press, Cambridge, 

United Kingdom. 

10. Hatem, A. E. 2014. Insecticidal and sublethal reproductive effects of Spinosad 

and Bacillus thuringiensis var. aizawai on Spodoptera littroralis and Spodoptera 

exigua (Lepidoptera: Noctuidae). Egyptian Journal of Biological Pest Control 

24(1): 65-69. 

11. Haux JE, Quistad GB and Casida JE. {2000). Phosphobutyrylcholinesterase: 

Phosphorylation of the Esteratic Site of Butyrylcholinesterase by Ethephon [(2-

Chloroethyl)phosphonic Acid] Dianion. Chern Res Toxicol13: 646-651. 

l ' 
; 
I 
\ 

l ~ 

r· 
I 

~ 
! 
i 
\ 

' 

I 
I 



OSMAN HANAN H. eta/. 527 

12. Ishaaya, I.; Moore, I. and Joseph, D. {1971): Protease and amylase activity in 

larvae of the Egyptian cotton leafworm, S. littoralis. J. Insect Physiol., 17: 945-

953 

13. Ishaaya I., Casida J.E. {1974): Dietary TH 6040 alters composition and enzyme 

activity of housefly larval cuticle. Pesticide Biochemistry and Physiology, 4: 484-

490. 

14. Kousba M, Poet TS and Timchalk C. 2003. Characterization of the in vitro kinetic 

interaction of chlorpyrifos-oxon with rat salivary cholinesterase: A potential 

biomonitoring matrix. Toxicology 188: 219-232. 

15. Moussa MA, Zaher MA, Kotby F, 1960. Abundance of the cotton leaf worm, 

Prodenia litura {F), in relation to host plants. I. Host plants and their effect on 

biology (Lepidoptera: Agrotidae, Zenobiinae). Bull. Soc. Ent. Egypte 44, 241-245. 

16. Osman Hanan. H., (2006): Biochemical Studies on the Effect of Some Pesticides 

on Cotton Leaf Worm and Experimental Animals.PhD.from F. of Agric. Benha 

Univ .. 

17. Osman Hanan. H, Fetoh Badr EI-Sabah A. and Mohammad Abeer M .. (2012}: 

The potency of Chloropyrifos and Camphor extract on Spodoptera /ittoralis 

(BOISD.). Egypt. Acad. J. biolog. Sci., 5 {2):131-139. 

18. Osman Hanan H. and Osman Hosam H {2014): Effectiveness of Nigella sativa, 

Profenophos and their Mixture on some Biochemical and Histological Parameters 

of Spodoptera littoralis (Boisd) and Albino Rat. J. Bioi. Chem. Res.V. 31 (1). 446-

463 

19. Russell RM, Robertson JL, Savin NE, (1977). POLO: a new computer program for 

probit analysis. Bull. Entomol. Soc. Am. 23, 209-213. 

20. Simpson , D.R.; D.L. Bulland D.A. Linquist {1964 ): A semimicrotechnique for 

estimation of cholinesterase activity in boll weevils . Ann . Ent.Soc. Amer. , 57 : 

367-371. 

21. Tomlin CDS. {1997). The Pesticide Manual: A World Compendium. 11th Ed. The 

British Crop Protection Council. 

22. Zhang N and Casida JE. (2002). Novel Irreversible Butyrylcholinesterase 

Inhibitors: 2-Chloro-1-{substituted-phenyl)ethylphosphonic Acids. Bioorg Med 

Chern 10: 1281-1290. 



I 
II 

528 POTENCY OF ESREL AND RELDAN ON SOME BIOLOGICAL AND BIOCHEMICAL 
ASPECTS OF COTION LEAF WORM SPODOPTERA UITORALIS(BOISD.) 

-U:~J.oa.ll ~ ~ -u~ ~ uW. 
~ .I~~~ ~LiJI ¥-- ~~ ~~ J.l~ 

, 
.J4oi ~ Lo.\.l.!l.l W:HS~ i.J:H .yjY4~I_, .y.;.._,4,JI wl~\:lll .u).i-'~ ~I 11\ u~l 

(.)4 .,;:io.'JI_, w_A'JI _,1 J.lY"':!'JI .JA.J c)hill J.J.J A~_,~ .o..:..!l.s...J ~ ~ o.J.4 J_,'J I"~ ~\.+J 

J.J.J A~.J~ ~~J.l.:!-.J ~_, (~ U"_,!.J.»!.J.J~I)wl.ll;)l (OP) ~_,..o-.11 ~.J~I u\.pyJI 

~t.....JI ~_;b we \A~..l.:o,j fl wl.ll;)l _, J.lY"':!'JI (.)4 ~~WI ~ _,~WI wl~jlll c)hill 

(.)4 JS ~.,; A~l:!Y. ul.i.J:!ll u_,.JI J~ ~ o~l:!J ~t.lill u~l ·&1)1 ~,.».11 _;.u.ll .).4ily 

A o. Ar' _, 
0 

' • x 'I'. M .JA ul.i j,!ll (.)4 % o • ul.i .J:!ll ~I u..-.i ~ jlll wi.S ~ W:HS _;.JI 

u-ij,!ll .J_,.l:ull o.fo w1 ~t.lill ~_,1 .~Jlll u.1c. wl~)l _, J.lY-":!1 ~ ~ w~l ~ ~_>;.. 

~I (.)4 JS ~ , ",.a;.;, ;I ~ I.S .J1JI .J_,.l:ull o .fo 4, ~_,.l..... o .J~ ~t.....JI ~ u~l j ~ 

Lo o.fo .~t.....JI \.:llS. ~ .Jfi.l\.l ~_,.l..... .;:.J:. O.J~ _, uiJ)IJ ~_,.l..... O.J~ ,•,,;..;;. il (.)S.l _, 

wl~)l t"' ~_,.l..... .;:.J:. A.J~ wll.b _, J.lY-":!1 t"' ~_,.l..... O.J~ uy..=J ~ ~~ ~-' ~ 

· ll .·- .. 11 · - ,.., ..... c .. 11 "''"'' :<. • " - • '"I .·- .. 11 . ",..,.'. 
'.'•

4
"4 ~ ~-' o..- ·~..)""" ~ "':1~ O.)~ ''• 4

'"' ~ ~.J o..- ~ 
.J.lY-":!1 t"' ~_,.l..... .;:.J:. A.J-"""' _, wl~)l t"' ~_,.l..... O.J~ ~t.....JI (.)4 JS ~ uy..=J 

o ,.., •. · .. ~Lt.....JI \.:llS. .J ~-·-II W •lu -1 • • ... c · -11 ~ ~ ' o ,•,, ai;, il ~- -.!II -- ur.-o- IS'" -~ • y ("" _, ~..)""" -~ .)~ . .~ 

~t.....JI uiJ'jl JAC y..=J ~ W:HS.;-JI ~ ~~ (.)4 JS ~ ,-,.;,;;.;1 ~I.S.ll o~l o4:o-

u~l ~_, .J_,_jljSly .u)~ wl~)l t"' ~_,.l..... .;:.J:. O.J~ _, J.lY-":!1 t"' ~_,.l..... O.J~ 

·1-lL)I..J ~L....o.ll ul.i .. n ' ... .l.!l. .!:..w.. 6.....;,1 I •t .ujl.wJS- .. 11 ~I ..lll · 't.lill u " . ~ (..)~ ~ . _, .. _, y - - - ~ .) 1..).4 ~ 

_i .b...., " ... u.l.!lo. t4w · • I • .. I .CII "I .hWu · • .. H ICII -~- .11 · JS I~ 
IS'" .J-l-4 ~ .. .Y.~ U:!" _,..... ~y _, ~ _,~ ~ I.S ~ 1..).4 ~ 

wi.S wl~)l ~.J.4 wl ~I 11\ (.)4 ~_, .J.lY"':!'iY ~t.....JI ul.i.):!ll ~y Jj'i..lll o1\ 

_,.!c. (.)41 .;:.J:. .ul ~I ~I ~ .l.:!-.J (.)S.l_, J.lY-":!1 (.)4 wbiJI J.J.J o~_,~ u.lc. ~ .fol 

~ Jil wi.S )_, ~ ~~ u.1c. 4iJ.4'il u\.p.;-Jy .o..:..Sts...JI ~"l~y ~"WA'JI cfo ..ill.ll w4.l~l 

.)y.Pll J:liJl 
wl .. :.~11 - .ujW,.uS ... II wl .. :.~11 - ·lolL - . t. I - . L~ll .. 0~ ~ •.4 ..... l:ii.JI ~W111 

J:!IW" - - - ~ J:!IW" u • .) U:!Y"':! u-"" (.j.).J _, • -.,.. 

.y.;.._,4,JI 

l 
I 


