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ABSTRACT 

The present study was carried out to investigate the 

possible toxic effects of different doses of lorsban on blood 

hematology, testosterone and thyroxin levels, and semen 

quality of male rats. Lorsban was given to rats by oral 

route at different doses (5, 10 and 15 mg/kg bw/day) for 6-

weeks. The obtained results showed that all three doses of 

lorsban caused significant changes in the body weight gains 

and body weight. Relative weights of testes, epididymal 

and seminal vesicles were significantly (P<0.05) decreased 

in rats receiving 15 mg/kg only. Also, there was a decrease 

in mean corpuscular hemoglobin (MCH) and in mean 

corpuscular volume (MCV) in all experimental animals 

compared to control ones. While, there were insignificant 

changes in white blood cells (WBC), hemoglobin (Hb), 

hematocrit value (Ht), mean cell hemoglobin concentration 

(MCHC) and red blood cells (RBC) for rats treated with 

lorsban compared to control group. Meanwhile, it 

appeared that lorsban caused a rise in thrombocyte (PL) 

number in individuals treated with the highest dose. 

Similarly, the highest dose induced significant (p<0.001) 

decrease in spermatids number, sperm count and sperm 

transit rate with an observed impairment of daily sperm 

production. Such observations were coupled with a 

reduction in plasma testosterone levels and an increase in 

plasma free thyroxin (FT4) levels compared to controls. It 

is, therefore, assumed that treatment with lorsban up to 15 

mg/kg bw alters both hematological and reproductive 

parameters in rats, and subsequently affects fertility. 
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INTRODUCTION 

To meet the needs of an ever-increasing population, 

a variety of pesticides are widely used in agriculture to 

combat plagues of diverse crops, increasing productivity 

and quality of agricultural products. By their nature and 

their presence in food, water and environment, 

pesticides are harmful to some forms of life and at 

certain levels of exposure they may be harmful to 

humans (Presibella et al., 2005).  

Previous studies have shown that exposure to 

insecticides caused alterations in haematological 

parameters, and endocrine and reproductive systems 

(Yousef et al., 2003a, b; El-Demerdash et al., 2004). 

Haratym-Maj (2002) has shown that pyrethroids (α-

cypermethrin, deltamethrin and fenvalerate) may cause a 

mobilization of the hemopoietic system, manifested by a 

higher level of erythrocytes, hemoglobin concentrations 

and hematocrit as well as leucocytes and monocytes. 

Lorsban is a well known insecticide and its active 

substances are cypermethrin (20g/l) and chlorpyriphos-

ethyl (200g/l). Cypermethrin is extensively used as an 

ectoparasiticide in animals and as insecticide in crop 

production and public health programme.  At higher 

doses, cypermethrin can affect the nervous system, 

decrease growth, increase liver and kidney weights 

(WHO, 1992). Also, it has been shown that 

cypermethrin induces moderate toxic effects on blood 

elements and on some of the biochemical functions, 

including lipoproteins, protein, urea, creatinine, glucose, 

and total bilirubin in rabbits (Yousef et al., 2003a). In 

addition, Yousef et al. (2003b) showed that 

cypermethrin induced pronounced hazardous effects in 

several physio-metabolic functions including body 

weight, feed intake, testosterone levels and reproductive 

performance of male rabbits. 

Chlorpyriphos-ethyl is a broad-spectrum 

organophosphorus pesticide used as an insecticide to 

control household pests, aquatic larvae, mosquitoes, 

flies, various crop pests in soil and on foliage. It is also 

used on sheep and cattle for control of ectoparasites 

(Hayes and Laws, 1991). The toxicity of chlorpyriphos 

is specifically attributed to the inhibition of the enzyme 

acetylcholinesterase (Ecobichon, 1996). Previous 

studies conducted on male rats revealed a decrease in 

body weight and red blood cell count, increase in 

platelet count, reduced in serum total protein, albumin 

and globulin concentrations. A decrease in serum 

alkaline phosphatase and alanine aminotransferases 

activities have also been noted (WHO, 1999). However, 

some reproductive toxicity studies on chlopyriphos 

showed very weak effects on parental reproductive 

function or no apparent neonatal toxicity in offspring 

(Ashry et al., 1994; Breslin et al., 1996).   

In spite of lorsban is a widely used insecticide, but to 

our knowledge there are no enough published data 

showing the effects of this compound on various 

hematological parameters and reproductive performance 
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of male rats. Therefore, the present study aimed to 

investigate the hematological and reproductive toxicity 

of lorsban in male rats. 

MATERIALS AND METHODS 

Chemicals and Animals  

Lorsban (22% EC) is a mixture of two insecticides, 

cypermethrin (20g/l) and chlorpyriphos-ethyl (200g/l). 

Cypermethrin [(α–cyano-3-phenoxybenzyl 3 (2-2-

dichlorvinyl)-2–2-dimethylecyclopropane carboxylate), 

(C22 H19 Cl2NO3)] is a synthetic pyrethroid. 

Chlorpyriphos-ethyl [O, O,-diethyl O-(3,5,6-thrichloro-

2pyridinyl) phosphorothioate (C9H11Cl3NO3PS)] is a 

OP compound (WHO, 1992). 

Male wistar rats of 4 months of age were used in the 

present study, with a mean body weight of 350g. Rats 

were kept singly in plastic cages and received a standard 

pellet feed and water ad libitum. The animals were 

randomly divided into four groups each of 8 rats. 

Lorsban pesticide administration 

Lorsban was initially diluted in water. Lorsban was 

given daily to rats by oral route throughout the six 

weeks experimental period. Treatment period was 6 

weeks to cover complete reproductive cycle. Animals of 

groups 2, 3 and 4 received respectively doses of 5 mg/kg 

bw,10 mg/kg bw and 15 mg/kg bw, while those of group 

1 served as control. The dose was adjusted weekly 

according to the average body weight of the group. 

Body and sex organ weights 

Daily body weight, and feed and water intake were 

recorded weekly throughout the study period. At the end 

of the treatment period, animals were sacrificed and the 

male reproductive organs (testes, epididymis, seminal 

vesicles) were quickly removed and weighed 

individually and then relative organ weights were 

calculated. 

Haematological analysis 

At the end of the experimental period,  blood 

samples were collected by decapitation and placed 

immediately on ice. EDTA was used as an anticoagulant 

for determination of selected haematological parameters. 

Red blood cell (RBC) counts, white blood cell (WBC), 

haematocrit value (packed cells volume; PCV) and 

haemoglobin (Hb) level were measured using automatic 

ABACUS counter (Abacus haematology analyzer 

DIATRON Messtechnik Ges.m.b.H. A-1141 Wien, 

Ameisgasse 49-51/2. AUSTRIA). The following 

parameters were calculated: mean corpuscular 

haemoglobin (MCH), mean corpuscular haemoglobin 

concentration (MCHC) and mean corpuscular volume 

(MCV) were calculated. 

Sperm and spermatid number: 

The left testis and epididymis from each rat were 

excised and cleared off the attached and connective 

tissue and weighed. After removal of tunica albuginea 

the testis was minced with scissors and homogenized in 

10 ml 0.9% NaCl containing 0.5 % Triton X-100; the 

homogenate was mixed using vortex mixer. The number 

of homogenization–resistant spermatids was counted in 

haemocytometer (Mallassez) chamber. Daily sperm 

production (DSP) was calculated by dividing the 

number of homogenization-resistant spermatid by 6.1 

(Robb et al., 1978; Blazak et al., 1993). 

The cauda epididymis was cut into small pieces by a 

disposable blade in 10 ml of 0.9% NaCl containing 0.5 

% Triton X-100 and homogenized and spermatozoa 

were counted as described above. The epididymal sperm 

transit rate was estimated for each male rat by dividing 

the epididymal sperm number by the daily sperm 

production (Amman et al., 1976). 

Hormones analysis 

Blood samples were centrifuged at 2500 rpm for 15 

min and plasma was stored at – 20°C for later analyses. 

Plasma testosterone and free thyroxin (FT4) 

concentrations were measured using the enzyme 

immunoassay (ELISA) kit purchased from DRG 

diagnostics, GmbH, Germany. 

Statistical analysis 

Data were analyzed as a completely randomized 

design (Steel and Torrie, 1981) using the General Linear 

Model procedure of SAS (1986). Means were 

statistically compared using Least Significant Difference 

(LSD) test (Steel and Torrie, 1981). 

RESULTS AND DISCUSSION 

Body weight and organs weight 

As shown in Table 1, there has been decrease in 

body weight of animals treated with 15 mg/kg of 

lorsban, compared to control rats during the first 

experimental week, while there has been a slight 

increase in body weight of the same animals at the end 

of the experimental period.  Yet, body weights gain was 

less pronounced in the other treated animals compared 

to the control ones. Also, lorsban caused significant 

changes in body weight during the treatment period 

(Table 1). In addition, there were significant (P<0.05) 

reduction in testes, epididymis and seminal vesicles 

weights only in rats treated with the highest dose 

compared to control rats (Table 2). While, treatment 

with doses of lorsban  did not cause significant changes 

in the weights of liver, kidney and spleen  compared to 

control (Table 2).   

Hematological parameters 

Changes in blood parameters in both control and 
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Table 1. Effect of lorsban on body weight (g) and weight gain (g/day) of adult male rats 

during the experimental period 
 

Day/week Control 5mg/kg 10mg/kg 15mg/kg 

Day 1
a
 302± 1.8 317± 2.4 345± 0.9 360± 2.9 

Day 7
a
  328± 5.5** 338± 5.1* 346± 3.4 331± 10.9** 

Day 14
a
 346±5.5** 349±4.7** 355±3.4* 350±10.9* 

Day 21
a
 360±5.5** 358±7** 365±3.4** 373±9.7* 

Week 6
a
 376± 3.6** 360± 7.7** 367± 3.3** 370± 9.7* 

Body weight gain
b
 1.77± 0.28 1.02± 0.16** 0.53± 0.1** 0.24± 0.21** 

Results are expressed as mean ± standard error. aStatistically significant different (*P<0.05; **P<0.01; ***P<0.001) from day 1 within column. 
bStatistically significant different (*P<0.05; **P<0.01; ***P<0.001) from control group within row. 

Table 2. Effect of lorsban on weights of liver, kidney, spleen and reproductive organ (testes, 

epididymis and seminal vesicles) after 6-weeks treatment period 
Weight (g) Control 5 mg/kg 10 mg/kg 15 mg/kg 

Liver 11.14 ± 0.532 11.75 ± 0.284 11.89 ± 0.302 12.76 ± 0.678 

Kidney 2.02 ± 0.060 1.93 ± 0.049 1.98 ± 0.104 2.54 ± 0.049 

Spleen 0.724 ± 0.038 0.737 ± 0.086 0.758 ± 0.083 0.788 ± 0.038 

Testes  2.88 ± 0.38 3.25 ± 0.33 3.41 ± 0.35 2.33 ± 0.42* 

Epididymis 1.087 ± 0.079 1.088 ± 0.044 1.130 ± 0.032 0.934 ± 0.066* 

Seminal vesicle 0.483 ± 0.036 0.422 ± 0.029 0.425 ± 0.013 0.372 ± 0.007* 
Values are given as mean ± SE. Statistically significant different (*P<0.05) from the control group. 

treated groups are summarized in Table 3. It seems that 

treatment with lorsban caused insignificant changes in 

white blood cells (WBC), haemoglobin (Hb), hematocrit 

(Ht), mean cell hemoglobin concentration (MCHC) and  

in red blood cell count (RBC). On the other hand, there 

was significant decrease in mean corpuscular 

haemoglobin (MCH) and in mean corpuscular volume 

(MCV) in the experiment animals compared to the 

control at any doses. Meanwhile lorsban caused increase 

in thrombocyte (PL) number in group treated with the 

highest dose of lorsban. 

Semen parameters  

Spermatid number and sperm counts, daily sperm 

production and sperm transit rate are presented in Table 

4. The lower testis and epididymis weights in group 

treated with lorsban at  highest dose (15mg/kg) were 

accompanied by the reduction in testicular spermatids 

count and sperm count from caudal epididymis as well 

as daily sperm production (P<0.001). In addition, the 

results showed a decline in sperm counts at dose 10 

mg/kg bw (P<0.01). Moreover, an increase in sperm 

transit rate (P<0.05) at the highest dose was recorded. 

Table 3. Changes in haematological parameters of male rats orally administered lorsban for 

6 weeks 

Parameters            Control                 5mg/kg             10mg/kg              15mg/kg 

RBC (1012/l)                9.0 ± 0.32                 9.0 ± 0.52             8.7 ± 0.74           8.0 ± 0.52* 

HB (g/dl)           15 ± 0.36                  15 ± 0.66            14±0.87               13 ± 0.57* 

Ht (%)                           50 ± 1.47               51±2.13             48 ±2.71               47 ± 1.57* 

WBC (109/l)                 7.6 ± 0.96                 8.5 ± 0.79            8.1 ± 0.96             8.7 ± 0.97* 

PL (109/l)                      603 ± 53                   644± 89              649±73                  664 ± 38* 

MCV (fl)           58 ± 1.16                  55 ± 2.18*          53 ±2.31**            52 ± 1.76** 

MCH (pg)           17 ± 0.50                  16±0.99 *           15±0.67*               13 ± 0.51** 

MCHC (g/dl)                30 ± 0.59                   29 ±1.17             30 ± 0.48              28 ± 0.49* 

Values are given as mean ± standard error. Statistically significant different (*P<0.05, **P<0.01) from the control group. 
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Table 4. Effect of 6 weeks oral administration of lorsban on spermatids number, sperm 

count, daily sperm production (DSP) and sperm transit rate of adult male rats 
 

Parameters Control 5mg/kg 10mg/kg 15mg/kg 

Spermatids number (x106/g testis) 219± 33 201± 27 190± 37 107± 30*** 

Sperm count(x106/g testis)  139± 2.1 132± 32.8 100± 21.6* 82± 10.4** 

DSP        (x106/g testis) 44± 5.4 41± 4.5 39± 6.1 26± 4.8*** 

Sperm transit rate (days) 4.07± 0.57 4.2± 0.98 4.4± 0.53 4.9± 0.42* 

Results are expressed as mean ± standard error, statistically significant different (*P<0.05; **P<0.01; ***P<0.001) 

from the control group 

Daily sperm production (DSP) was calculated by 

dividing the number of homogenization-resistant 

spermatid by 6.1. 

Hormone levels 

Results of the effects of lorsban on serum levels of 

testosterone and free thyroxin (FT4 ) after 6-week oral 

administration were presented in Table 5. The 

concentration of serum testosterone was extensively 

decreased (P<0.01) only in rats treated with the 

highest dose (15 mg/kg bw). However, the level of 

FT4 was significant (P<0.05) increase mainly in the 

same group of animals.    

In the present study there was a significant 

decrease in body weight gains of rats treated with 

lorsban at all doses compared with control animals. 

These results are in agreement with the obtained data 

by Elbetieha et al. (2001) and Yousef et al. (2003b).  

In the present study, rats treated with lorsban 

showed insignificant changes in erythrocyte count, 

hematocrit value and hemoglobin content compared to 

the control group. The main haematological response 

of male rats to the sub-chronic exposure to lorsban 

pesticide was a significant decrease in MCV and MCH 

in any treatment and an increase in thrombocyte (PL) 

number (Table 3) in the group treated with the higher 

dose which may be due to microcytic anemia and 

thrombcytosis. Similarly, Ratnasooriya et al. (2002) 

observed a reduction in MCV in male rats treated with 

the pyrethroid Lambda cyalothrin at  100 mg/kg bw 

for 7 days. Also, Yousef et al. (2003a) reported that 

cypermethrin caused alterations in the haematological 

parameters of rabbits.   

The present data showed that, there was a significant 

reduction (p< 0.05) in all reproductive organ weights 

(testes, epididymis and seminal vesicles) at the highest 

dose (15 mg/kg bw) of lorsban. These findings are in 

accordance with Latchoumycandane et al. (2002) who 

reported that the administration of methoxychlor for 7 

days in adult rats caused a reduction in the weights of 

the epididymis, seminal vesicles, and ventral prostate. 

El-Demerdash et al. (2004) noted insignificant decrease 

in body weight, and relative weights of brain, spleen, 

testes, epididymes, and heart in rats treated with 

fenvalerate. Also, Yousef et al. (2003b) found that 

rabbits gavaged with 24 mg/kg bw of cypermethrin 

showed a reduction in body weight and in relative 

weight of testes and epididymis, and serum testosterone 

concentrations. In deltamethrin-treated animals, the 

absolute and relative weights of sex accessory organs 

(ventral prostate and seminal vesicle) appeared to 

decrease in a dose-related manner. Also, testicular and 

epididymal absolute weights were significantly reduced 

in male offspring rats exposed to the highest dose of 

deltamethrin (4.0 mg/kg) when compared to control 

animals (Anderson et al., 2002). In addition, relative and 

absolute ovaries and the absolute seminal vesicles 

weights in F0 rats, and the weights of testes and ventral 

prostate of F1 were decreased at 100mg/kg/bw 

chlorpyriphos-methyl (Jeong et al., 2006). 

The present results indicated that lorsban at dose 15 

mg/kg/bw caused a significant (p< 0.01) decrease in 

testis spermatid number, epidydimal sperm count and 

daily sperm production compared with the control 

animals.

Table 5. Effect of 6 weeks oral administration of lorsban on plasma testosterone and 

thyroxin levels of adult male rats 

Concentration Control 5 mg/kg 10 mg/kg 15 mg/kg 

T4 (pmol/l) 11.88±1.39 12.21±1.55 12.57±0.90 14.24±0.90* 

Testosterone (nmol/l) 13.07 ±1.19 12.82±1.24 12.54±1.97 7.33±1.03** 

Results are expressed as mean ± standard error, *P<0.05; **P<0.01 
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The observed decrease in semen characteristics 

could be explained by the fact that lorsban acted directly 

on the testes and affected the androgen biosynthesis 

pathway which regulates the weight, size and secretory 

function of testes, epididymes, seminal vesicles, ventral 

prostate and vas defrens. In accordance with these 

results, sub-lethal doses of organophosphate pesticides 

lead to alterations in reproductive performance in birds 

and mammals (Maitra and Sarkar, 1995). There are 

some possible mechanisms for the antigonadal action of 

organophosphates, they may exert a direct inhibitory 

action on the testis and affect androgen biosynthesis 

pathways, affect the pituitary gland, causing changes in 

gonadotrophin concentrations and thus subsequent 

spermatogonic impairment or they may change the 

concentration of neurotransmitters (Sarkar et al., 2000). 

Also, some authors noted a reduction in epididymal 

sperm counts, testicular sperm counts and daily sperm 

production by many pesticides. Results conducted by 

Yousef et al. (2003a) showed that treating rabbits with 

the pyrethroid cypermethrin caused a significant decline 

in ejaculate volume, sperm concentration, total sperm 

output, sperm motility, total motile sperm per ejaculate 

and packed sperm volume, increased the numbers of 

abnormal and dead sperm. Also, El-Demerdash et al. 

(2004) observed that fenvalerate decreased sperm 

concentration and motility with an increase in abnormal 

and dead sperm in rats.  

 It is clear that there is a relationship between the 

production of sperm, the level of testosterone and the 

leydig cells. The fall in serum testosterone levels in 

lorsban exposed rats is consistent with previous data 

showing alteration in leydig cells (Pino-Lataillade et al., 

1995). Methoxychlor decreased serum concentration of 

testosterone (Lafuente et al., 2000). The study of 

Banbino and Hsueti (1981) suggested an interaction of 

pesticides with hypothalamo-pituitary gonadal axis 

controlling spermatogenesis and may also interact 

directly with sertoli or leydig cells responsible for 

testicular production of proteins involved in the 

transport and the production of testosterone. 

The reduction in serum testosterone concentrations 

(Table 5) is in agreement with the findings conducted by 

Elbetieha et al. (2001) and Yousef et al. (2003b) who 

found that serum level of testosterone, folllicule-

stimulating hormone and luteinzing hormone were 

significantly reduced in male rats and rabbits exposed to 

cypermethrin. Jeong et al. (2006) reported that 

chlopyriphos-methyl (10 or 100mg/kg/bw) induced 

suppression of estrogen, androgen and T4 in dose-

dependency when exposed during prenatal and postnatal 

period until 13 weeks old in F1 male rats. Also, 

treatment of male rats from postnatal day 22 to 48 with 

atrazine (50mg/kg/bw) reduced both serum and 

intratesticular testosterone concentrations by 

approximately 50% and LH-stimulated hormone in 

cultured leydig cells suggests that atrazine inhibits 

testosterone production rather than increasing 

catabolism (Freidmann, 2002). These effects on 

testosterone were attributed to the fall in serum LH, 

since LH serves as a normal stimulus for the secretion of 

this steroid from the testicular Lydig cells.  

There is growing evidence that environmental 

chemicals can disrupt endocrine systems. Most evidence 

originates from studies on reproductive organs. 

However, there is also suspicion that thyroid 

homeostasis may be disrupted. There are few studies 

existing on the effects of pesticides on the thyroid 

function. DDT exposure of birds decreased T4 (Scollon 

et al., 2004). In contrast, our results showed an increase 

in serum FT4 level in group treated with the highest 

dose (15mg/kg/bw). This effect may be due to the 

interaction between the pesticide and thyroxine binding 

protein causing abnormal binding protein which 

involved in an increase in the level of FT4. The increase 

of FT4 being in accordance with reported data by 

Calvert et al. (1999) which showed an increment in the 

levels of  FT4 in 278 workers employed in the 

manufacture of 2,4,5,-trichlorophenol contaminated with 

dioxin (TCDD). Hagmar (2003) reviewed 13 studies 

(among them 6 in neonates and infants) and showed 

contradictory data on the increase, decrease or no 

change of FT4, TT3 and TSH levels.  

CONCLUSION 

From the obtained results, the sub-chronic exposure 

to the low doses of Lorsban (5 and 10 mg/kg/day) did 

not show harmful effects on hematological and semen 

characteristics, and the levels on testosterone and 

thyroxin. While, the high dose of lorsban (15 

mg/kg/day) showed toxic effects on blood indices and 

fertility of male rats. Therefore, it is recommended that 

there must be great care when using any insecticide to 

control insects at home. Furthermore, crops treated or 

exposed to insecticides or any chemicals must not be 

harvested unless after 15 days from the last exposure in 

order to let the insecticide be degraded. 
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 امللخص العريب

لتغير فى الخصائص الهيماتولوجية و التناسلية الناتج عن التعرض لمبيد اللورزبان ا

 في ذكور الفئران
2تسيب دمحم رشاد لطفي  - 1خمتار إبراهيم يوسف  

احليواانت املنوية و معدل انتقال احليواانت املنوية  إلنتاجواملعدل اليومى 
ارتفعععاس مسعععتوست ال  و سععع   معععخن اضفعععااي مسعععتوست التستوسعععت و  و
 .احلر يف البالزما مقارنة ابجملموعة الضابطة

و  5)يتضعععن معععا هعععة  الدراسعععة ج  التععععراي ل  رععععات املن فضعععة 
معععععا ال عععععورزاب  ت جعععععدىف   ععععع ات  وهريعععععة   ( يعععععو /  عععععم/جمعععععم 11

خصععا ا الععد  و السععا ى املنععوى و مسععتوى هرمععوانت التستوسععت و  و 
 15)ا التعععراي ل  رعععات العاليعععة مععا ال عععورزاب  ال  و سعع  احلععرن بينمععع

حيعععدىف تمععع  معععا امصعععا ا اويماتولو يعععة و السعععا ى ( يعععو /  عععم/جمعععم
املنوى و يؤ ر ع ى وظا ف المدد الصماء يف الفئعرا  وابلتعاي يعؤ ر ع عى 

 .امصوبة
ووعععععةا توهعععععي هعععععة  الدراسعععععة ب شعععععيد اسعععععت دا  املبيعععععدات وجخعععععة 

وععا خاهععة يف حالععة اجسععت دام ا يف االحتياطععات االزمععة لعععد  التعععراي 
املنعععازل بمعععراي القضعععاء ع عععى احل عععرات املن ليعععة و عععةل   ععع  يف حالعععة 
إسعععت دا  املبيعععدات ملقاومعععة ااعععععات ال راعيعععة ل م اهعععيى وامضععععراوات 

 .  عد  احلصاد إالبعد مرور ع ة زمنية حىت يتم ج ى هة  املبيدات

 

 

 

 

 

سعععامة ارععععات خمت فعععة ي عععدذ هعععةا الب عععة ال دراسعععة التعععا  ات ال
مععا ال ععورزاب  ع ععى امصععا ا اويماتولو يععة ومسععتوست التستوسعععت و  

مت معام ععععة . وال  و سعععع  وخصععععا ا السععععا ى املنععععو  يف   ععععور الفئععععرا 
 11,    15)    الفئرا  ععا طريعا الفعم ارععات خمت فعة معا ال عورزاب  

 عععرت واظ. جسعععابيخن  6ملعععدة ( يعععو  /   عععم معععا وز  ااسعععم/ جمعععم 5ن  
 معععا . النتعععا ن ج   رععععات ال عععورزاب  جحعععد ز اضفامعععا يف وز  ااسعععم

حععدىف اضفععااي يف وز  امصععية والععيبال واحلويصععالت املنويععة يف الفئععرا  
و  ععةل  جحععد ز املعام ععة .   ععم/جمععم 15الععىت  ععز معام ت ععا ارعععة 

تمعععع ات   عععععدد  عععععرات الععععد  احلمععععراء و كيمعععععة اويماتو ريععععز و تر يععععع  
جيضعا حعدىف اضفعااي معنععو  . وععدد  عرات العد  البيضعاء اويمو  عوب 

يف ح ععععععم  ععععععرات الععععععد  احلمععععععراء و تععععععوى  ععععععرات الععععععد  احلمععععععراء مععععععا 
 مععا جظ ععرت النتععا ن ج  جع ععى   اويمو  ععوب  مقارنععة ابجملموعععة الضععابطة

جحعععد ز ارتفاععععا معنعععوس يف (   عععم / جمعععم 15)  رععععة معععا ال عععورزاب  
ظعععا يف ععععدد احليعععوانت املنويعععة ععععدد الصعععفا ن الدمويعععة و اضفامعععا م  و 

 وعدد االسيماتيد 

 

 

 

 

 

 

 

 

 

 


