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ABSTRACT  

This work was designed to study the effect of Human chorionic 

gonadotropin (HCG) on induction of spawning of African catfish 

(Clarias  gariepinus ). In this experiment a total number of 90 catfish 

(745.8±9.2g body weight) were divided into three experimental groups 

(30 each) .The first group was considered as a control group and 

injected intramusculary with carp pituitary extract (0.3ml/kg/ b.w.).The 

second group was injected with HCG (1200 IU / kg body weight ). The 

third group was injected with both carp pituitary extract and HCG 

(0.15 ml/kg and 600 IU/kg body weight, respectively.                                           
The results of the present experiment showed significant 

differences in survival rate , fertilization rate (%), hatching rate (%), 

latency period,  egg weight (g), egg diameter  (mm) and total protein 

(g/dl). However, insignificant differences were detected in initial weight 

(g), condition factor and specific growth rate, body weight before 

spawning, body weight after spawning, egg number/g, gonadosomatic 

index, hepatosomatic index, cortisol (ug/dl) and estradiol17β (pg/m). 

Females treated with HCG had the highest values of fertilization rate, 

hatching rate, latency time and survival rate.    

Conclusively, the results  of the present study indicated that at a 

level of 1200 IU from HCG was the most  effective  agent in inducing 

spawning of African  catfish (Clarias gariepinus) females.  
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INTRODUCTION 

      With increasing human populations all over the world and  increasing 

food demands especially  protein source, fish is considered to be an 

important and more valuable source of animal protein characterized by high 

nutritional value.                   
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African catfish (Clarias gariepinus) is one of the most widely 

produced food fish in the world (Fasakin, et al., 2003; Al Dohail, 2005 and 

Sutriana, 2007) and it considered a native fish in all freshwater bodies of 

Egypt (Saleh, 2007). The attributes  that make this species a farmers choice 

include faster growth rate and its bigger maturity size, easy to reproduce, 

accepts artificial feeds, tolerates to  high stocking densities, adapting with 

poor water quality, high resistance to disease, lucrative in local regional and 

international markets, and its economical feasibility in pond culture systems, 

the most common culture system in East African Community (Teugels, 

1986). However, lack of constantly available seed, low egg fertilization rate 

and low hatching rate are considered as the main obsticles( El– Sayed, 

1999) . and are not yet be solved.  

The present study was designed to investigate the effect of  human 

chorionic gonadotropin (HCG) on induction of ovulation in female African 

catfish (Clarias gariepinus). 

 

MATERIALS AND METHODS 

 

         The present study was carried out in the Fish Hatchery belonging to 

the General Authority for Fish Resources Development, Abbassa, Abou- 

Hammad, Sharkia Governorate, Egypt. During year 2016. 

            In this experiment, a total number of 90 females of African catfish 

(745.8±9.2 initial body weight) was divided into three experimental groups 

(30 each). All fish were distributed in nine hapa (10 fish/hapa) and 27 

females were used at the spawning season. The first group was considered 

as a control group and injected with carp pituitary extract at a level of  

0.3ml/kg b.w. The second group was injected with HCG at a level of 1200 

IU / kg body weight. The third group was injected with both carp pituitary 

extract (CPE) and HCG (0.15ml / kg plus 600 IU/kg body weight, 

respectively). Growth performance (condition factor, specific growth rate, 

and hepatosomatic index) and reproductive performance (latency time, 

ovulation rat, gonadosomatic index, egg parameters such as egg weight, egg 

number and egg diameter, fertilization rate, hatchability and survival rate ) 

were determined according to the methods of  Szabo et al.(2002); Adebayo 

(2006); Phelps et al., (2007) and  El-Hawarry et al.(2016).                                                                   

          Blood samples (5ml) were collected from tail vein at spawning. 

Samples were centrifuged immediately at 3000 r.p.m. for 15 minutes .The 

serum was collected and  stored at  -20C
o
 until analyzed for cortisol and 

stradiol17β concentrations by using Radioimmuniassay (Diagnostic 
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products corporation kits) as described by  Eckert et al.,(2001) and Gore-

langton and Armstrong(1988). Total protein was also determined as 

described by Henry, (1974), Histpathological examinations of both liver and 

kidney of  the experimental animals were also studied . 

Data were subjected to analysis of variance according to Snedecor and 

Cochran (1982). General linear model procedure of the statistical analysis 

system (SPSS, 2004) was used . Reproductive traits were analysed  by the 

log linear model for the analysis of contingency tables.  

Duncans New Multiple Range Test was used for multiple comparisons 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

Growth performance traits: 

The Initial weight (g), condition factor (Kfactor), specific growth rate 

(SGR), gonadosomatic index and hepatosomatic index showed insignificant 

variation among the experimental groups injected with pituitary gland of 

common carp (CPE), human chorionic gonadotropin (HCG) and their 

combination (Table1). These results are in agreement with those reported by 

Eman (2008) who found no significant variation in Kfactor of common carp 

fish as a result of hormonal treatment, however, Jayaprakas and Sambthu 

(1995) reported that fish treated with gonadotropic hormones showed an 

increase in the growth parameters over the control. The same authors also 

found that human chorionic gonadotropin promoted better growth rate.   

The results presented in Table (2)  indicated that the differences in 

survival rate (SR%) among the experimental groups injected with pituitary 

gland of common carp (CPE), human chorionic gonadotropin (HCG) and 

CPE plus HCG were significant (P<0.05 ). Females treated with HCG gave 

higher survival rate than those treated with either pituitary gland of common 

carp (CPE) CPE plus HCG. However, the differences in body weight before 

and after spawning (g) were not significant. These results agreed with those 

reported by EL-Hawary et al., (2016) and Mylonas et al., (1992). They 

reported an increase in survival rate when HCG was used. However, 

Ndimele and Owodeinde (2012)   found that less survival rate was obtained 

following using ovaprim as compared with pituitary extract. 
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Table (1):  Means and standard error of initial weight (g), condition factor, 

specific growth rate, gonadosomatic index%, hepatosomatic 

index% of African catfish females injected with PG extract of 

common carp, HCG and their combination.                                                                                                                    

Treatment 

 groups 

Initial 

weight 

(g) 

Condition 

factor 

Specific 

growth 

rate 

Gonadoso-

matic  

Index, % 

Hepatoso-

matic 

Index 

% 

      
Control(CPE) 759.11 

±9.99 

0.92 

±0.03 

4.81 

±0.01 

14.79 

±0.48 

0.69 

±0.03 

HCG 741.11 

±9.75 

1.00 

±0.05 

4.79 

±0.01 

14.9 

2±0.57 

0.70 

±0.03 

HCG+CPE 737.22 

±7.78 

0.91 

±0.03 

4.79 

±0.01 

14.69 

±0.56 

0.72 

±0.56 

  Significance    NS NS NS NS NS 
                           NS= Not significant. 

 

Table (2):  Means and standard error of survival rate (SR%) ,body weight 

before and after spawning (g)of African catfish females after 

injection with CPE extract of common carp, HCG and  their 

combination.   

Treatment 

groups 

Survival 

rate 

(%) 

Body weight 

before spawning 

(g) 

Body weight 

after spawning  

(g) 

    

Control (CPE) 74.00b±2.23 776.67±9.89 706.22±9.63 

HCG 81.78a±1.38 762.33±7.61 712.78±780 

HCG + CPE 77.11ab±2.00 755.89±7.08 689.67±6.68 

   Significance      * NS NS 

-Means in the same column within the same classification having different litter differ 

significantly (P < 0.05).          *= P < 0.05, NS= Not significant  
 

2. Reproductive traits: 

          The differences in fertilization rate, hatching rate and latency time 

(Table3) among the experimental groups injected with pituitary gland of 

common carp (CPE), human chorionic gonadotropin (HCG) and CPE plus 

HCG were significant (P<.0.05 or P<0.01) . Females treated with HCG had 

the highest values of fertilization rate, hatching rate and latency period than 

those treated with PG of common carp (CPE) and their combination.  These  
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Table (3).  Means and standard error of fertilization rate, hatching rate and 

latency time of African catfish females injected with PG extract 

of common carp, HCG and their combination.  

Treatment 

groups 

Latency time 

(hrs) 

 Fertilization 

rate 

(%) 

Hatching 

rate 

(%) 

     

Control (CPE) 11.78a 

±.43 

 84.56b 

±1.34 

74.78b 

±1.99 

HCG 9.22b 

±.32 

 92.11a 

±2.38 

86.11a 

±.69 

HCG+CPE 11.11a 

±.56 

 87.89ab 

±2.56 

79.11b 

±2.03 

Significance **  * ** 

 Means in the same column within the same classification having different litter differ 

significantly (P < 0.05). 

*= P < 0.05,         ** =P < 0.01. 
 

results are in agreement with those reported by Haniffa et al. (2000); 

Haniffa and Sridhar (2002) and Leonardo et al. (2004). The same authors 

showed that  the highest fertilization rate was obtained when HCG was 

used. Salami et al. (2006); Haniffa et al. (2000) reported that hatching rate 

was increased after injection with HCG in spotted murrel (Channa 

punctatus) and catfish (Heteropneustes fossilis). EL-Hawary et al.(2016) 

stated  that the use of HCG produced higher latency  period and less 

hatching rate. Ndimele and Owodeinde (2012) reported that induction of 

spawning in catfish (Clarias gariepinus) with synthetic hormone (ovaprim) 

produced offspring with better qualities than those induced with pituitary 

extract. Oyeleye et al (2016) found that the application of ovaprim in 

inducing spawning produced higher fertilization rate and hatching rate as 

compared with pituitary gland extract injection. However Zairin et al., 

(1992); Brzuska, (2003) and (2004), Akar, (2006) and Akar  and Ali, (2006) 

and Eman (2008) found that the mean fertilization and hatching percentage 

were considerably higher after injection with HCG combined with CPE of 

common carp. In contrary EL-Hawary et al.(2016) stated  that the use of 

HCG produced less hatching rate.                                                                            

        The results of the present study (Table 4) showed that the difference in 

weight of eggs (g), and diameter of eggs (mm) among the experimental 

groups injected  with pituitary gland of common carp (CPE), human chorionic  
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Table (4):  Means ± SE of egg weight (g), number of   eggs /g and diameter 

of eggs (mm) of African catfish females injected with CPE 

extract of common carp, HCG and their combination .         

Treatment 

groups 

Weight of egg 

(g) 

Number of 

egg/ g 

Diameter of egg 

(mm) 

    

Control (PG) 70.56a 

±2.83 

730.00 

±22.04 

1.46a 

±.11 

HCG 58.33c 

±.94 

782.78 

±13.25 

0.94b 

±.04 

HCG+CPE 64.56b 

±1.41 

770.00 

±13.94 

1.07b 

±.06 

Significance       ** NS ** 

Means in the same column within the same classification having different litter differ 

significantly (P < 0.05). 

-** =P < 0.01,     NS= Not significant.   

 

gonadotropin (HCG) and CPE plus HCG were significant (P<0.01). However, 

the differences in the number of eggs/g were not significant. Females treated 

with CPE only produced better weight of egg (g), and diameter of egg (mm) 

than CPE plus HCG and HCG. These results agreed with those reported by 

Brzuska,( 2002& 2003); Ndimele and Owodeinnde, (2012); Oloniyi and 

Akinbola (2013); Oyeleye et al., (2016) and El-Hawary et al ., (2016). They 

also found higher quantity of egg were obtained after the application of 

synthetic ovulation stimulator than after the treatment with stimulator of 

natural origin  such as carp pituitary or human chorionic gonadotropin.   

However, Zairin et al (1992) found that the injection of human chorionic 

gonadotropin in Clarias lazera stimulates ovarian development. It induces 

increases of weight and size of eggs (Haniffa and Sridhar, 2002). Salami et 

al. (1994) reported   similar increase in egg weight and big sized eggs in 

Clarias gariepinus.  Eman (2008) found that the mean total weight of eggs 

were considerably higher after injection with HCG combined with CPE of 

common carp. Oyeleye et al. (2016) and Bruzuska (2004) found that the 

application of ovaprim resulted in a higher weight of egg / kg body weight 

and higher quality eggs in comparison with pituitary extract. The same 

author stated that treatment of female's African catfish (Clarias gariepinus) 

with two doses or one dose of ovopel as ovulation stimulator had 

insignificant effects in either weight of eggs or eggs quality.  

The results presented in Table 6 showed that the difference in total 

protein, among the experimental groups injected with pituitary gland of  
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Table (5).  Means and standard errors of total protein (g/dl ), cortisol     

(ug/dl ) and estradiol (pg/ml )  concentration of African catfish 

females after injection with PG extract of common carp, HCG 

and their combination.                                                                                               

Treatment 

groups 

Total protein  

(g/dl ) 

Cortisol 

(ug/dl) 

Estradiol 

(pg/ml) 

    

Control (CPE) 6.29a 

±.11 

23.86 

±2.46 

229.00 

±44.80 

HCG 5.84b 
±.07 

19.69 
±2.95 

220.67 
±39.02 

HCG+ CPE 5.86b 

±.13 

23.74 

±1.68 

254.75 

±44.29 

Significance ** NS NS 

Means in the same column within the same classification having different litter differ 

significantly (P < 0.05). ** =P < 0.01,    NS= Not significant-  

 

common carp (CPE), human chorionic gonadotropin (HCG) and CPE plus 

HCG were significant (P<.0.01).  However, the differences in cortisol and 

estradiol concentration were not significant in all hormonal treated groups. 

Females in the control group which was injected with CPE gave higher 

total protein concentration than those treated with either  HCG or CPE 

plus HCG respectively. However, Eman (2008) found that a very highly 

significant decrease (P<0.001) in total protein was recorded in fish 

injected with combination of CPE of carp and HCG. 

 

Histopatholoical results: 

Histological examination indicated that both liver and ovary of catfish 

treated with human chorionic gonadotropin, common carp pituitary gland 

extract and their combinations showed normal histo-morphological 

structures (Figures 1 and 2). No differences were noticed between the 

treated groups and the control. 
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Figure 1: Fish liver (car pituitary extract ,HCG and their combination treated 

groups) showed normal hepatic vein (arrow), cords, sinusoids and 

hepatocytes (star) H&E X400.   

 
Figure,2: Fish Ovary (car pituitary extract ,HCG and their combination treated 

groups) showed normal mature follicles (thick arrows) which contains 

yolk globules (star) and oocytes (thin arrow) H&E X400.  
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Conclusively, the results of the present study indicated that at a level of 

1200 IU from HCG was the most  effective  agent in inducing spawning of 

African  catfish (Clarias gariepinus) females.  

 

REFERENCES 

 

Adebayo, O.T. (2006). Reproductive performance of African Clariid 

Catfish Clarias gariepinus broodstock on varying maternal stress. J. 

Fish Inter, 1:17-20.  

Akar, A. M. (2006). Biologic and economic efficiency of human chorionic 

gonadotropin and carp pituitary extract for spawning induction in 

silver carp. Egypt. J. Exp Biol. (Zool), 1: 73-76 

Akar, A. M. and Ali, M. A. (2006). Artificial spawning of African catfish 

(Clarias gariepinus)  after stimulation of ovulation with carp pituitary 

extracts ,human chorionic gonadotrophin and mixed injection. Egypt. 

J. of Appl. Sci., 21 (2): 8- 16. 

Al-Dohail, M. A. S. (2005).The effect of mixed feeding schedules on 

growth performance and diurnal digestives protease activities of 

African Catfish Clarias gariepinus. M.Sc. Thesis, University Sains 

Malaysia, Malaysia. 

Brzuska, E. (2002). Artificial spawning of African  catfish (Clarias 

gariepinus) stimulation of ovulation using carp pituitary or ovopel. J. 

of Appl.  Aquac. , 12 (4): 13- 22. 

Brzuska, E. (2003): Artificial propagation of the carp (Cyprinus  carpio L.) 

two year reproduction results of females of  Hungarian line W and 

Polish Line 6 after ovulation stimulation with carp pituitary or 

mGnRH-a and dopaminergic inhibitor. Czech J. Anim. Sci.,   48: 139- 

151. 

Brzuska, E. (2004). Artifical propagation of African catfish(Clarias 

gariepinus): The application of a single dose of pellets containing D-

Ala6, Pro 9NEt-mGnRH and dopamine inhibitor metoclopramide 

Czech . J. Anim. Sci., 49, (7): 289–296.  

Duncan, D.B.(1955). Multiple range and Multiple F test. Biometrics, 11:1-

42. 

 Eckert, S.M.; Yada , T . and Shepherd ,B. S. (2001) . Hormonal control 

of osmoregulation in the channel catfish Ictalurus punctatus. Cen. 

Comp. Endocrinol. , 122: 270-286.  

El-Hawarry
 
N.

 
W.

 
, Soliman H. A. , Ramy M. S (2016) Breeding response 

and larval quality of African catfish (Clarias gariepinus, Burchell 

http://www.sciencedirect.com/science/article/pii/S1687428516300310
http://www.sciencedirect.com/science/article/pii/S1687428516300310
http://www.sciencedirect.com/science/article/pii/S1687428516300310
http://www.sciencedirect.com/science/article/pii/S1687428516300310
http://www.sciencedirect.com/science/article/pii/S1687428516300310
http://www.sciencedirect.com/science/article/pii/S1687428516300310


 
 
 
 
 

 
508                                               FATMA MAHSOUB et al. 

1822) using different hormones/hormonal analogues with dopamine 

antagonist . The Egyptian J. Aqu . Res., 42(2): 231-239. 

EL-Sayed, E. A. (1999). Some studies on artificial propagation of tilapia. 

Ph.D. Thesis, Faculty of Vet. Med., Zagazig. Univ. Zagazig Egypt. 

Eman, M. Zaki (2008). Physiological studies on reproductive performance of 

carp fishes MSc., Faculty of Science Zagazig University, Zagazig,  

Egypt.   

Fasakin, E.A.; Balogun, A.M. and Ajayi, O.O (2003). Evaluation of full 

fat and defatted maggot meals in the feeding of clariid catfish Clarias 

gariepinus fingerlings. Aquaculture Research, 34:733-738.    

Gore-Langton, R.E. and Armstrong, D.T. (1988) Follicular Steroidogenesis 

and Its Control. In Knobil, E. and Neill, J. (eds), The Physiology of 

Reproduction. Raven Press, New York, pp. 331–385. 

Haniffa, M. A.; Merlin Rose, T. and Francis, T. (2000) : Induced spawning 

of the striped murrel Channa striatus using pituitary extracts, human 

Chorionic gonadotropin, Luteinizing hormone releasing hormone 

analogue and ovaprim. Acta Icht. Piscat., 30: 53- 60. 

Haniffa, M. A. and Sridhar, S. (2002). Induced spawning of spotted 

murrel Channa punctatus and catfish Heteropneustes fossilis using 

hormone (ovaprim). Veterinarski arhtv, 72 (1): 51- 56. 

Henry, R. J. (1974): Clinical Chemistry Principles and Techniques. 2
nd

 

edition, Harper and Row publ., New York, PP 525. 

Jayaprakas, V. and Sambthu, C. (1995): Effect of dietary hormones on 

food utilization, growth and body composition of the pearlspot; 

Etroplus suratensis (Bloch) in a brakish water pond. Indian J. of 

Marine Sciences, 24 (1): 32– 36. 

Leonardo, A. F. G.; Romagosa, E.; Borella, M. I. and Batlouni, S. R. 

(2004). Induced spawning of hatchery– raised Brazilian catfish, 

cachara Pseudoplatystoma fasciatum (Linnaeus, 1766). Aquaculture, 

240:  451– 461. 

Mylonas, C. C.; Hinshaw, J. M. and Sullivan, C.V. (1992). GnRH-a 

induced ovulation of brown trout (Salmo trutta) and its effects on egg 

quality. Aquaculture, 106: 379- 392. 

Ndimele P.E. and Owodeinde F.G. ( 2012). Comparative reproductive and 

growth performance of Clarias gariepinus (Burchell, 1822) and its 

hybrid induced with synthetic hormone and pituitary gland of Clarias 

gariepinus.  Turk. J. Fish. Aquat. Sci., 12 (3): 616-626 . 

 



                                                        
 
 
 
 
 
 
                                                      J. Product. & Dev., 22(3), 2017                                 509 

Oyeleye, O. O. ; Ola S. I.  and Omitogun O. G. ( 2016)  Ovulation    

induced in African catfish (Clarias gariepinus, Burchell 1822) by 

hormones produced in the primary culture of pituitary cells .Inter. J 

.Fish. & Aquac. ,8(7), 67-73.     

Olaniyi, C.O and Akinbola, D.O (2013) Comparative studies on the 

hatchability, performance and survival rate of african catfish (Clarias 

gariepinus) larval produced: Using ovaprim and catfish pituitary 

extract hormones. J. Biol., Agric . & Health., 3(9): 2224-3208. 

Phelps R.P., Hastey R., Pendetar A., Linley L., Papanikos N. and 

Dunham R.A. (2007) Effects of temperature on the induced spawning 

of channel catfish and the production of channel  blue catfish hybrid 

fry. Aquaculture, 273 (1): 80–86 

Salami, A. A.; Fagbenro, O. A.; Edibit, L. and Fagbemiro, S. O (1994): 

Induced spawning of the african catfish Clarias gariepinus using non- 

piscine pituitary extracts. World Aquaculture Sci, 25: 166- 168. 

Salami A. A; Fagbenro O. A;  Balogun A. M; Atoyebi O. and 

Olowoyeye M. F. (2006). Effective dose of amphibian pituitary 

extracts for the induced spawning of the Clariid Catfish, Clarias 

gariepinus (Burchell 1822). J. Aquac. Tropics, 11:9-12  

Saleh, M.A. (2007). Freshwater fish seed resources in  Egypt, In: M.G. 

Bondad- Reantaso (ed.). Assessment of Freshwater Fish Seed 

Resources for Sustainaable Aquaculture. FAO Fisheries Technical 

Paper. No.501.Rome, FAO, 241-255.   

Snedecor , G. W. and Cochran , W.C. (1982) . Statistical Methods. 8
th
  

Edition , Iowa State University  Press, Ames, Iowa, U.S.A. 

SPSS(2004). Statistical package for social science, Chicago, U.S.A.  

Sutriana, A. (2007). The nutritional value of Cassava (Manihot esculenta 

Crantz)based diet for African Catfish Clarias gariepinus .M.Sc. 

Thesis, Universiti Sains Malaysia, Malaysia.    

Szabo, T.; Modgyasszay, C. S. and Horvath, L. (2002). Ovulation 

induction innase (Chondrostom anasus) using pituitary extract or 

GnRH analogue combined with domperidone. Aquaculture , 203: 389-

395. 

Teugels GG (1986). Taxonomy, Phylogeny, biogeography of catfishes 

(Ontario physi, Siluroidei): An Overview: Aquat. Living Resour. ,9:34. 

Zairin, M.; Asahina, K.; Furukawa, K. and Aida, K. (1992):Plasma 

steroid hormone profiles during HCG induced ovulation in female 

walking catfish, Clarias batrachus. Zool. Sci., 9(3): 607- 617. 

                                 



 
 
 
 
 

 
510                                               FATMA MAHSOUB et al. 

احذاث التفرٌخ فى اسواك القرهوط االفرٌقً باستخذام الهرهوى 

 الكرٌونى البشري 
. 

-    * على عبذ العظٍن رشواى * -هحوذ ناجى الجعفري * -هحسوب فاطوه

** .عادل هحوذ عكر  
. لسى االَخبج انحٕٛاَٗ ٔانساخُٙ كهّٛ انخكُٕنٕخٛب ٔانخًُّٛ خبيعّ انشلبسٚك *  

.شزلّٛ -انعببسّ -انًعًم انًزكشٖ نبحٕد االسًبن -لسى انخفزٚد ٔفسٕٛنٕخٗ انخكبثز **  

 

أخزٚج ْذِ انسراست فٙ يفزخ األسًبن انخببع نهٓٛئت انعبيت نخًُٛت انثزٔة 

 .انسًكٛت،عببسّ، أبٕ حًبز، يحبفظت انشزلٛت، يصز

صًًج ْذِ انخدزبّ  نسراست حأثٛز انٓزيٌٕ انكزَٕٚٗ انبشز٘  عهٗ حفزٚد 

ٔسٌ )يٍ اَبد انمزيٕط االفزٚمٗ  90حى اسخرساو عسز. .اسًبن انمزيٕط االفزٚمٗ

، (يدًٕعّ/  سًك30ّ)حى حمسًٛٓى انٗ  ثالد يدًٕعبث حدزٚبٛت  (9.2 ± 745.8

ٔحى اعخببر انًدًٕعت األٔنٗ يدًٕعت انًمبرَّ ٔحمُج بًسخرهص انغسِ انُربيّٛ 

، بًُٛب ٔحى حمٍ انًدًٕعت انثبَٛت ببسخرساو انٓزيٌٕ (كدى/ يم . 3)نهًبزٔن 

حى حمٍ  .كدى يٍ ٔسٌ اندسى/ ٔحسة زٔنٛت  1200بًعسل  انكزَٕٚٗ انبشز٘  

انًدًٕعت انثبنثت ٔحمُٓب بًسخرهص انغسِ انُربيّٛ نهًبزٔن ٔ انٓزيٌٕ انكزَٕٚٗ 

 ٔحى .كدى يٍ ٔسٌ اندسى، عهٗ انخٕانٙ/  ٔحسة زٔنٛت 600كغ ٔ  / يم. 15 انبشز٘

. زراسّ يعسل ازاء انًُٕ ٔ االزاء انخُبسهٗ 

أظٓزث َخبئح انخدزبت انحبنٛت ٔخٕز فزٔق يعُٕٚت فٙ يعسل انبمبء عهٗ     ٔلس 

ٔلطز انبٛض  (g) ٔٔسٌ انبٛض(٪)ٔيعسل انفمس  (٪)لٛس انحٛبة ٔيعسل االذصبة  

ٔانبزٔحٍٛ انكهٙ بًُٛب كبَج، االذخالفبث  فٙ انٕسٌ األٔنٙ ، يعبيم اانحبنّ  (يى)

ٔيعسل انًُٕ انًحسز، ٔٔسٌ اندسى  لبم انخفزٚد، ٔسٌ اندسى بعس انخفزٚد، عسز انبٛض 

 17ٔ زنٛم ٔسٌ اندسى نهغسز اندُسّٛ ٔ زنٛم ٔسٌ انكبس ٔ انكٕرحٛشٔل ٔاسخزازٕٚل 

 كًب اظٓزث انُخبئح اٌ يعبيهّ  اإلَبد ببنٓزيٌٕ انكزَٕٚٗ انبشز٘  غٛز يعُٕ٘ 

ٔأظٓزث  .أعهٗ انمٛى فٙ يعسل االذصبة، يعسل انفمس، ٔيعسل انبمبء عهٗ لٛس انحٛبة

   ٔحسة زٔنٛت يٍ انٓزيٌٕ انكزَٕٚٗ انبشز٘  1200َخٛدت انسراست اٚضب أٌ اسخرساو 

 .كبٌ فعبال فٙ حفزٚد اسًبن انمزيٕط األفزٚمٙ 

  لس ذهصج َخبئح انخدزبّ انٙ يعبيهّ  انٓزيٌٕ انكزَٕٚٗ انبشزٖ:التوصٍة

ٔحسِ زٔنّٛ كبٌ االكثز فبعهّٛ فٗ احساد انخبٕٚض فٙ اسًبن انمزيٕط 1200بًعسل  

 .االفزٚمٙ 
 

 

 


