
 

 

 

 

 

 

 
Egyptian Journal of Rabbit Science, 28 (1): 115 -128(2018) 

 

 

EFFECT OF L-TYROSINE ON PRODUCTIVE AND 

REPRODUCTIVE PERFORMANCE OF NEW ZEALANDWHITE 

DOES RABBITS 

M .Loutfi
1
 ;H. A. Khalil

2
; I.M.M. Assaf

1
 and M. A. Ayoub

2 

1- Department of Poultry Nutrition, Animal Production Research Institute, 

Agricultural Research Centre, Dokki, Giza, Egypt. 

2-Department of Animal Production, Faculty of Agriculture, Suez Canal 

University, Ismailia, Egypt. 

 

This study investigated the effect of L-Tyrosine according to the 

age at administration on some productive and reproductive 

performance of female New Zealand White (NZW) rabbits.  Sixty five 

young does were distributed randomly into five equal groups in a 

completely random design included four levels of L-tyrosine 

according to the age of does at administration. The first group was 

served as a control, while the second (T1) was given a single dose of 

L-tyrosine(100 mg/kg BW) at the second month of age, the third group 

(T2) was given two doses at 2 and at 4 months of age, the fourth group 

(T3) was given three doses at 2, 4 and at 6 months of age and the fifth 

group (T4) was given four doses at 2, 4, 6, and at 8 months of age. 

 The results showed the effect of L-tyrosine treatments on sexual 

receptivity and the conception rates was significant (P ≤ 0.05) and (P 

≤ 0.01) respectively. The highest receptivity rate was 92.86% in T1 

group. The conception rate increased inT1 group was 93.39%.  Also 

L-tyrosine treatments affected significantly (P≤0.05) on kindling 

intervals (days) and economic efficiency. The shortest kindling 

interval was in T1 group (41.75 days).T1 group was the best in 

economic efficiency. Also L-tyrosine affected significantly (P≤0.05) on 

average total litter size and their weights at birth and at weaning 

where T1 gave the highest litter size.  

In conclusion, the single dose of L-tyrosine at two months of 

age in NZW rabbits enhanced the receptivity rate, conception rate, 

total litter size and their weights at birth and at weaning. 
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Several studies showed a close correlation between the level of some 

amino acids in the blood and reproductive performance of mammals in 
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various stages of the production cycle in animals (Gabr, 2009).El-Amrawi 

(2008) found that treatment of some amino acids, especially L-tyrosine at a 

specific stage of age led to significant improvement in reproductive and 

productive performance in farm animals. These organic substances are 

believed to have positive effect on animal production and reproductive 

performance through enhancing the release of sex hormones (Gabr, 2009).  

L-tyrosine acid is necessary for the synthesis of catecholamines (adrenaline, 

noradrenaline and dopamine), thyroxin hormone from thyroid gland, in 

addition, to its important role in the citric acid cycle and building of melanin 

(Harper et al., 1980). It has been found that the effect of pituitary 

gonadotropins (FSH & LH) on gonads is more hastened when thyroxin level 

is at the peak (Hall et al., 1992).  L-tyrosine serves as a precursor for the 

synthesis of dopamine, norepinephrine, and epinephrine which are a specific 

brain neurotransmitter implicated in the control of GnRH and LH (Ramirez 

et al., 1984).Abo-Elroos, (1992) reported that L-tyrosine improved the 

reproductive efficiency of the rabbit, through enhancing the release of sex 

hormones.Also L-Tyrosine appeared to increase live body weights, 

conception rate, milk yield, litter size, litter weights and decrease mortality 

rate (Kandil et al., 2001., Omara et al., 2005., Noseir et al., 2007 and Gabr, 

2009). L-Tyrosine supplementation increased the economic efficiency in 

rabbits (Omara et al., 2005) and in ewes (Ibrahim, 2010).   

Therefore, the aim of the present work was to study the effect of L-

tyrosine administration on productive and reproductive performance of the 

female in New Zealand White (NZW) rabbits and growth performance of 

the offspring as well. 

 

MATERIALS AND METHODS 

 

The present study was carried out at a private rabbit farm in 

Husseiniya, Sharkia governorate, Egypt, from January, 2016 to February, 

2017.  Sixty five young NZW does were randomly distributed into five 

equal groups in a completely random design included four intervals doses 

ofL-tyrosine according to the age at administration. The first group was 

served as a control (no treatment), while the second group (T1) was given a 

single dose of L-tyrosine (100 mg/kg BW) at the second month of age, the 

third group (T2) was given two doses at 2 and 4 months of age, the fourth 

group (T3) was given three doses at 2, 4and at  6 months of age and the fifth 

group (T4) was given four doses at 2, 4, 6, and 8 months of age. 
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L-tyrosine (99% purity) was purchased from Alpha Chemika 

Company, Mumbai- India. L-tyrosine powder was dissolved in distilled 

water. A 5 ml syringe was used for application of the oral dose to each 

rabbit in assigned group.  

At the beginning of the experiment, age of animals averaged 2 months 

and their average weight was similar(1544.22±10.78g). Rabbits were 

continuously kept under the same managerial and environmental conditions 

during the whole experimental period. Rabbits were healthy and free of any 

external parasites or skin diseases. All rabbits were individually housed in 

galvanized wired cages, where feed and water were provided ad libitum. 

Rabbits were fed on basal pellet ration contained yellow corn, soybean 

meal, clover hay, minerals and vitamins premix. The chemical composition 

of the commercial pelleted dietwas as the following: crude protein 17.03%, 

ether extract 2.40%,crude fiber 12.65%and digestible energy 2675.00 

Kcal/Kg. 

 Data of the experiments were collected and calculated as follows: 

body weight was determined for each doe at two and at five months of age, 

at every mating and at every parturition up to nine months. Sexual 

receptivity percent was calculated as a percentage of the number of mated 

females from all females provided to mating. The conception rate was 

calculated for each treatment by the following equation: conception rate = 

(number of pregnant does/ number of mated does) X 100. Kindling intervals 

(days) were recorded from two consecutive kindling during the 

experimental period. Number of parities for each doe was recorded from 

number of parties during the experimental period. Daily mortality was 

recorded and mortality rate was calculated for the whole experimental 

period. The economic efficiency (EE) was calculated as follows: net 

revenue = total revenue (price of doe and average litter weight at weaning) - 

total feed costs (including L-tyrosine cost) for doe from May 2016 to 

January 2017. The litter size (total alive / dead) and their weights were 

recorded at different periods (birth and weaning at 30 days of age).Daily 

mortality was recorded and mortality rate was calculated at different periods 

(birth and weaning at 30 days of age) by the following equations: 

          Mortality rate at birth = (Dead kits at birth/ Total litter size at birth) X 100. 

Mortality rate at weaning = [(Total litter size at birth - Alive kits number at 

weaning) / Total litter size at birth] x 100. 

Data were statistically analyzed using analysis of variance procedure 

described by IBM SPSS (2011) and The mathematical model was: 

Yij= µ+ Ai + eij 
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Where Yij = An observation,  µ= The overall mean, Ai = Effect of L-

tyrosine treatments (i = 1 to 5) and eij = Random error. 

Significant differences among treatments were tested by Duncan’s 

Multiple Range Test (Duncan, 1955). 

 

RESULTS AND DISCUSSION 

1. Live body weight (LBW): 

As shown in Table (1) at the start of the experiment, LBW of does at 

two months of age were equal, and no significant differences among the 

weights were found at 5 months of age. Furthermore, no significant 

differences were detected at mating and at every parturition. These results 

were in agreement with Afet (2014) who reported that the supplementation 

of L-tyrosine had no effect on LBW at puberty, service and during 

conception in Friesian heifers. As well as in Ossimi ewes, Ibrahim (2010) 

did not find any significant differences as result of L-Tyrosine treatments in 

LBW at mating, during pregnancy and post every lambing compared to the 

control group. On the other hand, these results are in disagreement with the 

obtained results by Omara et al. (2005); Noseir et al. (2007) and Gabr  

(2009) who reported that addition of L-Tyrosine led to increase in LBW in 

growing NZW rabbits. These differences may be attributed to marked breed 

differences and/or environment and management variation (Afet, 2014). 
 

2. Sexual receptivity rate: 

The effect of L-tyrosine treatments on sexual receptivity was 

significantly (P ≤ 0.05) varied between treated groups and control group 

(Table2). The highest receptivity was 92.86% in T1 group and 65.17, 62.54, 

62.82 and 78.71% in the control, T2, T3 and T4 groups respectively. 

Increasing in receptivity rate was associated with the increase in estradiol 

(E2) hormone level as reported by Caillol et al.,(1983) who found a direct 

relation between plasma E2 mean levels and high or low sexual receptivity 

during the post-partum period. Ubilla and Rebollar (1994) supported this 

result where the reproductive activity was stimulated by estrogen. 
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Table (1). Live body weight of does (g) at different ages and status of does as 

affected by administration of L-Tyrosine during the experimental 

period (Mean ± S.E) 

Treatment 
Two  

months 

Five 

months 

Every 

 mating 

Every 

parturition 

Control (0 dose) 
1553.00  

± 29.87 

3075.77 

 ± 57.14 

3043.01  

± 48.99 

2961.39 

 ± 44.72 

T1(1 dose) 
1544.15 

 ± 30.09 

3078.08 

 ± 90.53 

3123.88 

 ± 70.61 

2986.93 

 ± 82.33 

T2 (2 doses) 
1540.69 

 ± 20.50 

3010.69 

 ± 98.33 

2979.57 

 ± 33.18 

2866.45 

 ± 41.74 

T3 (3 doses) 
1533.77 

 ± 21.29 

3086.15 

 ± 69.78 

3098.07 

 ± 75.57 

3011.11 

 ± 71.97 

T4 (4 doses) 
1549.46 

 ± 20.23 

3111.50 

 ± 67.27 

3137.62 

 ± 57.36 

3024.54 

 ± 68.25 

Significance NS NS NS NS 

NS = Not significant  

Table (2). Effect of L-tyrosine treatments on NZWdoes sexual receptivity 

rate %, conception rate %, kindling interval, number of parities, 

doe mortality rate(Mean ± S.E) 

Treatments Receptivity% 
Conception 

% 

Kindling 

interval 

(days) 

No of 

parities 

Mortality 

(%) 

Control 65.17 ± 9.86
b
 

76.16 ± 

4.90
bc

 

45.04 ± 

1.49
ab

 

5.09  ±  

0.21
ab

 

07.69 ± 

07.69
b
 

T1 92.86 ± 3.72
a
 

93.39 ± 

3.54
a
 

41.75 ± 

1.29
b
 

5.64  ±  

0.15
a
 

07.69 ± 

07.69
b
 

T2 62.54 ± 9.85
b
 

81.91 ± 

4.29
ab

 

45.51 ± 

2.36
ab

 

5.20  ±  

0.20
ab

 

15.39 ± 

10.42
ab

 

T3 62.82 ± 8.44
b
 

69.15 ± 

5.24
bc

 

45.25 ± 

1.67
ab

 

4.90  ±  

0.18
b
 

07.69 ± 

07.69
b
 

T4 78.71 ± 8.09
ab

 
65.49 ± 

7.95
c
 

49.46 ± 

3.59
a
 

5.00  ±  

0.27
b
 

23.08 ± 

12.16
a
 

Significance * ** * * * 
a,b,c 

Means with different superscripts in the same column are significantly different with 

respect to their P-values. 

NS = Not significant,      * Significant at P< 0.05,  ** Significant at P< 0.01. 
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3. Conception rate: 

The effect of L-tyrosine treatments on conception rate %was 

significant (p≤0.01) as shown in Table (2). L-tyrosine treatment increased 

the conception rate in T1 group to be 93.39% compared the other groups T2, 

T3, T4 and control group. In the meantime L-tyrosine treatment decreased 

the conception rate in groups T3 and T4 compared to control group but 

without significant. The present results agreed with Kandil et al. (2001) who 

reported that L-tyrosine administration in rabbits raised pregnancy rate and 

increased litter size.This increment in conception rate was due to L-tyrosine 

treated rabbits of two month age where numerous Graafian follicles with 

thickened zona pellucida were noticed, stroma appeared highly vascular; 

there was a marked increase in the number and size of the interstitial gland 

cells (Abo-Elroos, 1992). 
 

4. Kindling intervals: 

L-tyrosine treatments had a significant effect (P ≤ 0.05) on Kindling 

intervals (days) as shown in Table (2). The shorter kindling interval(41.75 

days) was found in T1 group and the longest one was in T4 group (49.46 

days). However, there were no significant differences among treated group 

T1, T2, T3 and control groups which being 41.75, 45.51, 45.25 and 45.04 

days respectively. These results may bedue to correlation between 

conception rate and the kindling intervals and the effect of L-tyrosine 

treatments on conception rate as shown in Table (2).The least rate was in T4 

whereas the highest was seen in T4. These results were in agreementwith 

(Rettmer et al., 1993) who reported that L-tyrosine treatmentresulted to 

reduce the post-weaning interval to conception in rats and gilts by 

stimulating catecholamine synthesis. 
 

5. Number of parities: 

Number of parities was significantly affected by the L-tyrosine 

treatment of L-tyrosine (P≤0.05) as presented in Table (2). The treated 

groupT1 was the best (5.64) whereas the least was T3 (4.90) then T4 

(5.00).It may be due to the effect of L-tyrosine treatments on conception 

rate, however, the least effect was in T4 where repeated L-tyrosine doses 

decreased the number of parities in T4.  The use of L-tyrosine oral dose 

increases ovulation rate and thus incidence of multiple births. These 

findings may be due to the administration of L-tyrosine prior to 

insemination increased yield of fertilized ova in the doe and initiated a new 

wave of follicular development and improved the number of ovulation 

(Cognie, 1990).  After mating, the results showed a bad effect when we used 
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L-tyrosine. Gabr (2012) showed that L-tyrosine inhibited follicular growth 

in the ovary which led to a decreasing in the average number of estrus cases 

and ovulatory cycles per cow during the ovulatory cycles. Also 

Wetzel(1985), Hammerl (1986) and Munsterer (1987) found low number of 

estrus per cow was associated with the exogenous L-tyrosine treatment. 
 

 6. Does mortality rates: 

L-tyrosine treatments insignificantly increased does mortality rate with 

repeated treatment during experiment period compared to control group. The 

treated group of T4 which was treated four times with L-tyrosine showed the 

highest mortality rate (23.08%) during the whole experimental as shown in 

Table (2). These results are similar with Abu El-Ella et al. (2011) who found 

that mortality rate of L-Tyrosine level (150 mg /kg body weight) was higher 

than that of L-Tyrosine level (100 mg /kg body weight) in goats does. These 

results may be due to decarboxylate L-tyrosine to tyramine, a biogenic amine 

in intestine. The potential microbial synthesis of tyramine in the foregut of the 

ruminants and hindgut of all animals showing a significant microbial load in 

the gastrointestinal tract, and should not be dismissed (European safety food 

authority, 2013). Tyramine may be produced by a variety of Gram-positive 

bacteria, including lactobacilli and enterococci, and by Gram-negative 

bacteria (Nugon-Baudon et al., 1985a, b; Dierick et al., 1986; Shalaby, 1996; 

Marcobal et al., 2012). Inadequate degradation (detoxification) of tyramine 

may cause adverse health effects on individuals (Nugon-Baudon et al., 1985a, 

b; Shalaby, 1996; Pietzak et al., 2002). 

7. Litter size: 

The litter size was recorded at birth as a total number to every doe 

during the whole experimental period. The presented data in Table (3) 

shows that the effect of L-tyrosine treatments on average total litter size at 

birth and at weaning. L-Tyrosine treatments had a significantly (P ≤ 0.05) 

effect on average of total litter size at birth and weaning. The results showed 

that the treated does with L-Tyrosine at two months of age in T1 group gave 

the best litter size and the treated does with four doses of L-Tyrosine at 2, 4, 

6 and at 8 months of age in T4 group gave the least litter size. Meanwhile 

there were no significantly differences among the other groups of T2, T3 

and control groups. 

The obtained results due to single dose of L-Tyrosine at two months 

of age are in agreement with Omara et al. (2005) who reported that L-

Tyrosine administration in NZW rabbits raised pregnancy rate and increased 

litter size.  In this context, Omara et al. (2005) guessed that L-Tyrosine  
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Table (3). Effect of L-Tyrosine treatments on average total litter size and 

total litter weight at birth and weaning(Mean ± S.E) 

Treatments 
Total litter size  Total litter weight 

At birth 
At 

weaning 
At birth At weaning 

Control 
35.00 

 ± 2.39
b
 

29.36 ± 

2.07
b

 

1592.45 ± 

68.27
b
 

14119.00 ± 

633.98
b

 

T1 
39.56  

± 1.85
a
 

33.88 ± 

1.48
a

 

1869.33 ± 

61.11
a
 

16660.33 ± 

371.56
a

 

T2 
34.70 

 ± 1.32
b
 

28.70 ± 

1.51
b

 

1609.70 ± 

69.56
b
 

13872.70 ± 

598.9
b

 

T3 
35.50 

± 2.00
b
 

30.40 ± 

1.50
ab

 

1606.10 ± 

81.84
b
 

14765.40 ± 

636.74
b

 

T4 
29.00  

± 2.51
c
 

24.71 ± 

2.15
c

 

1361.25 ± 

59.86
c

 

13815.25 ± 

865.21
b

 

Significance * * *** * 
a,b,c 

Means with different superscripts in the same column are significantly different with 

respect to their P-values. 

NS = Not significant,      * Significant at P< 0.05,  ** Significant at P< 0.01. 

. 

increased number of mature ovarian fol1icle which reach maturity and 

became ready for ovulation at mating. The use of L-Tyrosine oral dose 

increases ovulation rate and thus incidence of multiple births. It may be due to 

treatments of L-Tyrosine prior to insemination which increased yield of 

fertilized ova in the doe and initiated a new wave of follicular development 

and improved the number of ovulation (Cognie, 1990). 

On the other hand, (Gindele and Koppen, 1989) reported that the litter 

size of sows received L-Tyrosine was similar to that of controls. Also Able 

(1988) reported that no beneficial effect of L-Tyrosine supplementation on 

litter size and did not observe larger litter sizes in treated gilts. 

8. Litter weight: 

Litter weight was recorded at birth and weaning as presented in Table 

(3). Results show significant differences (P ≤ 0.001) among the treated groups 

and control at birth. Treated group of T1 gave the highest weight (1869.33 g) 

compared to all other groups while the treated group of T4 gave the lighter 

weight (1361.25 g) compared to all other groups. Also, there are no 

significant differences among treated groups T2, T3 and control group. In the 
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meantime, there are significant differences (P ≤ 0.05) among the treated 

groups and other studied groups at weaning. Treated groupT1gave the highest 

weight (16,660.33 g) compared to all other groups while the treated does in 

groups T2, T4 gave the lighter weight compared to all other groups. However 

no significant differences among treated groups T2, T3, T4 and control group 

were detected. 

These findings were in agreement with Kandil et al. (2001) who found 

that L-Tyrosine increased litter weights at birth and at weaning in treated 

rabbit does compared to control group.  But this  results  were in  

disagreement with Omara et al. (2005) who revealed that, litter weight at birth 

was not significant different between control and treated does in NZW 

rabbits. Also Ibrahim (2010) and Abu El-Ella et al. (2011) found that the birth 

weights were not significantly different between the control group and treated 

ewes with L-Tyrosine.   

9. Total litter mortality rate: 

Mortality was recorded and total mortality rate was calculated at 

different periods (at birth and weaning at 30 days of age) as shown in Table 

(4). The effect of L-tyrosine treatments on mortality rate at birth and weaning 

was not significant among the treated groups and control group. Although the 

litter size in T1 was more than other groups but the finally mortality rate was 

similar and no significantly differences among all groups. These results are 

similar with Omara et al. (2005) who found an increase in total litter mortality 

in females treated with L-Tyrosine in NZW rabbits. But these findings were 

in disagreement with As well Ibrahim (2010) in sheep and Kandil et al. 

(2001) in NZW who reported that L-Tyrosine administration decreased litter 

mortality rate in treated does compared to control does in NZW rabbits. 

10. Economic efficiency : 
The effect of L-tyrosine treatments on economic efficiency was 

significant (P ≤ 0.05) during experiment period. Group T1 was the highest in 

economic efficiency (39.06%) at the experiment end while there were no 

significant differences between T2, T3, T4 and control groups which 

being27.12, 31.35, 26.82, 29.25 %, respectively as shown in Table (4). The 

previous results agreed with Abu EI-Hamd et al., (2012) who found that the 

L-tyrosine treatment improved the feeding values and economic efficiency of 

calves.Also in sheep, Ibrahim (2010) and Yassin et al. (2011) reported that 

treated ewes with L-Tyrosine treatment was economically better compared to 

the control. 
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Table (4). Effect of L-tyrosine treatments on total mortality rate (at birth 

and at weaning) and economic efficiency(Mean ± S.E) 

Treatments 
Mortality rate 

at birth (%) 

Mortality rate 

at weaning (%) 

Economic efficiency 

(%) 

Control 5.63 ± 2.07 15.94 ± 2.78 29.25 ± 0.03
b
 

T1 6.39 ± 2.26 15.68 ± 2.25 39.06 ± 0.01
a
 

T2 8.83 ± 2.34 15.51 ± 2.50 27.12 ± 0.03
b
 

T3 4.16 ± 1.70 13.83 ± 1.98 31.35 ± 0.03
b
 

T4 5.90 ± 2.66 11.11 ± 3.21 26.82 ± 0.04
b
 

Significance NS NS * 
a,b,c 

Means with different superscripts in the same column are significantly different with 

respect to their P-values. 

NS = Not significant,      * Significant at P< 0.05,  ** Significant at P< 0.01. 

 

CONCLUSION 

The effect of using  a single dose ofL-tyrosine (100 mg/kg BW) at two 

months of age had significant effect and enhanced the receptivity rate, 

conception rate, total litter size andtheir weights at birth and at weaning of 

NZW does. 
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لاناث ارانة النيوزيلندى  ي والتناسليين علي الاداء الانتاجالتيروستأثير

 الاتيط

محمد لطفي احمد
1 

حسن احمد خليل -
2

اتراهيم معوض عساف-
1

-                

مصطفي عثدالستار ايوب
2 

 -يزكش انبحىد انشراعيت –يعهذ بحىد الاَخاج انحيىاًَ  –قسى حغذيت انذواخٍ  -1

 .يصز–انديشة 

 -خايعت قُاة انسىيس -كهيت انشراعت  - قسى الاَخاج انحيىاًَ وانثزوة انسًكيت -2

 .يصز -الاسًاعيهيت

 

يٍ عهً الآداء ييًُ انخيزوسراست حأثيز انحًض الأأخزيج هذة انخدزبت بهذف د

أَثً عًز شهزيٍ  65. حى اسخخذاو ي الابيضوانخُاسهً لاَاد اراَب انُيىسيهُذَخاخً الإ
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 يدًىعت بها كم  يدًىعاث 5عشىائيا فً عذد انحيىاَاث وسعخ حقزيبا انىسٌ يخًاثهت

كاَج انًدًىعت الأونً انكُخزول )بذوٌ يٍ  يسخىياث يٍ انخيزوس 4حشًم أَثً  13

يهدى /  111)يٍ خزعت واحذة يٍ انخيزوس (T1) وأعطيج انًدًىعت انثاَيت يعايهت(

خزعخيٍ  (T2) ىعت انثانثتبيًُا أعطيج انًدً عُذ عًز شهزيٍكدى يٍ وسٌ اندسى( 

ثلاد خزعاث عُذ  (T3) وحى إعطاء انًدًىعت انزابعت شهىر 4 ثى فً 2في عًز 

 4 ، 2( أربع خزعاث عُذ عًز T4أعطيج انًدًىعت انخايست )شهىر. 6 ،2،4عًز 

 انًعايلاث انُخائح انخانيت:أظهزث .و شهىر 8 ، 6 ،

ندُسي بىلاًعذل انقيُ رفعج كميٍ يزوسانخأٌ حأثيز يعايلاث  

ويعذل انحًم ٪ 62.86الاَثً  قبىلكاٌ أعهً يعذل يعذل انحًم. الاَثىههذكزويُ

أثز يقارَت بباقً انًعايلاث.  اعطاء خزعت واحذة فقط عُذ شهزيٍ عُذ 63.36٪

 41.75 كاَج  T1انًدًىعتفي قم أ(فكاَج يىو) انفخزة بيٍ ولادحيٍيُعهً انخيزوس

يٍ فكاٌ اكثز عذد كم اَثً يعُىيا بًسخىياث انخيزوس حأثز عذد انبطىٌ يٍ وكذنك.يىيا

َسبت يقارَت بباقً انًدًىعاث. 5.64 فاعطج T1فً انًدًىعتالإَاثبطىٌ يعطاة يٍ 

% 23.18ووصهج انً   T4ىق بيٍ الايهاث كاَج اعهً يعُىيا فً انًدًىعت انُف

فىق. كذنك ت انُخخلاف يعُىي فً َسبإيقارَت بباقً انًدًىعاث انخً نى يىخذ بيُهًا اي 

 (P ≤ 0.05)يٍ عهً انكفاءة الاقخصاديت عُذ يسخىي يعُىيت  ثزث انًعايهت بانخيزوسأ

 يعُىيا يٍانًعايهت بانخيزوس ثكذنك اثزاعهً كفاءة اقخصاديت.  T1عت فكاَج انًدًى

عهً هً الأ  T1فكاَج انًعايهت انخهفت واوساَها عُذ انىلادة وعُذ انفطاو  عذدعهً 

 اقم انًعايلاث إَخاخا.  T4بيًُا كاَج انًعايهت ً وسَا عهأَخاخا وإ

يهدى/  111يٍ عُذ عًز شهزيٍ بًعذل حىصً انذراست باضافت انخيزوسنذنك  التوصية:

وانكفاءة الاقخصاديت َخاج ًم عهً ححسيٍ يعذلاث انخصىبت والإكدى يٍ وسٌ اندسى نهع

 انُيىسيهُذي الابيض. أراَب َثًلأ

 انُفىق-عذد انخهفت-انخُاسم -انُيىسيهُذي الابيض -اراَب -انخيزوسيٍ: الكلمات الإفتتاحية


