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ABSTRACT 

 

Seventy two cockerels of the 24-week-old Gimmizah strain were used to evaluate performance of Gimmizah cockerels fed two 

levels of methionine and lysine and two levels of protein. The work in this study was divided into two experiments. 1st experiment aimed 

to test two levels of methionine at 0.24 and 0.34% with two levels 12 and 13% CP while 2nd experiment was designed to test levels of 

lysine at 0.60 and 0.70% at the same protein levels in factorial design 2×2 in each experiment. Body weight and feed intake were 

recorded while, the change in body weight, daily protein intake and methionine and lysine intake were calculated. Semen characteristics 

and some blood plasma characteristics were determined. The experimental period terminated at 40 weeks of age. The obtained results 

showed that: From results of the first experiment it will be noticed that protein levels had no significant effects on final body weight 

(FBW), BW change, daily feed intake, daily methionine intake, semen characteristics and fertility percentage but increasing protein level 

to 13% CP exhibited significant increase in daily protein intake, globulin and AST in blood plasma. Increasing methionine level from 

0.24% to 0.34% significantly improved FBW, BW change, daily feed intake, daily methionine intake, fertility percentage, globulin, 

glucose and semen quality characteristics except for volume which numerically improved. On the other hand daily protein intake, total 

protein, albumen, AST and ALT in blood plasma were not affected by methionine levels. Interaction effect between protein and 

methionine levels had significant effects. Cockerels fed diet 0.34% methionine with any protein level resulted in significant 

improvements in FBW, BW change, daily feed intake, methionine intake, motility%, live sperm, dead sperm, abnormality, fertility 

percentage and glucose in blood plasma compared with methionine 0.24% level. Interaction between protein and methionine levels was 

not significant on semen volume, total protein, albumin and ALT in blood plasma. In the 2nd experiment results revealed that daily lysine 

intake had insignificant effect on cockerels fed on different protein levels. In contrast cockerels fed diet contains 0.70% lysine displayed 

significant increases in daily lysine intake compared with those fed diet contains 0.60% lysine. Interaction between studied factors had 

insignificant affect FBW, BW change, all semen characteristics, fertility percentage, total protein, albumen and glucose in blood plasma 

but cockerels fed diet contains 0.60% lysine and 13% CP content resulted in significant reduction (P≤0.05) in daily feed intake and 

lysine intake compared with other treatments. On the other hand cockerels fed diet containing 12% CP with any lysine level recorded 

significant decrease in daily protein intake than those fed on 13% CP. While there were no significant variations in daily feed intake, daily 

lysine intake, AST and ALT in response to feeding on diets containing0.70% lysine and 12 or 13% protein levels compared with other 

treatment groups. It can be concluded that the diets containing 13% CP with 0.34% methionine or 0.60% lysine had not adverse effect on 

productive or reproductive performance of Gimmizah cockerels with taking into consideration semen quality and fertility percentage.  
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INTRODUCTION 
 

Amino acid requirements of poultry are affected by 
many factors such as environment, genetic, sex and age 
moreover the diet protein content. Therefore it should be 
determined the amino acid requirements according to these 
factors. So it is now generally accepted that concept of the 
requirement for amino acids is proportionally linked to the 
requirement for the others. 

Some producers feed cockerels the same diet 

throughout the production period, although they differ from 

the hen's nutritional needs. Increasing protein intake will 

increase BW of rooster and that can adverse affect on fertility 

percentage because more energy will be require supporting a 

greater BW and maintaining sperm production and mating 

activity (Romero-Sanchez et al., 2007). The use of specific 

diets during egg production for males has been shown to be 

beneficial in maintaining their physiological status and 

fertility. Many researchers (Harms and Ivey, 1992. and Harms 

and Russell 1995) as well as the NRC 1994 have specified a 

protein level at the requirement for methionine and lysine. 

Recently, low dietary protein with synthetic amino 

acid supplementation is becoming closely related with feed 

formulation to reduce the nitrogen excretion and production 

cost (Chung et al., 1998).There is a little research directed to 

specific requirements for essential amino acids; therefore, a 

minimal amount of crude protein is generally planned to 

provide adequate amounts of essential amino acids whose 

needs are not sufficient known. 
Generally methionine and lysine are considered the 

first and the second limiting amino acids in corn-soybean 
diets for laying hens (Liu et al., 2005). Many reports revealed 
that supplementation of methionine and lysine increased the 

protein efficiency utilization (Schutte et al., 1994; Novak et 
al., 2004) so, in practical terms, it would be worth to know 
what the suitable amount of CP should be in the cockerel's 
diet. If one or more essential amino acids is inadequate, the 
increases of amino acids will be lost as nitrogenous excretion.  

Essential amino acid content, digestibility and 
bioavailability of amino acids in feed ingredients and suitable 
ratio among essential amino acids in low-protein diets may 
have been the reasons for the lowest level performance level 
of cockerels fed a lower protein diet supplemented with 
amino acid. In previous studies, protein, metabolizable 
energy, calcium requirements of Gimmizah males were 
determined. It has been supposed, that the nutritional 
requirements of the cockerels are less exacting than those of 
little research of females about their nutritional requirements 
have been made previously in Egypt. Therefore, the present 
study was conducted to evaluate performance of Gimmizah 
cockerels fed two levels of methionine and lysine and two 
levels of protein.  
  

MATERIALS AND METHODS 
 

The present study was conducted at Gimmizah 
Research Station, Animal Production Research Institute, 
Agriculture. Research. Center, Ministry of Agriculture. The 
purpose of the current trial was to elucidate the relationship 
between the dietary protein level and amino acids and to 
determine at which protein level, methionine and lysine are 
required for Gimmizah cockerels.  
Experimental diets and design 

The study was divided into two experiments. In 
each experiment thirty-six (24-weeks old) of Gimmizah 
cockerels allocated into 2 groups according to protein 
levels 12 and 13% CP with two methionine levels 0.24 and 
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0.34% in 1
st
 experiment and with two lysine levels (0.60 

and 0.70%) in 2
nd

experiment.The cockerels received 
experimental diets in a 2X2 factorial arrangement design 

for each experiment. All experimental diets were 
formulated to be iso-caloric (2700 ME kcal/kg diet) as 
shown Table 1.   

 

Table 1. Composition and calculated analysis of the experimental diets.  

Ingredients 
Experiment 1 Experiment 2 

1 2 3 4 1 2 3 4 
Yellow corn 
Soybean meal (44% CP) 
Wheat bran 
Dicalcium phosphate. 
Limestone 
Metionine 
Lysine 
Vit. & Min. premix* 
Salt 

67.9 
9.10 

18.30 
1.70 
2.30 
0.02 
0.08 
0.30 
0.30 

67.8 
9.20 

18.20 
1.70 
2.30 
0.12 
0.08 
0.30 
0.30 

66.40 
11.90 
17.11 
1.70 
2.20 
0.00 
0.00 
0.30 
0.30 

66.21 
11.80 
17.38 
1.60 
2.31 
0.10 
0.00 
0.30 
0.30 

67.7 
9.10 

18.51 
1.70 
2.30 
0.01 
0.08 
0.30 
0.30 

68.00 
9.50 

17.59 
1.72 
2.38 
0.01 
0.20 
0.30 
0.30 

66.30 
11.80 
17.40 
1.70 
2.20 
0.00 
0.00 
0.30 
0.30 

66.40 
11.93 
17.10 
1.65 
2.20 
0.00 
0.12 
0.30 
0.30 

Total 100 100 100 100 100 100 100 100 
Calculated analysis 
ME 
CP % 
Ca % 
Av. ph % 
Metionine % 
Lysine % 
SAA 

 
2705 
12.03 
1.29 
0.47 
0.24 
0.60 
0.47 

 
2707 
12.10 
1.29 
0.47 
0.34 
0.60 
0.57 

 
2702 
12.95 
1.26 
0.47 
0.24 
0.60 
0.47 

 
2700 
12.99 
1.27 
0.46 
0.34 
0.60 
0.57 

 
2700 
12.04 
1.29 
0.47 
0.24 
0.60 
0.46 

 
2708 
12.10 
1.32 
0.47 
0.24 
0.70 
0.46 

 
2700 
12.94 
1.26 
0.47 
0.24 
0.60 
0.48 

 
2710 
12.96 
1.24 
0.47 
0.24 
0.70 
0.48 

* Each 1 Kg of Vit. and Min. premix contains:  12000 IU Vit. A; 2500 IU vit. D3; 10 mg Vit. E; 3 mg Vit. K3; 1 mg Vit. B1; 4 mg Vit. B2; 0.02 mg 

Vit. B12; 3 mg Vit. B6; 40 mg Niacin; 10 mg Pantothenic acid; 1 mg Folic acid ; 0.05 mg Biotin; 500 mg Choline chloride; 10 mg Cu; 300 mg I; 75 

mg Zn; 50 mg Iron; 60 mg Mn; 0.1 mg Se; 0.01 mg Cobalt. 
 

Birds' management: 
Seventy two of Gimmizah cockerels at 24 weeks of 

old were acclimatized for one week, during which they kept 
in single wire cages. Birds housed in a building with natural 
ventilation under regimen 16 hr light: 8 hr dark cycle 
throughout the experimental period and distributed into 8 
treatments similar in average body weight (9 cockerels per 
treatment). The experimental period continued up to 40 
weeks of age. Feed as mash form and water was offered ad-
libitum during the whole experimental period from 24-40 
weeks of age. Initial body weight was recorded in the 
beginning of each experiment while; final body weight was 
recorded at the end of the experimental period. Body weight 
change was calculated by subtracting initial body weight 
from the final body weight. The average feed consumption of 
each cockerel was recorded weekly to determine protein, 
methionine and lysine intake.  

During the experimental period cockerels were 
trained to produce semen samples using the abdominal 
massage method (Burrows& Quinn, 1937), and these 
samples were used at 30, 34 and 36 weeks for artificial 
insemination and evaluation of semen physical traits. The 
ejaculate volume of semen from each cockerel was measured 
using a collection tube graduated in ml. To evaluate motility, 
a drop of diluted semen was placed on a glass slide and 
covered with a cover slip. While percentages of live, dead 
and abnormal sperms were counted by different staining 
techniques using eosin-nigrosen stain (Kalamah et al., 2002). 
Sperm motility is expressed as the percentage of active sperm 
with moderate to rapid progressive movement.  

The semen produced by each experimental group (9 
cockerels) was pooled and used to inseminated twice a week 
with a fixed volume for a group of 15 Gimmizah laying hens 
fed diet containing 16.5% protein and 2750 ME kcal/kg. 
After insemination with 3 days, three patches of eggs were 
taken at three consecutive weeks. Each of patch contained 60 
eggs were collected valid for hatching for each group with a 
total of 480 eggs and placed in the incubator for 18 days. 
Eggs were candled on the 18

rd
 day of incubation and then 

calculated fertility percentage.  

Physiological parameters 
Blood samples were taken from each experimental 

group at the termination of studied period (5 males per 
treatment) into heparinized tubes. Blood plasma samples 
were centrifuged at 4000 rpm for 10 minutes. Plasma 
concentration of total protein, albumin, glucose and 
transaminase enzyme activities (ALT and AST) were 
determined calorimetrically using commercial kits. The 
globulin values were calculated by subtracting the values of 
plasma albumin from the corresponding values of total 
protein (Coles, 1974).  

Statistical analysis:  
Data were submitted to analysis of variance using the 

statistical software (SPSS 2015) using the GLM (General 
Liner Models) procedure. In the 1

st
 experiment, a 2 x 2 

factorial design was used, considering the crude protein level, 
Methionine level in the 1

st
 experiment Yijk=μ+Ti+Mj+ 

(TM)ij+eijk and the crude protein level and lysine level in the 
2

nd
 experiment Yijk=μ+Ti+Lj+(TL)ij+eijk as the main effects, 

where: Yijk= observed trait; μ=The overall mean; Ti=The 
effect of protein level; i=(1 and 2); Mj=The effect of 
methionine level; j=(1 and 2 ); TMij=Interaction between the 
protein and methionine levels; eijk=Random error; in 1

st
 

experiment while, Lj=The effect of lysine level; j=(1 and 2 ); 
and TLij=Interaction between the protein and lysine level in 
2

nd
 experiment. The differences among experimental groups 

were tested for significant by Duncan’s multiple range test 
(Duncan, 1955).  
  

RESULTS AND DISCUSSION 
 

Experiment 1: 

Body weight and feed intake: 

Effect of dietary protein levels: 
Effect of dietary protein, methionine and their 

interactions on live body weight and daily feed intake, daily 
protein intake, methionine intake and lysine intake of 
Gimmizah cockerels are shown in Table 2, 5. Results 
revealed that there were no significant differences were 
observed on final BW, BW change, daily feed intake 
(g/bird/day), methionine intake when cockerels fed diets 
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different protein content but increasing protein level in the 
diet from 12 to 13% displayed significantly higher values in 
daily protein intake (P≤0.01). These results are accordance 
with those reported by Alderey et al., (2017) who stated that 
the dietary protein levels 12 or 13% Cp had not significant 
effects on FBW, BW change and daily feed intake but 
increasing protein levels from 12 to 13% had a significantly 
increased daily protein intake. Romero-Sanchez et al. (2007) 
who reported that BW of male broiler breeder was not 
significantly affected by feeding on 12 and 17% protein diets 
and added that BW was increased by feeding on 17% CP diet 
during 8 to 32 wk of age, however no significant variations 
were subsequently noticed. In the same trend Wilson et al., 
(1987) observed no significant influence on body weight 
when fed males on protein content of the diets 12, 14, 16 and 
18% during period from 26 weeks until 53 weeks of age. 

Effect of dietary methionine levels: 
Results of dietary methionine levels for cockerels had 

a significant effect whereas increasing dietary methionine 
levels from 0.24 to 0.34% resulted in significant increases in 
FBW, BW change, daily feed intake and methionine intake. 
These results are in agreement with Harms et al. (1998) who 
found that feed intake of the hens increased as methionine 
level increasing in the diet. In the same trend Bunchasak and 
Silapasorn (2005) reported that methionine intake was 
significantly increased in parallel line with the supplemental 
levels increased. Austic (1986) suggested that acute dietary 
methionine shortage reduces the level of methionine in blood, 
which signals the central nervous system to activate the 
mechanisms responsible for feed intake reduction. In contrary 
Zeweil et al. (2011) studied the effect of different protein 

levels (12, 14 and 16 %) and methionine levels (1.673, 2.000, 
2.327 and 2.754% of crude protein) on Baheij strain 
performance and reported that neither different protein nor 
methionine levels significantly influenced body weight (BW) 
and feed intake, it may be due to strain differences. Feed 
intake was increased as a result of feeding on a low protein 
diet, methionine concentration of 7.0 g/kg in the diet 
containing 120 or 130 g CP/kg meet the methionine 
requirements of the cockerels. FBW had not significantly 
affected as a result of feeding on diets contains methionine 
0.30 or 0.40%. However hens fed diet containing 0.30% 
methionine consumed feed more than those fed on 0.40% 
methionine in their diets (Nofal et al., 2018). 

Interactions between studied factors were significant 
in all traits as shown in Table 2. Cockerels fed 12% CP-diet 
and 0.34% methionine gave the highest final BW, daily feed 
intake and methionine intake (2448.08, 123.63 and 0.420 g), 
respectively than other treatment groups while, the lowest 
final body weight, body weight change, daily protein intake 
(2376.25, 252.92, 0.289 g), respectively were obtained for the 
cockerels fed 12% protein diet and 0.24% methionine 
compared with the other treatment groups. 

It is notice worthy that there were no significant 
differences in FBW, BW change of cockerels fed diet 
containing 0.34% methionine with dietary protein levels (12 
or 13%). Also, no significant effects was observed in feed 
intake and daily protein intake between cockerels fed diet 
containing 13% protein with any dietary methionine levels. 
The same trend was observed between birds fed diet 
containing 0.24% methionine with any protein levels. 

                                                                                 

 

Table 2. Effect of dietary protein, methionine levels and their interactions on live body weight and feed intake of 

Gimmizah cockerels. 
Treatments Initial BW (g) Final BW (g) Chang in BW (g) Daily feed intake (g) Daily protein intake (g) Daily M. intake (g) 

Protein levels (P) 
P 1          12% 
P 2          13% 

 
2125.00±6.11 
2116.46±4.08 

 
2412.17±10.81 
2428.13±05.56 

 
287.17±11.98 
311.67±05.18 

 
122.08±0.46 
120.70±0.71 

 
14.70±0.05b 
15.63±0.09a 

 
0.355±0.01 
0.350±0.01 

Sig. NS NS NS NS ** NS 
Methionine levels 
M 1  0.24% 
M 2  0.34% 

 
2120.38±05.32 
2121.08±05.21 

 
2396.33±08.00b 

2443.96±06.32a 

 
275.96±08.72b 

322.88±07.71a 

 
120.35±0.39b 

122.43±0.72a 

 
15.05±0.12 

15.28±0.12 

 
0.289±0.00b 

0.416±0.00a 

Sig. NS ** ** * NS ** 
Interactions 
P1X M 1 
P1X M 2 
P2X M 1 
P2X M 2 

 
2123.33±9.21 
2126.67±8.41 
2117.42±5.66 
2115.50±6.11 

 
2376.25±11.54c 
2448.08±10.02a 
2416.42±07.85b 

2439.83±06.52ab 

 
252.92±13.02b 

321.42±14.73a 
299.00±07.21a 
324.33±5.58a 

 
120.52±0.45b 
123.63±0.49a 

120.17±0.64b 

121.24±1.29b 

 
14.54±0.05c 
14.86±0.06b 

15.57±0.08a 

15.71±0.16a 

 
0.289±0.001c 
0.420±0.001a 

0.288±0.001c 

0.412±0.001b 

Sig. NS ** ** * ** ** 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
 

Semen quality and fertility 

Effect of dietary protein level: 
Data listed in Table (3 and 6). Dietary protein levels 

had no significant effect on all semen traits; volume (mm), 
motility %, live sperm %, dead sperm %, abnormality% and 
fertility%. However, all mentioned traits were increased 
numerically as a result of feeding on diet containing 12% 
protein than those fed 13% protein. The obtained results are 
in agreement with those found by Alderey et al. (2017) who 
stated that cockerels fed  different protein levels 12%, 13% 
or 14% in the diets had no significant effects on semen 
volume (mm), motility, live sperm, dead sperm, abnormality 
and fertility%. The same results were observed by Graaf et 
al. (2018) who fed males on 9.68, 11.7 and 13% CP diets 
and found that the CP levels had no effect on the sperm 
concentrations and sperm motility, which is considered a 

more accurate measure of fertilizing potential of the sperm 
produced during 27-60 weeks of age. Similarly (Wilson et 
al., 1987) who cleared that CP levels (12, 15, and 18%) had 
no significant effects on semen volume. Semen volume and 
sperm number of broiler breeder males were not affected by 
feeding on 5, 7, and 9% CP diets, during 20 to 65 weeks of 
age (Buckner et al., 1986). Hocking and Bernard (1997a) 
indicated that semen quality of broiler breeders was better by 
feeding 12% CP than 16% from 21 to 66 weeks of age and 
further increment had no effect on sperm concentration or 
semen volume. No difference in semen concentration or 
testis weight at 65 weeks of age. (Fontana et al., 1990) 
reported for broiler-breeder males fed either 12% or 14% CP 
to record either 90% or 100% of the recommended body 
weight target, respectively. Revington et al. (1991) reported 
that no variations were observed in semen volume, total 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero-Sanchez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17179433
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sperm yield and sperm concentration, the proportion of 
males producing semen when males fed either 8% or 12% 
CP. The results cleared that no differences in fertility 
between males fed 12% or 16% CP (Hocking &Bernard, 
1997b). In contrast Hocking, 1990, reported that the broiler-
breeder males fed 11% CP diet had higher fertility (hatching 
eggs) than those that fed on 16% CP diets.  

Effect of dietary methionine level: 

High level of methionine significantly improved 

fertility% (P≤0.01) and all studied semen traits; motility, live 

sperm, dead sperm, abnormality as shown in Table, 3. 

Increasing methionine level increase daily methionine intake 

and resulted in significant responses in increasing fertility 

percentage. These results were agreed with Nofal et al. (2018) 

who found that egg fertility percentage and hatchability 

improved as a result of feeding on methionine 0.40% in the 

diet than that fed on 0.30% methionine Contrary Zeweil et al. 

(2011) reported that fertility percentage was insignificantly 

affected in response to feeding on methionine levels (1.673, 

2.000, 2.327 and 2.754% of crude protein) in layer diets. 

The interaction between protein and methionine 

levels had a significant effect on fertility percentage and all 

semen traits; motility, live sperm, dead sperm and 

abnormality%. Cockerels fed diet containing 0.34% 

methionine with any dietary protein levels (12 or 13% CP) 

achieved the highest values for motility, live sperm, fertility% 

and the lowest values of dead sperm and abnormality% 

compared with other treatment groups. From the nutritional 

point of using high level methionine with 12 or 13% CP 

improved motility, live sperm, dead sperm, and abnormality 

and achieved the best in fertility percentage than that of low 

methionine level. There is no doubt that the semen quality of 

the cockerels is affected by many factors, such as nutrition, 

environmental conditions, strain, age and species, the top of 

these factors is the protein content of the diet, especially of 

amino acids. Semen production with normal sperm qualities 

in sufficient sperm concentration, together with the libido and 

mating ability ensure good reproductive performance. 

The present study revealed that methionine plays a 

key role in maintain good sperm motility, high live sperm and 

fertility percentage. Insufficient methionine for Gimmizah 

cockerels produce sperm lack the power and ability to fertile 

an egg.  

Table 3. Effect of dietary protein, methionine levels and their interactions on semen quality and fertility of 

Gimmizah cockerels. 
Treatments Volume Motility % Live sperm % Dead sperm % Abnormality Fertility % of total eggs 
Protein levels (P) 
P 1          12% 
P 2          13% 

 
0.347±0.01 
0.325±0.01 

 
82.33±1.00 
81.69±0.91 

 
83.03±1.05 
82.17±0.98 

 
16.97±1.05 
17.83±0.98 

 
22.31±0.76 
22.44±0.84 

 
89.03±0.16 
88.87±0.24 

Sig. NS NS NS NS NS NS 
Methionine levels 
M 1  0.24% 
M 2  0.34% 

 
0.333±0.01 
0.339±0.01 

 
79.58±0.73b 

84.44±0.98a 

 
80.86±0.83b 

84.33±1.10a 

 
19.14±0.83a 

15.67±1.10b 

 
24.39±0.73a 

20.36±0.73b 

 
88.39±0.18b 

89.52±0.16a 

Sig. NS ** * * ** ** 
Interactions 
P1X M 1 
P1X M 2 
P2X M 1 
P2X M 2 

 
0.350±0.02 
0.344±0.01 
0.317±0.01 
0.333±0.01 

 
79.94±1.00b 

84.72±1.54a 

79.22±1.09b 

84.17±1.24a 

 
81.33±1.28ab 

84.72±1.59a 
80.39±1.07b 
83.94±1.56ab 

 
18.67±1.28ab 

15.28±1.59b 

19.61±1.07a 
16.06±1.56ab 

 
24.33±1.01a 
20.28±0.93b 

24.44±1.07a 

20.44±1.12b 

 
88.69±0.15b 

89.38±0.26a 
88.09±0.31b 

89.65±0.21a 

Sig. NS ** * * ** ** 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
 

There are no available researchers regarding the 
relation between dietary methionine levels and semen quality 
for cockerels. 

Blood constituents 

Effect of dietary protein level: 
Effect of dietary protein, methionine levels and their 

interactions on blood constituents of Gimmizah cockerels are 
listed in Table 4. Results cleared that no significant 

differences in plasma total protein, albumin, glucose and 
ALT when fed cockerels on diets containing 12 or 13%-CP 
diets on the other side globulin and AST were significantly 
increased with increasing protein levels in the diet. In 
agreement with the present study Alderey et al., (2017) 
indicated that cockerels fed 12% or 13% protein level had not 
significant effect on total protein, albumin glucose and ALT. 

Table 4. Effect of dietary protein, methionine levels and their interactions on some blood constituents of Gimmizah 

cockerels. 
Treatments Total protein  g/dl Albumin  g/dl Globulin  g/dl Glucose  mg/dl AST (U/L) ALT (U/L) 
Protein levels (P) 
P 1          12% 
P 2          13% 

 
4.45±0.12 

4.67±0.10 

 
2.25±0.13 
2.20±0.04 

 
2.20±0.07b 

2.47±0.07a 

 
125.75±1.31 
127.75±1.05 

 
25.40±0.44b 

27.34±0.26a 

 
23.22±0.41 
24.61±0.58 

Sig. NS NS * NS ** NS 
Methionine levels 
M 1  0.24% 
M 2  0.34% 

 
4.44±0.12 
4.67±0.11 

 
2.24±0.10 

2.20±0.09 

 
2.21±0.06b 

2.47±0.07a 

 
124.75±1.09b 

128.75±1.05a 

 
26.18±0.41 

26.56±0.41 

 
23.51±0.54 

24.32±0.52 

Sig. NS NS * * NS NS 
Interactions 
P1X M 1 
P1X M 2 
P2X M 1 
P2X M 2 

 
4.32±0.19 

4.58±0.16 

4.57±0.13 

4.77±0.15 

 
2.25±0.21 
2.24±0.17 
2.22±0.04 
2.17±0.07 

 
2.06±0.03b 

2.35±0.12a 
2.35±0.10a 

2.60±0.10a 

 
123.00±1.37b 

128.50±1.65a 

126.50±1.45ab 
129.00±1.46a 

 
25.50±0.60b 

25.30±0.71b 

26.85±0.31ab 

27.83±0.32a 

 
22.62±0.62 
23.82±0.46 

24.40±0.77 

24.83±0.93 

Sig. NS NS ** * ** NS 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
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Effect of dietary methionine level: 
Regarding to methionine levels results appeared that 

there no significant influences in plasma total protein, 
albumin, AST, and ALT. Nevertheless, globulin and glucose 
were significantly increased by feeding on 0.34% 
methionine-diet. 

Interaction between studied factors showed that there 
were significant differences (P≤0.01) among dietary 
treatments in globulin, glucose and AST, while plasma total 
protein, albumin and ALT were not affected. Cockerels fed 
diet containing 13% Cp and 0.34% methionine recorded the 
highest values of plasma total protein, globulin, glucose, AST 
and ALT. In contrary the lowest values of globulin, glucose 
and ALT were obtained from cockerels fed 12%-CP diet and 
0.24% methionine Cockerels fed diet containing 13% CP with 
24% or 34% methionine level did not show any variations in 
total protein, albumin, globulin, glucose, AST and ALT levels 
in blood plasma. Although high protein level (13%) with high 
methionine Level (0.34%) caused to significant increases in 
globulin and glucose levels in blood plasma. 

Experiment 2:  

Body weight and feed intake: 

Effect of dietary lysine level: 
Dietary lysine levels had no significant effect on FBW, 

BW change, daily feed intake and protein intake but daily 

lysine intake was significantly increased with accompanied 
increasing lysine levels in the diet. (0.852 vs 0.726 mg) as 
shown in Table, 5. These results are consistent with those 
obtained by Naga Raja et al. (2017) who showed that body 
weight and feed intake were not influenced either by the 
concentration of lysine level at (0.50, 0.55, 0.60, 0.65, and 0.70) 
or by level of protein at 13.36 and 15.78 % in the diet. 
Similarly Panda et al. (2010) observed no difference in feed 
intake with increasing concentration of digestible lysine (0.60 - 
0.80%) in the diet of WL layers during 28-44 weeks of age. On 
the other side Gunawardana et al. (2008) reported an increase 
in feed intake (109.8-113.4 g/b/d) with increase in digestible 
lysine level (0.680-0.828%) in brown layers during 39-52 
weeks of age. It may attribute to wide range used in the study. 

Statistical analysis cleared that there were no 
significant differences (P≤0.05) among all dietary 
treatments in FBW and BW change due to the interactive 
between the studied factors. However, highest daily feed 
intake was recorded by feeding on low protein and lysine 
level, while cockerels fed on high protein and lysine level 
increased daily feed intake (122.13) reflected on significant 
increase in daily protein and lysine intake (15.83 and 0.855 
g), respectively. However there were no significant 
differences in daily feed intake and lysine intake of 
cockerels fed low CP-diet and 0.60 or 0.70% lysine. 

 

Table 5. Effect of dietary protein, lysine levels and their interactions on live body weight and feed intake of 

Gimmizah cockerels. 
Treatments Initial BW (g) Final BW (g) Chang in BW (g) Daily feed intake (g) Daily protein intake (g) Daily Lys. intake 
Protein levels (P) 
P 1          12% 
P 2          13% 

 
2125.00±6.11 
2116.46±4.08 

 
2412.17±10.81 
2428.13±05.56 

 
287.17±11.98 
311.67±05.18 

 
122.08±0.46 
120.70±0.71 

 
14.70±0.05b 
15.63±0.09a 

 
0.793±0.01 
0.785±0.01 

Sig. NS NS NS NS ** NS 
Lysine levels (Lys) 
Lys 1       0.6% 
Lys 2       0.7% 

 
2121.17±04.69 
2120.29±05.79 

 
2413.63±7.06 

2426.67±9.99 

 
292.46±7.06 

306.38±11.37 

 
121.00±0.65 

121.78±0.58 

 
15.11±0.10 

15.23±0.14 

 
0.726±0.003b 
0.852±0.004a 

Sig. NS NS NS NS NS ** 
Interactions 
P1XLys 1 
P1XLys 2 
P2XLys 1 
P2XLys 2 

 
2127.83±6.69 
2122.17±11.47 
2114.50±5.77 
2118.42±5.44 

 
2399.83±10.58 

2424.50±18.70 

2427.42±7.87 

2428.83±8.19 

 
272.00±10.12 

302.33±21.35 

312.92±5.50 

310.42±9.04 

 
122.73±0.72a 

121.43±0.54ab 

119.28±0.84c 

122.13±1.03a 

 
14.76±0.09c 

14.64±0.06c 

15.45±0.11b 

15.83±0.13a 

 
0.736±0.003b 
0.850±0.006a 

0.716±0.011c 

0.855±0.006a 
Sig. NS NS NS * ** ** 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
  

Semen quality: 

Effect of dietary lysine level: 

Effect of dietary protein, lysine levels and their 

interactions on semen quality and fertility of Gimmizah 

cockerels are presented in Table 6. These results showed that 

all semen traits were not significantly affected by feeding 

cockerels on dietary lysine levels. These results are in line 

with Obi et al. (2012) who reported that semen volume, 

sperm concentration and sperm quality index were similar 

when roosters were fed digestible lysine varying from 1000 

to 550 mg/rooster/day in DDGS based diet. The same trend 

was noticed by Obi et al. (2013) who found that varying 

levels of digestible lysine (1,000-550 mg/rooster/day) in a 

DDGS based diet does not had negative effects on broiler 

breeder male semen quality during pre-peak and peak 

production. 

Interaction between dietary protein and lysine levels 

were not significant whereas neither dietary protein nor 

dietary lysine levels had significant effects on all semen traits. 

Although the best values of motility, live sperm, dead sperm 

and fertility were obtained when cockerels fed diet containing 

12% CP with 0.6% lysine compared with other treatment 

groups. 

Blood parameters 

Effect of dietary lysine level: 

According to the data given in Table 7, the results 

indicated that dietary lysine levels had no significant effect on 

plasma concentration of total protein, albumin, globulin, 

glucose, AST and ALT of Gimmizah cockerels.  
There were significant interactions between lysine 

and protein levels in plasma total protein, globulin, AST and 
ALT (P<0.01), and insignificant interactions in albumin and 
glucose. Cockerels fed diet containing 13%-CP and 0.70% 
lysine level in their diets recorded the highest values of 
plasma total protein, globulin, glucose, AST and ALT 
compared with other treatment groups. In contrast cockerels 
fed diet containing 12%-CP and 0.60% lysine level in their 
diets given the lowest values of plasma total protein, globulin, 
glucose, AST and ALT compared with the other treatment 
groups. On the other hand, the highest values of total protein, 
globulin, AST and ALT (4.74, 2.52, 27.47 and 25.45 mg/dl), 
respectively was recorded for the cockerels fed diet 
containing 13% CP with 0.70% lysine.  
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Table 6. Effect of dietary protein, lysine levels and their interactions on semen quality and fertility % of Gimmizah 

cockerels. 
Treatments Volume Motility % Live sperm % Dead sperm % Abnormality Fertility % of total eggs 
Protein levels (P) 
P 1          12% 
P 2          13% 

 
0.347±0.01 
0.325±0.01 

 
82.33±1.00 
81.69±0.91 

 
83.03±1.05 
82.17±0.98 

 
16.97±1.05 
17.83±0.98 

 
22.31±0.76 
22.44±0.84 

 
89.03±0.16 
88.87±0.24 

Sig. NS NS NS NS NS NS 
Lysine levels (Lys) 
Lys 1       0.6% 
Lys 2       0.7% 

 
0.339±0.01 
0.333±0.01 

 
81.31±0.78 
82.72±1.09 

 
81.97±0.79 
83.22±1.19 

 
18.03±0.79 
16.78±1.19 

 
22.17±0.67 
22.58±0.91 

 
89.03±0.18 
88.89±0.23 

Sig. NS NS NS NS NS NS 
Interactions 
P1XLys 1 
P1XLys 2 
P2XLys 1 
P2XLys 2 

 
0.356±0.02 
0.339±0.01 
0.322±0.01 
0.328±0.01 

 
80.94±1.08 
83.72±1.48 
81.67±1.11 
81.72±1.56 

 
81.94±1.12 
84.11±1.76 
82.00±1.14 
82.33±1.63 

 
18.06±1.12 
15.89±1.76 
18.00±1.14 
17.67±1.63 

 
22.33±0.90 
22.28±1.25 

22.00±1.03 

22.89±1.34 

 
88.94±0.21 
89.14±0.25 

89.12±0.29 

88.63±0.39 
Sig. NS NS NS NS NS NS 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
 

 

 

Table 7. Effect of dietary protein, lysine levels and their interactions on some blood constituents of Gimmizah cockerels. 
Treatments Total protein  g/dl Albumin  g/dl Globulin  g/dl Glucose  mg/dl AST (U/L) ALT (U/L) 
Protein levels (P) 
P 1          12% 
P 2          13% 

 
4.45±0.12 

4.67±0.10 

 
2.25±0.13 
2.20±0.04 

 
2.20±0.07a 

2.47±0.07b 

 
125.75±1.31 
127.75±1.05 

 
25.40±0.44b 

27.34±0.26a 

 
23.22±0.41 
24.61±0.58 

Sig. NS NS * NS ** NS 
Lysine levels (Lys) 
Lys 1       0.6% 
Lys 2       0.7% 

 
4.51±0.11 
4.61±0.13 

 
2.20±0.10 

2.24±0.10 

 
2.31±0.07 

2.37±0.10 

 
126.00±1.22 

127.50±1.19 

 
26.06±0.41 

26.68±0.49 

 
23.26±0.36 

24.57±0.62 

Sig. NS NS NS NS NS NS 
Interactions 
P1XLys 1 
P1XLys 2 
P2XLys 1 
P2XLys 2 

 
4.41±0.18c 

4.48±0.19c 

4.60±0.11b 

4.74±0.11a 

 
2.22±0.19 
2.27±0.19 
2.18±0.06 
2.22±0.06 

 
2.19±0.10b 

2.22±0.11b 
2.43±0.08a 

2.52±0.13a 

 
125.50±1.82 

126.00±2.07 

126.50±1.78 
129.00±1.03 

 
24.90±0.41b 

25.90±0.77ab 

27.22±0.23a 

27.47±0.49a 

 
22.75±0.49b 

23.68±0.64ab 

23.78±0.48ab 

25.45±0.98a 

Sig. ** NS ** NS ** * 
a,b….For each of the main effects, means in the same column bearing different superscripts differ significantly  

NS = not significant *: P< 0.05, **: P< 0.01).  
 

It can be concluded that the diets containing 13% CP 

with 0.34% methionine or 0.60% lysine had no adverse effect 

on productive or reproductive performance of Gimmizah 

cockerels with take consideration semen quality and fertility 

percentage.  

Generally Gimmizah cockerels require approximately 

0.60% lysine or 0.34% methionine with 13% CP. 
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 المثيىنين والليسين البزوتين ومستىيين من كلا من من المغذاه علً علائق تحتىي علً مستىيين ديىك الجميزةأداء 
 و هشام رجب سمك   حمدي عبد العزيز أبىخشبت ، عادل محمد الدسىقً نصز عبد الفتاح عبد الحميد الدرعً ،

 مزكز البحىث الزراعيت – معهد بحىث الإنتاج الحيىانً
 

ىرقييٌ أداء دي٘ك اىجَيضج اىَغزآ عيٚ علائق ذحر٘ٙ عيٚ ٍسر٘ييِ ٍِ اىثشٗذيِ ٍٗسر٘ييِ أسث٘ع ٍِ اىعَش  72ديل ٍِ سلاىح اىجَيضج عْذ  27اسرخذً فٚ ٕزٓ اىذساسح 

% 42,2% ٗ 4272اىَثيّ٘يِ عْذ ٍسر٘ييِ  دساسح اداء اىذي٘ك عْذ اسرخذاًٗقذ قسٌ اىعَو فٚ ٕزٓ اىذساسح اىٚ ذجشتريِ ٗذٖذف اىرجشتح الاٗىٚ اىٚ  ٍِ ملا ٍِ اىَثيّ٘يِ ٗاىييسيِ

% ٍع ّفس ٍسر٘ياخ ٍِ اىثشٗذيِ 4224% ٗ 42,4اىييسيِ عْذ ٍسر٘ييِ دساسح اداء اىذي٘ك عْذ اسرخذاً  % ٍِ اىثشٗذيِ تيَْا ذٖذف اىرجشتح اىثاّيح اىٚ,2% ٗ 27ٍع ٍسر٘ييِ 

ٗاىييسيِ ٗذقذيش ىنو ذجشتح. ٗقذ ذٌ ذسجيو ٗصُ اىجسٌ ٗاىغزاء اىَأم٘ه تيَْا ذٌ حساب اىرغيش فٚ ٗصُ اىجسٌ 2 ٗاىَأم٘ه اىيٍ٘ٚ ٍِ اىثشٗذيِ ٗاىَثيّ٘يِ  7×7فٚ ذصَيٌ عاٍيٚ 

اىرجشتح الاٗىٚ : ٍِ اىَلاحظ أّٔ ىٌ ينِ ىَسر٘ياخ اىثشٗذيِ ذأثيش ٗماّد اىْرائج مالآذٚ: ٍِ اىعَش. أسث٘ع 24اىرجشتح عْذ  صفاخ اىسائو اىَْ٘ٙ ٗتعط صفاخ اىذً ٗقذ اّرٖد

صُ اىجسٌ اىْٖائٚ ٗاىرغيش فٚ ٗصُ اىجسٌ ٗاىَأم٘ه اىيٍ٘ٚ ٍِ اىعييقح ٗاىَثيّ٘يِ ٗصفاخ اىسائو اىَْ٘ٙ ّٗسثح اىخص٘تح ٗى % أدٙ اىٚ صيادج ,2نِ صيادج اىثشٗذيِ ٍعْ٘ٙ عيٚ اى٘

% حسِ ٍعْ٘ياملا ٍِ ٗصُ اىجسٌ ٗاىرغيش فٚ 42,2% اىٚ 4272فٚ تلاصٍا اىذً. مَا أُ صيادج ٍسر٘ٙ اىَثيّ٘يِ ٍِ AST ٍعْ٘يح فٚ اىَأم٘ه اىيٍ٘ٚ ٍِ اىثشٗذيِ ٗاىجي٘تي٘ىيِ ٗ

م٘ص فٚ تلاصٍا اىذً ٗصفاخ اىسائو اىَْ٘ٙ فيَا عذا حجٌ اىسائو اىَْ٘ٙ اىزٙ ذحسِ عذديا.  ٗصُ اىجسٌ ٗاىَأم٘ه اىيٍ٘ٚ ٍِ اىعييقح ٗاىَثيّ٘يِ ّٗسثح اىخص٘تح ٗاىجي٘تي٘ىيِ ٗاىجي٘

ٗماُ اىرذاخو تيِ ٍسر٘ياخ اىثشٗذيِ ٗاىَثيّ٘يِ  تَسر٘ياخ اىَثيّ٘يِ. AST  ٗALTعيٚ اىجاّة الآخش ىٌ يرأثش اىَأم٘ه اىيٍ٘ٚ ٍِ اىثشٗذيِ ٗاىثشٗذيِ اىنيٚ ٗاىجي٘تي٘ىيِ ٗ

% ٍثيّ٘يِ ٍع أٙ ٍسر٘ٙ ٍِ اىثشٗذيِ اىٚ ذحسِ ٍعْ٘ٙ فٚ ٗصُ اىجسٌ اىْٖائٚ ٗاىرغيش فٚ ٗصُ اىجسٌ ٗاىَأم٘ه اىيٍ٘ٚ ٍِ اىعييقح 42,2حيث أدخ ذغزيح اىذي٘ك عيٚ  ٍعْ٘يا

م٘ص فٚ تلاصٍا اىذً % ٍثيّ٘يِ ٗىٌ ينِ 4272َسر٘ٙ ٍقاسّح تاى ٗاىَثيّ٘يِ ٗحشمح اىحي٘اّاخ اىَْ٘يح ّٗسثح اىحي٘اّاخ اىَْ٘يح اىحيح ٗاىَيرح ٗاىشارج ّٗسثح اىخص٘تح ٗمزىل اىجي٘

أظٖشخ اىْرائج أُ اىَأم٘ه اىرجشتح اىثاّيح:  فٚ تلاصٍا اىذً. ALTىيرذاخو تيِ ٍسر٘ياخ اىثشٗذيِ أٗ اىَثيّ٘يِ ذأثيش ٍعْ٘ٙ عيٚ حجٌ اىسائو اىَْ٘ٙ ٗاىثشٗذيِ اىنيٚ ٗالاىثيٍ٘يِ ٗ 

% ادٙ اىٚ صيادج ٍعْ٘يح فٚ اىَأم٘ه اىيٍ٘ٚ ٍِ اىييسيِ ٍقاسّح 4224اىثشٗذيِ اىَخريفحٗأُ ذغزيح اىذي٘ك عيٚ عييقح ىٌ يرأثش ٍعْ٘يا ترغزيح اىذي٘ك عيٚ ٍسر٘ياخ  اىيٍ٘ٚ ٍِ اىييسيِ

خ ٗماُ اىرذاخو تيِ ٍسر٘ياخ اىثشٗذيِ ٗاىييسيِ غيش ٍعْ٘ٙ عيٚ ٗصُ اىجسٌ اىْٖائٚ ٗاىرغيش فٚ ٗصُ اىجسٌ ٗ صفا. % ىيسي42,4ِعيٚ عييقح ذحر٘ٙ عيٚ تريل اىرٚ ذغزخ 

م٘ص فٚ تلاصٍا اىذً ىنِ ذغزيح دي٘ك اىجَيضج عيٚ عييقح ذحر٘ٙ عيٚ  % تشٗذيِ أدٙ اىٚ ّقص ,2% ىيسيِ ٍع ٍسر٘ٛ 42,4اىسائو اىَْ٘ٙ ّٗسثح اىخص٘تح ٗالاىثيٍ٘يِ ٗاىجي٘

عيٚ  ٍحر٘يحىجاّة الآخش سجيد اىذي٘ك اىرٚ ذغزخ عيٚ عييقح ٗاىَأم٘ه اىيٍ٘ٚ ٍِ اىييسيِ ٍقاسّح تاىَعاٍلاخ الأخشٙ. عيٚ ا ( فٚ اىَأم٘ه اىيٍ٘ٚ ٍِ اىعييقحP≤0.05) ٍعْ٘ٙ

ٍع اٙ ٍسر٘ٙ ٍِ % تشٗذيِ ,2ٍحر٘يح عيٚ فٚ اىثشٗذيِ اىيٍ٘ٚ اىَأم٘ه ٍقاسّح ترييل اىرٚ ذغزخ عيٚ عييقح  اىييسيِ اىَخريفح اّخفاض ٍعْ٘ٙ ٍع أٙ ٍِ ٍسر٘ياختشٗذيِ % 27

شٗذيِ ٍقاسّح % ىيسيِ ٍع اٙ ٍسر٘ٙ ٍِ اىث4224عْذ ذغزيح اىذي٘ك عيٚ  AST  ٗALTٍعْ٘يح فٚ اىَأم٘ه اىيٍ٘ٚ ٍِ اىعييقح ٗاىييسيِ ٗ  اخرلافاختيَْا ىٌ ينِ ْٕاك  اىييسيِ.

يش سيثٚ عيٚ الاداء % ىيسيِ ىٌ ينِ ىٖا ذأث42,4% ٍثيّ٘يِ ٗ 42,2% تشٗذيِ ٗ ,2ٗيَنِ أُ ّخيص اىٚ أُ ذغزيح دي٘ك اىجَيضج عيٚ عييقح ذحر٘ٙ عيٚ  تاىَجَ٘عاخ الأخشٙ.

 الاّراجٚ ٗاىرْاسيٚ ٍع الاخز فٚ الاعرثاس ّسثح اىخص٘تح ٗج٘دج اىسائو اىَْ٘ٙ.


