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Abstract: Twenty-seven 24-wk-old Red Jungle Fowl (RJF) males were arranged into 3 groups of nine birds of
equal average BW. They were randomly assigned to 10, 16 and 20% protein diet. The 16% protein diet served
as the control group for maintaining body weight (BW) received breeder-recommended male broiler breeder
ration (standard, or ST; 16% CP, 3000 kcal ME/kg). The group fed at 10% and 20% protein diet were also fed
with 3000 kcal ME/kg, formulated to approximate minimum amino acid requirements for positive nitrogen
balance. All groups received equal quantities of feed. Body weight gain, daily feed intake, semen and fertility
were evaluated for consecutive 17 weeks.  The dietary protein was significantly affected on BW gain. Birds fed
the 10% protein diet had the lowest weight gain percentage; while birds fed 16 and 20% protein became similar
in BW gain percentage within experimental period. Feed intake was unaffected by dietary protein level.
However, 10 and 20% protein diet had adverse effects on semen quality such as semen volume, sperm
concentration, sperm motility, lives spermatozoa percentage and fertilizing capacity as determined by fertile egg
count or Semen Quality Factor (SQF) calculation. The 16% dietary protein is the optimum level for breeder males
to maintain their reproductive performance. 
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INTRODUCTION that turkeys could be maintained as low as 8% protein diet
to support the reproductive performance. However,

The effect of nutrition on reproduction in the male Buckner et al. [5] and Sexton et al. [6] indicated that
chicken is one of the main interests in recent poultry severe protein dietary restriction may reduce the number
breeding especially specific requirement during the of birds producing semen and delayed their sexual
breeder period. Some studies found that sexually matured maturity[7]. Arscott and Parker [8] suggested protein diet
breeder males can cope to the low protein diet for their lower than the 15 % minimum has no adverse effect on
maintenance. Revington, et al. [1] recommended diet male chickens reproductive performance. The purpose of
protein as low as 8% can be offered to caged breeder this experiment was to determine the effect of protein
males without detriment to their reproductive intake on fertility of caged Red Jungle Fowl male. 
performance. However, the BW gain was restricted
compared to those received 12% protein diet. Wilson et MATERIALS AND METHODS 
al. [2] found 12% dietary protein was not harmful to BW
gain, a greater percentage of males produced semen was Twenty-seven Red Jungle Fowl (RJF) cockerels,
determined when birds fed 12 or 14% CP diets than those approximately 24 week-old were caged individually in 27
receiving 16 or 18% CP diets. Wilson et al. [3] also units of raise floor wire cages size 32cm x 34cm x 53cm and
demonstrated protein diet as low as 9% could be provided had  visual  contact with the hens as a sexual trigger
without detriment to the birds’ reproductive function under a photoperiod of 14L: 10D. The cockerels’ average
except the apparent restricted BW gain. Cecil [4] found body weight (BW) was 1520g. They were arranged into 3
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Table 1: Composition of experimental diets
Ingredients and composition (%) 1 2 3
Yellow corn 83 70 67.5
Soybean meal 2 17.5 11.2
Fish meal 2.5 1 9.2
Palm Oil 2.2 2 2.4
Di-calcium phosphate 1.84 1.76 1.72
Limestone 7.2 7.2 7.2
Salt 0.37 0.32 0.28
DL-Methionine 0.055 0.096 0.098
Lysine 0.37 0 0
Min. premix* 0.25 0.25 0.25
Vit. premix 0.25 0.25 0.25
Total 100 100 100
ME, kcal/kg 3000 3000 30001

Protein 10.3 16.3 20.22

*Vit + min premix provides per kg of diet: vit A, 4,000,000 IU; Vit E,
16.7g; Vit D3 500,000 IU; Vit K, 0.67g; Vit B1, 0.67g; Vit B2, 2g; Vit
B6, 0.67g; Vit B12 0.004g; Nicotinic acid 16.7g; Pantothenic acid 6.67g;
Biotin, 0.07g; Folic acid 1.67g; Zn 23.3g; Mn 10g; Fe 25g; Cu 1.67g; I
0.25g; Se 0.033g; Mg 133.4g. 1calculated analyses 2Determined analysis

groups of nine birds and randomly assigned to 10, 16 and
20% protein diet (Table 1). Ration 1 was contained 16%
protein diet served as the control group for maintaining
body weight received breeder-recommended male broiler
breeder ration (standard, or ST; 16% CP, 3000 kcal
ME/kg). Ration 2 was 10% ( low protein, or LP, 3000 kcal
ME/kg) whereas ration 3 was 20% (high protein, or HP,
3000 kcal ME/kg) protein diet formulated to approximate
minimum amino acid requirements for positive nitrogen
balance. All groups received equal quantities of feed and
ad libitum water was provided. Body weight gain and feed
consumption data were obtained at 4 weeks intervals for
consecutive 17 weeks. 

Each cockerel was subjected to abdominal massage
training twice a week for almost 3 week period prior to the
actual data collection so that they will cooperate during
the actual procedure. The abdominal massage technique
was applied as suggested by Burrows and Quinn [9].
Semen was examined in the laboratory immediately after
ejaculated. Semen parameter was recorded such as semen
volume, sperm concentration and live spermatozoa
percentage. These parameters were used to determine
Semen Quality Factor (SQF) as formula SQF can be
calculated by using following equation [10]:

ejaculate semen volume (mL) x
SQF = sperm concentration (x106/mL) x

live and morphologically normal spermatozoa (%)
-----------------------------------------------------------

100%

The collected semen was then diluted with normal
saline 0.9% and intrauterine inseminated in 9 groups of 3

laying hens. Each layer hen received about 0.1 ml of
diluted semen. Only hens that had previously laid an egg
on that day were inseminated. It was to avoid the
existence of hard shell egg in the uterus because
Gracewski and Scott [11] reported on fertility decreased
when the insemination was done in uterus contain hard
shell egg. 

Eggs laid from Day 2 to Day 6 (artificial insemination
= Day 0) were collected every morning and incubated at
37.8 C temperature with 60-70% relative humidity in a
forced-draft automatic incubator (Sportsman GQF1502
Circulated Air Digital Incubator, USA). Fertility ((number
of fertilized eggs/total eggs set) x 100) was assessed by
candling after 7  to 10  post-incubation. Data wasth th

recorded for 10 weeks consecutively. Eggs thought to be
infertile were broken open and examined for embryonic
development under microscope. A total of 1196 eggs were
incubated in this experiment. The semen evaluation and
fertility data were treated statistically. 

RESULTS AND DISCUSSION

A summary of results is shown in Table 2. No
significant differences were observed on BW gain by the
caged RJF cockerels fed the ration containing 16 and 20%
CP. However, caged RJF receiving lower protein diet, 10%
were significantly restricted on BW gain. Feed intake was
not significantly affected by the dietary treatments during
any of the data collection period. The caged RJF were not
consumed more feed even though the protein diet level
was low. 

Caged RJF fed low protein diet significantly produced
a small number of semen volume. However, high protein
diet was not detriment to the semen volume. Dietary
protein was significantly affected the sperm concentration
and live spermatozoa percentage. Either low or high
protein diet, both was adversely affected the sperm
concentration and live spermatozoa percentage. These
findings were not consistent to previous study by
Revington et al. [1]. They found dietary protein of 8 and
12% were not adversely affected the semen volume, sperm
concentration, total sperm yield and proportion of males
producing semen. Examination of the fertility data shown
in Table 2 suggests that the fertility in caged RJF was
significantly affected by protein diet. Caged RJF fed low
protein diet was significantly lowest in term of fertility. It
was also demonstrated that providing high protein diet
may adversely affected the fertility in caged RJF. These
findings are not consistent with those of Arscott and
Parker  [8].  They  found  dietary  protein had no adverse
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Table 2: Influence of protein level of BW gain, feed intake, semen quality and fertility of caged Red Jungle Fowl cockerels
Average data
BW gain Feed intake Fertility Semen volume/male Sperm concentration Live spermatozoa

Treatment (%BW) (g/day/cockerel) ((%) SQF (ml) (x109 sperms/ml) (%)
10% protein 0.68b 129a 9.8c 0.02c 0.25b 3.78c 58.16c
16% protein 0.47a 125a 5.8a 0.86a 0.34a 4.34a 95.55a
20% protein 0.24a 122a 2.8b 0.02b 0.32a 4.22b 85.31b
Values within each column with different superscripts differ significantly (P<0.05) 

effect on fertilizing capacity of semen. SQF calculation 5. Buckner, R., J. Renden and T. Savage, 1986. The
was also indicated the adverse effect of dietary protein on effect of feeding programs on reproductive traits and
fertility as it took semen parameters into consideration. selected blood chemistries of caged broiler breeder

This study demonstrated that caged RJF males fed 10 males. Poultry science, 65: 85-91.
and 20% dietary protein during breeder period were 6. Sexton, K., J. Renden, D. Marple and R. Kemppainen,
adversely affected on semen quality and fertility. BW gain 1989. Effects of ad libitum and restricted feeding on
was restricted in caged RJF fed 10% dietary protein. semen quantity and quality, body composition and
Examination of the calculated amino acid content of the blood chemistry of caged broiler breeder males.
diets used in relation to the male’s amino acid Poultry science, 68: 569-576.
maintenance requirements may be useful to confirm this 7. Sklyarov, I.Y.  and Y.M. Sklyarova, 2013.
observation in future. Development of Small Forms of Entrepreneurship and
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