789

Egypt. J. Agric. Res. , 75 (3), 1997.

CERTAIN FACTORS AFFECTING FERTILITY PERCENT IN
SOME LOCAL BREEDS OF CHICKENS

LAILA M.A.G., M.A. ABD-EL-GALIL, T.H. MAHMOUD

Animal Production Research Institute, Agricultural Research Centre, Dokki, -Giza,
Egypt .

(Manuscript received 22 January, 1997)

Abstract
This study was carried out to study some factors affecting egg
fertility in some local breeds of chickens (Gimmizah, Bandara and El-

Salam). Three sex ratios for each breed were used (1 male for 10, 15

and 20 females). Hatches of January and February represented cold sea-

son, and hatches of April and May represented hot season .

Cocks used in this study were examined for semen quality

(motility and live sperrh percentage).

The results obtained were as follows :

1. There was significant effect (P<0.01) of breeds, sex ratio and month
on fertility percent.

2. The highest fertility percentage was recorded for El-Salam breed
(94.22%), followed by Gimmizah (92.12%) and Bandara (91.26%).

3. Sex ratio was found to have a significant effect (P<0.01) on egg fer-
tility, where 1 male for 10 females was the best sex ratio in this
study, followed by 1 male for 15 and 20 females.

4. Significant differences (P<0.01) were found between months, where
fertility percent for hatches of January was the highest (95.17%),
followed by hatches of February, April and May (93.47, 90.95 and
90.22%, respectively).

S. El-Salam cocks were the best in both semen motility and live sperm
percent (6.33 and 92.33%), followed by Gimmizah (5.66 and
91.56%) and Bandara (5.66 and-90.00%). This in term agreed in the
fertility percent obtained for the three breeds in the same order.

6. The interaction between sex ratio and months was significant
(P<0.05), while, it was not significant between either breed by sex
ratio or breed by month.

7. Positive phenotypic correlation was found between motility and live
spermatozoa percentage, and between both of these two characters
and fertility.
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INTRODUCTION

The reproductive efficiency of the fowl is determined by the number of eggs
laid and the percentage of chicks hatched. The problem of obtaining a high percentage
of fertile eggs is of economic importance in poultry production, because incubated
infertile-eggs have a reduced value as food and require additional incubator space
and labour, so, they present a considerable economic loss .

There are many factors influencing fertility involving both male aﬁd female in
domestic fowl. Many investigators recorded breed differences in egg fertility (Balat
1990 and Hassan 1991), sex ratio (Boa-Amponsen 1985) and seasonal effect (Balat
1990, Darwish et a. 1990 and Abd-El-Galil 1993).

On the other hand, semen quality was found to have significant correlation
with fertility percentage (Kamar et al. 1984 and Radwan 1991). Highly significant
correlations were observed between motility and live sperm percentage (Kamar and
Badreldin 1959, and Radwan 1991), and between motility and fertility (Kamar et al.
1984). So, the quality of semen measured as a percentage of live spermatozoa and
motility determines cock’s fertilizing ability to a high extent.

Therefore, this experiment was designed to study the effect of breed, sex ra-
tio, seasonal variations and semen quality as factors affecting percentage in incu-
bated eggs.

MATERIALS AND METHODS

This experiment was carried out in Sids Poultry Research Station, Animal
Production Research Institute, Ministry of Agriculture, during the period from Jan-
uary to May 1995 to study the effect of :

- Breed, through three local breeds of chickens, i.e. Gimmizah, Bandara and El-

Salam.

- Sex ratio, through six ratios used for each breed (one male for 10,15 and 20 fe-
males).

- Environmental temperature, where, birds which produced eggs during April and
May hatches were exposed to higher ambient temperature when compared with
those eggs laid during January and February hatches.
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A total of 135 females and 9 males from each breed at 40 weeks of age was
used. Hens of each breed were divided into 9 groups (three replicates X three sex
ratios). So, the total number of the experimental units was 27 units (3 breeds X 3
sex ratios X three replicates = 27 units).

Hens of each group were housed in pens of 2 X 2 meters, and maintained under
the same nutritional and manageable conditions. All hens were subjected to natural
day light during the experimental period and were fed layer diet having about 16%
protein and M.E. 2754 (Kcal /Kg).

During months of January, February, April and May, eggs from each pen were
collected for one week per month and incubated in a Pettersime incubator. On the
18th day of incubation period, the eggs were candled, and the infertile eggs were
removed. Then, fertility percent was estimated .

At the end of the experiment, males were trained for collection of semen.
Samples of the collected semen were examined to determine sperm motility and live
sperm percentage. Mass motility was scored to scheme of classification described
by Kamar (1960). Viability of spermatozoa and semen quality were evaluated by de-
termining their normal physical characteristics. Immediately lafter collection of se-
men, a freshly ejaculated semen was diluted by sodium citrate extend, stained by
10% eosin and 5% vital, for estimating the percentage of live spermatozoa.

Environmental temperature during the experiment was recorded using maxi-
mum and minimum thermometer, and the average monthly temperature was record-
ed.

Statistical analysis:

Complete Random Design was used in the experiment with the following statis-
tical model (Harvey 1987) :

Yijk1 = U + Bi + Tj + Mk + (BT)ij + (BM) ik + (TM) ik + (TM)jk + Eijk1.
Where :

Yijk1 = observed value of the concerned trait .

U = the overall mean for the concerned trait.

Bi = the effect of the i th breed.
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Tj = the effect of the jth treatment (sex ratio).

Mk = the effect of the Kth month.

(BT)ij = the effect of interaction of ith breed in jth treatment.
(BM)ik = the effect of interaction of ith breed in Kth month.
(TM)jk = the effect of interaction of jth treatment in Kth month.
Eijk1 = a residual element random deviation of the 1 th trait.

Before analysis, data taken as percentage were transformed using arcsine
transformation according to Snedecor and Cochran (1977). After analysis, meas-
ures were re-transformed to the original scale.

RESULTS AND DISCUSSION
Effect of breed :

The mean of fertility percentages for the three studied breeds within each sex
ratio are listed in Table 1.

It could be observed that, El-Salam breed showed a higher fertility percentage
(94.22%) than the other two breeds while, there was no-significant differences be-
tween Gimmizah and Banara breeds, (92.12 and 91.26%, respectiverly). -

The results obtained herein agreed with those reported by Kalita et al.
(1985), Mohapatra et al. (1986) and Balat (1990),where they detected significant
differences between different breeds in fertility percentage.

Gernerally, the fertility percentages recorded in this study were lower than
those recorded by Abd-El-Galil (1993) for Gimmizah and Bandara (92.6 and 92.6%),
while, they were higher than those reported for El-Salam (83.4%) by Balat (1990).

Sex ratio :

As shown in Table 1, there were highly significant differences (P<0.01) be-
tween the three sex ratios used in this study. The highest fertility peréentage
(94.02%) was recorded for the first sex ratio (1 male for 10 females), then, the
fertility percentage decreased by the higher sex ratio used (1 male for 15 or 20 fe-
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males) (91.67 and 91.94%, respectively) .

These results, however, could not held true with birds of small body, where,
Boa-Amponsen (1985) reported that sex ratio had non-significant effect on fertility
percentages, when he used either one male for 6,8,10 or 12 Leghorn females, or
one male for 8, 10, 12 or 15 Dekalb females .

Although the interaction between breed and sex ratio was non-significant,
there was significant interaction (P<0.05) between sex ratio and months. This inter-
action could be explained on light of breed differences in mature body weight for the
three studied breeds (Table 2).

Table 2. Body weight at 12 week old for both males and females studied withing each

breed.

El-Salam Gimmizah Bandara

M F M F M F
X 901.76 730.59 908.82 636.11 1028.57 848.00
+ 327.84 150.31 152.31 105.80 148.99 113.34

Effect of month :

Results obtained in this study showed that, fertility percentages were higher
in hatch of January, then, it decreased gradually in February, April and May
(95.17, 93.47, 90.95 and 90.22%, respectively) (Table 1). Decreased fertility
percentages may be due to the increase of the environmental temperature through
these different months (Table 1).

These results agreed with those reported by Balat (1990) and Darwish et al.
(1990), where they found that the fertility percentages were higher in winter than
in the other seasoné. Saeid and Al-Soudi (1975) detected seasonal differences in se-
men quality, and also, in fertility percentages.

There were non-significant interaction between breed and months, while, the
interaction was significant (P<0.05) between sex ratio and months.

Semen quality characteristics

Table 3 shows the semen quality traits (motility and live sperm percentages)
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for the three studied breeds.

These results showed that, the highest score in semen quality traits was re-
corded for El-Salam males. This could partially explain the results recoded for fer-
tility percentage for the studied breeds. There was positive phenotypic correlation
(r = 0.741) between motility and live spermatozoa, (r = 0.500, 0.902 and 0.896
for El-Salam, Gimmizah and Bandara, respectively).

Table 3. Motility and Live sperms percentage for semen and the correlation (Phi) be-
tween them for the three studied breeds .

Breed Traits
Motility Live Sperms % Phi
X+SD X+S.D.
El-Salam 6.33+0.58 92.33+3.01 0.500
Gimmizah 5.66+0.58 91.56+2.83 0.902
Bandara 5.66+0.58 90.00+2.00 0.866
Total & Aver.  5.89+0.60 91.60+2.75 0.741

Also, a positive phenotypic correlation was found between egg fertility and
semen characteristics (Table 4). The values obtained for the correlation between
fertility and motility were 0.863, 0.896 amd 0.876, and between fertility and live
spermatozoa percentage were 0.869, 0.874 and 0.959 for the three breeds, re-
spectively. So, the cock's fertilizing ability could be determined, to a great extent,
by testing the semen quality for either the motility or live spermatozoa percentage.

These results agreed well with the finding reported by Kamar et al. (1984),
where, they found significant positive correlation between motility and fertility.

Table 4. Correlation (Phi) between egg fertility and certain semen characteristics for
the studied breeds.

Breed El-Salam Gimmizah Bandara
Phi Phi Phi

Semen characteristics :

Motility 0.863 0.896 0.867
Live sperms % 0.869 0.874 0.959
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