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Abstract

This study was performed on three local strains of cocks [Gimmi-
zah (G), Golden Montazah (Z) and Silver Montazah (S)], to investigate
the semen characteristics under seasonal variations.

In G-strain the overall means of the ejaculated volume, sperm
concentration, sperm motility, live sperms, dead and abnormal sperms
were 0.338 ml, 2.083X10° sperm/ml, 82.20%, 85.85%, 7.093% and
7.003% respectively. In Z-strain, the overall means of the previous traits
were 0.256 ml,1.86X10° sperm/ml, 82.04%, 82.52%, 10.73% and
6.76%, respectively, while, in S-strain, the overall means were 0.20°ml,
2.06X10° sperm/ml, 78.47%, 83.45%, 10.16% and 6.22%. For the
overall means of fructose concentration in semen, the G-strain came out-
standingly first at 2.833 mg/100 ml followed by the Z-strain at 2.744
mg/100 ml and finally the S-strain at 2.687 mg/100 ml. In general the
Gimmizah strain was superior for semen characteristics.

With respect to the chemical characteristics of seminal plasma; in
G-strain the overall means of the total protein, albumin, cholesterol, lac-
tic dehydrogenase (LDH), sodium, potassium and chloride concentration
were 1.092 g/100 ml, 0.561g/100 ml, 29.101 mg/100 ml, 387.45 U/
100 ml, 292.61 mg/100 ml, 33.347 mg/100 ml and 242.30 mg/100
ml, respectively. In Z-strain, the overall means of the previous traits were
1.092 g/100 ml, 0.4785 g/100 ml, 29.116 mg/100 ml, 351.75 u/100
ml, 289.11 mg/100 ml, 29.460 mg/100 ml and 243.04 mg/100 ml, re-
spectively, while, in S -strain, the overall means were 1.226 g/100 ml,
0.577 g/100 ml, 27.669 mg/100 ml, 359.57 U/100 ml, 289.11 mg/
100 ml, 31.258 mg/100 ml and 235.37 mg/100 ml, respectively.

Fertility tests were performed during the hatching season from
January to May. It was found that fertility percent age of G-strain was
91.08% followed by Z-strain 89.15% and S-strain 87.16%.

Optimal temperature in relation to fertility percentage was from
February to April (20.7-24.6C°) for G-strain, while, April was best for Z-
and S-strains (24.6C°).
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INTRODUCTION

Fertilization potential of the poultry cocks is dependent upon several semen
characteristics under various factors (Mellor, 2001). Besides, the genetic factors (Saeid
and Al-Soudi, 1975), non-genetic ones are also important such as climatic condition ex-
pressed as months and seasons of the year, frequency of ejaculation (Kalamah et al.,
2000) and nutrition (Hockiag and Bernard, 1997). Climatic conditions were reported to
affect the sperm and seminal plasma characteristics (kundu and Panda, 1991).

The main objective of this study is to investigate the effect of strain and sea-
sonal climatic variations on physical and chemical semen characteristics. In addition, the
fertility of the birds was also studied during the hatching season.

MATERIALS AND METHODS

The study was conducted at the El-Sabheya Poultry Research Station at Alexan-
dria (Latitude 32°N) during the period from December 1998 to November 1999. The
semen donors were Gimmizah (G), Golden Montazah (Z) and Silver Montazah (S) cocks.
Cocks were six months old at the beginning of the experiment. Twenty five males were
used from each strain. The mean weights of cocks for each of the three strains were G
2.47+0.06 Kg, Z 2.37+0.05 Kg and S 2.33+0.08 Kg, respectively.

Cocks were kept, managed and raised individually in wire cages (0.43 m X 0.51
m X 0.52 m) under good ventilation. They were exposed to the natural photoperiod
and artificial light to complete sixteen hours per day during the experimental period.
Feed and water were offered ad libitum. All birds were fed on a basal diet.

The temperature and relative humidity were recorded three times daily as shown
in Table 1. The monthly means of temperature and relative humidity were calculated.

Semen collection

Semen was individually collected at 9.00 am by the abdominal massage tech-
nique once weekly.

Semen characteristics

Ejaculation volume: The ejaculation volume was measured to the nearest 0.1 ml,
using graduated collecting tube.
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Sperm concentration: the total number of sperms/ml of semen was estimated by
using a hemocytometer.

Sperm motility percentage: A small droplet from each tube was placed on a
warm slide, covered with a cover slide and examined for sperm motility microscopically
at 40 X magnification using a stage warmer set at 37°C. Samples were graded by the
scale of 0 to 100.

Live, dead and abnormal sperms percentage: Duplicate smears from each
semen tube were stained by isosine-nigrosine mixture. The stained smears were exam-
ined microscopically at 100 X magnification for counting.

Fructose concentration: Ten separate samples from each strain every month
were collected. Fructose concentration was estimated colorimetrically according to the
method described by Mann, (1948).

Chemical characteristics of seminal plasma

The semen collected from each strain was pooled for each month where three
samples were taken for analysis. The seminal plasma was separated by centrifuging at
3000 rpm for 20 minutes and storing the resultant at -20°C until chemical analysis. To-
tal protein, albumin, cholesterol, lactic dehydrogenase enzyme activity (LDH), sodium,
potassium and chloride where estimated using commercial kits.

Artificial insemination and fertility percentage

Five trails were performed during hatching seasons. One hundred and fifty hens
(50 hens/strain) at 32 weeks of age were inseminated artificially. Eggs of each strain
were collected the day of postinsemination for a week and incubated in forced draft
type incubator to evaluate the fertility percentage.

Statistical analysis of data

The statistical analysis was performed using least squares means system (SAS
version 5, 1985).

Analysis of data for semen volume, sperm concentration, number of sperm per
ejaculate, sperm motility, live, dead and abnormal percentage were carried out as fol-
lows:

Yijk =W+ S+ Seasj + (St'seas);j + Gjjk
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Where: u: is the overall mean,
St: is the effect of strain, i= 1-3
Seas: is the effect of season, j=1-4
(St.Seas);j = is the interaction.
eijk = is the remainder error

The effect of cock age has been annihilated by regressing the obtained results

for all the above characteristics with the age of the cock. This implies that the slope of
the liner equation can be applied to the following equation.
Compensated variable = Original Value + (11-age). Slope Value of these results do not
correlate with the age (nearly zero correlation coefficient). This implies that the effect
of age has been eliminated from the data. Regression was performed on the data in or-
der to fit the data points to a polynomial of high order. A forth order model was chosen
in order to account for most of variations in the data points without hampering the
smoothness of the curve. The model takes the form:

Y= ag+ax+ax2+agx+agx?

RESULTS AND DISCUSSION
Physical semen characteristics

Semen volume: Results of the overall means showed that differences between
strains in semen volume were highly significant (P<0.01). G-strain came outstandingly
the first at 0.338 ml foliowed by Z-strain at 0.256 ml and finally S-strain at 0.209 ml
(Table 2). From the data, it could be easily observed that the volume was slightly in-
creased during spring and summer seasons and decreased during the rest of the year.
It was noticeable that G-strain showed no significant seasonal variations. This is an ad-
vantage since it implies that the amount of semen production for G-strain is considered
to be high throughout all seasons of the year. It is also noticed that when the ambient
temperature increased, with the hot summer weather, semen volume increased be-
cause of the high sexual activity motivated by that higher temperature. Similar results
were found by Saeid and Al-Soudi (1975).
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Sperm concentration: Considering the overall means of the sperm concentrations
for the three strains (Table 2), it was deduced that the G-and S-strains gave
2.083X10% and 2.065X10° sperms/ ml, respectively. There was no significancant dif-
ference between them. On the other hand, Z-strain was significantly the lowest in con-
centration, 1.86X10° sperms/ml (P< 0.01).

Our results agreed with Saeid (1998) who suggested that the decrease in sperm
concentration during the summer months may be due to hot ambient temperature.

Sperm motility : Table 3 shows the overall means of sperm motility for the three
local strains. It can be shown that G-and Z-strains were the best, being 82.2 and
82.04%, respectively. There were no significant difference between them. The S-strain
being 78.47% at a lower significant level.

Motility was normally seen to increase during the moderate weather of spring
and autumn for the three strains. A similar result was reported by Kalamah et al., 2000
who suggested that the decrease of sperm motility in summer months was due to the
high temperature.

Live sperm percentage: Table 3 shows the overall means of live sperm percent-
age. G-strain was the highest being 85.85% followed by S-strain, 83.45% and finally Z-
strain, 82.52%. (P<0.01).

Spring was ideal with the highest significancant level, while, winter and summer
showed lowest significant levels. This proves that the effect of the harsh weather con-
ditions was reflected upon the lower percentage of live sperm. Our results exactly
match with Saeid, (1998), Kalamah et al. (2000} and Kamar and Rizik (1972).

Live sperm and motility percentages, followed the same trend of variation. The
two sets of values showed an increase during the moderate weather (spring and au-
tumn) and a decrease during the hot and cold weathers (summer and winter).

Dead sperm percentage: In Table 3, the overall means showed a highly significant
differences existed between the three strains. It was obvious that G-strain was the
best with the least amount of dead sperms (7.093%), followed by S-strain (10.167%)
and finally Z-strain (10.73%).

For G-strain during spring, the percentage of dead sperm was significantly low as
compared to summer and autumn, but not to winter season. For Z and S-strains the
trend was almost the same with considerable increase during winter and summer (cold
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and hot weathers) compared to spring and autumn (moderate weather). Spring showed
the lowest level for both strains (P< 0.01). Our results could be related to the state-
ment of Eweda (2001), who found that elevated environmental temperature may im-

pair testicular functions.

Abnormal sperm percentage: Considering the overall means of the three strains,
it was shown that the percent of sperm abnormalities in the S-strain and Z-strain were
6.22% and 6.76%, respectively. These two strains had a lower percentage of abnormal
sperm than that of G-strain (7.003%). S-strain had the lowest level of significance

among the others (Table 3).

G-strain in the three seasons (winter, spring and autumn) had significantly the
jowest level compared to summer season, while, for Z-strain spring was the only season
having the lowest significance level over the whole year. For S-strain, winter had the
highest abnormal sperm as compared to spring and autumn (P<0.01).

The amount of abnormalities for the G-strain was higher in number than the oth-
er two strains, but, it was important to notice that this number had to be added to the
amount of dead sperm in order to get the overall amount of detected sperm for each
strain. Similar results were reported by Kamar and Rizik (1972), and Saeid and Al-
Soudi, (1975) who found that large numbers of abnormalities, during summer, were
presumably a reflection of the large number of sperm produced and the high sexual ac-
tivity, which did not allow the spermatids to be retained for sufficient time to mature.

Fructose concentration

Table 4 shows the overall means of fructose concentration of the three strains
of cocks. G-strain had the highest overall mean (2.83 mg/100 ml) followed by Z-strain
(2.74 mg/100 ml) and finally S-strain, being (2.68 mg/100 ml). G-strain came the
best for the fructose concentration, with significant higher level than S-strain.

A peak of fructose concentration exists during spring for the three strains. These
results coincided with these obtained by Kamar and Rizik (1972). They found that se-
men quality was found to be directly related to the levels of seminal fructose.

Seminal plasma characteristics

Total protein and albumin

Comparing the overall means of total protein for the three strains, it could be de-
duced that Z-strain had the lowest mean value over the whole year (1.092 g/100 ml)
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followed by G-strain (1.159 g/100 ml) and finally S-strain (1.226 g/100 ml) (Table 5).
For albumin, the same relation holds for the three strains. This was confirmed by the
lowest significancant level being éssigned to Z-strain as compared to the others for
both characteristic (Table 5).

It is observed that total protein and albumin of seminal plasma during winter and
spring had the lowest significant level (P<0.01). Our results are matched with Kundu
and Panda (1991), who showed that protein level in seminal plasma of White Leghorn
cockerels from April to July, were found to differ significantly among months.

Cholesterol

Itis noticed that no significant differences in level of cholesterol existed between
the overall means of the three strains (Table 5).

It was noticeable that both G and S-strains had the same trend, where winter
was significant lowest for each of the two of them. For Z-strain, the picture was slightly
different since spring was the lowest (P<0.01).

Lactic Dehydrogenase enzyme activity (LDH)

Comparing the three overall means of LDH, the G-strain was outstandingly the
best with 387.45 U/100 ml, followed by S- and Z-strains at 359.57 U/100 mi and
351.75 U/100 ml, respectively. Significant differences existed between them (Table
5).

For G and Z-strains, winter and spring had the highest (P<0.01). In the case of
the S-strain, winter had the highest (P<0.01) being 412.29 U/100 ml. Starting from
summer, the concentration decreased gradually until the end of autumn.

Sodium and potassium

The overall means of the three strains for the sodium were as follows: 309.92
mg/100 ml for Z-strain, followed by G-strain at 292.61 mg/100 ml and finally S-strain
at 289.11 mg/100 ml. Z-strain possesses the highest (P<0.01) than the other two
strains (Table 6). With respect to potassium level, Z-strain was at the lowest concen-
tration (29.46 mg/100 ml), followed by S-strain (31.26 mg/100 ml) and finally G-
strain (33.347 mg/100 ml). G-strain had a higher significant than the other two strains
(P<0.01).
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These results disagree with the results obtained by Cumming and Huston,
(1976), who transferred cocks from a temperature of 19°Cto either 8°C or 30°C for 3
weeks. They found that sodium and potassium concentrations had significantly in-

creased in semen of both groups.
Chloride

Table 6 shows the overall means of chloride concentration, S-strain was the
best, (P<0.05) followed by the G-strain and finally the Z-strain.

For G and S strains, winter was the best (P<0.01). For Z-strain winter and spring
were lower with no significant difference in between.

Fertility percent

From Table 7, it was seen from the overall means values that G-strain came first
at 91.08%, followed by Z-strain at a mean of 89.15%, while, S-strain came last at
87.16%.

April had the peak point of maximum fertility for both Z- and S-strains, while Feb-
ruary and March constitute together a period of high percentage fertility for G-strain.

As a general conclusion, it was seen that G-strain performed most successfully
for most the physical semen characteristics and had the widest temperature range for
optimal performance among the other two strains. The results of tested physical and
chemical parameters showed that the interaction between the three strains and sea-
sons were highly significant (P<0.01) except for sodium and potassium.
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Table 4. Seasonal variation of fructose concentration for the three local chicken strains.

Fructose concentration (mg/100 ml)
Season G Z S Overall mean
Winter 2.814 2.736 2.497 2.682 °
Spring 3.717 3.651 3.490 3.668 2
[Summer 2.651 2.852 2.393 2632 °
Autumn 2.149 1.737 2.368 2.085 ©
Overall mean | 2.833:0.070* | 2.744:0.081"® | 2 687:0.058° | 2.75520.041

a,b,c Means in the same column bearing different letters differ significantly.

AB,C Means in the same row bearin

G - Gimmizah strain.

Z - Golden Montazah strain.

S - Sliver Montazah strain.

g different letters differ significantly.
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Table 7. Monthly variations of fertility percentage for the three

local chicken strains.

Fertility percentage (%)
Wontis G zZ S Overall mean

| (Hatch seasons)

:January 88.00 83.00 83.50 84.83
|February 94.70 95.40 87.90 92.67
IMarch 92.11 92.85 92.40 92.45
April 94.11 96.70 95.00 95.27
May 86.50 77.80 77.00 80.43
Overall mean 91.08 89.15 87.16 89.13

G - Gimmizah strain.
Z - Golden Montazah strain.
S - Sliver Montazah strain.
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