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Comparison of Semen Quality in Indigenous and Ross Broiler Breeder Roosters
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Abstract: The aim of this study, was to evaluate the effect of rooster strain (Indigenous and Ross-308 broiler
breeder roosters) on semen quality. Total of 90 semen samples were collected from 15 Ross-308 and 15
Indigenous roosters at 3 days interval. Semen was collected from roosters by abdominal massage. After
dilution, semen samples were examined microscopically for quality parameters (sperm concentration, live-dead
proportion, motility rate and morphological defects of sperm). The concentration of spermatozoa mn Indigenous
and Ross broiler breeder roosters were 3.3+0.38%10° and 6.6=0.533x10° ML ™", respectively (p<0.01). The motility
rate of spermatozoa in ross roosters were 78+1.7% and sigmficantly (p<0.01) differed from those of indigenous
roosters (86.5£0.78%). The viability rate in ross males were 82.25+2.04% and in indigenous roosters were
89.63£1.32% (p<0.01). The percentage of morphological defects in ross and indigenous males were 10.1320.40
and 7.0040.53%, respectively (p<0.01). Total acrosome, head, mid-piece and tail abnormalities in ross roosters
were 12.55+0.33, 25.91+0.13, 20.55+0.07 and 41.04+0.19%, while in Indigenous roosters were 14.31+0.18,
31.440.24, 10.1540.11 and 44.1+0.26%, respectively and the differences were significant (p<<0.01). Tt is concluded
that semen quality could be different between genetically improved (Ross-308 strain) and indigenous roosters.
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INTRODUCTION

For good results m the artificial msemination of
chickens, the quality of semen should be ensured
(Allkkan et al., 2002). The importance of semen evaluation
in poultry breeding for selecting breeding males or for
routinely momnitoring their reproductive performance are
well recognized (Cheng et af, 2002). In artificial
msemination, often the semen of all roosters was mixed
together. Because of this pooling, roosters are often not
evaluated mdividually for reproductive potential at the
time of collection beyond visual assessment of ejaculate
color and volume (Holsberger ef al., 1998). Fertilizing
ability of the semen can be made by motility, live-dead
and morphological evaluations. In addition to hereditary
traits, live-weight and semen collection techmques are
known to affect semen quality. There is a significant
positive correlation between body weight and seminal
volume, pH and abnormal spermatozoa rate, whereas there
15 a negative correlation between body weight and
motility, sperm concentration and viability of sperm in
poultry. The semen collector can affect semen quality by
contamination of semen with feces, urine and blood
(Alkan et al., 2002). Dilution of chicken semen resulted in
a significant decrease in the percentage of dead sperm in
stored semen. Sperm motility from both undiluted and

diluted chicken semen is lowest when stored at 41°C,
which is near the body temperature of the hen. This is in
contrast to semen stored at 25, 15 or 5°C (Dumpala ef af.,
2006). It 18 very mnportant to mform the proportion of
abnormal spermatozoa in a semen sample to determine
fertility (Alkan et al., 2002).

The aim of our study, was to evaluate the effect of
rooster strain (Ross and Indigenous broiler breeder fowls)
on semmen quality parameters.

MATERIALS AND METHODS

The study was carried out, at department of Clinical
Science, Faculty of Veterinary Medicine, University of
Urmia, from 21 November 2007. Fifteen Ross broiler
breeder stram 308 and 15 mndigenous cocks with the same
ages (30 weeks) and nearly the same weight (3.2 kg) were
used at the beginning of this study. The indigenous
roosters were obtained from reproduction and breeding
center of indigenous broiler breeder in Urmia province in
west Azerbaijan of Tran. All roosters were maintained in
enclosed houses and were fed with standard breeder diet
(2700 keal kg™, 13% protein, 1% calcium, 0.45%
phosphorous). All males received 16 h light/day
throughout the experiment. The roosters were trained to
give semen 10 days before the collection began. Semen
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was collected by the abdominal massage method (Lake,
1957). Total of 90 semen samples were collected from
15 Ross and 15 Indigenous roosters at 3 days interval and
the mean of 3 evaluation of semen quality for each rooster
were obtained Volume of semen was measured when
aspirated from the cloacal vent by using insulin syringes,
while their needles were exit. Modified Ringer’s solution
(sodium chloride: 68 g, potassium chloride: 17.33 g,
calcium chloride: 6.42 g, magnesium sulphate: 2.5 g,
sodium bicarbonate: 24.5 g, distilled water: 10,000 mL)
were used as a diluent of semen (Martin, 2004). Glass test
tubes were used for semen collection. After exciting of
roosters with abdominal massage, the male organ became
swell and protrude outwards and downwards and white
semen seen in the central furrow of the organ. The semen
was milked down by firm finger pressure either side of the
vent in to the collecting tube. If the semen, which should
be white, was discolored due to contamination by fecal
material or blood, it was useless and was eliminated. The
glass funnel was used for semen collecton in some
roosters that projected their semen. Tmmediately after
collection, semen was diluted (1: 200) and examined. The
temperature of dilution was about 15°C and this
temperature was kept during the examination. For
evaluation of motility, one drop of the diluted semen
was placed on the shde and covered with glass cover.
The sperm motility was estimated by microscopic
observation (400 x magmfication). Motility was expressed
as the percentage of motile spermatozoa with moderate to
rapid progressive movement. At least 10 microscopic
fields were examined for each sample. Sperm
concentration was calculated with a hemocytometer. A
phase-contrast microscope with immersion was used for
morphological examinations. Sperm morphology was
examined in smears stained with eosin and nigrosin. At
each preparation 300 cells were counted and the
percentage of various defects calculated. The proportions
of live (eosin-impermeable) and dead (eosin-permeable)
spermatozoa in a sample were assessed on the basis of
300 spermatozoa. The morphological defects of acrosome,
head, mid-piece, tail and their proportions were evaluated.

Data were analyzed by using statistical program
(SPSS, version 14). Student’s t-test was carried out to find
the differences in semen quality (concentration, motility,
viability and morphological defects) between Ross an
Indigenous broiler breeder roosters. The results were
given as Mean=SEM.

RESULTS AND DISCUSSION
Comparison of semen quality in indigenous and

Ross-308  broiler breeder roosters are presented in
Table 1 and comparison of total morphological defect
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rates of acrosome, head, mid-piece and tail of spermatozoa
in indigenous and Ross-308 broiler breeder roosters
are presented m Table 2. As shown in Table 1, sperm
concentration and morphological defects in Ross roosters
were significantly higher than those of indigenous, while
motility and viability rates in Indigenous roosters were
significantly higher than those of ross (p<0.01). As shown
in Table 3, the acrosome abnormalities observed in Ross
and Tndigenous semen samples were comma shaped
acrosome, acrosome detachment and acrosome swelling.
The head abnormalities observed m Ross-308 samples
were 90 and 180° bent head and head detachment, while
in indigenous samples were 90 and 180° bent head, head
detachment, knotted head, smaller and larger heads. The
mid-piece abnormalities observed mn Ross -308 samples
were mid-piece knotting and mid-piece detachment and in
indigenous samples were mid-piece swelling, mid-piece
bending and knotting at head-mid piece border. The tail
abnormalities observed in Ross -308 samples were 90 and
180° bent tail, tail knotting and tail detachment, while in

Table 1: Comparison of semen quality in indigenous and ross-308 broiler
breeder roosters

Sperm

concentration Serm Sperm Morphological
Strain (1P ML motility (%0)  viability (%)  defects (%)
Ross 6.6+0.53% T8E1.70% 82.25+2.04%  10.13+0.40%
Indigenous  3.3+0.38 86.5£0.78 89.63+1.32 7.00£0.53

*Significant at p<0.01

Table 2: Cormparison of total morphological defect rates of acrosome, head,
mid-piece and tail of spermatozoa in indigenous and ross-308
broiler breeder roosters

Strain Acrosome (%6)  Head (%) Mid-piece (%) Tail (%)
Ross 12.55+0.33% 25.9140.13%  20.55+0.07%  41.0440.19*
Indigenous  14.31+0.18 31.4+0.24 10.15+0.11 44.140.26

*Significant at p<0.01

Table 3: The morphological defects in acrosme, head, mid-piece and tail of

spermatozoa

Sperm

segment Defects Ross (%) Indigenous (%)

Acrosotne Acrosome swelling 1.64+0.07* 3.32+0.05
Acrosome detachment ~ 3.19+0.06%* 10.22+0.09
Coma shaped 7.72+0.17% 0.78£0.07

Head 90° bent head 21.33+0.12% 20.82+0.10
180°bent head 0.82+0.11% 2.20+0.07
Head detachment 3.74+0.09% 2.80+0.06
Knotted head 0x0%* 2.40+£0.07
Larger head 0% 1.97+0.10
Smaller head 0x0%* 1.12+0.08

Mid-piece Mid-piece bending 19.37+0.07* 5.38+0.06
Mid-piece detachment — 1.18+0.04% L0
Mid-piece swelling O£0* 1.52+0.11
Knotting at head-
mid-piece-border O£0* 3.25+0.04

Tail 90° bent tail 5.9140.22% 7.27£0.05
180° bent tail 19.13+0.14* 21.17+0.20
Tail knotting 8.40+0.09% 11.31+0.08
Tail detachment 7.60+0.13% 3.22+0.03
Curled tail 0 * 1.10+0.06

*Differences in defact between strains are significant at p<0.01
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Fig 1. Some morphological defects of rooster spern, &
Eontted tail at mid-piece-tal border, b Mid-piece
knotting, o 120° bert tsil atmid-piece-tal border,
d: Tail knotting, e 90% bent head £ live and dead
sperms. The red sperm iz died, while whites are
live, & Tal detackment, b 1207 bent tal and &
FPopulation of live sperms

indi genous samples were tall detackwvent, 90 and 1807
bent tal, tail knotting and cuded tail Some of
morphologcal defects are showninFig 1.

The parpose of this siady, was to evaluate the effect
of rooster strain (Indigenous and Ross308 broder
breeder fowlsd) on semen gquality parameters. The mean
concertration of spermatozoa in Ross broiler breeder
roosters was sithilar to resilts of Parker and RMcD ardel
(20067, In another study by MeDandel of al. (2004, the
concertration of spermatczoawas 7.58021=10° ML ™" in
Ross roosters. Gumika and Kapkow gka (2005 reported
that average concentration of spermatozoa in broder
breeder roosters at 29-60 weeks of age, ranged from
4684 . 13%10%5 53451 1 1=10° ML~ Unfortunately, there
were 1o written reports abot sem e analysis of [rardan
indigenous roosters to compare our resdts with them. In
otee stady by Selvan (2007 in Rock fowls, sperm m otility
was TE2E-E531% based on the influence of age and
dietary proteits, caleiam atd vitamin B, MeDardel ef o
(2004 reported that the dead sperm in control group of
Foss rooster samples was EH1T¥ and Neuman of 4.
(2002) also reported 10385 5% dead sperm in cottrol
group of  white  leghorn layer  breeder roosters
Dampala of . (20067 reported 17 541 20% dead sperm in
unidiluted neat sperm of Ross broder breeder roosters.
Selvan (20077 teported that the percent of lwve
spermmatozoa in Rock fowls was 21.71-8T 61% with
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differerd dietary regimen. In this stady, the mean
morphological defects of spermatozos in Ross308 and
Indigenois  broiler breeder rooster samples  were
10134040 and TH153%, respectively. In one study
morphological defect rate inleghorn and I ew Hampshire
roosters wetre 544451 95 and 6 T6H 9 5%, respectively and
abnotim alities in acrosomee, head midpiece and tal region
wete 681, 802, 2698 and 6 01% it leghorn roosters
and 0.37, 498, 149 and 3.17% in New Hampshire
cocles, respectively (Alkan of A, 2002). An abwormal
spermatozoon of Rock roosters in studsy of Selwan (2007
was 3.00-575% dependent on irfluence of age, dietary
protein, vitamineE and cdeium. Alkan ef al (2002
determined 1THI06% morphologea defects in
spermatozoa samples of American Brone male turkeys.
Prostaglanding are present in turkey senind plasma and
spert and cycloxygenase (COX) inhibitors decrease
gperm  tobility (Rennedy of &l 2003). Schilegel ef 4.
(19E17 found that PGFZe has negatively correlation with
hunan spertn thobility. High lewvels of PGF2e were alzo
found to suppress bull sperm motility and indoce
membrane danaze (Fayed, 1906). Prostagianding of the E
series simiulate sperm motility, whereasPOFZa inhibits
motility (Colon ef &l 1986, Gottlieh ef 4, 1985 One
reason for different percentage of sperm motility in Ross
and Indigenous toosters could be difference in the
prostaglandin contents  of  seminal  plasma  and
spermatozoa that needs to further research. Another
teason for difference in sperm motility of Ross and
Indigenous  roosters  could  be  difference in the
propottions of atackidosdc and docosatetrarnoic acids in
the phosphatidylethanolamine fraction of the sperm
phospholipids (Cerolitd ef al, 1977, Darin-Bermett ef o
1974, Kelsoaefal, 1996, Rave and Lake, 1985, Sura ef i,
1998),

CONCLUSION

It iz concluded that sperm concentrations atd
morphological defects  wete significantly higher in
Ross roosters than those of Indigenous males (3<0.010,
while spermn motility and wiability rates were sigrifi cantly
higher in Indgenois roosters than those of Ross males
(pe=0.017.
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