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EFFECT OF VARIOUS CRYOPROTECTANT AGENTS
ON FERTILITY OF COCK SEMEN FREEZING
IN LIQUID NITROGEN

K. H. Hassan
College of Veterinary Medicine
Univ. of Diyala

ABSTRACT

H. J. Al-Daraji
College of Agriculture
Univ. of Baghdad

This study was conducted to determine the effect of various cryogrotectnnt agents on fertility and

hatchability of cock semen pre and post fast freezing in liguid nitrogen (-

96 C) . Semen was collected two

times a week from local Barred cocks. The semen was diluted with Lake diluent , Lake diluent containin
various concentrations of glycerol 2Glg , dimethy! sulfoxide (DMSQO), dimethirl formamide (DMFA) an
u

Ethylene glycol (EG) or in yolk-tris
£

into two parts.

ffer containing fructose g‘rm). The di
ne part used to inseminate the hens immedia
procedure , Diluted preparations were equilibrated for 30 min at 4

pted samples were divided
lé and the second part used in freezing
, transfered to (.25 mt plastic straws

and plunged into tiquid nitrogen and after 24 h., the frozen sam ples were thawed in water bath at 5 C and
the semen transfered to glass tubes.The artificial insemination was done with 0.15 m) dose per hen and
fertility, hatchability and embryonic mortality were determined for 2-8 days after insemination . The

procedure conducted with four replication.

The results indicated that hlgh significant fe

DMFA and fresh semen compared wit

rtility pre freezing were obtained with DMSO, EG,
other treatments.

The fertility obtained with frozen - thawed semen contained DMSO, Gly , EG and DMFA were

9.7, 6.3, 5.8 and 0%, respectively.
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THE EFFECT OF GENETIC SELECTION FOR SOME SEMEN
TRAITS ON HISTOLOGICAL TRAITS OF TESTES IN
LOCAL BARRED COCKS

K. H. Hassan K.A. Al-Soudi H.J. Al-Daraji B.T.O. Al-Tikriti

College of Veterinary . oAb IPA Agricultural
Univ. of Diyala College of Agric. Univ. of Baghdad Research Centre

ABSTRACT

This study aimed to determine the effect of divergent genetic setection for number of spermatozoa
per ejaculate (NSPE) or the percentage of abnormal spermatozoa (AS) in senten on histological traits of
testes in loca! barred cocks at 50 weeks of age.

Five cocks were sacrificed from each genetic proup which represent the first generation after
selection for high (NSPE) in group 1, low (NSPE) in group 2, low (AS) in group 3, high (AS) in group 4
and group 5 represent the control group to determine absolute and relative testes weight , germinal
epithelal cell height, tubufe diameter, lumen dinmeter and volume density and relative weight of tubules
and interstitum components.

The results of this study indicated that there were highly significant reduction in absolute and
relative testes weight, tubule diameter , germinal epithelial cell height in group 4 compared with group 5.

Selection for high (NSPE) caused significant increased in tubule diameter, germinal epithelial cell
height compared with groups 2 and 5, while selection for high (AS) caused significant reduction in volume
density and relative weight of sertoli cells and leydig ceils compared with other groups.
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CORRELATION COEFFICIENTS BETWEEN SEMEN
TRAITS AND HISTOLOGICAL TRAITS OF
TESTES IN BARRED LOCAL COCKS

K. H. Hassan B.T.0. Al-Tikriti H.J. Al-Daraji K.A. Al-Soudi
College of Veterinary IPA Agricultural ; ;
Univ. of Diyala Research Centre College of Agric. Univ. of Baghdad
ABSTRACT

This studt was conducted to determine the correlation coefficients between semen quality traits
and histological traits of testes in barred local cocks at 50 weeks of age. The estimations were done for
semen quality, including mass meotility (M), ejaculate volume (EV), sperm connection (SC), cumber of
spermatozoa (AS), rercentage of dead spermatozoa (DS) and fertilizing capaci& of the semen (F).

owever, the estimations for histological traits of testes were including absolute (TW) and relative testes
wei%ht (f{TW), Ferminal epithelial cell height (GH), tubule diameter (TD), Lumen diameter (LD) and
relative weight of tubules and interstitum component.
The results indicated that a significant positive correlation coefTicients were observed between EV
and each of TW, RTW, TD and while the NSE. showed highly significant positive correlation
coefficients with ’TW, RTW, TD and GH. There were significant positive correlation coefficients between
relative weight of Sertoli cells and each of EV, SC and F.

Significant negative correlation were observed between AS and each of TW, TD and GH.
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EFFECT OF AGE AND SEASON ON SEMINAL PLASMA TRAITS

OF INDIGENOUS COCKS SELECTED ON THE BASIS OF
SPERMATOZOAN CONCENTRATION AND ABNORMALITY

H. J. Al-Daraji K. H. Hassan
Department of Animal Resources College of Veterinary Medicine
College of Agriculture - University of Bajhdad University of Divyala

ABSTRACT

This study was commenced with flock of Barred indigenous roesters which represent the first
generation that selected by divergent selection for 64 roosters on the basis of number of spermatozoa per
ejaculate and percentage of abnormal spermatozoa as follows :

Genetic group 1:First generation which produced from selection for high number of spermatozoa per
ejaculate,

Genetic group 2:First generation which produced frem selection for low nwnber of spermatozoa per
ejaculate.

Genetic group 3:%‘irst generation which produced from selectinn for low percentage of abnormal
spermatozoa .

Genetic group 4:First generation which produced from selection for high percentuge of abnormal
spermatozoz .

Genetic group S:Control group which maintained the mean of foundation stock for the two traits.

This study included two experiments, the first was conducted during summer menths (from 17
through 37 weeks of age) , while the second experiment was conducted during sutumn season {from 40
through 52 weeks of age) to study the cffect of age on seminal plasma traits of indigenous cocks selected on
the basis of spermatozoan concentration and abnormality.

Results of the experiment that conducted during summer season revealed that there were highly
significant increases in seminal plasma glucose, protein and activities of GOT, GPT, LDH, ALP, ACP
enzymes with aging. However, there was relative constant for the means of traits included in this study
through autumn season.

Results indicated that genctic groups I and 3 showed the higher values (P < 0.01) of seminal
plasma ALP and ACP and lower values (P < 0.01) of seminal plasma glucose, protein, GOT, GPT and
LDH during summer and autumn seasons than genetic groups 2 and 4.
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THE EFFECT OF MATING SYSTEMS ON FERTILITY AND
HATCHABILITY OF INDIGENOUS BARRED CHICKENS

K. H. Hassan K. A. Al-Soudi B. T. O. Al-Tikriti

Animal Resources Dept. .
College of Agric., Univ. of Baghdad IPA Agric. Research Center

ABSTRACT :

This study was conducted to determine the effect of mating systems on fertility and hatchability of
fertile eggs in indigenous Barred chickens flock. The mating systems were done by using artificial
insemination between full sibs, half sibs and unrelated individuals .

The results indicated that full sib mating system was caused significant (P < 0.05) reduction in
fertility and hatchability compared with unrelated mating individual system. However, no significant
differences in fertility and hatchability between other mating systems were observed.

The results indicated that avoid full sib mating witl improve fertility and hatchabitity of the flock.
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THE EFFECT OF GENETIC SELECTION FOR SOME SEMEN
TRAITS ON HISTOLOGICAL TRAITS OF TESTES IN
LOCAL BARRED COCKS

K. H. Hassan K.A. Al-Soudi H.J. Al-Daraji B.T.O. Al-Tikriti

College of Veterinary = - IPA Agricultural
Univ. of Diyala College of Agric. Univ. of Baghdad Research Centre

ABSTRACT

This study aimed to determine the effect of divergent genetic selection for number of spermatozosa
per ejaculate (NSPE) or the percentage of abnormal spermatozoa (AS) in semen on histological traits of
testes in local barred cocks at 50 weeks of age.

Five cocks were sacrificed from each genetic group which represent the first generation after
selection for high (NSPE) in group 1, low (NSPE) in group 2, low (AS) in group 3, high (AS) in group 4
and group 5 represent the control group to determine absolute and relative testes weight , germinal
epithelial cell height, tubule diameter, lumen diameter and volume density and relative weight of tubules
and interstitum components.

The results of this study indicated that there were highly significant reduction in absolute and
relative testes weight, tubule diameter , germinal epithelial cell height in group 4 compared with group 5.

Selection for high (NSPE) caused significant increased in tubule diameter, germinal epithelial cell
height compared with groups 2 and 5, while selection for high (AS) caused significant reduction in volume
density and relative weight of sertoli cells and leydig cells compared with other groups.
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CORRELATION COEFFICIENTS BETWEEN SEMEN
TRAITS AND HISTOLOGICAL TRAITS OF
TESTES IN BARRED LOCAL COCKS

K. H. Hassan B.T.O. Al-Tikriti H.J. Al-Daraji K.A. Al-Soudi
College of Veterinary IPA Agricultural . :
Univ. of Diyala Research Centre College of Agric. Univ. of Baghdad
ABSTRACT

. This_studt was conducted to determine the correlation coefficients between semen quality traits
and histological traits of testes in barred local cocks at 50 weeks of age. The estimations were done for
semen quality, including mass motility (M), ejaculate volume (EV), sperm connection (SC), cumber of
spermatozoa (ASi), Fercentage of dead sPermmtozoa (DS) and fertilizing capaclar’ of the semen (F).

owever, the estimations for histological fraits of testes were including absolute (TW) and relative testes
weight (ﬁTW), erminal epithelial cell height (GH), tubule diameter (TD), Lumen diameter (LD) and
relative weight of tubules and interstitum compeonent,

The results indicated that a significant positive correlation coefficients were observed between EV
and _each of TW, RTW, TD and while the NSE showed highly significant positive correlation
coefficients with TW, RTW, TD and GH. There were significant positive correlation coefTicients between
relative weight of Sertoli cells and each of EV, SC and F.

Significant negative correlation were observed between AS and each of TW, TD and GH.
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CORRELATION COEFFICIENTS BETWEEN SEMEN
TRAITS AND HISTOLOGICAL TRAITS OF
TESTES IN BARRED LOCAL COCKS

. ElK. H.fHassan B.T.O. Al-Tikriti H.J. Al-Daraji K.A. Al-Soudi
ollege of Veterinary IPA Agricultural . :

Univ. of Diyala Research Centre College of Agric. Univ. of Baghdad
ABSTRACT

_ This studt was conducted to determing the correlation coefficients between semen quality traits
and histological traits of testes in barred local cocks at 50 weeks of age. The estimations were done for
semen quality, including mass motility (M), ejaculate volume (EV), sperm connection (SC), cumber of
spermatozoa (ASl), Percentage of dead spermatozoa (DS) and fertilizing capacia'/ of the semen (F).

owever, the estimations for histological fraits of testes were including absolute (TW) and relative testes
weight (ﬁTW), erminal epithelial cell height (GH), tubule diameter (TD), Lumen diameter (LD) and
relative weight of tubules and interstitum component.

The results indicated that a significant positive correlation coefficients were observed between EV

and each of TW, RTW, TD and

while the NSE showed high

ly significant positive correlation

coefficients with TW, R‘l‘W, TD and GH. There were significant positive correlation coefficients between

relative weight of Sertoli cells and each of EV, SC and F.

Significant negative correlation were observed between AS and each of TW, TD and GH.
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RESPONSE TO GENETIC SELECTION FOR SOME SEMEN
TRAITS OF LOCAL BARRED COCKS*

K. H. Hassan*
Animal Resources Dept.,

College of Agric. Univ. of Baghdad

ABSTRACT

K.A. Al-Soudi

B.T.O. Al-Tikriti
IPA Agric. Research Center

This study was conducted to determine selection response for number of spermatozoa per
ejiaculate (SPE) and the percentage of abnormal spermatozoa (AS) in the semen of Indigenous Barred

cocks.

The foundation stock consisted of 42 cocks and 153 hens, the cocks evaluated for semen traits
individualy and divergent selection for (SPE) and (AS) was practice , as well as control group which have
the same means of foundation stock for the semen traits , after evaluation of semen traits of the offspring .
The results showed that we can improved (SPE) by phynotypic selection for cocks. . Selection response in
high (SPE) group was 0.53 x 169 sperm and in low (SPE) group was -0.66 x 10? sperm, while the selection
response in high (AS) group was 5.99% and in low (AS) group was -1.86%.
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GENETIC PARAMETERS FOR SEMEN TRAITS
OF BARRED INDIGENOUS COCKS*

K. H. Hassan*
Ammal Resources Dept.,

College of Agric., Univ. of Baghdad

ABSTRACT

This study was conducted to estimate the
cocks, using 60 cocks belonging to 17 sire families.
erms concentration, number of spermatozoa per ejaculate
?,0.57, 0.69 and 0.84 respectively, while the repeatabitity

Heritabilities for ejaculate volumes , s‘;l
?nd Rercentage of abnormal sperms were 0.
or t

K.A. Al-Soudi

ese traits were 0.79, 0.33, 0.09 and 0.62 respectivel

B.T.0O. Al-Tikriti
IPA Agric. Research Center

genetic parameters of semen traits in Barred Indigenous

Negative genetic correlations (P < 0.01) were

found between ejaculate volume and each of mass motifily, percentage of abnormal and dead sperms.
Positive genetic correlations (P < 0.01) were found between mass motility and each of fertility , duration of
fertility and fertility of duration of fertility , Positive environment and phenotypic corretations were found
between percentage of abnormal sperms and embryonic mortality. Furthermore, heritabilities of fertility

and hatchability were 0.12 and 0.21 respectively.

The results showed that semen traifs was
semen traits and fertility was positive which mea

improving infertility.
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STUDY OF THE HISTOLOGICAL TRAITS OF TESTES
DURING DIFFERENT AGES IN LOCAL BARRED ROOSTERS

H.J. Al-Daraji B.T.O. Al-Tikriti K.H. Hassan K.A. Al-Soudi
College of Agriculture IPA Agricultural College of Agriculture
University of Baghdad Research Center University of Baghdad

ABSTRACT

This study was conducted to determine histological characteristics of local Barred roosters during
different periods of ages. A total of 42 roosters were used in this study . Six roosters were sacrificed af
each age of 13, 25, 5% and 60 weeks to determine absolute and relative testis weight, germinal epithelial
cell height , tubule diameter , lumen diameter . volume density and relative weight of tubules components
and volume density and relative weight of interstitum components.

Results of this study revealed that there were gradual increases in absolute and relative testis
weight, tubule diameter, germinal epithelial cell height and volume density and relative weight of
spermatogenic cells, total seminiferous tubule components and total seminiferous tubule / total interstitum
ratio and relative weight of Leydig cells with advancement in ages of roosters. The increase in these
parameters was continuous up to 50 weeks of age followed by reduction in these parameters as indicated
by showing the means of these traits at 60 weeks of age.
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COMPARISON OF THE EFFECT OF VARIOUS
CRYOPROTECTIVE AGENTS ON BIOCHEMICAL TRAITS
OF IRAQI ROOSTERS SEMEN

H. J. Al-Daraji K.H. Hassan F.F. Ibrahim B.A. Al-Timimi
Department of Animal Resources , College AL Center , Minstry of Agriculture
of Agriculture , Abu-Ghraib .
Baghdad - Iraqg .

ABSTRACT

A total of 70 adult (55 weeks old) Iraqi reosters were used in this study . The aim of this study was
to compare seminal plasma glucose , protein , cholesterol, lactate degydrogenase (LDH) . alkaline
phosphatase (ALP) and acid phosphatase (ACP) of semen samples suspended in five cryoprotectants and
frozen in liquid nitrogen at-196 C°. The cryoprotectants used were glycerol (Gly), ethylene glycol (EG),
dimethyl suifoxide (DMSO) , dimethyl formamide {PMFA) and yoik-tris buffer (Tris).

The results of this study revealed that the type of cryoprotectants used in the diluents significantly
(P < 0.01) affected seminal plasma glucose , protein , cholesterol, LDH , ALP and ACP. The biochemical
traits of seminal plasma were best in semen diluted in Gly containing diluent , followed by results of EG
and DMSO containing diluents , whereas the worst biochetnical traits were recorded for semen diluted in
diluents containing DMFA and Tris as cryoprotectants.
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Intreduction In protecling avian spermatozoa againist

Interest in the development of freeze-thaw  damage are not yet well
techniques for the preservation of aviar understood . An economically useful
semen by cryogenic methods has received process must allow recovery of sperm with
considerable attention since Shaffner et al. sufficient fertilization capacity to enable
(42) reported successfully freezing fowl maximum use of any given superior male.
semen. To date , the poultry industry has The aims of this study were to
been unable to take advantage of using compare the values of biochemical traits as
frozen semen because highly fertile tools for assessing the cffects of various
cryvopreserved  poultry semen is  not cryophylactic  agents  such as glycerol
available . Cryopreservation of rooster (Gly),  ethylene  glycol (EG)
sperm has been accomplished but success dimethylsulfoxide (DMSO),
has been highly variable (13 ;20,23 ; 29), dimethylformamide {DMFA) and volk-tris
Much efforts has been made in recent years dijvent  (Tris) on semen quality of Iragi
to preserve avian semen by cryogenic roasters |

methods . However . mechanisms involved
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INFLUENCE OF VARIOUS CRYOPHYLACTiC AGENTS ON
SEMEN QUALITY OF IRAQI ROOSTERS SEMEN

H. J. Al-Daraji K.H. Hassan F F. Ibrahim
Department of Animal Resources,College of Agriculture | A.lL Center, Ministry of
Abu-Ghraib, Baghdad - Iraq. - Agriculture

ABSTRACT o

Semen was collected two times a week fram a flock of Iraqi Barred roosters. Roosters
spermatozoa were diluted in Lake diluent alone ; Lake diluent containing various corcentrations of
glycerol (Gly), dimethy! sulfoxide (DMSO), dimethylformamide (DEFA) and Ethylene glycol (EG) ; or in
yvolk - tris buffer containing fructose (Tris). Diluted prepatations were equilibrated for 30 min at4 C°,
transfered to 0.25 - mil plastic straws and plunged lnto hiquid nitrogen (at-196 C°). The foHwing
parameters were measured before and after freezing : motility , dead spermatozoa, abnormal
spermatozoa , acrosomal abnormalities and the activities of glutamate oxaloacetate transaminase (GOT)
and glutamate pyruvate transaminase (GPT) in seminal plasma.

The results of this study indicated that sémen quality of Iraqi roosters semen was best in semen
cryopreserved in diluent containing Gly, followed by the estimates of diluents containing DPMSO and EG
as cryoprotectants, whereas the worst semen quality was obtained by using the Tris - buffer.
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Introduction

A number of freezing procedures
have been proposed to cryopreserve avian
spermatozoa (43) , although only a few
procedures  yield acceptable levels of
fertility (11 ;39 ; 49). Each procedure has
its own particular variables : diluent ,
freezing conditions , choice of packaging
during freezing and thawing procedures
(22). The vahidated cryoprotective agents
generally used to preserve the viability and
, to some extent , the fertilizing potential of
spermatozoa are  dimethylformamide
(DMFA), dimethyl sulfoxide (DMSQ),
ethylene glycol (EG), and Glycerol (Gly)
(27 ; 4B). Therefore , the objective of this
study was to determine the influence of
different cryophylactlc agents (DMFA,

*Accepted on 10/7/2001 - Received on | ]/3/7001

DMSO , EG , Glyec and yolk-tris buffer
containing  fructose ; Tris) on semen
characteristics of Iragi roosters . However ,
to the authors® knowledge , this is the first
trial that conducted in Iraq to freeze avian
spermatozoa.
Materials and Methods

Semen was collected two timesa
week by the method of Burrows and Quinn
(13) from a flock of Iraqi Barred roosters.
The males were 55 weeks old at the start of
the experiment. A total of 70 cocks were
housed in individual cages under a day
length of 16 hlight: 6 hdark, and fed an
ad [ibitum diet containing 11.3 mega-joules
and 160 g/kg crude protein.
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STUDY OF THE SEMINAL PLASMA TRAITS AND
FERTILIZING ABILITY OF BARRED INDIGENOUS COCKS
SELECTED ON THE BASIS OF SPERMATOZOAN
CONCENTRATION AND ABNORMALITY

H.J. Al-Daraji D.H. Al-Hassani  K.A. Al-Soudi’™ K.H. Hassan  B.T.0O. Al-Tikriti

Department of Anitnal Resources, Callege of Agriculture, Abu-Ghraib, Baghdad. lraq. IPA Agriculural
Research Center

ABSTRACT

An experiment was conducted to determine seminal plasma traits and fertilizing ability of five
selective groups of Barred Indigenous roosters categorized as having high and low sperm number per
ejaculate (Groups | and 2, respectively), low and high percentages of spermatozoan abnormalities (Group
3 and 4, respectively), and average of foundation stock for sperin number per ejacunlate and spermatozoan
abnormality {(Group S ; control),

Results of this study showed that selective groups had a significant (P < 0.01) effect on all seminal
plasma traits evaluated in the current study which included : seminal plasma glucose, protein, alkaline
phosphatase {(ALP) activity , acid phosphatase (ACP} activity , lactic dehydrogenase (LDH) activity .
glutamic oxatoacetic transaminase activity (GOT) ., and pletamic pyruvic transaminase (GPT) activity.
Furthermore, there were no significant differcnces among selection groups in regard to fertility rates.
However , this trait tended to be higher in groups 1, 3 and 5 than other groups . Hatchability rates were
highest in group 3, whercas the lowest value was obtained for group 4.

It was concluded from this study that semen quality traits were more beneficial indicators for the
prediction of fertility than semen quantity.
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EFFECT OF SELECTION FOR PERCENTAGE OF ABNORMAL SPERMATOZOA
AND NUMBER OF SPERVATOZOA ON CERTAIN BLOOD PLASMA
COMPONENTS IN INDIGENOUS BARRED CHICKEN

H. J. Al-Daraji K.H. Hassan K.A. Al-Soudi
Department of Animal Resocurces Department of Animal Resources
College of Agriculture College of Agriculture
University of Baghdad University of Baghdad

. ABSTRACT

This study has been conducted to determine the effect of genetic selection for percentage of abnormal
spermatozoa and number of spermatozoa on some blood plasma components in groups of indigenous chicken
flock. A total of 30 cocks and 35 hens . 50 weeks old from the Indigenous Barred flock were used in this study.
These . birds represented the first generation that selected by divergent selection on the basis of number of
spermatozoa per ejaculate and percentage of abnormal spermatozoa as follows : Genetic group 1 : First
generation which produced from selection for high numbers of spermatozoa per ejaculate , Genetic group 2 :
First generation which produced from selection for low number of spermatozoa per ejaculate , Genetic group 3 :
First generation which produced from selection for low percentage of abnormal spermatozoa , Genetic group 4 :
First generation which produced from selection for high percentage of abnormal spermatozoa , and Genetic
group 5 : Control group which maintained the mean of foundation stock for the two traits . However, blood
plasma components included in this study were plasma glucose , protein, calcium , phosphorus , cholesterol and
GOT , GPT and alkaline phosphatase activities . -

Results revealed that groups of cocks and hens in the offspring of cocks that selected for low number of
spermatozoa per ejaculate (Group 2) and for high percentage of abnormal spermatozoa (Group 4) recorded the
lowest means as regards concentration of all plasma metabolites that included in the present study compared
with other groups. On the other hand , groups of cocks and hens that represent the offspring of cocks that
selected on the basis of high number of spermatozoa per gjaculate (Group 1) and of low percentage of abnormal
spermatozoa (Group 3) recorded the means that similar or near the values of means observed for control group
(the gr«lqup maintained the mean of foundation stock for the two traits) regarding the concentration of all plasma
metabolites
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