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Cryopreservation in liquid nitrogen (where the temperature is(−196 C◦) is a technique that makes long-term storage of 
spermatozoa possible. This is of high practical importance for breeding programs in domestic animals, and the technique 
is also used to maintain the genetic diversity and establishment of gene-banks the freezability of spermatozoa ranges 
according to individual, and to the conditions of semen collection, its age and season when the semen collection is carried 
out in the same bull. Therefore, the objectives of the present study were to determine the associations between freezability 
of semen and  testis dimensions were it is very important to improve Artificial insemination in Iraq whether through (BBSE) 
or limitation the ages , months, seasons,  or testis dimensions, which produce the good freezability of semen. This study was 
carried out at artificial insemination center- Iraq on (14) Holstein bulls born in Iraq .Bulls were classified into three groups 
according to their age, semen collection by artificial vagina during 12 months (four season), in addition to testis dimensions 
were calculated for all bulls and during this year, in each collection individual motility evaluated before and after freezing 
in liquid nitrogen 48 hr . Results shows that individual motility of spermatozoa before and after freezing for all bulls to a 
greater extent  differences from month , season to another, and from age to another and correlation between freezability 
of semen with age and testicular dimensions such as testis dimensions and scrotal circumference, it means that freezability 
of semen is  poor except during hot months or season ,and extremely good in others, also results study revealed that  
freezability positively correlation with  age and testicular dimensions. 

Veterinary Science

Introduction
Protocols for BBSE developed by the Artificial insemination 
center in Iraq are widely used for routine evaluation of breed-
ing bulls .In these protocols, physical soundness, the integrity 
of the reproductive tract, and semen evaluation are assessed 
and the bull classified as a satisfactory, questionable, or unsat-
isfactory potential breeder. Among the traits assessed during a 
breeding soundness evaluation, scrotal circumference (SC) and 
semen quality endpoints (such as motility and morphology) are 
highly correlated with fertility (Arteaga, 2001).The prevalence 
and importance of factors affecting semen quality and breed-
ing soundness (Barth, and Waldner ,2002), there is a paucity of 
information regarding the association of breed, age, and scro-
tal circumference on the prevalence of sperm defects in beef 
bulls(Parkinson,2004). Selection of sires should be based on re-
sults of a Breeding Soundness Evaluation (BSE), the capacity for 
mount, testicular development and semen quality, with special 
attention on the abnormal spermiogram associated to sexual 
immaturity, should be included. Testicular development of bulls, 
during the post-weaning period, is associated to the age and 
breed of the animals, environmental conditions, and nutritional 
regime. A positive correlation between testicular development 
and semen quality has been documented through numerous 
studies (Bailey et al 1996, and Coe 1999). In another hand suc-
cessful outcome of AI in cattle depends on a number of factors 
including improvement semen quality and freezability of bull 
semen in resultant improving AI (Haugana et al., 2005),in ad-
dition to cryopreservation in liquid nitrogen (where the temper-
ature is −196 ◦C) is a technique that makes long-term storage 
of spermatozoa possible. This is of high practical importance 

for breeding programs in domestic animals, and the technique 
is also used to maintain the genetic diversity and establishment 
of gene-banks (Jalme et al., 2003, and Shivaji et al., 2003) , 
the freezability of spermatozoa ranges according to individual, 
and in the same bull it ranges according to the conditions of 
semen collection, its age and season when the semen collec-
tion is carried out (Yamashita, 2004).Therefore, the objectives of 
the present study were to determine the associations between 
freezability of semen with age and testis dimensions were very 
important to improve Artificial insemination in Iraq wheth-
er through (BBSE) or limitation the ages , months, seasons, or 
testis dimensions, were which produce the good freezability of 
semen.

Materials& Methods
Experimental Bulls: This study was carried out at artificial in-
semination center of Abou-Ghareeb western of Baghdad, on 
(14) Holstein bulls born in Iraq. All bulls were kept under iden-
tical conditions of management, feeding and watering through-
out the study period which lasts from December 2014 until No-
vember 2015 .Bulls were classified into three groups according to 
their age 7 (14-16 months), 3 (19-21 months) and 4(23 months). 
Semen collected from all bulls by using the artificial vagina meth-
od, once a week during 12 months was classification in four 
seasons (autumn, spring, summer and winter). Immediately af-
ter collection, every ejaculation was examined according to the 
routine procedures performed in Artificial insemination center in 
Iraq implicate evaluation volume of ejaculate, mass and individual 
motility of sperms. Ejaculates were individual motility of sperma-
tozoa equal or more than 50 % diluted in Tris–egg yolk (TEY) ex-
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tender , the all diluters semen were transferred from water bath 
(37Cº) into the cold cabinet, and in a controlled manner, allow 
to reach the stabilize degree 5C° in about 1-1.5 hour, the diluted 
semen is held at this temperature (5 C°) for 4 hours equilibra-
tion time, which calculated when the degree of water in the bea-
ker reached 5˚C and during this time package dilution semen in 
straws (0.25 ml) and evaluated individual motility before freezing 
and after storage 48hr in liquid nitrogen( thawing straws in wa-
ter bath 37Cº for 30 sec ).

Testes dimensions and scrotal circumference measure-
ments 
Bulls were restrained in a squeeze chute and the scrotal con-
tent was held in the ventral scrotum from the cranial side of 
the scrotum .Testis dimensions(length of right and left testis) 
and scrotal circumference was measured in centimeters using 
measuring tape (Lane Manufacturing Co., Denver, CO, USA) 
as described by (Foote, 1969). 

Statistical Analysis
The Statistical Analysis System- SAS (2012) was used to effect 
of different factors in study parameters. (Duncan, 1955) mul-
tiple range tests were used to significant compare between 
means in this study. Estimate of correlation coefficients be-
tween some parameters study

Results & Discussion
Results in tables (1, 2) shows that individual motility of sper-
matozoa after freezing for all bulls to a greater extent dif-
ferences from month, season to another (Fig 1,2). Many au-

thors found that some semen characteristics affected with 
this monthly variation, and some had none, also there are 
no successive modern studies in this aspect, since these an-
ciently years have an effect on the reproductive efficiency of 
bulls (AL- Badry 1998; and Violeta, et al., 2010). In addition 
to study have approached that there are a significant differ-
ences in the traits for months to other, this is may be referred 
to the changes in the external environmental factors such as 
photoperiod that changes according months (Noakes et al., 
2001, Andraba et al., 2002 , 17-Chacon and Rodriguez –Mar-
tinez, 2002), but another studies have not observed any ef-
fect of month on the semen characteristics of bulls (Jainudeen 
and Hafez, 2000,and Eric et al., 2010) this is my attribute to 
the difference in breeds and environmental condition of two 
country. Resent study revealed that months(June, July and 
August) summer season which were affected negatively on 
freezability of semen ,this is may be attribute to height tem-
perature of this month’s more than another’s, (Bearden et 
al., 2004), and since with years progress it should be makes 
an environmental changes whether in temperature aspect 
or humidity or photoperiod all of these has role in effecting 
the reproductive performance of the animals in general and 
AI in specific (Noakes et al., 2001;and Carlsen et al., 2003), 
the hot weather with a high humidity during summer makes 
the activity of the thyroid and the metabolism low resulting 
in the reduction of testosterone secretion, which lowers the 
sexual desire and causes the reduction of the fertility(Shioya, 
2004,and Corcuera et al., 2002)who reported higher variation 
and lower semen quality in hot months than in the other sea-
sons. 

Table (1) Effect of month in individual motility after freezing in Holstein bulls born in Iraq. (Mean ± SE)

Dec. Jan. Feb. March April May June July August September October November

55.07
±
0.91 b

56.07
±
0.88 b

54.73
±
1.02 b

59.64
±
0.83 a

58.32
±
0.49 a

59.69
±
0.75 a

44.05
±
0.96 c

43.66
±
0.85 c

42.94
±
0.63 
 c

55.09
±
0.72 
 b

57.77
±
1.06 
b

55.08
±
0.80
b

Different small letters significant at (p<0.05). Dec=December, Jan= January, Feb=February.

Table( 2) Effect of season in individual motility after freezing in Holstein bulls born in Iraq. (Mean ± SE).

Winter Spring Summer Autumn

56.95 ± 0.56 b 59.22 ± 0.41 a 44.55 ± 0.49 c 54.64 ± 0.53 b

Different small letters significant at (p<0.05).

Hot season is not the ideal season for the collection of semen 
from Friesland bulls (Vilakazi and Webb ,2004), also Holstein 
are animals of the more effected with heat stress(Garcia- Pen-
iche et al., 2005) , in addition to results of present study agree 
with (AL-Badry, 2012), which reported that changes in some 
semen parameters depression had taken place in hot months 
significantly ,and the heat quality either by its effect on the 
mechanical activity which is responsible for maintaining animal 
body temperature (Marai, 2010) or by its effect on disturbing 
sperms production and maturation(Cholami et al., 2011) or by 
its indirect effect produced from its effect on energy balance 
in the body (Rensis et al., 2003), this leads to decrease sperm 

motility and sperm concentration (Bilby, 2009, and Cholami 
et al., 2011) and also causes a significant increase in sperms 
abnormalities ( Noaks et al., 2001,and Carlsen, 2003).Also 
study have approached that there are a significant differences 
in the freezability of semen for months to other, this is may be 
referred to the changes in the external environmental factors 
such as temperature (Carlsen et al., 2003) .Moreover result 
study in table (3 )revealed that individual motility of spermato-
zoa after freezing for all bulls differences from age to another 
(Fig 3) and results in table (4) included the correlation between 
age ,testicular dimensions such as testis dimensions or scrotal 
circumference with freezability 

Table (3) Effect of age group in individual motility after freezing in Holstein bulls born in Iraq (Mean ±SE)

Bulls age
( 14-16) month Group2 (19-21) month Group3 (23) month

individual motility
 after freezing 50.28 ± 0.50 c 55.13 ± 0.84 b 58.18 ± 0.63 a

Different small letters significant at (p<0.05).

Table (4) Correlation between age, month, season and testicular dimensions with freezability of semen for Holstein bulls 
born in Iraq. 

Variable

Age Month Season Testicular dimensions

Correlation coefficient (r ) 0.63 * 0.74** 0.52 * 0.42 *

*Significant at (p<0.05). 
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**Significant at (p<0.01). 

 

Fig (1) Effect of month in individual motility after freezing 
in Holstein bulls born in Iraq.

 

Fig (2) Effect of season in individual motility after freezing 
in Holstein bulls born in Iraq. 

Fig (3) Effect of age group in individual motility after 
freezing in Holstein bulls born in Iraq.

Fig (4) Correlation between age, month, season and tes-
ticular dimensions with freezability of semen for Holstein 
bulls born in Iraq. 
 
of semen for bulls (Fig 4).  (Arteaga et al. 2001) reported that 
sperm concentration and number of normal spermatozoids in-
creased lineally between 11 and 15 months of age, and that 
the percentage of proximal droplets diminished significantly as 
the animals aged. Pre pubertal beef bulls exhibit low sperm 
count and motility, besides a high number of abnormal sper-
matozoa. The relationship among age, scrotal circumference 
and semen quality in Bos taurus and Bos indicus bulls has 
also been documented (Coe 1999). Likewise (Amann et al. 
2000, and Thundathil et al. 2001) indicated that the inci-
dence of proximal droplet in the semen of young bulls tend-
ed to diminish as the animals reach sexual maturity. In bull 
calves testicular tissue weighs 20 g at 36 weeks and 150 g 
at 81 weeks of age (Aponte et al., 2005). Bigger testicles are 
capable of producing more sperm cells compared with small-
er testicles (Senger, 2003).Because capacity of a beef bull to 
produce sperm cells is mainly associated with the size of its 
testicles (Hansen, 2006). A positive correlation between tes-
ticular development and semen quality has been document-
ed through studies of (Coe, 1999,and Arteaga et al., 2001).
The bulls with larger testes have been known to give larger 
volume of semen, larger sperm motility and percentage of 
normal spermatozoa (Ott et al., 1981). Moreover   testicu-
lar development of bulls, during the post-weaning period, is 
associated to the age and breed of the animals, environmen-
tal conditions, and nutritional regime (Vásquez and Arango, 

2002).The Western Canadian Association of Bovine Practition-
ers recommended a minimum SC of 29 cm in Limousin, 30 
cm in Hereford and Shorthorn, 31 cm in Charolais and Angus, 
and 32 cm in Simmental and Gelbvieh bulls at 12 mo of age 
. (Kasari et al., 1996) suggested higher minimums (32 to 33 
cm) should be used in breeds such as the Simmental, Angus, 
and Maine-Anjou. (Hopkins and Spitzer ,1997) recommend-
ed that all yearling bulls intended for breeding should have a 
minimum SC of 30 cm, The SC increased as age advanced, 
regardless of breed, and at above 26 month of age SC was > 
42 cm in Hereford and > 41 cm in Angus, Simmental, Charo-
lais, and Gelbvieh bulls. Conversely, it was > 38 cm in Limou-
sin bulls older than 26 month of age (Ajitkumar et al., 2011). 
(Hoognboezem& Swanepoel, 2000) Scrotal circumference has 
shown moderate to high heritability and high genetic corre-
lation with other testicular measurements and semen quality 
traits in Bos índicus (Quirino, 1999), and reproductive poten-
tial of the bull (Unanian et al., 2000). In addition to the scro-
tal circumference has been the most widely used and studied 
criterion in screening programs as a measure indicative of 
morphological and physiological characteristics of gonads and 
quantitative and qualitative characteristics of semen in cattle 
(Forni & Albuquerque, 2004), and the associations between 
sperm abnormalities and SC (Ajitkumar et al .,2011). Scrotal 
circumference, the most easily obtainable measure of a bull’s 
ability to produce adequate numbers of spermatozoa, is highly 
correlated with testicular volume and semen quality but had a 
negative linear regression with the incidence of primary sperm 
defects (Kastelic et al., 2001).Scrotal circumferences are pos-
itively correlated with the age of the animal (Brito et al., 
2002).The minimal acceptable scrotal circumference increas-
es with age. A young bull with a Scrotal Circumference (SC) 
measurement that is less than the minimum required would 
usually be classed as “Deferred” as that measure could im-
prove with age( Higdon et al.,2000).On the other hand, it has 
been shown that bulls with a small SC at a year of age did 
not catch up over time and still had small SC measurements at 
2 year of age. Therefore, final decisions based on SC could be 
made by the time bulls are 12 month old (Albert and Leonar-
do, 2004).Limousin bulls had the lowest SC, regardless of age. 
Conversely, Simmental bulls had the highest SC in 11 to 13 
month and 19 to 26 month old animals, whereas Angus and 
Hereford bulls had the highest SC in 13.5 to 18 month and > 
26 month age groups (Ajitkumar et al., 2011).which is one 
of the body parts and there is significant correlation between 
the dimensions of the body and testis dimension and between 
scrotal circumferences with testis dimension ( sarder, 2005). 

Conclusion: 
Individual motility of spermatozoa after freezing for all bulls 
to a greater extent differences from month and season to an-
other. Moreover result study revealed that individual motility 
of spermatozoa after freezing for all bulls differences from age 
to another and correlation between age ,month, season and 
testicular dimensions such as testis dimensions and scrotal cir-
cumference with freezability of semen for Holstein bulls born 
in Iraq. 
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