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Abstract:A total of five German shepherd dogs were selected for Breeding Soundness 

Examination (BSE). From the resources of the Iraqi Ministry of Interior, all of them live in 

uniform living conditions, and are subject to constant veterinary supervision. The collection was 

weekly from each dog, and 120 ejaculations were collected during all months. In this study, we 

studied the physical properties (volume, mass motility and individual motility) of the seminal fluid 

of the German Shepherd dogs (GSD) breed during the six-month period (October, November and 

December 2019) and (January, February and March 2020). The method of semen collection was 

by digital manipulation. It was recorded that volume, mass motility and individual motility show 

significant differences at level of (P<0.05) in six-month of the study. total semen volume (ml), 

total Mass motility (Scale 1-5)  and total Individual motility (%),  were 32.8±1.444482 ml,  

3.308333±0.001792  and 87.75±0.216562, respectively. In the present study all the German 

shepherd dogs were affected by climatic conditions and temperature changes inside Iraq. But it is 

suitable for future reproduction. 
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INTRODUCTION 

The domestic dog belongs to the Canidae family, consisting of 35 related species that 

diverged within the last ten million years (Wayne et al., 1997; Ostrander and Wayne, 2005). 

The German shepherd origin from Germany (Kern, 1994). Today a working dog (guarding, 

defense, tracking, etc.) and an all-purpose service dog, as well as a family dog (Coutts and 

Harley, 2009; Tenner, 2017). In most mammalian species, reproductive capacity peaks in 

selected seasons. The sexual activity of males is triggered mainly by changes in day length 

(Malpaux et al., 2000). Clear seasonal changes in semen quality are observed in 

undomesticated canids (Minter and DeLiberto, 2008). The seasons of the year have an effect 
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on concentration of sperm per ejaculate as mentioned by (Taha et al., 1981). It has been 

shown that the sperm concentration can be influenced by season but the libido, volume of the 

ejaculate, and percentage of dead and abnormal spermatozoa was not influenced by season 

(Taha et al., 1981), and it is likely that there is a correlation with different environmental and 

climatic conditions. It has been reported that, in the tropics, seasonal variations influence 

ejaculate volume, total sperm count, and motility in stray dogs (Takeishi et al., 1980). 

Whether a mammal reproduces seasonally or continuously depends mostly on the 

environment, e.g., food availability, rainfall, light, temperature (Albrizio et al., 2013). The 

semen of dogs has special specifications where it is resistant to cold shock, at least above 70° 

F (Johnston et al., 2001). The researcher found that, in the dog, environmental changes appear 

to affect male gonadal physiology, the percentage of progressive motile spermatozoa is also 

dependent on environmental causes (Albrizio et al., 2013). On the other hand early diagnosis 

of canine testicular disorders may be useful before selecting a male dog for mating or artificial 

insemination (Domingos and Salomão, 2011). Some researchers study the effect of Iraqi 

season environment in several animals except German shepherd dogs (AL-Sahaf and Ibrahim, 

2012; Abd and Ibrahim, 2014; Zaid, 2015; Ibrahim and Zaid, 2017a and Ibrahim and Zaid, 

2017b). In the recent year large number of German shepherd dogs had been imported to Iraq 

to be use in security or as a pet animal or in breeding.  So we have to examine where if these 

dogs are adjusted in the new environment and its reproductive performance under Iraqi 

conditions. So the aim of this study is to investigate some physiological properties of semen 

during different month of the year of the German shepherd dog reared in Iraq. 

Materials and Methods 

Experimental animals: Five (5) male dogs German shepherd breed were used in this 

experiment, age 2-4 years and weights 30-31 kg (electronic balance). For six months periods 

(October, November and December 2019) and (January, February and March 2020(. All dogs 

from Ministry of Interior Resources / Al Muthanna Police Department are in good health and 

undergo continuous veterinary medical care and vaccinated for viral diseases. Water source 

are continuous, food include the granulated consisting of (protein 25%, fat15%, Cellulose 

2.5% and several of vitamins, minerals). All dogs kept in one building, with a private cage for 

each dog of 34 m. Complete physical examination of all dogs before subjected to the 

experiment, including palpation of testicular consistency, measurement of testicular width, 

testicular atrophy or epididymal swelling for any heat, swelling, pain, or dermatitis associated 

with the testes and scrotum, And visual examination of the penis and prepuce. 
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Semen collection: The collecting staff consists of three members (the researcher and two 

assistants' police dog trainers), collecting was done by digital manipulation according to 

method described by (Linde-Forsberg, 1991). The semen collection for all dogs was done 

along the research period once weekly to ensure accuracy by collecting the full size. We 

started with a massage of the dog prepuce at the level of the bulbusglandis until developing 

partial erection, follow by the quick retraction of the prepuce and penile expose, the researcher 

used the right hand, and he was standing on the left side of the dog, with holding the dog's 

penis with the right hand and the collection container in the left hand. During pelvic thrusting, 

rigid vials kept at a distance from the penis, to avoid trauma. When pelvic movements are 

finished and the dog lifts its rear leg, a 180º backward rotation of the penis obtained and the 

erectile penis directed into the collection cone or the funnel. Some pressure may be applied 

with the thumb on the apex of the glans penis, at the level of the urethral process, to stimulate 

ejaculation. When a crystal clear fluid (prostatic fluid) begins to flow into the collection tube, 

we gently slide the collection cone off the penis. We watched it for semen to flow in the 

collection tube. After the collection, the penis is washed and made sure that it is not injured 

during work and that it returns to its normal place. The semen examination of each dog was 

done immediately after the collection and before proceeding to the collection of other dogs. 

The examination includes the physical properties (Volume, Mass motility and Individual 

motility) of the seminal fluid of the German shepherd dogs (GSD) breed. 

Results 

In the recent study, we studied the physical properties (volume, mass motility and 

individual motility) of the seminal fluid of the German shepherd dogs (GSD) breed during the 

six-month period (October, November and December 2019) and (January, February and 

March 2020(. 

Volume: There were a significant differences at the level (P<0.05) between the semen volume 

during January, February and March with the other months, where the higher volume was in 

January 33.2±8.55 ml and lower in December 32.5±9.35 ml as showed in (Table 1).  

Mass motility: On a scale from 1-5, GSD recorded between November, January and February 

significant difference at the level (P<0.05) with October, December and March, The highest 

score was recorded in October 3.45±0.01 and the lowest in November and February 3.2±0.01 

(Table 1).  

Individual motility: The study recorded a significant difference at the level (P<0.05) between 

January and February with October and December. November and March did not record any 
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significant difference with the remaining months. The highest value was 88.25±1.35% in 

February and the lowest score of 87.25±1.38% in December (Table 1).  

 

Table (1): Semen volume (ml), Mass motility (scale 1-5) and Individual movement (%) in 

German shepherd dog reared in Iraq during different months. 

Months 

Parameters  

Volume 
Mass 

motility 

Individual 

motility  

October 
32.5±9.48 

b 

3.45±0.01 

a 

87.5±1.25 

b 

November 
32.6±9.29 

b 

3.2±0.01 

b 

87.75±1.25 

ab 

December 
32.5±9.35 

b 

3.4±0.01 

a 

87.25±1.38 

b 

January 
33.2±8.55 

a 

3.2±0.02 

b 

88±1.37 

a 

February 
33.1±8.57 

a 

3.2±0.01 

b 

88.25±1.35 

a 

March 
33±9.01 

a 

3.4±0.02 

a 

87.75±1.51 

ab 

1. The number represents mean ± standard error.  

2. The similar small letters represent no significant differences in the same column.  

3. The different small letters represent significant differences at level (P<0.05) in the 

same column.  

Table (2): Total Semen quality in German shepherd reared in Iraq. 

Months 

Parameters 

Volume Mass motility 
Individual 

motility 

Total 32.8±1.444482 3.308333±0.001792 87.75±0.216562 

 The number represents mean ± standard error. 

 

DISCUSSION 
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The herein study indicated that there was a significant differences in semen volume 

during the studied months. These changes in semen volume between months of the study is 

agree with the results obtained by Strzezek et al. (2015) and Ibrahim and Zaid (2017a and 

2017b) where they recorded changes in the volume of dog semen during different months 

(seasons), these differences is due to the changes in climate conditions and changes in the 

environment temperatures. Referring to Table (1), we note that the difference between the 

months is not much, as it ranged from 32.5±9.35 ml to 33.2±8.55 ml, which is a natural result 

of slight and gradual climatic changes during the months of the study. The total semen volume 

average during different months of the study was 32.8±1.444482 ml (Table 2), and this result 

is in agreement with Günzel-Apel (1994) and Johnston et al. (2001) with up to 30-40 ml, and 

within the adjacent mentioned by Johnston, (1991) from 1-30 cm3. The result of our study had 

higher mean value from that reported by Shalini and Antoine (2018). Whereas specify the size 

8.68±0.47 ml. And that this difference in size between studies may be due to environmental 

conditions (Zaid, 2015), or because of the long period of collection where the collection took 

place weekly and for a period of six months, with a total of (120) ejaculations, while Shalini 

and Antoine (2018) had only a total of 36 ejaculates from six GSD in their experiment. 

Otherwise one of the most important technical reasons may be related to gathering more than 

one dog per day causes which cause fatigue and relaxation in the pressure behind the 

bulbgland, which causes a lack and a change in the size of the third fraction that will leads to 

large changes in the overall size (Johnston, 1989). Or the animal's uncomfortable during 

collection as which said by Purswell et al. (2015). As well as to the breed differences and the 

degree of purity (Root Kustritz, 2007), as all the animals of our study is high-purity (data of 

the Ministry of Interior) in addition to very good environmental conditions and veterinary 

medical care, and it is worth noting that it connects the researcher and assistants with 

knowledge and affinity prior for dogs, which showed good results. 

We noted the changes in mass motility in all months of study and this is coincide with 

the results obtained by Strzezek et al. (2015) and Ibrahim and Zaid (2017a and 2017b) and 

where they recorded changes in the mass motility of sperms during months (seasons). The 

total mass motility of different months was 3.308333±0.001792 (Table 2), and this is 

congruous to what was recorded by de Souza et al. (1995) and Shalini and Antoine (2018). 

They registered alternately 3-4 and 3.55. This confirms that this breed is not affected by the 

atmosphere inside Iraq. 
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We noted the changes in individual motility in all months of study and this is what it 

went with Strzezek et al. (2015) and Ibrahim and Zaid (2017a and 2017b) and where they 

recorded changes in the individual motility of sperms during months (seasons). The total 

individual movement was 87.75±0.216562%, (Table 2). And this is fit to what was recorded 

by de Souza et al. (1995) and Shalini and Antoine (2018). They registered alternately 

83.3±0.79% and the maximum value 90.0%. This confirms that this breed also not affected by 

the atmosphere inside Iraq.  

REFERENCES 

1. Abd AA and Ibrahim NS. Effect of age and season on the epididymal sperm and 

testosterone level in camel (camelus dromedarius). The Iraqi Journal of Veterinary 

Medicine 2014; 38(1): 24-29. 

2. Albrizio M, Siniscalchi M, Sasso R and Quaranta A. Effects of the environment on 

dog semen parameters and testosterone concentration. Theriogenology 2013; 

80(2013): 800–804. 

3. AL-Sahaf MM and Ibrahim NS. Monthly changes in testes and epididymis 

measurements with some semen characteristics of tail epididymis for Iraqi buffalo. 

The Iraqi Journal of Veterinary Medicine 2012; 36(2): 204-208.  

4. Coutts NJ and Harley EH. Comparative population genetics of the German shepherd 

dog in South Africa. South African Journal of Science 2009; 105(3-4): 132-135. 

5. de Souza JAT, Spicciati W, Visintin JA, Barnabé VH and Barnabé RC. Seminal 

characteristics of German shepherd dogs. Brazilian Journal of Veterinary Research and 

Animal Science 1995; 32(3): 181-186. 

6. Domingos TCS and Salomão MC. Diagnostics tools of testicular disorders in dogs: 

review. Brazilian Journal of Animal Reproduction 2011; 35 (4): 393-399.  

7. Günzel-Apel AR. Fertility control and semen transfer in the dog, ISBN: 3-334-60512-

4, Jena 1994. 

8. Ibrahim NS and Zaid NW. Testosterone role during seasons changes in the dogs testes. 

The Iraqi Journal of Veterinary Medicine 2017a; 41(1):125-130. 

9. Ibrahim NS and Zaid NW. Semen evaluation in local dogs during different season in 

Baghdad. Iraqi Journal of Veterinary Sciences 2017b; 3(1): 45-50.  

10. Johnston SD. New canine semen evaluation techniques for the small animal 

practitioner. In 1989 Proceedings of the Annual Meeting, Society for Theriogenology 

1898; Coeur d'Alene, ID, pp: 320-326. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 05, 2020 

ISSN: 1475-7192 

Received: 02 March 2020 | Revised: 21 April  2020 | Accepted:05 May  2020                                                                                       8399    

11. Johnston SD. Performing a complete canine semen evaluation in a small animal 

hospital. Veterinary Clinics of North America: Small Animal Practice 1991; 21(3): 

545-551. 

12. Johnston SD, Kustritz MVR and Olson PNS. Semen collection, evaluation, and 

preservation. In Canine and Feline Theriogenology. W.B. Saunders, Philadelphia; 

2001. pp: 287-306. 

13. Kern FG. In German Shepherd Dog. TFH Publications, New Jersey; 1994. pp: 8–22. 

14. Linde-Forsberg C. Achieving Canine Pregnancy using frozen or chilled extended 

semen. Veterinary Clinics of North American and Small Animal  Practice 1991; 21: 

467-485. 

15. Malpaux B, Thiery JC and Chemineau P. From the eye to the pituitary: pathways 

controlling seasonal reproduction. Reproduction of Domestic Animals 2000; 35(6): 8-

14. 

16. Minter LJ and DeLiberto TJ. Seasonal variation in serum testosterone, testicular 

volume, and semen characteristics in the coyote (Canislatrans). Theriogenology 2008; 

69: 946-952. 

17. Ostrander EA and Wayne RK. The canine genome. Genome Researches 2005; 15(12): 

1706–1716. 

18. Purswell BJ, Althouse GC, and Root Kustritz MV. Guidelines for using the canine 

breeding soundness evaluation form. Society for Theriogenology and the American 

College of Theriogenologists as Publication SA-C1 (8/92) in the Therioigenology 

Handbook; 2015. 

19. Root Kustritz MV. The value of canine semen evaluation for practitioners. 

Theriogenology 2007; 68: 329–337. 

20. Shalini I and Antoine D. Semen Characteristics in German Shepherd Dogs.  

International Journal of Current Microbiology and Applied Sciences 2018; 7 (3): 

2304-2312. 

21. Strzezek R, Szemplinska K, Filipowicz K, and Kordan W. Semen characteristics and 

selected biochemical markers of canine seminal plasma in various seasons of the 

year. Polish Journal of Veterinary Sciences 2015; 18(1): 13-18. 

22. Taha MB, Noakes DE and Allen WE. The effect of season of the year on the 

characteristics and composition of dog semen. Journal of Small Animal Practice 1981; 

22: 177-184. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 05, 2020 

ISSN: 1475-7192 

Received: 02 March 2020 | Revised: 21 April  2020 | Accepted:05 May  2020                                                                                       8400    

23. Takeishi M, Tanaka N, Imazeki S, Kodama M, Tsumagari S, Shibata M and 

Tsunekane T. Studies on reproduction in the dog. XII. Changes in serum testosterone 

level and acid phosphatase activity in the seminal plasma of sexually mature male 

Beagles. Bulletin of the College of Agriculture and Veterinary Medicine, University of 

Nihon, 1980; 37: 155-158. 

24. Tenner E. Constructing the German shepherd dog. Raritan: A Quarterly Review 

2017; 36(3): 90-115. 

25. Wayne RK, Geffen E, Girman DJ, Koepfli KP, Lau LM and Marshall CR. Molecular 

systematics of the Canidae. Systematic Biology 1997; 46(4): 622–653. 

26. Zaid NW. Effect of seasons on some testicular parmeters in male Iraqi dogs. 

Philosophy of Doctor Thesis - College of Veterinary Medicine - University of 

Baghdad; 2015. 


