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Abstract

Indian subcontinent is a treasure house of Bos indicus cattle, one of the most popular breed amongst them is
“Ongole” which by inheritance is a dual purpose breed. During the period under report 549 ejaculates were collected
from eight breeding bulls, of which 192 ejaculates (34.97%) were discarded during various stages of semen
processing. Out of the total ejaculates, 126 (22.95%), 40 (7.29%) and 26 ejaculates (4.74%) were discarded after
collection, equilibration and freezing, respectively while most of the discards were second ejaculates. From the
present study, it was concluded that the ejaculate discard in Ongole bulls was mainly based on low volume, initial
progressive motility, sperm concentration and post-thaw motility. However, it was suggested that certain reproductive
technologies like Sephadex or Glass wool filtration or Percoll gradients could be used to enhance the quality of
these low grade ejaculates from genetically superior bulls.
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Introduction
Indian subcontinent is a treasure house of Bos indicus cattle, one of

the most popular breed amongst them is “Ongole” which by
inheritance is a dual purpose breed well known for its thriftiness,
hardiness and disease resistance. It has been observed that in
indigenous as well as crossbred bulls a huge percentage of ejaculates
were discarded due to low motility, high proportion of abnormal
sperms and poor freezability during various stages of semen freezing
[1,2]. There might be species differences in overall sperm sensitivity to
cryopreservation; the ejaculate was heterogeneous with a variable
resistance to osmotic stress amongst the cells [3]. Under tropical
conditions, exotic breeds showed significantly seasonal fluctuations in
semen characteristics as high ambient temperature during summer
adversely affected the testicular size, libido and semen quality and
epididymal spermatozoa by elevated testicular temperature with
decreased the ability of spermatozoa to maintain motility and
acrosomal integrity after freezing [4]. In comparison to fresh semen, 8
times more cryopreserved bovine sperms were required to achieve
equivalent fertilization rates in vivo [5]. Mechanization of agricultural
practices and introduction of cross breeding programme lead to a
drastic decline in the population of the pure Ongole bulls. Ultimately,
selection of breeding bulls was dependant on phenotypic characters as
availability of good pedigreed bulls was limited. Hence, the current
situation demands studies on the factors responsible for semen
discards and/or methods to utilize the discarded ejaculates by adopting
suitable assisted reproductive technologies to exploit the available
germplasm to the fullest potential. For effective utilization of superior
germplasm it was necessary to minimize the ejaculate discard rate [6].

For breeding bulls used in artificial insemination, the information on
semen characteristics, fertility and semen production efficiency are
some of the important basic parameters, such information in Ongole
bulls is lacking. Perusal of literature revealed paucity of information on
indigenous breeding bulls especially Ongole breed pertaining to the
number of ejaculate discard rate during various stages of semen
freezing.

Material and Methods
Semen was collected from 8 breeding bulls, once in a week with the

standard artificial vagina using an anoestrus cow as a dummy during
the period under report from January 2009 to March 2010. Each time
two ejaculates were collected at a gap of 20 to 30 minutes after allowing
one or two false mounts. During the period under report 549 ejaculate
were collected. Soon after the collection, the semen tubes were
numbered and kept in a water bath at 37°C and transferred to the
laboratory for further evaluation and processing. The criteria adopted
to accept fresh semen for further processing was that it should possess
mass activity of atleast ++ and above, initial progressive motility of
more than 70% and sperm concentration of not less than 500 million
per ml of neat semen. The samples were diluted with TRIS fructose
citric acid egg yolk glycerol (8%) dilutor based on the number of viable
sperm and concentration such that a minimum concentration of 30
million sperms per dose of 0.5 ml was available. The diluted semen was
treated at 5°C for 6 h as equilibration period. A sample of diluted
semen from each bull was accepted if the pre freeze progressive
motility was a minimum of 60%. The diluted semen was filled in
medium sized (0.5 ml) French straws and frozen in liquid nitrogen
vapours (rapid horizontal freezing) adopting standard freezing
protocol. The frozen semen straws were thawed at 37°C for 30 sec after
24 h post freezing and evaluated of post thaw progressive motility
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minimum acceptable progressive motility of 40% [7]. Semen doses
which had below 40% post thaw progressive motility were discarded.
The number of ejaculates discarded at various stages of
cryopreservation were tabulated and discussed.

Results and Discussion
Ejaculates discarded at various stages of cryopreservation in Ongole

bulls were tabulated in Table 1. During the period under report 549
ejaculate were collected from eight breeding bulls of which a total of
192 ejaculates (34.97%) were discarded during various stages of semen
processing. Out of the total ejaculates, 126 (22.95%), 40 (7.29%) and 26
ejaculates (4.74%) were discarded after collection, equilibration and
freezing, respectively while most of the discarded were second
ejaculates. These findings are in agreement with the observations of
Wright [8], Mishra [2], Tiwari et al. [4] and Shrivatava et al. [6] who
also reported that the discard rate ranged between 8 to 10%. While,
Anchieta et al. [9] reported that undesirable physical characteristics of
semen in Zebu and morphological characteristics in European breeds
were the major cause for discarding ejaculates. They further observed
that, the percent of ejaculates discarded at various stages of
cryopreservation varied between 23.88 to 60.56 among the different
breeding bulls. Although the bulls were considered as a homogeneous
group, the differences in number of semen ejaculates among bulls may
be attributed to the variations in the sexual arousal, secretory activities
of the accessory sex glands, scrotal circumference, and age and body
weight [10]. More number of ejaculates were discarded after collection
as majority of these ejaculates had either abnormal colour and odour,
low mass activity, initial progressive motility and sperm concentration,
while some ejaculates also contained debris/foreign material which

might be attributed to the presence of a pendulous preputial sheath in
Ongole bulls. Although, studies on seasonal variation in the ejaculate
discard rate was beyond the scope of the present study, it was observed
that poor quality ejaculates were recorded more during winter months
compared to other seasons. These findings could be attributed to the
breed difference as Ongole breed belonged to the tropical climatic zone
and the other being presence of less/no scrotal fat that was needed for
insulation to the testes during winter [11]. On the contrary, Tiwari et
al. [4] observed more discards during summer followed by rainy
seasons in Red Sindhi breed, which might be due to the variation in
the location of native tract of that breed. Relatively low numbers of
ejaculates were discarded after equilibration period (7.29%) and
during freezing (4.74%) which were mainly due to cold shock, poor
freezability, osmotic stress, and post thaw progressive motility. Similar,
observations were recorded by Tiwari et al. [4] in Red Sindhi bulls
while Shrivatava et al. [6] found a similar trend in HF crossbred bulls.
Ejaculates discarded after equilibration and freezing might be due to
damaging stresses of the cryopreservation protocol: firstly, the change
in temperature; secondly, the osmotic and toxic stresses presented by
exposure to molar concentrations of cryoprotectants; and thirdly, the
formation and dissolution of ice crystals in the extracellular
environment as opined by Watson [3]. Further, some workers have
opined that at high dilution levels, as for bull semen, sperm function
declines due to a phenomenon called as “dilution effect”, which may be
due to reduced contact between sperm and components of the male
reproductive tract [12]. While cryoprotectant agents are essential for
cell survival during cryopreservation, their addition and subsequent
removal creates an anisoosmotic environment for the cells, resulting in
osmotically driven volume excursions and potential osmotic damage
[13].

Bull No Ejaculates
Collected

Ejaculates Discarded

Collection During Equilibration After Freezing Total Ejaculates Discarded

No % No % No % No %

408 61 14 22.95 3 4.92 2 3.28 19 31.15

409 65 13 20.00 3 4.62 2 3.08 18 27.69

417 73 18 24.66 6 8.22 0 0.00 24 32.88

424 71 15 21.13 1 1.41 3 4.23 19 26.76

426 67 11 16.42 2 2.99 3 4.48 16 23.88

465 71 20 28.17 12 16.90 11 15.49 43 60.56

1011 66 19 28.79 8 12.12 3 4.55 30 45.45

1027 75 16 21.33 5 6.67 2 2.67 23 30.67

Total 549 126 22.95 40 7.29 26 4.74 192 34.97

Table 1: Ejaculates discarded at various stages of semen processing in Ongole bulls.

It was summarized from the present findings that the proportion
of spermatozoa, which could survive the cryopreservation protocol,
was determined by the sensitivity to osmotic stress during
cryopreservative addition, during cooling and freezing leading to an
abrupt change from the gel to the liquid-crystal phase of membrane
phospholipids, causing irreversible structural changes to the
membrane architecture and increased permeability. As the sperms are

frozen, ice crystals are formed in the extracellular medium, increasing
the osmolality of the unfrozen water, intracellular water diffuses out,
thus dehydrating the cell and plasma membrane that is lethal to the
sperm cell. It seems that frequency of ejaculate discard recorded in
present study was inevitable. Further, it was concluded that the
ejaculate discard in Ongole bulls was mainly based on low volume,
initial progressive motility, sperm concentration and post thaw
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motility. However, it was suggested that certain reproductive
technologies like Sephadex or Glass wool filtration or Percoll gradients
could be used to enhance the quality of these low grade ejaculates from
genetically superior bulls [14]. Further, it was opined that the sperm
attributes and rate of discard in relation to season are to be studied in
detail for effective utilization of superior germplasm.

References
1. Hernandez E, Galina CS, Orihuela A, Navarro-Fierro R (1991)

Observations on freezing capability and seminal characteristics in four
breeds of Bos indicus cattle. Animal Reproduction Science 25: 23-29.

2. Mishra AK (2008) Project Directorate on Cattle (Indian Council of
Agricultural Research), Annual Report 2007-2008. Grass Farm Road, Post
Box No. 17, Meerut Cantt, India pp: 18-19.

3. Watson PF (2000) The causes of reduced fertility with cryopreserved
semen. Anim Reprod Sci 60-61: 481-92.

4. Tiwari R, Mishra GK, Singh RB, Rehman SU, Rathora KS, et al. (2012)
Seasonal variations in the quality and freezability of Red Sindhi bull
semen. Indian Journal of Animal Sciences 82: 1344-1346.

5. Bailey JL, Bilodeau JF, Cormier N (2000) Semen cryopreservation in
domestic animals: a damaging and capacitating phenomenon. J Androl
21: 1-7.

6. Shrivatava N, Awasthi MK, Nair AK, Tiwari RP, Poyam MR and Mishra
GK (2013) Effect of season on frequency of ejaculate discard in HF
crossbred bulls. Indian Journal of Animal Reproduction 34: 39-41.

7. Mandal DK, Kumar M, Tyagi S (2010) Effect of age on spermiogram of
Holstein Friesian × Sahiwal crossbred bulls. Animal 4: 595-603.

8. Wright PJ (1975) Semen wastage at a bovine artificial breeding centre.
Aust Vet J 51: 122-125.

9. Anchieta MC, Vale Filho VR, Colosimo E, Sampaio IBM, Andrade VJ
(2005) Semen discarded and freezing ability of Zebu and European bulls
from a Brazilian artificial insemination centre. Arquivo Brasileiro de
Medicina Veterinaria e Zootecnia 57: 196-204.

10. Sugulle AH, Bhuiyan MMU, Shamsuddin M (2006) Breeding soundness
of bulls and the quality of their frozen semen used in cattle artificial
insemination in Bangladesh. Livestock Research for Rural Development
18: 54.

11. Varghese K, Binoy SV, Bhaskar B (2002) Semen freezability of Sunandini
males in relation to growth pattern. National seminar on sire selection for
milk production enhancement in tropics, Mattupatti, Kerala, India pp:
173-175.

12. Bailey J, Morrier A, Cormier N (2003) Semen cryopreservation: Successes
and persistent problems in farm species. Canadian Journal of Animal
Science 83: 393-401.

13. Guthrie HD, Liu J, Critser JK (2002) Osmotic tolerance limits and effects
of cryoprotectants on motility of bovine spermatozoa. Biol Reprod 67:
1811-1816.

14. Lee Hae-Lee, Kim Sue-Hee, Ji Dong-Beom, Kim Yong-Jun (2009) A
comparative study of Sephadex, glass wool and Percoll separation
techniques on sperm quality and IVF results for cryopreserved bovine
semen. Journal of Veterinary Science 10: 249-255.

 

Citation: Srinivas M, Sreenu M, Srilatha CH, Rao BK, Naidu KS (2016) Semen Discarded During Different Stages of Cryopreservation in Ongole
(Bos indicus) Bulls. J Veterinar Sci Technol 7: 310. doi:10.4172/2157-7579.1000310

Page 3 of 3

J Veterinar Sci Technol
ISSN:2157-7579 JVST, an open access journal

Volume 7 • Issue 2 • 1000310

http://www.sciencedirect.com/science/article/pii/037843209190004J
http://www.sciencedirect.com/science/article/pii/037843209190004J
http://www.sciencedirect.com/science/article/pii/037843209190004J
http://www.ncbi.nlm.nih.gov/pubmed/10844218
http://www.ncbi.nlm.nih.gov/pubmed/10844218
http://www.dairyknowledge.in/sites/default/files/seasonal_variations_in_quality_and_freezibility.pdf
http://www.dairyknowledge.in/sites/default/files/seasonal_variations_in_quality_and_freezibility.pdf
http://www.dairyknowledge.in/sites/default/files/seasonal_variations_in_quality_and_freezibility.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10670514
http://www.ncbi.nlm.nih.gov/pubmed/10670514
http://www.ncbi.nlm.nih.gov/pubmed/10670514
http://www.inflibnet.ac.in/ojs/index.php/IJAR/article/view/2468
http://www.inflibnet.ac.in/ojs/index.php/IJAR/article/view/2468
http://www.inflibnet.ac.in/ojs/index.php/IJAR/article/view/2468
http://www.ncbi.nlm.nih.gov/pubmed/22444047
http://www.ncbi.nlm.nih.gov/pubmed/22444047
http://www.ncbi.nlm.nih.gov/pubmed/1164282
http://www.ncbi.nlm.nih.gov/pubmed/1164282
http://www.lrrd.org/lrrd18/4/sugu18054.htm
http://www.lrrd.org/lrrd18/4/sugu18054.htm
http://www.lrrd.org/lrrd18/4/sugu18054.htm
http://www.lrrd.org/lrrd18/4/sugu18054.htm
http://www.nrcresearchpress.com/doi/abs/10.4141/A03-024
http://www.nrcresearchpress.com/doi/abs/10.4141/A03-024
http://www.nrcresearchpress.com/doi/abs/10.4141/A03-024
http://www.ncbi.nlm.nih.gov/pubmed/12444057
http://www.ncbi.nlm.nih.gov/pubmed/12444057
http://www.ncbi.nlm.nih.gov/pubmed/12444057
http://synapse.koreamed.org/Synapse/Data/PDFData/0118JVS/jvs-10-249.pdf
http://synapse.koreamed.org/Synapse/Data/PDFData/0118JVS/jvs-10-249.pdf
http://synapse.koreamed.org/Synapse/Data/PDFData/0118JVS/jvs-10-249.pdf
http://synapse.koreamed.org/Synapse/Data/PDFData/0118JVS/jvs-10-249.pdf

	Contents
	Semen Discarded During Different Stages of Cryopreservation in Ongole (Bos indicus) Bulls
	Abstract
	Keywords:
	Introduction
	Material and Methods
	Results and Discussion
	References


