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Abstract

The objective of this study was to evaluate the effect of reducing sperm concentration per semen dose in cryopreserved bull semen
on the conception rate in artificial insemination technology in dairy animals. For this purpose, semen was collected from six bulls
(2 each from HF100%, HF75%, and Murrah buffalo). The ejaculates were split-sampled and packed in 20 million, 15 million, and
10 million spermatozoa per straw. After dilution, the semen was cooled to 4°C, equilibrated for 4 hours, and packed in French Mini
straws. A total of 8,418 inseminations were performed over a period from June 2012 to April 2014. The overall mean conception rate
in HF100%, HF75%, and Murrah buffalo was recorded as 57.79 + 0.83, 58.09 + 0.94, and 53.63 + 1.06 percent respectively. Sperm
concentration-wise conception rate was recorded as 56.75 * 0.77, 56.57 + 1.14 and 57.08 + 1.01 percent, for 20, 15, and 10 million
sperm concentration per straw respectively, non-significant difference in conception rate was noticed on account of different sperm
concentrations per straw. In conclusion, the reduction of sperm concentration from existing 20 million to 15 million or 10 million
per straw did not affect the fertility of cryopreserved cattle or buffalo bull semen, however, it was felt that more studies are needed

to confirm the results before a policy decision is taken in this respect.
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Introduction

Artificial Insemination (A.L) is the first-generation assisted re-
productive technology that has made a profound contribution to
the genetic improvement in dairy cattle. The development of fro-
zen semen technology has greatly enhanced the A.l. program. The
fertilizing ability of spermatozoa depends not only on the initial
quality of semen but also on the subsequent laboratory processes
like semen dilution, freezing, storage, transportation, and thaw-
ing for insemination that ends up with deposition of semen in the
genital tract of a cow. Numerous efforts have been made to find
the optimal sperm concentration per insemination dose without
compromising bull fertility [1]. The influence of a number of sper-
matozoa per insemination dose of cryopreserved semen revealed
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that 5 to 15 x 10 progressively motile spermatozoa are necessary

to achieve an acceptable level of fertility [3,10]. Earlier, 30 million
sperms used to be packed per straw which presently is reduced
to 20 million as per Minimum Standard Protocol (MSP) guidelines
of the Government of India and there is thinking going on to still
reduce the sperm concentration without affecting the existing level
of field animals’ fertility. The present study has been planned to
study the effect of reducing sperm concentration per insemination

dose on the conception rate of cryopreserved bull semen.

Materials and Methods

Six bulls (2 each from HF100%, HF75%, and Murrah buffalo)
were selected for frozen semen production. Housing, feeding, and
semen collection as well as its evaluation and processing were

undertaken as per the laid down Standard Operating Procedure
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(SOP) of MSP formulated by the Government of India. After final
dilution, semen was splitted into three equal parts and packed in
French Mini (0.25 ml) straws with IMV [S4, filling-sealing system
in 3 different types of concentrations, viz. regular 20 million (Bull
name/tag No), 15 million (Bull name/Tag No. ‘A) and 10 million
(Bull name/Tag No. ‘B"). Prepared straws underwent 4 hours of
equilibration (4 to 5°C) a cold handling cabinet before freezing
in Bio-freezer. Post-thaw motility of each ejaculate was examined
after 24 hours and semen showing post-thaw motility above 50
percent was preserved and kept for 30 days quarantine and then
dispatched to the semen bank. Such frozen semen of different con-
centrations was issued for utilization on farmer-owned animals
through BAIF’s two Cattle Development Centers (CDC) in Pune dis-
tricts (Uruli Kanchan & Ashtapur). Month-wise semen distribution
schedule was prepared and twenty semen doses from each breed X
bull X concentrations (6 bulls x 3 types x 20 semen doses) amount-
ing to 360 semen doses were supplied to each CDC per month till the
project semen availability. Semen utilization guidelines written in the
local language were provided to CDC in-charges explaining the ran-
dom use of an equal number of semen doses on each day and ensur-
ing proper entry of bull name with code on A.L register. Total 8,418
inseminations were performed during the period from June 2012
to April 2014 on field animals. The cows and buffaloes not repeated
within 60 and 90 days post insemination, respectively, were con-
firmed for pregnancy by rectal palpation. The conception rate was
calculated using the following formula suggested by [6].
Number of animals detected pregnant

X100
Number of animals tested for pregnancy.

Conceplion Rate %=

The data was analyzed using statistical methods suggested by
[9] and significance within subgroups was tested by Duncans Mul-

tiple Range Test as modified by [4].

Results and Discussion

The CDC’s selected for the study purposes are functioning for more
than 25 years and in-charges working as A.l. technicians have more
than 22 years’ experience of A.l. and they are working on these CDC’s
since more than 18 years at the same locations. Both the in-charges
were performing more than 3800 A.I's annually, in which cattle and
buffalo AL ratio is approx. 80:20. The overall mean conception rate
for HF 100%, HF75% and Murrah buffalo was recorded 57.79 +
0.83,58.09+0.94 and 53.63 + 1.06 percent respectively and sperm
concentration-wise conception rate was recorded as 56.75 + 0.77,
56.57 = 1.14 and 57.08 + 1.01 percent, for 20, 15 and 10 million

sperm concentration per straw, respectively (Table 1).
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Table 1: Breed-wise mean conception rate for different sperm

concentrations per straw.

Bull Sperm concentration/straw
Total
Breed | 20 million | 15 million | 10 million

HF100% | 59.33 £1.10 | 55.08 £ 1.98 |56.28 £ 1.66|57.79 £ 0.83
(1994) (630) (892) (3516)

HF75% |57.20+1.42 | 5842+1.92| 59.09% |58.09+0.94
(1201) (659) 1.63(853) (2713)

Murrah |50.84 +£1.61 | 56.10 + 2.04 [55.54 + 1.96|53.63 + 1.06
(958) (590) (941) (2189)

Overall | 56.75+0.77 | 56.57 + 1.14 |57.08 £ 1.01|56.81 + 0.54
(4153) (1879) (2386) (8418)

Figures in parenthesis indicate the number of observations

The results were noticed to be non-significant on account of
different sperm concentrations per straw as well as A.L year and

season, however significant (p < 0.05) between CDC’s (Table 2).

Table 2: Breed-wise analysis of variance of conception rate.

HF100% HF75% Murrah buffalo
o
° Y N
$£ | S¢g S g °E
52 82| g |8s g |85 g
o g e = e = END =
v U = O o O =
CDC 1 11120.26% 1 377736, 1 |5159.93
NS NS
Al year 2 884.78 NS| 2 413.06 2 |2896.91
NS NS
A.lL Season 2 2043.34 2 7102.44| 2 |2316.26
NS NS NS
Concentra- 2 2715.86 2 597.21 2 ]6916.81
tion NS NS NS
Residual | 3508 | 2435.46 | 2705 |2434.09| 2181 |2481.26

(*p < 0.05), NS: Non-Significant

Authors did not come across any reported work in the
literature comparing three sperm concentrations for freezing and
fertility of semen in cattle or buffaloes, however, the findings in
Pakistan noticed a non-significant effect of 15 vs 30 million sperm

concentration on conception rate in buffalo [2].

As per existing procedures followed in the BAIF semen freezing
laboratory, 20 million spermatozoa with 80 percent initial forward

motility are packed routinely in each straw as per the MSP protocol of
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the Government of India. Following this procedure, an effective dose
of 8 to 10 million motile sperms are available at the time of A.l. The
scientist [7] opined that 6 to 10 million living sperm per dose would
secure normal breeding results. Other scientists [5] in their review
article quoted the reference of [8,11] and stated that 15 million to-
tal frozen spermatozoa in a French mini straw have been found to
achieve acceptable conception rates provided that post-thaw sperm
survival is equal to or greater than fifty percent. According to the re-
search workers [12] besides semen quality, the conception rate is also
affected by a number of other factors including female reproductive
status, animal genetics, management of animals at farmer’s herd, nu-

trition, inseminator skill, farmer awareness etc.

Conclusions

Based on the results obtained, it can be concluded that reduction
of sperm concentration from existing 20 million to 15 million or 10
million spermatozoa per insemination dose does not affect the fertil-
ity of cryopreserved bull semen investigated through pregnancy rate
under field conditions, however, more study from other parts may
help further for additional reliable results before taking any further

decision.

Acknowledgement

The authors are very much grateful to the president of BAIF for
his encouragement. The help rendered by the CDC in-charges for

providing the data results on time is duly acknowledged.

Bibliography

1. Abbas A, et al. “Effect of reducing the number of sperm cel-
Is (per insemination), increasing energy and cryo-protecting
concentrations on motion characteristics and membrane in-
tegrity in frozen-thawed buffalo spermatozoa”. Pakistan Vete-
rinary Journal 21 (2001): 131-135.

2. Andrabi SMH,, et al. “Effect of reducing sperm numbers per in-
semination dose on fertility of cryopreserved buffalo bull se-
men”. Pakistan Veterinary Journal 26.1 (2006): 17-19.

3. Hafs HD. “A research and development challenge”. Proc. Nat.
Assoc. Anim. Breed., 25% Ann. Conven., USA (1971): 124-132.

4. Kramer CY. “Extension of multiple range test to group corre-
lated adjusted means”. Biometrics 13 (1957): 13-18.

5. Mohanty Tushar Kumar, et al. “Sperm dosage and site of in-
semination in relation to fertility in bovines”. Asia Pacific Jour-
nal of Reproduction 1 (2018): 1-5.

10.

11.

12.

113
Qureshi Akhtar M., et al. “Environmental factors affecting per-
formance traits of crossbred and local dairy cows at Mirpur
Azad Jammu and Kashmir”. Pakistan Journal Agri. Science 45.2
(2008): 362-371.

Resbech NO. “Manual for Indo-Danish Training Course” DAN-
IDA Institute for Animal Reproduction, Copenhagen (1975).

Shannon P and Vishwanath R. “The effect of optimal and sub-
optimal concentrations of sperm on the fertility of fresh and
frozen bovine sperm and a theoretical model to explain the
fertility differences”. Animal Reproduction Science 39 (1995):
1-10.

Snedecor GW and Cochran WG. “Statistical Methods”. 6 editi-
on. Oxford and IBH Publishing Co; New Delhi (1967).

Sullivan JJ. “Sperm numbers required for bptimum breeding
efficiency in cattle”. Proc. Nat. Assoc. Anim. Breed., 3™ Tech.
Conf. Artif. Insem. Reprod., Chicago, USA (1970): 36-43.

Vishwanath R and Shannon P. “Storage of bovine semen in lig-
uid and frozen state”. Animal Reproduction Science 62 (2000):
23-53.

Younis M., et al. “Fertility of frozen-thawed semen collected
from young, adult and old buffalo bulls during low and peak
breeding seasons”. Pakistan Veterinary Journal 19 (1999): 78-
80.

Citation: RL Bhagat., et al. “Effect of Reducing Sperm Concentration per Insemination Dose in Cryopreserved Semen on Conception Rate". Acta Scientific

Veterinary Sciences 5.9 (2023): 111-113.


https://www.researchgate.net/publication/309565433_Effect_of_reducing_the_number_of_sperm_cells_per_insemination_increasing_energy_and_cryoprotecting_concentrations_on_motion_characteristics_and_membrane_integrity_in_frozen_thawed_buffalo_spermatozoa
https://www.researchgate.net/publication/309565433_Effect_of_reducing_the_number_of_sperm_cells_per_insemination_increasing_energy_and_cryoprotecting_concentrations_on_motion_characteristics_and_membrane_integrity_in_frozen_thawed_buffalo_spermatozoa
https://www.researchgate.net/publication/309565433_Effect_of_reducing_the_number_of_sperm_cells_per_insemination_increasing_energy_and_cryoprotecting_concentrations_on_motion_characteristics_and_membrane_integrity_in_frozen_thawed_buffalo_spermatozoa
https://www.researchgate.net/publication/309565433_Effect_of_reducing_the_number_of_sperm_cells_per_insemination_increasing_energy_and_cryoprotecting_concentrations_on_motion_characteristics_and_membrane_integrity_in_frozen_thawed_buffalo_spermatozoa
https://www.researchgate.net/publication/309565433_Effect_of_reducing_the_number_of_sperm_cells_per_insemination_increasing_energy_and_cryoprotecting_concentrations_on_motion_characteristics_and_membrane_integrity_in_frozen_thawed_buffalo_spermatozoa
https://www.researchgate.net/publication/26520673_Effect_of_reducing_sperm_numbers_per_insemination_dose_on_fertility_of_cryopreserved_buffalo_bull_semen
https://www.researchgate.net/publication/26520673_Effect_of_reducing_sperm_numbers_per_insemination_dose_on_fertility_of_cryopreserved_buffalo_bull_semen
https://www.researchgate.net/publication/26520673_Effect_of_reducing_sperm_numbers_per_insemination_dose_on_fertility_of_cryopreserved_buffalo_bull_semen
https://www.jstor.org/stable/3001898
https://www.jstor.org/stable/3001898
https://www.researchgate.net/publication/322187848_Sperm_dosage_and_site_of_insemination_in_relation_to_fertility_in_bovines
https://www.researchgate.net/publication/322187848_Sperm_dosage_and_site_of_insemination_in_relation_to_fertility_in_bovines
https://www.researchgate.net/publication/322187848_Sperm_dosage_and_site_of_insemination_in_relation_to_fertility_in_bovines
https://www.researchgate.net/publication/342876814_Environmental_factors_affecting_performance_traits_of_crossbred_and_local_dairy_cows_at_mirpur_Azad_Jammu_Kashmir
https://www.researchgate.net/publication/342876814_Environmental_factors_affecting_performance_traits_of_crossbred_and_local_dairy_cows_at_mirpur_Azad_Jammu_Kashmir
https://www.researchgate.net/publication/342876814_Environmental_factors_affecting_performance_traits_of_crossbred_and_local_dairy_cows_at_mirpur_Azad_Jammu_Kashmir
https://www.researchgate.net/publication/342876814_Environmental_factors_affecting_performance_traits_of_crossbred_and_local_dairy_cows_at_mirpur_Azad_Jammu_Kashmir
https://www.sciencedirect.com/science/article/abs/pii/037843209501376B
https://www.sciencedirect.com/science/article/abs/pii/037843209501376B
https://www.sciencedirect.com/science/article/abs/pii/037843209501376B
https://www.sciencedirect.com/science/article/abs/pii/037843209501376B
https://www.sciencedirect.com/science/article/abs/pii/037843209501376B
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=653663
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=653663
https://www.sciencedirect.com/science/article/pii/S0022030297762763
https://www.sciencedirect.com/science/article/pii/S0022030297762763
https://www.sciencedirect.com/science/article/pii/S0022030297762763
https://www.sciencedirect.com/science/article/abs/pii/S0378432000001536
https://www.sciencedirect.com/science/article/abs/pii/S0378432000001536
https://www.sciencedirect.com/science/article/abs/pii/S0378432000001536
http://www.pvj.com.pk/pdf-files/19_2/78-80.pdf
http://www.pvj.com.pk/pdf-files/19_2/78-80.pdf
http://www.pvj.com.pk/pdf-files/19_2/78-80.pdf
http://www.pvj.com.pk/pdf-files/19_2/78-80.pdf

	_GoBack

