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Abstract

The present study was aimed to assess the suctddarwari horse
semen freezing at owner’s doorstep (field leveBites to record conception
rate and fertility using frozen semen for artifldiasemination (Al). A total of
108 ejaculates out of twenty stallions were co#idctevaluated and subjected

*Corresponding Author: for freezing. Ejaculates that had progressive spgost-thaw motility (PTM)
>30% were kept stored for use in Al as this is aerimtionally accepted
S. K. Ravi minimum standard. Al was performed in Marwari maaiefarm using frozen-
thawed semen. In present study, sperm PTM in eteslsubjected for
Email: skravivet@gmail.com freezing ranged between 7.5+1.44 to 46.5+1.44%e8am sperm PTM%

range <20, 20 to 40 and >40%grses were categorized as poor, moderate and
good freezers, respectively. Conception at the @nbdreeding season was
37.5% (36/96), while the average number of Al penaeption was 2.66

Received: 09/01/2015 Fertility of stallion’s using frozen semen Al was.8% and 36.45%, based on

Revised: 04/03/2015 pregnancy at the end of breeding season and faal, bespectively. There
were individual variations in ejaculates succes$réezing, however, semen
Accepted: 05/03/2015 can be frozen with satisfactory results in fieldtthesulted in an acceptable

conception and fertility using frozen semen in lesrs
Keywords: Conservation, Conception, Freezing, Marwari hoBssnen.

1. Introduction and thus subsequent variable reduction in fertility
Marwari horses are native of Marwar (Amann and PiCkett, 1987) Varlablllty in pOSt-thaW
(Barmer, Jalore, Jodhpur, Lakshman Nagar, Nagauspermatozoa motility has been reported between
Pali) and Mewar €jaculates within (Arangasamgt al., 2008) and
(Bhilwara, Chittorgarh, Rajsamand, Udaipur) regionsPetween (Patt al.,2011) Marwari horses.
of Rajasthan, India. This breed of horse is knoan f Classification of stallions as ‘good’ moderate or
compact conformation and endurance which has goodPoor’ freezers is based on post-thaw motility
export potential (Guptat al.,2014). This population of ~characteristics, including percentage of progresgiv
Indian horses has declined rapidly to an endangerefotile sperm and velocity rate. According to Tisehn
category (Gupta and Pal, 2010; Guetal.,2012) as a (1979), about 20% of the stallions show good semen
result of indiscriminate breeding with exotic or freezability with more than 40% progressively metil
nondescript animals and heavy mechanization. Thi$Perm after freeze—thaw, 60% has acceptable or fair
necessitates steps to be taken to conserve aniplyult freezability (20-40% post-thaw progressive sperm
these animals as Purebred. Availability of Marwari motility), and 20% has poor survival showing leisart
stallions is insufficient and scattered at distamtich ~ 20% progressively motile sperm cells after freeze—
put limitations to breed a mare. Cryopreservatién o thaw. Loomis and Graham (2008) accepted stallions f
semen is a way to conserve and disseminate superiéfeir freezing program when post-thaw progressive
germplasm at a desired time and place. The use dfperm motility was greater than 30% following 3mi
frozen semen in Al increases the Spectrum of dp eli incubation at SGC for more than 25% of the ejaCUlateS.
stallion for breeding. However, the use of frozemen ~ On farm semen collection from Marwari horses, its
in general is limited by the variability betweealbns ~ cryopreservation (Pal and Legha, 2009; falal.,
and between ejaculates within stallions; abilityteé ~ 2009) and use for Al in mares (Arangasarey al.,
spermatozoa to tolerate the freezing-thawing pmces2008) was initiated in the past decade at Equine
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Production Campus, Bikaner but the reports on saimin observation (color, consistency) and examined under
characteristics (Rawt al.,2013) and fertility rates of microscope (total and progressive sperm motility,
stallion’s semen frozen under field conditionsdargy.  sperm count). Parameters like total seminal voluyeé,
Therefore, present study was undertaken with ant@im volume, gel free volume and pH were also recorded.
assess success of semen freezing at farmer’s dpprst Gel free semen was used to evaluate seminal pal, tot
to evaluate their seminal characteristics and &aso and progressive sperm motility percent. Sperm
assess the conception rate and fertility by usingein ~ concentration was determined using hemocytometer.

semen for Al. Semen was extended to contain approximately 150 to
200 x 16 sperm mil before subjected to freezing
2. Materialsand Methods protocol.

2.1 Semen Collection

Twenty apparently healthy Marwari stallions
aged between 6 to 12 years were used for semen
collection at owner’s doorstep from places inclgdin
Udaipur, Ladnu, Dundlodh (Jhunjhunu) in Rajasthan
and Gumijal in Punjab. Semen was collected by
artificial vagina (Colorado model) equipped with a
disposable liner as per the standard method. Serasn
processed for freezing as per the method deschiged
Pal et al. (2011) after recording the fresh seminal
characteristics. The semen samples having progeessi
sperm motility more than 60% were further processed
for cryopreservation. Semen freezing laboratory was
set up at space provided in field. Both primary Fig 1. Semen collection from an elite Marwari stadl
(containing Glucose 0.15g, Sodium citrate dehydrateat owner’s doorstep
2.6g, Disodium EDTA 0.37g, Sodium bicarbonate

0.12g, Streptomycin 0.10g, Benzyl penicillin 0.10g, 2.3 Semen Cryopreservation

made up to 100ml with double distilled water) for Straws filled with extended semen (150 to 200 x
initial sperm washing and secondary media (mixbfre  10f sperm nif) were kept for equilibration in
two solutions i.e. 25 ml from Solution 1 + 50 mbrin refrigerator at 4 to 5°C for 2 hour. These pre
Solution 2 with 20 ml egg yolk) for final dilutiowere  equilibrated straws were placed inside chamber of
prepared in fresh within an hour of semen collettio programmable planner when temperature in chamber
respectively. Gel free semen was mixed with modifie reached to 4 to 5°C. The cooling rate of chambex ata
glucose EDTA primary extender in the ratio of Irida  g,3°C/min from 18°C to 5°C, and frozen at 10°C/min
centrifuged at 2000 RPM at 10° C for 3 min. from +5°C to —15°C, then at 19°C/min from —15°G-to
Supernatant was discarded and the modified secpndanpg°c. After reaching —100°C, the straws were taken

extender was added to sperm pellet as per desiregyt and plunged into canisters dipped in to liquid
dilution rate. Secondary extender was prepared bwjtrogen (-196°C) till further use for Al.

mixing of solution 1 (contains Glucose EDTA: Glueos
6g, Sodium citrate dehydrate 0.37g, Disodium EDTA
0.37g, Sodium bicarbonate 0.12g, Streptomycin Q.10g
Benzyl penicillin 0.10g, made up to 100ml with d@ub
distilled water) and solution 2 (contains Lactode%:
lactose 11g, Streptomycin 0.08g, Benzyl penicillin
0.08g, made up to 100ml with double distilled water
This mixture was then filled in to plastic centggu
tubes (50 ml capacity), centrifuged at 3000 RPNIG&t

C for 30 min, collected clear supernatant fluid and
added with glycerol at 2% of the total volume.

2.2 Evaluation of Fresh Semen Quality o 4
Soon after semen collection, seminal Fig 2: Semen evaluation
characteristics were recorded by direct visualup at owner’s doorstep

and pr
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2.4 Evaluation of Post Thaw Sperm Motility

Two frozen semen straws of each ejaculate were

thawed at 37 C for 30 sec, placed on a pre warmed
slide, covered with a cover slip and evaluated allgu
for motility under the microscope. Semen sampldh wi
sperm PTM>30% were kept stored for further use in
Al.

2.5 Artificial Insemination in Mares

Number of inseminated mares delivered
a live foal

Foaling X
0 Number of mares inseminated during

the season

2.6.4 Fertility Evaluation
Individual and overall fertility of stallions using
frozen semen Al was calculated as percentage ofsnar

Farm mares (>3.5 years of age) at Equinethat are pregnant at the end of each breeding seaso
Production Campus, Bikaner were inseminated towardafter a single or multiple inseminations duringirgke

the end of the estrus once, twice or thrice petecyc
before ovulation and up to 6 hours post ovulation
which was carefully monitored through per-rectal
ultrasonography. Al was done once the follicle
diameter reached40 mm and at every 24 hr till

ovulation was confirmed. Based on sperm PTM%
range <20, 20 to 40 and >40%grses were categorized
as poor, moderate and good freezers, respectiVbby.

frozen semen from stallions categorized as modé¢vate

or several estrous cycles.

Pregnant mares at the end of breeding
season after a single or multiple
inseminations during a single or several
estrous cycles during the one/all breeding( 100

Fertility ceason

0 =

Mares inseminated during the one/all
breeding season

good freezers were used for Al. Eight frozen thawed

straws of 0.5 ml capacity (75 to 100 x®1€perm per
0.5 ml straw) were used (approx. a volume of 4fo)
each insemination into the uterine body when the Al

Similarly, fertility based on foaling was
calculated as percentage of mares that deliverea i
offspring after single or multiple inseminationseov

catheter was just crossed the cervix. Number ofoN€ OF many estrous cycles.

inseminations per cycle was counted as single Al.

2.6 Statistical Analysis
All the experimental data were analyzed using
following calculations

2.6.1 Freezing Succesy/Freezability
The percent of freezing success for
ejaculates was calculated as per the given formula:

the

Number of ejaculates selected

Ejaculate freezability (PTM=30%) X 100

% =

Total
frozen

Number of ejaculates

2.6.1 Conception Rate
The conception percent was calculated as pe
the given formula:

Number of mares conceived at the end
Conception of season X 100

%=

Number of mares inseminated during
the season

2.6.3 Foaling Rate
The foaling percent was calculated as the

percentage of inseminated mares which delivered 4 mrt

foal.

3. Results and Discussion

3.1 Seminal Characteristics

Milky white to creamy appearance with variably
thin consistency of gel free semen observed ingotes
study was similar to observation of Rdlal (2009) in
Marwari horses. Total, gel free and gel volume of
semen were recorded (meantSEM) as 84.61+6.14,
46.20+2.46 and 38.34+5.26 ml, respectively. Vaoiagi
in semen volume may be caused by age, season,
teasing time, frequency of semen collection and
workload which had also been described by Pickett
al. (1988). Previous records of semen volume reported
to vary from 20 to 160 ml (Pal and Legha, 2009) and
30 to 225 ml (Palet al., 2009 in Marwari horses.
Previous observations of mean+SEM of total, gel and
gel free volume of semen reported as 81.46+7.14 (Pa
and Legha, 2009), 23.21+6.48 and 53.69+2.64 ml| (Pal
et al.,2009), respectively in Marwari horses.

MeantSEM of total and progressive sperm
motility percent in gel free semen was 77.61+0.Ad a
70.98+0.79 which is comparable to recent study of
Ravi et al. (2014) in Marwari horses. Pre-freeze
motility observed was 64.85+0.94 percent after @rho
of incubation at 4 to% in refrigerator. Mean+SEM of
sperm concentration in fresh semen was 192.744.26
(ranged 100 to 280 x f0ml™) which is
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comparable 182.0+11.89 x L™ as reported by Ravi fresh semen in horses and a difference of 5 to B0%

et al.(2014) in Marwari horses. often quoted (Wockener and Colenbrander, 1993).
Gary (2005) reported conception rate between 20 to
3.2 Semen Freezability 55% in Thoroughbred horses. Jhamb al. (2006)

Mean+SEM sperm PTM in ejaculates subjectedreported pregnancy rate as 61 and 36%, using fresh
for freezing ranged between 7.5+1.44 to 46.5+1.44%semervs.frozen semen, respectively, in Thoroughbred
with wide individual variation in the semen freezin horses. In a pilot study, Arangasamy (2008) obskave
success. Stallions which had post-thaw motility <20 conception rate of 72.72% using frozen semen of
20-40 and >40% were categorized as poor, moderatgtallions maintained at farm and the number of mare
and good freezers, respectively as per previoudystu inseminated was very less (8/11). Conception réte o
(Pal et al.,2011). In present study, only 30% stallions 37.5% achieved in the present study is apprecidine
were graded as good (6/20), majority (65%) wereto the fact that the longevity of frozen semeneméle
moderate (13/20) and 5% as poor (1/20) freezersteproductive tract is reduced (Watson, 2000) a$ agel
Mean+SEM sperm PTM in selected ejaculates ofmare exhibits estrus for approximately one week. A
moderate to good freezer stallions was 36.41+0.74otal of 35 foals were born out of 36 pregnancies
percent. Freezing success of ejaculates variedlyide observed at the end of respective breeding season

between stallions (Table 1). during 2006 to 2012, with a foaling percent 36.45%.
One still birth occurred in a mare in the year 2009
Table 1: Stallion-wise freezing success of ejaeglat Following Al with frozen semen, foaling rate reptt
to vary from 30% (Wockener and Colenbrander, 1993)
Name of Ejaculates Ejaculates Freezing to 60% (Carnevale and Ginther 1995). Average
stallion subjected for cryopreserved  success pregnancy rates per cycle in mares bred with frozen
freezing (n)  successfully (n) (%) semen was reported between 30 and 40% with a wide
Ashwini 3 3 100 range between sires (Samper, 2001). The qualitjef
Badal 3 1 33.33 semen, the breeding status of the mare and the
Bahadursa 1 1 10¢ management of the mare during the estrus period are
Ehandravans 6 4 66.66 the three factors that had greatest impact on pregn
D rates inseminated with frozen semen (Vidametnal,
eewan. 10 4 4C . . .
Dilbag 6 5 83.3: _1997). More than one msemmatlon_ with frozen semen
Dilsher 12 5 a1 in the same cycle can results in slight but coasibf
Gajraj 4 1 40 higher pregnancy rates compared to a single
Ganes 4 4 10C insemination (Vidamentet al, 1997). Mares with
Hansraj 15 9 60 histories of reproductive problems in general reader
Kohinoor 3 2 66.66 pregnancy rates than the average (Sarapat, 1994).
Kuber 7 6 85.71
Kuieepal . ° ° 1o 3.4Fertility of Stallion
ajrajeshwar 5 3 60 . - .
Rajratal 4 3 75 Overall fertility of stallion’s using frozen semen
Rajtilak 4 None Nil Al was 37.5% and 36.45%, based on pregnancy at the
Samrat 4 3 75 end of breeding season and foal born, respectively.
Sanjay 2 1 50 study stallion-wise fertility, frozen semen of @lfibns
Shekhi 2 2 10¢ (graded as moderate to good freezers) was useal.for
Sikander 4 4 100 Conception rate was observed more than 50% in 3
Overall Total=108  Total=71 ?svitage stallions (good freezers), between 30 and 49% in 3

stallions and less than 30% in 3 stallions graded a
) ) moderate freezers (Table 2). Fertility per cyclighw
3.3 Conception Rater_:lnd anlm_g , frozen semen reported to vary between 30 and 55%
A total of 96 inseminations with frozen semen ooher and Magistrini, 1992). Our findings of fitst
were performed since year 2006 to 2012 in 23 mareéate are well supported by these workers. Number of

repetitively in different breeding seasons. Overally,eq gliotted to each stallion for fertility triabs less
conce.ptlon observed based on pregnancy at the fend 8uring the study and stallion wise fertility which
breeding season year (2006 to 2012) was 37.5%qregnond to conception and foaling are preseinted

(36/96). Average number of Al per conception taphie o Breeding closer to ovulation and depasité
calculated was 2.66n general, pregnancy rates from goman close to the utero-tubal junction can ineréias
frozen semen are not as high as those expected frorfgm”ty for most stallions-
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Table 2: Stallion-wise inseminations with frozemsa (2006-2012)

Name of Number of Mares pregnant Conception Foaling
stallion mares at the end of (%) (%)
inseminate  breeding seass
Bahadursah 8 6 75 62.5
Dilsher 13 7 53.84 53.84
Gajra 6 1 16.6¢€ 16.6¢€
Ganesh 9 5 55.55 55.55
Hansraj 25 8 32 32
Kohinool 8 2 25 25
Rajrajeshwe 9 3 33.3¢ 33.3¢
Rajratan 10 3 30 30
Samrat 7 1 14.28 14.28
Overal Total=9¢ Total=3¢ Average=37. Average=36.4
with frozen semen (Sampet al, 1994). fertility, laboratory evaluation of semen quality

Amann (2005) emphasized that fertility studies remains important. Although laboratory semen
in horse are notoriously difficult to interpret and analyses may not predict actual fertilizing potaindf a
sample sizes of statistical relevance are almossemen sample, the analysis may predict samplesnof |
impossible to achieve. Also, mares could not benlgve fertility and allow exclusion of those samples fram
distributed to each stallion due to colour prefeeenf  artificial insemination program (Amann, 2005).
particular stallion by the owner of the mare. Itswa
reported that in order to determine a true feytilit 4, Conclusions
percentage with a variation of approximately 10%, From the present study, it is clearly evident and
nearly 75 females per treatment must be inseminatedtan be concluded that ejaculates from all theistel
whereas at least 100 females must be inseminated @b not freeze alike and semen from some stallions
reduce the variation to 7% (Amann, 2005). Lowerthose categorized as poor freezers cannot be
fertility occurs when mares are inseminated witizén  cryopreserved. In general, semen from stallions tha
semen (Samper, 2001). Variables affecting thelifgrti  freezes had less frozen-thawed sperm motility pet ¢
include the number of spermatozoa per dose, th@s compared to bovines. Good results of Al witkzéro
number of inseminations per cycle and the timing ofsemen can be obtained by selection of good freezer
the insemination with respect to ovulation (Amann, stallions, monitoring of estrous cycle to predinte of
2005, Sampelet al., 2002) Fina"y, fertlllty is also ovulation and time|yinsemination of mares.
dependent upon the number of spermatozoa
inseminated (den Daast al., 1998), the age of the Acknowledgements
females being inseminated (C.:ar.nevale. and. Ginther, The authors are thankful to Director, National
1995); Sémpeet al., 2002) anfj timing of insemination Research Centre on Equines for providing facilitied
to ovulat|o_n (Amann, 2005; Samp_@t al., 2002). funds to carry out this study in field.
These variables are not detected in semen analysis.
Despite difficulties correlating laboratory data thwi
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