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ABSTRACT 

The present investigation was carried out in the Department of Animal Reproduction, 

Gynaecology and Obstetrics, College of Veterinary Science and Animal Husbandry (OUAT), 

Bhubaneswar in collaboration with Frozen Semen Bank, Cuttack under Fisheries & Animal 

Resources Development Department, Govt. of Odisha. A total of 192 ejaculates were 

collected from healthy six Binjharpuri bulls by artificial vagina method. These ejaculates 

were evaluated, processed and cryopreserved in liquid nitrogen (LN2) with Tris-Egg yolk-

Citrate-glycerol extenders. Routine behavioural parameters like Approach to test site, 

Eagerness to approach stimulus, Approach to dummy, Sniffing and licking, Flehman’s 

reaction, Libido, Protrusion of penis, Mounting, Copulatory thrust and ejaculation, Reaction 

time & seminal parameters such as volume, pre-freeze motility, mass activity, livability, 

sperm concentration and sperm abnormality were recorded whereas, post-thaw motility 

evaluation was done after 24 hours of cryopreservation of collected semen samples. The 

service behaviour index was calculated as the mean of 10 parameters related to sexual 

behaviour. Statistical analysis of the data obtained during the present course of investigation 

was carried out as per one way analysis of variance of the ANOVA procedure and using the 

software IBM SPSS 25.0. The routine semen parameter evaluation of all the six Binjharpuri 

bulls yielded no significant difference among them so far as volume (ml) and sperm 

concentration (millions per ml), mass activity, pre-freeze motility, post thaw motility, 

livability and sperm abnormality were concerned.  

The following are the overall mean of different parameters of Binjharpuri breeding 

bulls. This is the first study of this kind, which might be helpful to evaluate the breeding bulls 

in future. 

Service Behaviour Index (1-5) : 2.82±0.03 

Semen Volume (ml) : 3.76±0.09 

Semen Concentration (million/ ml) : 888.71±36.05 

Mass Activity (0-4) : 2.74±0.07 

Livability (%) : 75.21±0.47 

Pre-freeze motility (%) : 77.66±1.67 

Post-thaw Motility (%) : 44.04±1.37 

Sperm Abnormality (%) : 8.76±0.14 

   

 



INTRODUCTION 

Binjharpuri commonly called as ‘Deshi’, a breed of cattle, is mostly found in 

Jajpur, Kendrapara and Bhadrak districts of Odisha.  Their population is about 110553 

(2016, NDDB). It is named after the local area "Binjharpur" of Jajpur district in 

Odisha. They are maintained for milk production, draught as well as manure 

production. Animals of this breed are chiefly white in colour and occasionally grey, 

black and some brown. Their milk yield ranges from 915-1350 kg per lactation with 

milk fat per cent ranging from 4.3-4.4. Govt. of Odisha has decided to induct the 

breed to the Frozen Semen Bank, Cuttack for semen collection for artificial 

insemination. Binjharpuri breed is very much adaptable to our local environment. 

Binjharpuri cow has already been registered as 33rd cattle breed in India. Potentiality 

of Binjharpuri cattle in terms of milk production under semi-intensive management, 

disease resistance, fertility and draftability of bullocks, pushed it to be placed under 

programme for conservation of indigenous germplasm. The demand for elite 

indigenous animals is getting very high in India over the recent years owing to their 

milk quality, adaptability to harsh environment as well as their survivability on 

available poor quality type of feeds and fodders. The Odisha breeding policy 2015 

puts thrust on conservation and improvement of native germplasm in the state. 

Moreover, Binjharpuri breed will be used for genetic up gradation programme as 

Haryana will be slowly eliminated by replacing with Tharparkar and Binjharpuri. 

Under national project on bovine breeding, procurement of Binjharpuri bulls for AI in 

cattle was planned. As per the Minimum Standard Protocols of Govt of India, bull that 

is to be used at sperm station, need to undergo a series of screening process. A 

detailed study has already been made about the fertility and production status of 

Binjharpuri cows (Dash and Sethi, 2008). However, no such effort has been made to 

have an extensive study about the male fertility traits of a Binjharpuri bull, which is 

absolutely needed for selection of bull calves for adopting selective breeding. 

The indigenous breeds of cow are an integral part of traditional agriculture. 

However they are progressively diluted due to the interventions of crossbreeding 

programmes and modern mechanization of agriculture in India. Indigenous cattle 

contribute approximately 50 per cent of total milk production in India and are also 

able to withstand extreme weather condition (FAO, 2012). The demand for frozen 



semen from the elite indigenous bulls is increasing throughout the country due to their 

milk productivity, adaptability, heat tolerance, disease resistance and survivability on 

available poor feeds and fodders. Breeding soundness evaluation (BSE) of the bulls is 

very important to achieve the target of producing quality frozen semen with better 

fertility. For this, the relationship between the sexual behaviour and the quality of 

semen of the breeding bulls should be studied. Sexual behaviour traits reflect the 

reproductive efficiency of the breeding bulls and are of paramount importance in a 

breeding program. Libido characteristic of bulls is a heritable trait. Aggressive and 

efficient breeder bulls are more likely to have offspring those also good breeders. 

Sexual behaviour is a very complex phenomenon, controlled by the endocrine 

constitution of an animal, influenced by the social environment, sensory capacities 

and sexual stimuli (Naskar and Nagpaul, 2005). Joshi and Kharche (1992) reported 

that the intensity of sexual expression not only reflects the sex drive (libido) but also 

the seminal attributes of bull. Also, sexual behaviour stimulation could increase 

spermatozoa production (Sholikah et al., 2018). 

Among different advancements in reproductive biotechnologies, Artificial 

Insemination has made a profound contribution in genetic improvement of the dairy 

animals. By this technique, a single ejaculate from the male is used to impregnate 

multiple number of females. Cryopreservation of semen further adds a beneficial role 

in adopting this technology. These techniques have been used commercially in dairy 

industry. Semen freezing process is a time consuming, laborious and costly venture, 

requiring lots of inputs. A large number of sperms are rendered incapable to fertilize 

the ovum following freezing and thawing. Besides, rejection of frozen semen straws 

for poor post thaw quality and freezability results in wastage of all efforts. The 

freezability of semen varies between species, breeds and among individual males 

within the same breed. Genetic diversity presents a natural barrier to the spread of 

diseases. This is of course, the opposite of the current trend towards uniformity and 

genetic monocultures in much of the livestock sector, with respect especially to 

poultry and pigs, but also dairy cattle. 

Promoting robust local breeds is the antidote to this risk and the measure we 

need to take to lessen risks. Apart from being genetically less homogeneous, these 

animal genetic resources have been selected over many generations for what scientists 



call ‘fitness traits’ and are less likely to succumb to diseases. Such animals have the 

added advantage of being able to cope with fluctuating feed supplies, and withstand 

some lack of feed by down-grading their metabolic rate. These populations need to be 

preferred, taken very seriously at the highest level by policy makers with lion’s share 

of investment for protecting the requirement of future generations. A lot of individual 

variability exists in these populations and superiority in each economic trait needs to 

be explored to enhance productivity. Sustainable use of these animals will lead to 

conservation. That is why we have to intensify conservation of local breeds like 

Binjharpuri in its native tract, so that our goal can be achieved. In this competitive 

growing market, rearing or conserving a native breed, is really a difficult task. There 

must be such intensive support systems for conservators or else soon they will perish. 

Looking to the above need a novel attempt has been made with the following 

objectives. 

• To study the sexual behavior in Binjharpuri breeding bulls. 

• To study the spermiogram after collection, processing and evaluation of neat 

and frozen thawed semen samples of Binjharpuri breeding bulls. 

 

 

 

 

 

 

 

 

 

 

 

 



REVIEW OF LITERATURE 

The breeding soundness evaluation (BSE) of bulls has been a very cost 

effective procedure in veterinary field providing benefits like risk reduction and 

improvement in the intensive usage of bulls, enhanced herd fertility and farmer’s 

economy. When performed appropriately, semen evaluation is an important 

component of the breeding soundness evaluation. Proficient physical/ reproductive 

examination, including measurement of scrotal circumference and evaluation of 

semen contribute greatly to the fertility and economics of the individual herds, adding 

the importance of understanding those factors affecting cow fertility. In spite of so 

many advantages, there exist challenges in achieving full acceptance of Bull Breeding 

Soundness Evaluation (BBSE), particularly by the dairy industry in the developing 

countries.  

In dairy sector, to improve the performance of the offspring, insertion of 

superior quality breeding bulls at semen collection centres is need of the hour. Good 

quality semen production not only reduces the post-thaw rejection of semen straws, 

but also improves conception rate of the herds following insemination. Therefore, 

study of service behaviour of breeding jersey bulls has been focussed along with the 

estimation of their concurrent relationships with the quality and fertility of the semen. 

2.1 Service behaviour of the bull 

Bishop et al. (1954) reported no relationship found between the palpable 

characteristics of the genital organs or the libido of the bulls with their fertility.  

As analyzed by Fraser (1960) in a group of 102 bulls, 50% of the bulls had a 

reaction time of approximately 2 minutes, while 12% of them did not react-even up to 

one hour. Therefore he suggested that bulls may be selected on the basis of their 

reaction time.  

Kerruish (1955) observed  a significant improvement in sexual behaviour and 

a rise in conception rate by 8.7 % when ten bulls were placed for five months on 

regimes of intensive sexual stimulation prior to semen collection. 



Crombach et al. (1956) used identical twin bulls and showed that if one of the 

twin bulls was allowed a false mount following restraint for 5 min, the number of 

active sperms in the bull was doubled as compared to that of the non-restrained twin 

bull. 

As reported by Hale and Almquist (1960), the recovery from sexual satiation 

to a particular stimulus varied from individual to individual and those who quickly 

recovered showed a short reaction time. 

Watson (1964) gave opinion that sexual desire or libido in the male domestic 

animals is largely inherited but could be modified widely by the environmental 

influence. 

Tomar et al. (1966) reported that in the Haryana bulls, reaction time varied 

significantly between months.  

Roberts (1971) reported anpositive correlation of optimumosexual desire with 

different seminal attributes and fertility of all domestic ruminants. Irrespective of  

delay involved in allowing bulls to mountowithout ejaculation resulted in significant 

improvement in different semen characters being greater after  two mounts than that 

after one mount (Signoret, 1962; Almquist, 1973). 

Blockey (1978)orecorded alhigher first cycle pregnancyhrates in heifers, 

mated withkbulls havingohighermserving capacity,ocompared to thoseomated 

withjlower servingocapacity bulls. 

Chenoweth et al.o(1979) foundothat outoof threeomethodsoof assessingosex 

driveoinoyearling0beef bullsolike service capacity score, libidooscore andoreaction 

time to0the firstoservice, theolibido scoringopattern wasothe mostocredible. Whereas, 

theoLH andotestosteroneovalues wereonot significantlyocorrelated orowereopoorly 

correlatedowith sexodrive measurements. 

Smithoet al. (1981)mobserved thatpin bullsothe libidooassessment 

providesmgreater predictionoof bull fertilityothan didosemen assessmentoalone. 

Chenoweth (1981)oreported thatoproper assessmentoof factorsosuch as libido 

andomating abilityobefore breedingpcan greatlyoreduce theopossibility ofopoor 



reproductiveoperformance fromosingleosire. Heoalso opined thatoin elicitingomale 

sexualoresponse ,visualpcues areomore effectiveocompared topolfactoryocues. 

Blockey (1981) opined thatoallowing the0bulls to watchotheir counter-parts 

engagedoin copulatoryoact enhanced0their sexualoperformance. 

Chenowetho(1983) recordedothat characteristicsolike motility andosurvival 

rateoof spermatozoaoas welloas conceptionorate are influencedopositively byothe 

precoitalostimulation.  

Bikner et al.o (1983) foundothat the conceptionorate forothe bulls withohigh 

libidoowas 51.4% whereasothat of bullsowith lowolibido was030.6% (P<0.01). 

Crichtonoand Lishmano(1985) opinedothat itowas sexualoexperienceorather 

thanothe agepthatodeterminedothe matingoactivity ofotheobulls. 

Bhosrekaroet al.o(1988)0reportedono significantodifferenceobetweenobreeds 

for different components of the service behaviour. However, otheybshowedoseasonal 

variationosignificantlyofor reactionotime. Useoofmbullsowithmgreaterolibidoohas 

beenoshownntoobenefitmpregnancyorates,mtimeoofmconception, olength ofocalving 

seasons, ohomogenitynofocalvesmatoweaning andomore efficientouse ofopersonnel 

(Blockey et al., o1978, 1989; oGodfrey andoLunstra, o1989). 

Libidoois a responseoto endogenousoor exogenousostimuli mediatedothrough 

aovariety ofophysiological mechanism, oprevious sexualoexposure andomotivation 

(Bryant, o1989). oPathak etoal. (1990) oevaluating theolibido andocomparingowith 

semenocharacters inoyoung (3-5 years) oand oldo (9-12 years) ocrossbredobulls 

observedothat libidoowas longostanding  inoyoung bullsobut oldobulls had aogreater 

(P<0.01) osemen volumeoand lower (P<0.01) osperm concentrationothanoyoung 

bulls. oThe overalloaverage reactionotime waso289o±o31.20 Sec. 

Amanno (1990) opinedothat absenceoof adequateosexual preparationoprioroto 

semenocollection reducesothe libidooand courtshipobehaviour withoconcurrent 

deficiencyoin vigouroof theoejaculatory reflexoWhereas, osexual preparationowill 

increaseothe numberoof spermoejaculated. oAnzar et al. o (1993) foundothat sexual 

behaviourohad noorelationship withofertility rateoof buffaloobulls (r =o0.42, 

oP>0.05) oand sexualobehaviouroindex can beoused foroselection ofobuffalo 

breedingobulls.  



Prajapatio (1995) oobservedothat temperamentoof theobulls wasolessoaffected 

phenotypicallyoand usuallyogovernedoby theogenetic makeupoof anoanimal. Itowas 

alsoomarked thatovariousoservice behaviouroindices likeotemperament, olibido, 

erection, oprotrusionoand intensityoof thrustoimproved significantlyoin bulls 

undergoingoregularoexercise. NarasimhaoRao etoal. (1996) ofound thatoflehman’s 

reflexowas exhibitedomore frequentlyo (P<0.01) byoOngole thanoMurrah, oJersey x 

Ongoleocross andojersey bullsoin descendingosequence. They alsoofound theodesire 

forocopulation wasovery strongo (P<0.01) foroJersey bullsofollowed byoMurrah and 

Jerseyox Ongoleocross. Theofrequency ofoweak desireowas significantlyohigher 

(P<0.01) oamong   Jerseyox Ongoleocross bullsocompared toopure Jerseyobulls. 

Similarly, othe copulatoryothrust scoreowas higherofor youngobulls andowas very 

goodoto excellentofor Jerseyobulls followedobyoothers. 

Chenowetho (1997) opinedothat bullosex driveoor libidoois aomeasurable 

trait, owhich isomostly geneticallyoinherited. Itoalso representsoan importantoaspect 

ofobull reproductiveoperformance, withopositive effectsoon herdopregnancyorates.  

Purohitoet al. o (1998) foundolibido scoreowas significantlyopositivelyocorrelated 

(P<0.5) owith semenovolume inoSurti buffaloesoand alloother correlationsobetween 

sexualobehaviour andosemen qualityoparameters wereonot significant. oSilva Mena 

etoal. (2000) exploredoa positiveorelationship betweenobull sexodrive and 

reproductiveoperformance inoBOS indicusobulls inoMexico. Chandleroet al. o (2003) 

statedothat aoshorter reactionotime yieldedobetter qualityosemen, obeingosignificant 

onlyofor volumeoand individualomotility. Furtherothey suggestedothatostronger 

intensityoof thrustoproducedobetter qualityosemen comparedoto visualoquantification 

ofolibido scoringoin breedingobulls. 

Mandaloand Tyagio (2004) foundosignificanto (P<0.01) differenceoin 

reactionotimeoamongoadult andoyoung Sahiwalobulls. Seasonalovariationoshowed 

significanto (P<0.05) oeffect onoreaction timeoof youngoand wasonon significantoin 

adultobulls. Theyoobserved significanto (P<0.05) influenceoof seasonoon penile 

erectionoof bothoyoung andoadult Sahiwalobulls. Further, osignificanto (P<0.01) 

differenceoin intensityoof thrustobetween youngoand adultobulls wasoalsoonoticed. 

Theovalues forodifferent pre-copulatoryoservice behaviouroin Sahiwalobulls 

wasoalso reportedosuch asochin restingoon backoof dummyo (11.40o±o3.37%), 



frequencyoof flehman’soreactiono (25.95o±o9.37%),osmellingothe hindopartoof 

dummyo (15.43o±o3.69%),odribblingofrom prepuceo (100o±o0.0%), lickingoof 

genetaliao (1.23o±o0.67%) andoraising of tailo (7.26o±o4.66%).       

Parkinsono (2004) ofound thatothe potentialofertility ofobulls canobe 

evaluatedoby assessmentoof matingoability andophysical examination. oBoth 

methodsoare usefulofor screeningoout lowofertility bulls. oTogun et al. o (2006) 

opinedothat the efficiencyoof sperm production, olibido andoquality ofosperm 

tendoto remainouniform throughoutothe reproductiveolife butomay beosignificantly 

alteredoby aging, onutrition, oenvironment, ohealthostatus, odrugs andochemicals. 

Galinaoet al. o (2007) observedothat screeningoandoselectingobullsofor 

desirableoreproductiveotraits andohigh libidoois knownoto improveoreproductive 

performanceoof theoherd. Mandaloet al. (2008) oobserved thatoflehman’soreaction 

wasonot significantlyorelated withogood sexualobehaviour asoonly 36%oofobulls 

showedoflehman’soreflex duringocourtship. Mandaloet al. (2008) ofound thatoyoung 

bullsoproducingofreezableoqualityosemen hadohigher libidooscore andogreater 

intensityoof thrustoas comparedoto thatoproducingonon-freezableoqualityosemen. 

Elrabieoet al. o (2008) ofound thatolibido score, otemperament scoreoandosemen 

volumeo (ml) wereosignificantlyo (P<0.01) ohigherofor groupoof 

bullsohavingorubber mattressocollectionofloor, whereoas concreteoflooroshowed 

significantlyo (P<0.01) ohigherovaluesoofoerection score, oprotrusion scoreoand 

intensityoof thrustothan brickoclay andorubberomattressofloors. 

Evelin et al. o (2009) observedothatobehaviouraloalterations andoslippingoare 

lessofrequent inobullsokept onorubber matsothan inobulls onoslattedofloors. Bullsoin 

strawobedded pensoshowedohardly anyobehaviouraloalterationsoand nooslipping. 

This indicatesothat rubberomats improveothe situationoof fatteningobulls inoan 

animalowelfare pointoof view, obut doonot reachothe softnessoof strawobedding. 

Bullsowhich haveobeen movedofrom strawointo slattedofloor pensoat anoaverage 

liveoweight ofo450 kgovery quicklyodeveloped theosame behaviouraloalterations as 

bullsohoused inoslatted flooropens duringothe wholeofattening period. oHowever, the 

extendedorearing periodoon straw canobe regardedoas anoimprovement ofothe bulls’ 

situation.oTherefore, thisoalternativeois tooprefer toothe conventionaloslattedofloor 

system. 



Mishra oet al. (2011) statedothat service obehaviour  index oanalysis 

mightobe aosimple, economicoand dependableomethod foroscreening ofobreeding 

bullsowhich hasoshown aolinearorelevancyowith semenoqualityoand conceptionorate 

thatocan suitablyobe employedoin frozenosemenostations.  

Singh etoal. (2015) oopined thatothe correlationoof variousosexual behavior 

andosemen qualityoparametersoreflected theoimportance ofosexual behavioroin 

predictingothe qualityoof semenoand theirofutureoutility.  Islamoet al. o (2018) 

opinedothat libido, osemen qualityoand fertilityoare linked togetheroand taken into 

considerationoduring breedingobull selectionofor theohigher fertilityoin AIoprogram. 

Chikhaliyaoet al. (2018) opinedothat semenocharacteristics, ofreezability and 

semenoproductionoefficiencyoofoGirobullsoareocomparableotoootherobreedsoof 

cattle. 

2.2 Semen analysis 

Improving theoquality of frozenosemen, minimizing theopost thawodiscard 

rate andoincreasing conceptionorate haveobeen tried byoseveraloworkersoby 

screeningodifferentosemen samplesothrough routineosemenoevaluation, post-thaw 

semenoevaluation.  

2.3 Routine semenoevaluation  

2.3.1 Volumeo 

Increaseoor decreaseoin volumeoof semen isonot usually correlatedowith 

fertility or sterilityoin a maleounless ejaculationofails to occuro (Roberts, 1971). oThe 

ejaculatedovolume significantlyoincreased withoage (Abdel-Raouf, 1965; oColchen-

Bourlaoud, o1973; Raooand Rao, 1979) and theosameowas increasedolinearly 

withoage alongowith motileospermatozoa andosperm concentration, whichowas 

correlated withototal spermocount (Almquist andoCunningham, 1967; oColchen-

Bourlaoud andoThibier, 1973). Aocorrelation betweenototal numberoof spermoand 

semenovolume wasoalso reportedoby Nishiyamaoet al. o (1968).  

Theooverall meanoseminal volume(ml), omass activityo (0-4), individual 

motilityo (%), liveosperm (%), spermoconcentration (million/ml), onormal spermo 

(%) andoconception rateo (%) areo2.42 ±o0.22, o2.77 ±o0.09, o57.48 ±o1.83, o86.51 



±o0.81, o1316o± 44, o87.30 ±o1.64oand 35.53o± 2.16orespectivelyoinoCrossbred 

Jerseyobullso (Bedioet al., o1984). oThe averageovolume foro62.5%oJY bullsowas 

significantlyohigher thanootherogenetic groupsoexcept 75%oHF bullso (Sagdeo et 

al., 1990). oThe pooledoover breedogroups meanovolumeowas 4.11o± 0.02ml, oin 

monsoon, o3.62 ±o0.03mloin summeroand 3.18o± 0.02oml inowinteroseason. 

Individualobreed wiseomean alsooindicate thatomaximumovolume isoin monsoon 

followedoby summerowith minimumovolume inofor allobreeds inowintero 

(Sadgeooet al., o1991). 

The meanoejaculatedovolume (doubleothrust) recordedoin Girobulls (7.03o± 

0.44oml) did notodiffer significantlyofrom that inoJaffarabady bullso (6.36 ± 0.33ml)  

(Raina and Dhami, 2004). It hasobeen reportedothat theoaverage volume(ml), opH 

,mass activity, opercent motility, oconcentration (milliono/ml), liveosperm %,osperm 

head, omid piece, otail and totaloabnormalities (%)oof neat semenowere 1.82 ±o0.16, 

6.51±o0.46, 3.24 ±o0.14, 72.92 ±o2.70, 1335.42o± 58.36, o85.01 ±o2.21, 1.35o± 

0.21, 1.78 ±o0.28 3.10 ± 0.55oand 6.44 ± 0.16orespectively. Theoacrosome reaction 

waso48.08 ± 1.39 %oindicates itsofitness (Pandeyoand Gupta, o2004). 

The effectoof season onovolume, spermomotility andopercent live 

spermatozoaois reportedoto be nonosignificant toohalf bred andotriple crossoGir bulls 

(Bhoiteoet al., o2008). Volume ofoFriesian Girocross bredo (5.278 ± 0.056) was 

significantlo higherothan JYoFriesian crossobred (IFJG) o (4.473o± 0.083) oand 

BrownoSwiss FresiansoGir cross bredo (IBFG) inotriple crossobreeds (Bhoiteoet al., 

2008).  

Volumeo (ml), colour, oconcentration (x106/ml), omass activity, omotility 

(%), normaloacrosome, mid-piece, otail (%) andonormal head (%)owere 4.5 ±o0.4, 

3.5 o ± o 0.3, o 1410.0 o ± o 70.0,o3.8 o ± o 0.3, o 77.5 o ± o 1.5, o 93.5 ± 0.5 and o 

93.5 o ± o 1.0 respectively o in o fresh o semen o of o HF o Crossbred  bull o (Munsi 

et al., o 2007). 

Ejaculate o volumeo(ml), osperm omotilityo (%), concentrationo (X106/ml), 

totaloabnormality (%), totaloviability, HOSToand pH  wereo5.03 ± 0.2, 83.5 ± 2.4, 

1480.0 ± 70.0, o5.40 ± 0.6, o82.30 ±2.8, o83.80 ± 3.3 ando6.59± 0.0orespectivelyoin 

freshosemen ofobull (Uysal et al., o2007). Ejaculateovolume (ml), oMass activityo 



(0–5 scale), oInitial motilityo (%), Spermoconcentrationo (million/ml) andoSperm 

concentrationoper ejaculateo (million) were 3.81±0.03, o2.36±0.02, o56.18±0.001, 

792.36±6.09, o3175.38±33.18orespectively inoSahiwal Bullso (Bhakat et al., o2011). 

Semenovolume (ml), oSemen pH, Spermoconcentration (x109), Totalosperm count 

(x109), Sperm motility of fresh semen (%),oTotal motile spermocount (x109), oSperm 

motilito before-freezingo (%), Spermomotility post-thawingo (%) were 6.46 ±o0.13, 

6.3 ± 0.01, o1.29 ± 0.02, 8.35 ±o0.24, 70.4 ± 0.15, o5.88 ± 0.17, o55.7 ± 0.21, 40.9 

±o0.21 respectively inoOngole bullo (Isnaini et al., o2019). 

2.3.2 Mass activity 

Motility belowo50% was oftenoassociated witholow conceptionorates and 

poorofertilityo (Blom, 1950). Theoinitial motilityowas moreoclosely relatedowith 

semenocharacteristics andofertility (Bishopoet al., o1954 and Erboet al., o1956).  

Massoactivity isoevaluated asoa routineotest carriedoout tooassess semenoquality 

doneoimmediately afterocollection. Waveomotion isothe outcomeoof orientedosperm 

cell movement, owhich comeointo phasesoand it canobe observedoonly inohigh 

densityospecimens suchoas ram or bullosemen, butohardly inohuman, rabbitoor other 

animals, owhose semenoisoless denseo (Mann andoLutwak-Mann, o1981). 

Grossomotility of spermatozoaoreflects theocombined effect ofosperm cell 

concentration andothe viabilityoof sperm cellso (ZemJanis, 1970). oMass activity is 

mostosubjective testoand can varyofrom individualoto individualo (Bhosrekar, 

o1990). Averageomass activity of Pure JY, o75% JY, 62.5%oJY,50% JY, o75%HF 

and 62.5% HF was 3.04 ± 0.03, o2.07 ± 0.12, o2.30 ± 0.15, o1.93 ± 0.06, 1.77o± 0.19 

and 2.27 ±0.08orespectively and o50% and 75%oJY bullsohave showedosimilar 

values. 62.5% JY andoHF bulls areoalso similar inothis respectobut wereoslightly 

superior too75% HFobulls (Sagdeo et al., 1990). oThe mean massoactivity scoreoand 

percent individualosperm motilityowere significantlyo (p<0.05) higheroin Girobulls 

(3.33 ± 0.11 and 7.50 ± 0.89) thanoJaffarabady buffalo semen (2.80 ±0.06 and 66.75 

±1.04) (Raina and Dhami, 2004). 

The mass activity of spermsois consideredoas viability characteristicoand is 

determined throughomicroscope byolow magnification. oThe mean numericalovalue 

for massoactivity of theosperm collectedoin June, o2013 waso2.49, 3.83oand 2.16 

respectivelyo (Kiani et al., 2014). oThe mean massoactivity of semeno (0-5 scale) 



estimatedoin the Hallikarocattle (consideredoas oneoof the premierodraught breedoof 

India) waso4.32 ± 0.01 withorange of 0.50 too4.50 (PremoKumar et al., 2020). 

2.3.3 Individual motility  

Bovineosemen shouldocontain aominimum of 40oto 50% motileosperm, as 

lowomotility wasoassociatedowith infertilityo (Blom, 1950). While, oBranton etoal. 

(1951) opinedoa minimum initialosperm motilityoof 70% requiredofor efficient 

breeding policy. Althoughothe motility ofofertile bulls wasohigher than 

infertileobulls, the decreaseoin motility didonot parallel to theodecrease inofertility 

(Rollinson, o1951).  

Blom (1950) oand Bishopoet al. o (1954) reportedothat, the initialomotility 

hasoa positiveocorrelation withosperm concentrationoand fertility. oAgain Lasley 

(1951) foundoa highlyosignificant correlationoamong percentageoof liveomotile and 

progressivelyomotile spermatozoaoin freshosemen.  

Abdel–Raoufo (1965), Almquistoand Cunnighamo (1967) foundoincrease in 

percentageoof motileospermatozoa withoadvancement ofoage. However, othe effect 

ofoseason onoinitial motilityowas demonstratedoby Tripathy andoPrabhu (1968),who 

could notofound significantoeffect of season. However, oDojcseva et al. o (1979) 

reportedosignificantodecrease in motileosperm. 

The averageomotility of pureobred andocrossobred bullowas 82.84 ±o0.77 and 

75.26o±o2.57%orespectively. Liveosperm and spermoconcentrationomillions/ml 

were 84.37±0.81, o73.63±2.5%,o1003.92±50.79oand 1176.31±16.13o (Barik etoal., 

1987). Theoinitial motilityoof PureoJY, 75%oJY, 62.5%oJY, 62.5%oHF and 

75%oHFoareo72.14±0.65%,o47.50±4.62%,o52.07±1.77%,o46.69±2.23%oando30.24

±o2.24%, respectivelyo (Sagdeo et al., o1990). Meanovalue foroinitial andopre-freeze 

motilityowere significantlyo (p< 0.05) ohigher inocattle (81.67±o1.28 % ando72.87 

±o1.47o%) thanoin buffaloo (76.94±1.81o% and 67.76±2.03%)osemen. Postothaw 

motility didonot varyobetween themo (45.23 ±1.71 %oVs 44.49 ±1.99 %)o (Dhami et 

al., o1991). 

Similarly, othe initial motility in 75%ocross bred bullowas 67.77%o (Chauhan 

et al., 1983). oHowever, goodoinitial motilityoalone is notoan accurateoindicatoroof 

fertilityoin bulls (Swanson and Herman, o1994). Theovelocity of spermois 



anoindirect measureoof the forceoof movement. oPenetration of cumulousooophorus 

does notodepend uponothe degreeoof progressivenessoof movementobut itodoes 

requireoreasonableovelocity. A smalloreduction inovelocity mayoaffectosperm 

penetrationoof zonaopellucidao (Olds –oClarke, o1996).  

Baumberoet al. o (2000) hadoreported thatosperm motilityomay beoa more 

sensitiveoindicator ofooxidative stressoand isotherefore inhibitedobefore any 

measurableoincrease inolipid peroxidationoand the spermomotility mayobe affected 

byoROS throughoa mechanismoof actionoseparate toothat of lipidoperoxidation. oIn 

somaticocell systems, oit has beenoproposed thatoH2O2 causesoperturbationsoin 

importantobiochemicalofunctions, includingoincreased formationoofooxidized 

intracellularosulfa-hydryls, rapidodecrease inoATP levelsoand aoconsequent 

depression ofoglycolyticoflux. 

It has beenoproposed thatosperm immobilization was due to aodecreased 

phosphorylation ofoaxonemal proteinsorequired forospermomovementoandoalso 

reported thatoROS inhibitedoone oromore enzymesoof oxidativeophosphorylation, 

glycolysis, or both, othusolimitingoATP generationoby theosperm cello (Baumberoet 

al., o2000).  

Spermomotility isocorrelated withosperm abnormalitiesoandomembrane 

integrity. Liveosperm percentageois theoonly parameterocorrelatedowithofertility. 

Motilityoand liveosperm percentageocould beoused asoa predicativeomeasureofor 

fertilityoinosemenoanalysisoof buffaloo (Mahmoud et al., o2013). 

Theoindividualomotility ofoKankrej bullosemen rangedobetween 80oto 92 per 

centowith theomean valuesoof 86.15o+ 0.30 perocent. Individualomotility of 

spermatozoaoin presentostudy wasoat parowith reportsoof HFobulls, Sahiwaloand 

Jerseyobullso (Pateloet al., o2013). 

Pureobreed bulloshowed significantlyohigh values ofoindividual motilityothan 

crossobred bull. Weocan define individualomotility percentageoas, spermatozoaowith 

anyomovement inomicroscopic fieldocalled spermoindividual motilityo (Khan etoal., 

2017). 

 



2.3.4 Spermoconcentration 

Lagerlofo (1934) oreported that, othe sperm concentrationoin fertileobulls 

variedofrom 30X106oto 200X106 peromm3.  Haq (1949) ofound that, ospermatozoan 

densityoremained within normalolimits inomany bulls withotesticular degeneration. 

However, oininfertile orosterile bulls, othere wasoa rapidodeclineoinosperm 

concentrationoamong first, osecond andothird ejaculatesoindictingoa poororeserve 

withoreduced spermoproduction (Rollinson, o1951). Brantonoet al. o (1951) reported 

that spermoconcentration of atoleast 900omillion peromm3 isorequired foroefficient 

breeding.  Aoproportionate increaseoin spermoconcentrationowith advancementoof 

ageowas reportedoby Colchen –oBourlaud andoThibier (1973) oalong withoRao and 

Raoo (1978). On contrary, oSchluter (1975) observedono significantoeffect ofoage on 

sperm concentration.  

Nishiyama et al.i(1968) found i aicorrelation betweenisperm concentration 

andienvironmentalitemperature. Similarly, iPorwel et al. (1977) ireported highly 

significantieffect ofiseason, iwhileiDojcseva et al. (1979) describediaidecreaseiin 

spermiconcentrationiduringiwinteriseason. Spermiconcentrationiperiml isioneiofithe 

mostiimportantitraitsiof semeniquality foriacceptance inifrozen semeniproduction. 

The averageisperm concentrationiin Gir andiJaffarabady bullsisemen wasi2608 ±i53 

and 1384 ±i40 millions, irespectivelyi (Rainaiand Dhami, i2004). 

 Haugan et al. i (2007) foundithat theinatural rangeiof spermiconcentrationiat 

collectioniwithin someiof theiindividuals wasiassociated withireproductive 

performance. iHowever, the mostifavorable spermiconcentration at semenicollection 

differediamongibulls and no primaryieffect (when adjusted for bull) ion calving rate 

was found. Further, ithe inherentifertility potentialiof individual siresiwas not 

mirrorediby theiaverage spermiconcentration initheir ejaculates.  

An insignificanticorrelation wasiobserved betweenithe sperm concentrationiin 

the ejaculateiand theimorphological traits, idimensions andishapesiofibull 

spermatozoa. Theiless concentratediejaculates containedispermatozoa withia slightly 

largerihead circumferenceiand a moreielongate headishape inicomparison withithe 

spermatozoaiin theimore concentratediejaculates. The highestifrequency of 

morphologicallyimalformed spermatozoa, iboth in theicase ofiprimary andisecondary 



alterations, was observediin ejaculatesiwith a spermiconcentration ofino moreithan 

1000 x 103/ mm3 (Kondrackiiet al., 2012). iMorrell et al. (2018) ifound that the mean 

concentrationi (±SD) was 88±20×106 /mliand 55 ± 19×106 /mlifor beef andidairy bull 

semen, irespectively (P < 0.001). 

2.3.5 Liveispermatozoaicount 

A StainingiMixtures foriDifferentiatingiLive andiDead Spermatozoaihave 

been proposedisince the originalireport of this techniqueiby Lasleyiet al. (1942). 

Since theibackground staini (opal blue) usediin theirimethod wasinot availableiduring 

the war, imixtures usingifast greeniwere reportedisatisfactory byiMayer et al.(1947). 

A differentistaining methodifor differentiatingilive and deadibull spermatozoa 

wasiproposed by Blomi (1950) usingieosin as theisperm stainingisubstance and 

nigrosinias theibackground stain. iThis mixtureigave aivery uniformipreparation with 

stainedi (dead) cellsiclearly distinguishableifrom theilive or unstainedicells. The 

nigrosiniprovides a smootheribackground stainithan fastigreen, opaliblue, orianiline 

blue. It seemsito obscureithe sperm lessiand mixesiwith seminaliplasma oridiluter 

more uniformly. iFor thisireason it canibe used asieasily withiegg-yolk diluted-semen 

as withisemen notimixediwith eggiyolk. 

The properistaining ofidead spermiwas found byiMayer et al. (1951) 

idepended uponicareful controliof pH, iosmoticipressure, stainiconcentrationiand 

ionizableisalts. Bishopiet al. (1954) describedithat variation inithe metaboliciactivity 

of theisemen causeivariation iniconcentration ofilive spermatozoaiand incidenceiof 

deadispermatozoa.  Theiproportions of liveiand deadispermatozoa areivarying 

betweeniejaculates andibulls. Moreover, isemen withi30% ofidead spermatozoa 

reducedifertility inicattlei (Bonnadonna andiKann, i1955). Colchen–Bourlaoudiand 

Thibieri (1973) iiobserved thatipercentage ofidead spermatozoaidecreasediwith 

increaseiin age. 

Mohantyi(1981)iobserved that increaseiinidead spermatozoa with 

advancement of ageiwas attributedito impairmentiof epididymalifunction. 

The proportion of deadicells wasi18% inithe fresh semeniand increasedito 

46%iafterifreezing-thawingi (Chen et al., 1989). Theimean percentagesiof live and 



deadisperms foundiin freshisemen ofiGir bullsiwere 71.85±1.49 andi22.50±1.40, 

respectively andithe correspondingivalues iniJaffarabady buffaloibulls werei77.90i± 

2.08 andi22.30 ± 1.57. Theimean liveisperm percentageidiffered 

significantlyibetween themi (Raina and Dhami, i2004). Overallimean 

valueiofisemenivolume (ml), iconcentrationi (X106/ml), mass activityi (0-5 scale), 

initialimotility (%),ilive spermatozoai (%), tailiabnormality (%) and mid 

pieceiabnormality(%), abnormal tail (%)iand total abnormal 

sperm(%)iwerei3.15±0.13, i1335.25±51.00, i2.66±0.007, 52.7±1.31, i70.40±3.91, 

i4.50±1.37, i6.80±1.82, i7.10±1.26 andi18.40±3.03, irespectively iniSahiwal bullsi 

(Mandal et al., 2005). 

Mathur et al. (1991) whoirecorded theiabnormality in semeniof crossbredibull 

is 12.16%. Singhiet al. (1997) recorded overallisperm abnormalityiis 2.03% toi3.90% 

in crossbred semen. iIn adult bullsiof Sahiwalibreed, the semenivolume, mass activity, 

initialimotilityiand postithaw motilityiwerei125.37, 10.63, i28.77 and 12.86i% higher 

as compared toiyoung bulls. Initialiand post thawvmotility wereihighest duringiwinter 

seasoni (Mandal et al., i2005). Liveispermatozoa (%) observediin IBFGi (78.58 ± 

0.288) was significantlyihigher than IFGi (76.59 ± 0.14) andiIJFG (73.84 ± 0.29) 

genetic groups. Theilive spermatozoaiwas highest iniCB bullsihaving 50%iBrown 

Swiss inheritanceifollowingiFriesian andiJersey crossesi (Bhoite et al., i2008) 

The associationiof sperm volumeiwith semenimotility and liveispermatozoa 

was positiveiand significantlyi (p<0.01) iniIFG (0.258 andi0.297) and IFJGi (0.261 

and 0.239) groupsiand negativeiand significanti (p< 0.01) iniIJFG (-0.157iand –0.134) 

andiIBFG correlationibetween semenivolume andisperm motilityiin JYiXiSahiwal 

(Bhoite et al., 2008). iMondal et al. i (2010) foundithat theipercentage of liveisperm 

decreasedi (P < 0.01) ifrom 86 ± 6iin freshito 65i± 6% inifrozen–thawedisemen. Patel 

et al. (2013) ifound thatithe individualisperm motility, ilive spermicount and 

acrosomaliintegrity wereisignificantlyidecreased, whereias abnormalisperm countiwas 

significantlyiincreased asifreezing processiprogressed. 

Gangwariet al. (2018) istated thatiDead spermatozoaicould beidifferentiated 

byitheir abilityito be stainediby Eosinidye. Theilive spermatozoa, iwhich areialive at 

theitime ofistaining, remainicolourless sinceithey were impermeableito theiEosin 



stain.  Sabes-Alsina et al. i (2019) statedithat Husbandry conditionsifor  bullsiused  

for  semenicollection  shouldibe  adaptedito allowithe animals’iphysiological 

responsesifor temperatureiregulation toioperate fullyiso that theieffects ofiincreased  

temperature  andihumidity  canibe  mitigated.  Extremeiof temperature andihumidity 

shouldibeiavoided. 

2.3.6 Sperm abnormality 

           Chenowethi (2005) statedithat Geneticisperm defectsiare specificisperm 

defects, which haveibeen shownito have aigenetic modeiof transmission. iSuch 

geneticilinkage, either directior indirect, hasibeen associatediwith a numberiof sperm 

defectsiin differentispecies, withithis numberiincreasing withiimprovedidiagnostic 

capabilities. 

Encisoietial.i(2011) observed in his study a clearirelationship between 

morphologicallyiabnormal bullispermiand pooriDNAiquality. Iniparticular, imajor 

sperm abnormalities, ithat potentiallyimight haveiaigeneticioriginior beithe result of 

aniabortive apoptoticimechanism, appearito be closelyiassociated withithe presenceiof 

a highlyidamagediDNAimolecule. 

Beletti1iet al. (2017) studied that variations in the abnormalities inichromatin 

condensation influencedithe headimorphology inidifferentiways. Theifindingithat 

spermatozoaiwith chromatiniabnormalities didinot necessarily showimorphological 

alterationsidemonstrates theineed for theimorphological analysisiof spermito be 

followediby anievaluation ofichromatinistructure. 

Tayloriet al. (2020) istudiedithat Takingiinto accountithe impactiof age, 

season, iregion, andibreed thereiwere differencesibetween breedsiin bothipercent 

morphologicallyinormal spermiand inisome individualicategoriesiofisperm 

abnormalityi (P<0.001). Independentiof breed, iseason andiregion, proximalidroplets 

wereisignificantly increasediin bullsiless thani20 monthsiof age. This is theifirst study 

toicomprehensively collectidata fromithis wideigeographical areaiand compareisperm 

morphologyiprofiles amongithe Bos indicus andiBos taurusibreeds 

 



2.4 Postithaw semenievaluation 

Cryopreservedibovine spermatozoa, iwhen used foriartificialiinsemination, 

generallyiproduced lowericonception ratesithan freshispermatozoa foriwhich post 

thawievaluation is oneiof the importantifactor inisemen processingilaboratories as 

motility, ireasonableivelocity, acrosomeiintegrity, membraneistability contributedito 

fertility. iMoustafa andiMeszaros (1980) observedithat semenicollected fromi69 AI 

bullsihaving goodisemen qualityiwith goodifreezing capacity,igood semeniquality 

with poor freezing capacity had 50.0, 21.5 and 12% postithaw motility respectively. 

Wood et al.  (1986) demonstratedithrough multipleiregression analysisithat a 

combination ofisperm motilityiafter dilutioniin saline, motilityiafter thawingiand the 

proportioniof coileditails andiproximal protoplasmicidroplets provideithe best 

predictioniof fertilityiwith a significanticorrelation. Belorkar et al. i (1990)  foundithat 

semenisamplesiwithi 50 % ipostithawimotilityiorimoreiwereiimostlyifromibullsiwith 

largeriejaculates,  higherisperm concentrationiandiloweripercentage ofiabnormaliand 

deadispermatozoa.  

Theiability toipredict postithaw spermiquality andifertility fromia routine 

spermifunction assayiwouldibeibeneficial, consideringithe extendediperiodiof 

progenyitestingi (Garner et al., i1994). Nair (1997) iobserved theimean post thaw 

motility and postithaw livabilityiin halfibred andithree bredicross bullsitoibei23.65 ± 

2.28, i22.54 ± 2.84, 39.75 ± 3.0iand 40.42i± 3.38% irespectively.  

Brahmakshtriiet al. (1999) iestablished highlyisignificant correlationi (P<0.01) 

betweenipost thawimotility andiviability. Theireduced fertilityiof frozenithawed 

spermatozoaiisithought toibe notionly dueito a lowisperm survivalipost thawirate but 

alsoidue toian impairedifunction ofithe survivingispermatozoai (Watson, i2000). 

Muino et al. (2008) indicatedithat, initerms ofitotal post-thawisperm motilityiand 

integrityiof plasmaiand acrosomalimembranes, thereiwas no differenceibetween the 

threeithawing ratesicompared. 

Kumariet al. (2018) iindicated thatideoxygenation ofithe semen extenderiwith 

N2igassing improvesipost-thaw semeniquality byireducing oxidativeistress and 

increasingithe plasmaimembrane integrity, imitochondrial membraneipotential and 

theiDNA integrityiof theispermatozoa.  

 



2.4.1 Post thaw motility 

The meanipost thawimotility wasi47.14i± 0.92 % , i28.33 ±i5.26%, 44.16i± 

2.99%,i42.65 ±1.54%, 23.64i± 5.32 andi28.33 ± 2.35%ifor PureiJY, i75%iJY, 

i62.5%iJY, 50 %iJY andi75% HFiand 62.5%iHF bulls, irespectivelyi (Sagdeo et al., 

1980) i62.5 % BrowniSwiss: 44.79%,i62.5i% JYCB: i44.79%i (Mathew et al., 1982) 

50% JYiCB bulls: i43.33+i1.86% (Tuli et al., i1988). 

Theioverall postithaw motilityiand totaliabnormality inithe thawed semeniwas 

42.56 ±i1.29 andi14.26 ± 0.04i% respectively. iFertility rateiof bulls showedinegative 

correlation (p<0.05) iwith spermiabnormality percenti (p=0.93) i(Mandal et al., 

2007).  

Leiteiet al. (2010) concluded that Equilibration time isinecessaryifor 

preservationiof motilityi and iintegrity of spermimembranes. iEquilibrationifor 4ih 

resulted inithe greatestipreservation of totaliand progressiveimotility, asiwell asithe 

integrityiof plasmaiand acrosomalimembranes duringicryopreservation. 

Das et al. i (2013) registeredia newibreed iniOdisha. Binjharpuriiis medium 

sized, ihorned, strong, idual typeidocile cattleiwith goodiposture. Bullsilookivery 

strong, ivigorousiwith well-developedihump, penis, inaval flapiand dewlap. iThe 

hump, ineck andisome regionsiof theiface andiback areiblack inicolour irrespectiveiof 

theicoat colouriof theimales. Bullsihave majesticigait. Long tailiis aniimportant 

featureiof thisibreed of cattle, iwhich almostitouchesithe ground. iIt isitapering 

towardsitip withivoluminousiswitch. Theiears areishort andidewlap is thin, ismalliand 

soft. 

Fakhrildiniet al. (2014) iindicated thatithe supplementationiof honeyi (10%) to 

cryoprotectantisolution resultsiin enhancementiof sperm qualityipost-thawing. 

Anzariet al. i (2019) iconcluded thatibull semenican be frozenisuccessfully 

without eggiyolk by treatingisperm withiCC complexialone. It appearsithat CC 

(cholesterol-cyclodextrin) icomplex protectedibull spermiduring theiinitial (supra-

zero) coolingiphase. Glycerol, iregardless ofiits additioniat roomior refrigerated 

temperature, iis stillirequired toiprotect bullisperm duringithe deepi (sub-zero) 

freezingiphase. Electrophoresisidata revealedithat proteiniprofiles of plasma 

membraneiof fresh spermiand frozenisperm TGi (without egg yolk) areisimilar. In 

contrast, iegg yolkiproteins bindiand modifyisperm plasmaimembrane. Both, isemen 

frozeniwith andiwithout eggiyolk hasisimilar fertilizationipotential inivitro. 



MATERIALS AND METHODS 

The ipresenti studyiwas undertakeniin theiDepartment ofi Animali 

Reproduction Gynaecologyiand Obstetrics, iCollege ofiVeterinary Scienceiand 

Animal Husbandry, iOUAT, Bhubaneswar, inicollaborationiwith FrozeniSemen 

Bank, Cuttack, iunder Fisheriesiand Animal ResourcesiDevelopment Department, 

iGovt. of Odishaiduring theiperiod ofiJanuary 2020 toiApril 2020. iThe 

experimentiwas envisaged toistudy the reproductive ibehaviour and 

semenicharacteristicsiof breedingiBinjharpuriibulls. 

3.1 Source of animals  

Sixigood breedableiBinjharpuri bullsi (BH1, BH4, BH5, BH6, BH8 and BH9) 

belongingito FrozeniSemeniBank, Cuttackiunder Departmentiof FisheriesiandiAnimal 

ResourcesiDevelopment, Governmentiof Odisha, iwereiselected for thisistudy. 

Theisemen fromithese bullsiwas routinely usedifor artificialiinsemination 

followingicollectioniand ultra lowitemperature freezing. Theibulls underiinvestigation 

werei withinn thei agen groupn ofi4nton6n yearsi andn maintainedi under optimum 

nutritional and managementalipractices asiper the minimumistandard protocoli (MSP) 

ifixed forimaintenance ofibreeding bulls atisperm stations.  

3.2 Collectioniof semen 

Theisemen wasicollected atihomosexual mountiby artificialivagina. The 

bullsiwere giveniexercise inithe morningias a partiof sexualipreparation (Fig.1). 

 

Fig. i1: Bullsioniexerciser 



Theyiwere allowediat leastione toitwo falseimounts beforeicollection of 

theiejaculate. Theisheath wasilightly graspediand deviatediinto the artificialivagina. 

Immediatelyiafter collection, theicollecting tubeiwas detached fromithe AV, 

itakenitoithe laboratoryiandiplaced iniwateribathimaintainediat 35oCiuntil 

evaluationiand processing.iAitotal of 192iejaculatesi@ twoi fromi 

eachiibulliperiweekiwereicollected foriassessmentiandi preservation. During 

collection ofi semen, ieach bulliwasi observed foritheir serviceibehaviour andiwas 

assessed withia scoring systemi (Appendix -1). Theisamplesi collected from various 

bulls were subjected to routine semen analysis pertaining to physical and microscopic 

attributes. Physical characteristics evaluated was volume. The parametersistudied 

underiroutine microscopiciexamination werei mass activity, iindividuali motility, 

livability, isperm concentration, ispermi abnormalityi and post thawi motility.  

The semeniwas then processediwith tris-egg yolk-glyceroliextender with a 

four hournequilibrationitime andn staticivapour freezing. nPackaging ofnextended 

glycerinatedisemenidose withitwenty millionispermatozoa wasiaccomplished in 

0.25mlipolyvinyliFrench miniistraws prior toiequilibration.  

3.3 Service behaviour  

Matingior serviceibehaviour isithat behaviouriexhibited immediately before, 

iduring and afteri servicei (Chenoweth, 1981). Andersoni (1945) differentiatedisexual 

behaviouriin the bulliinto twoicomponents, i.e. libidoior sexidrive andi mating 

abilityior ability toicopulate. Libidoihas alsoi been defined as the willingness andi 

eagerness toi mount andicomplete service of aifemale, whereias matingi ability isi the 

ability toi complete servicei (Hultans, 1959). Ini the presenti study theicomponentsiof 

serviceibehaviouriwereiobserved duringisemen collection andiassessed as 

periprocedure laid down byiChenoweth (1980), Narashima Rao et al. (1996) and 

Mohanty (1999) withisome minor modifications (Mishra, 2011) iiin the indicesiof 

scoring system. Theiscoringisystem undertakeniduring the presentiinvestigation were 

asifollows: 

3.3.1 Approach to the test site 

Approach of a breeding bull to the collection site develops by virtue of its 

sexual experience. It can be classified and scored as: 



Keeni 5 pointsi 

Less keeni 3 pointsi 

Lethargici 2 pointsi 

Not interestedi 1 pointsi 

3.3.2iiEagernessito approachistimulus 

Sexualistimulation ofibulls is the presentationiof a stimulusisituationiadequate 

toielicit mountingiand ejaculationi (Amann andiAlmquist, 1976), iwhere as 

sexualipreparationiis definedias prolongationiof the periodiof stimulationibeyond 

thatiwhich isisufficient for mounting andiejaculation (Hale and Almquist, 1960). 

Theipromptness withiwhich a breedingibull approachesia sexual stimulusiis an 

importantiindex of serviceibehaviour of that bull. Aisuitable stimulusineed not ieven 

beia femalei (Amann and Almquist, 1976), iconfirming that aniinverted "U" shapeiis 

the most stimulatoryivisual configurationito provoke mountingibehaviour inibulls 

(Hafeziand Boissou, 1975). Basingi on theseicriteria theieagerness ofi the bull canibe 

classifiediand scoredias: 

Very eageri 5 pointsi 

Eageri 3 pointsi 

Slowi 2 pointsi 

Indifferenti 1 pointsi 

3.3.3 Approach to dummy 

In Frozen semenistations aibull is usedias a dummyito elicit sexualiresponse 

fromia breedingibull. As discussediearlier immobilityiof an invertedi “U” 

shapedistructure isithe most sensuousistimulus for a bull. Hence, iapproach to a 

dummyican be takenias an important index of sexualibehaviouriof a bull whichican 

beiassessed andiscored as: 

Very eageri 5 pointsi 

Eageri 3 pointsi 

Slowi 2 pointsi 

Indifferenti 1 pointsi 

 

 



3.3.4 Sniffing and licking 

Someibreeding bullsidisplay theiricourtship behaviouriby sniffingiand 

lickingithe genitaliaiof the dummyiand thisican beitaken asicriteria whileiassessing 

theirisexual behaviour. iiSniffingnofnperineal regionnelicits tactileistimulusnand 

isnessentialnfor sexnarousal (Fig.2). 

 

Fig. 2: Lickingnand sniffingnof dummynbyia breedingnbull 

It canibe assessediand scoredias: 

Conspicuous sniffing 5 pointsni 

Moderate sniffing 3 pointsn 

Poor sniffing 2 pointsn 

Rare sniffingin 1 pointsn 

3.3.5 Flehman’si reaction 

Withimounting evidenceiit becomesiclear thatiolfaction isiifundamentali ini 

the stimulationiof reproductive responses. Substancesieliminatediin urineiare 

specificifori reflex, sinceiiti isi almosti invariably inducediafter theisubject hasiodour 

testedifreshly voidediurine particularly from the female. Itnis knownnthat 

urinencarries breakdownnproductsnof hormonesnincludingnreproductive 

hormonesnand it isnreasonable assumptionnthat oestrous cyclenphasing maynbe 

recognizablento male animalnby the odourntesting of urine. Odorous substances, 

neliminated by the animalnhave a specificnstimulatory effect onnthe animal of 

opposite sex, arentermed pheromonesnits role innreproductive behaviournis 

considerable (Bhosrekar, 1990). 

Flehman’s reactionnis definednas a flexingnof bull’snnostrilsnand 

retractionnof upper lipnfollowingninvestigationnof a female’snperineal, nflank or leg 



regionn (Seneger, 1999). Itnis meant tondetect thenpheromonesnpresent innthe 

urinenby help of thenvomeronasal organn (Fig.3).  

 

Fig. 3: Flehman’snReaction 

It isnone of thenimportant courtshipnbehaviour exhibitednby a breedingnbull 

and the scoringnis donenasnfollows: 

Conspicuous Flehman’s reactionn 5 pointsnn 

Moderate Flehman’s reaction 3 pointsn 

Poor Flehman’s reaction 2 pointsn 

Rare Flehman’s reactionn 1 pointsn 

3.3.6 Libido 

It isnthe desire orneagerness ofna breedingnbull fornmating and isnconsidered 

asnthe mostnimportant componentnof servicenbehaviour ofna breeding bull. Innthe 

presentnstudy it wasnassessed asnper thenproceduresnlaid downnby Chenowethn 

(1980), NarashimanRaonet al. (1996) andnMohanty (1999) nwith slight modifications 

(Mishra, 2011). Libidonin breeding bulls has beennclassified and scored asnfollows: 

Veryistrong ornuncontrolledndesireiwithiintensive holding and seeking         5ipointsn 

Strong libido i.e., ieagerimounting withigood seekingiandiholding         3ipointsn 

Moderateilibidoii.e., mountingiwithirepeatedihesitationi         2ipointsn 

Weak libido i.e., ilittle interest in mounting despite licking and sniffingi           1 pointn 



3.3.7 Protrusion of penis 

Penileiprotrusion (Fig.4) iis an indicationiof theidegree ofisex arousaliof a 

breedingibull andihas beeniclassified andiscored asifollows: 

Strongin 5 pointsin 

Moderatei 3 pointsin 

Weakin 2 pointsin 

Nonein 1 pointsin 

 

Fig. 4: Strongipenileiprotrusion 

3.3.8 Mounting 

 Sexualidesirenculminatesiin mounting. iIn thisithenpubiciregionnofithe bull 

comesiin appositioniwith theidummy. Theilegs ofithe bulliremains atithe pinibone 

regioniof dummyiand itsichin restsion itsiback givingian intenseiholding andiseeking.  

 

Fig. 5: Idealimounting 



Thus, aigoodimountiresultsiiniaigoodiintromissioniandisubsequent ejaculation. 

Soimounting isiassessed and scored as follows 

Energetici 5 pointsi 

Steadyi 3 pointsi 

Slowi 2 pointsi 

Poori 1 pointi 

3.3.9 Copulatory thrust and ejaculation 

After iai successful imounting ithe ipenis ienters iintoitheivaginairesultingiin 

intromissioniand finally culminating iniejaculation afteria violenticopulatory thrust. 

During this process i.e., at the time of ejaculation the hind limbs of the bulligets lifted 

from theigroundialongiwith archingiof back, givingian impressioniof goodiejaculation 

andicompletioniof service. 

  

 

 

 

 

Fig. 6: iCopulatoryithrust 

The copulatory thrust is classified and scored as follows 

Too vigorous 5 pointsi 

Vigorousi 3 pointsi 

Moderatei 2 pointsi 

Weaki 1 pointi 

3.3.10 Reactionptimei 

The timepelapsing betweenpintroduction ofpa bull intopthe testparea andpthe 

first mountpis definedpas reactionptime (Singhpand Pangawkar, p1989) or inpother 



wordspit ispthe timeptaken frompintroduction ofpthe bullpto thepdummy andpits 

firstpmount. It ispmeasured inpseconds with thephelp of a stoppwatch.  

 Thuspreaction timepscoring waspundertaken aspfollows 

Verypgood (betweenp0 to 10pseconds) 5 pointsp 

Goodp (betweenp10 top20 seconds) 3 pointsp 

Average (between 20 top30 seconds) 2 points 

Poor (more than 30 seconds) 1 point 

3.4 Service behavior index 

Taking intopaccount thepabove parameterspof servicepbehaviour anpaverage 

value forpscoring thepservice behaviour indexpwaspdevised.  

The semenpquality of allpbulls waspascertained basingpon seminalptraits. 

3.5 Routinepsemenpanalysis 

3.5.1 Volume 

Volumepof thepejaculatepwas recordedpin millilitrepdirectly frompthe 

graduatedptube attachedpto thepartificial vaginapand volumespof lesspthan 

2pmlpwerepdiscarded. 

 

Fig. 7: pCollectedpsemenpvolume 

3.5.2 Mass activity 

Soonpafter collectionpof semen, pa smallpthick droppof undilutedpsemen 

was takenpon a pre-heatedpclean glasspslide and examinedpon a thermostaticpstage 



at 370C underplow power phasepcontrastpoptics. Mass activitypwas gradedpwithpa 

scale “O” top++++ pand scorep (0-5) p (Bhosrekar, p1990). 

Verypintensepeddiespand wavespwere observedpwith whirlsp 5 points 

Strongpeddies andpwaves werepobserved 3 points 

Thepwaves andpeddies wereppresent butpthey werepmild andpthe 

forcepwith vigourpwas notpobserved 

2 points 

Thepwaves or eddiespwere absent andpthe movementpof 

individualpspermatozoapwaspseen 

1 point 

Thepwavesporpeddiespwerepabsentpandpspermatozoapwere 

immotile 

0 point 

3.5.3 Pre-freeze motility 

Thispwas donepto estimateptotal percentagepof motile spermatozoapin the 

ejaculatepwith specialpreference topthe type ofpmotility. Neatpsemen waspdiluted 

with 2.9 perpcent sodiumpcitrate solution. A smallpdrop of dilutedpsemen was 

placedpon a pre-heated slide, pcovered with apcover slip andpexamined underpphase 

contrastpoptics withpthermostatic stagepat 370C. Motilepspermatozoapwere 

expressedpas percentagep (Zemjanis, 1970). 

 

Fig. 8: Individualpmotility ofpsemen  

3.5.4 Sperm concentration 

The spermpconcentration waspmeasured using bovinepphotometerpAccucell 

(IMV make). Afterpwarming up the equipment, p6.0 ml sodium citratepsolution 



(2.9%) was taken inpa cuvette andpthe equipment waspset to 100% transmittance. 

pTo thisp0.1 ml neatpsemen waspadded and gentlypmixed. The cuvettepwas placed 

insidepthe previouslypstandardized bovinepphotometer andpreading (% transmission 

/ optical density) pwas recorded.  

• Distilledpwater of 1.6 mlpcontaining 2.96 % sodiumpcitrate wasptaken in the 

cuvette. 

• The cuvettepwas inserted intopthe photo electricpmeter. 

• The refractivepindex ispadjusted top100% by usingpknob. 

• The optical densitypof the semen isprecorded and usingpthe readypreckoner 

chart, spermpconcentration waspassessed andprecorded. 

3.5.5 Livability 

Livepand deadpcount of spermatozoapof the ejaculatepwas performed by 

counting 100pspermatozoa inpa smearpstained withpEosin–NigrosinpStain. 

Eosinophilicpspermatozoa werepconsidered dead. Live spermatozoapwere expressed 

as per cent. pEosin-Nigrosin stainpwas prepared wellpin advance, filteredpand 

preservedpin amber colouredpreagent bottlepfor one monthpbefore usep (Saxena, 

2000). 

Eosin-Nigrosin stain  

 Eosin –y (water soluble) p 1.67pgm 

 Nigrosinp (water soluble) 10.00pgm 

 Glass distilled waterp  100pml. 

 

Fig. 9: pLive (white) pand deadp (pink) spermatozoapin Eosin- Nigrosin staining 



A relatively small drop of semen was placed on a pre-heated slide (370C) and 

5 to 10 times larger drop of warm stain (370C) was placed next to semen and was 

gently mixed for 10 to 15 seconds. Then a thin smear was drawn, air dried and 

examined under high power objective with phase contrast optics.         

 The disruption ofpspermatozoanpcell membranepas well aspacrosomal cap 

facilitatespstain penetration, thuspdifferentiating livepand motilepspermatozoapfrom 

deadpandpimmotilepones. 

3.6 Post thaw semen evaluation 

3.6.1 Post thaw motility 

Theppost thawpmotility waspassessed aspper methodpdescribed bypAmelar 

et al. (1980). Afterpthawing, thepfrozen semenpstraw in 35ocpwater for 30psecond, 

the labpend is cutpand strawpis emptiedpin a 2pml test tube. Test tubepwas kept 

inpwater bathpforp5 minutes. Apsmall drop of thepsemen waspplaced overpa clean, 

pre heated, pgrease freepslide, pcoveredpwith apcover slipp (18 mm) andpwas 

examinedpunder highppower magnificationpwith thermostaticallypcontrolled phase 

contrastpmicroscope. Carepwas takenpto avoidpair bubblespin thepsmear. Generally 

a postpthaw motilitypof 40p% ispconsidered aspa minimumpacceptablepmotilitypfor 

frozenpsemen. 

3.7 Statistical analysis 

Statisticalpanalysis ofpthe datapobtained duringpthe presentpcoursepof 

investigationpwas carriedpout topfind outpthe descriptivepvalues aspper onepway 

analysispof  variancepthe ANOVApprocedurep and  usingpthe  softwarepIBMpSPSS 

25.0. 

 

 

 

 

 



RESULTS 

4.1 Service behavior index 

The various parameters included under service behaviour index of individual 

Binjharpuri breeding bull such as approach to test site, eagerness to approach 

stimulus, approach to dummy, sniffing, Flehman’s  reaction, reaction time,  protrusion 

of penis, mounting on dummy, copulatory thrust and libido  are depicted in table 1 to 

10 and fig. 11 to 17.  The service behaviour Index (SI) has been computed as the 

mean figure of all the above scores and is presented in table 11, where rating of each 

trait and SI, varied between 1 and 5, according to the scoring method adopted. 

Accordingly   approach to test site has got the overall mean value of 3.01±0.09, while 

the other parameters have recorded the values as under: eagerness to approach 

stimulus (2.99±0.09), approach to dummy (3.46±0.08), sniffing and licking 

(2.54±0.04), Flehman’s reaction (2.59±0.04), libido (2.59±0.04), protrusion of penis 

(2.94±0.04), mounting on dummy (3.50±0.08), copulatory thrust (2.60±0.04) and 

reaction time (2.00±0.06). The overall mean of SI is recorded to be 2.82±0.03 (table 

11) during the present study. 

Variation in these traits have been observed among bulls with respect to 

Approach to test site, Protrusion of penis, Mounting, Copulatory Thrust and 

Ejaculation & Reaction time. 

 

 

 

 

 

 

 

 



 

Table 1: Mean Score (1-5) of Approach to test site of Binjharpuri Breeding Bulls  

Bull No. N Approach to test site 

BH1 32 2.71b±0.20 

BH4 32 2.93ab±0.20 

BH5 32 2.75b±0.22 

BH6 32 3.43a±0.22 

BH8 32 3.15ab±0.21 

BH9 32 3.06ab±0.23 

Overall mean 192 3.01±0.08 

*Mean with different superscripts differ significantly (P<0.05) 

 

 

Fig. 10: Mean distribution of approach among different bulls 



Table 2: Mean Score (1-5) of Eagerness to approach stimulus of Binjharpuri 

breeding bulls  

Bull No. N Eagerness to approach stimulus 

BH1 32 2.78±0.21 

BH4 32 2.90±0.18 

BH5 32 2.81±0.20 

BH6 32 3.31±0.22 

BH8 32 3.09±0.22 

BH9 32 3.03±0.23 

Overall mean 192 2.99±0.09 

 

 

 

Fig. 11: Mean Distribution of Eagerness to approach stimulus of different bulls 



Table 3: Mean Score (1-5) of Approach to dummy of Binjharpuri breeding bulls  

Bull No. N Approach to dummy 

BH1 32 3.18±0 .20 

BH4 32 3.46±0 .21 

BH5 32 3.78±0 .18 

BH6 32 3.56±0 .21 

BH8 32 3.43±0 .22 

BH9 32 3.34±0 .18 

Overall mean 192 3.46±0.08 

 

 

 

 

Fig. 12: Mean Distribution of Approach to dummy of different bulls 



Table 4: Mean Score (1-5) of Sniffing and licking of Binjharpuri breeding bulls  

Bull No. N Sniffing and licking 

BH1 32 2.53±0 .10 

BH4 32 2.59±0 .08 

BH5 32 2.53±0 .08 

BH6 32 2.46±0 .10 

BH8 32 2.50±0 .08 

BH9 32 2.62±0 .08 

Overall mean 192 2.54±0.04 

 

 

 

 

Fig. 13: Mean Distribution of of Sniffing and licking different bulls 



Table 5: Mean Score (1-5) of Flehman’s reaction of Binjharpuri breeding bulls  

Bull No. N Flehman’s reaction 

BH1 32 2.59±0 .08 

BH4 32 2.62±0 .08 

BH5 32 2.68±0 .08 

BH6 32 2.53±0 .08 

BH8 32 2.53±0 .08 

BH9 32 2.56±0 .08 

Overall mean 192 2.59±0.04 

 

 

 

 

Fig. 14: Mean Distribution of Flehman’s reaction of different bulls 



Table 6: Mean Score (1-5) of Libido of Binjharpuri breeding bulls  

Bull No. N Libido 

BH1 32 2.59±0 .08 

BH4 32 2.62±0 .08 

BH5 32 2.68±0 08 

BH6 32 2.53±0 .08 

BH8 32 2.53±0 .08 

BH9 32 2.56±0 .08 

Overall mean 192 2.59±0.04 

 

 

 

Fig.15: Mean Distribution of Libido of different bulls 



Table 7: Mean Score (1-5) of Protrusion of penis of Binjharpuri breeding bulls  

Bull No. N Protrusion of penis 

BH1 32 2.87ab±0 .05 

BH4 32 2.75b±0 .07 

BH5 32 3.00ab±0 .15 

BH6 32 3.12a±0 .14 

BH8 32 3.00ab±0 .00 

BH9 32 2.87ab±0 .05 

Overall mean 192 2.94±0.04 

*Mean with different superscripts differ significantly (P<0.05) 

 

 

 

Fig. 16: Mean Distribution of Protrusion of penis of different bulls 



Table 8: Mean Score (1-5) of Mounting of Binjharpuri breeding bulls  

Bull No. N Mounting 

BH1 32 4.31a±0.17 

BH4 32 4.37b±0 .16 

BH5 32 4.31b±0.17 

BH6 32 2.68b±0.08 

BH8 32 2.65a±0.08 

BH9 32 2.65c±0.08 

Overall mean 192 3.50±0.08 

*Mean with different superscripts differ significantly (P<0.05) 

 

 

Fig. 17: Mean Distribution of Mounting of different bulls 



Table 9: Mean Score (1-5) of Copulatory Thrust and Ejaculation of Binjharpuri 

breeding bulls  

Bull No. N Copulatory thrust and ejaculation 

BH1 32 2.75a±0.07 

BH4 32 2.75c±0.07 

BH5 32 2.75c±0.07 

BH6 32 2.50c±0.08 

BH8 32 2.43a±0.08 

BH9 32 2.43b±0.08 

Overall mean 192 2.60±0.04 

*Mean with different superscripts differ significantly (P<0.05) 

Table 10: Mean Score (1-5) of Reaction time of Binjharpuri breeding bulls  

Bull No. N Reaction time 

BH1 32 2.06ab±0.11 

BH4 32 2.03ab±0.13 

BH5 32 2.15b±0.12 

BH6 32 1.84ab±0.15 

BH8 32 2.06a±0.15 

BH9 32 1.84ab±0.14 

Overall mean 192 2.00±0.06 

*Mean with different superscripts differ significantly (P<0.05) 

Table 11:  Mean Score (1-5) of Service Behaviour Index of Binjharpuri breeding 

bulls  

Bull No. N Service Behaviour Index 

BH1 32 2.91±0.05 

BH4 32 2.74±0.05 

BH5 32 2.72±0.06 

BH6 32 2.82±0.06 

BH8 32 3.06±0.06 

BH9 32 2.66±0.06 

Overall mean 192 2.82±0.03 



4.2 Routine semen analysis 

4.2.1 Volume, concentration and mass activity 

In the present investigation the overall mean values with standard error for 

semen volume (ml), concentration (millions/ ml) and mass activity (0-5 scale) were 

recorded to be 3.76±0.09 (table 12, fig. 18), 888.71±36.05 (table 13) and 2.74±0.07 

(table 14, fig. 19) respectively. 

Table 12: Mean Volume of Binjharpuri breeding bulls  

Bull No. N Volume (ml) 

BH1 32 3.50±0 .19 

BH4 32 3.78±0 .16 

BH5 32 3.53±0 .28 

BH6 32 4.10±0 .22 

BH8 32 3.89±0 .20 

BH9 32 3.73±0 .23 

Overall mean 192 3.76±0.09 

 

Fig.18: Mean Distribution of Semen volume of different bulls 



Table 13: Mean Mass Activity Score and Sperm Concentration of Binjharpuri 

breeding bulls  

Bull No. N Mass Activity 

(0-5) 

Sperm concentration 

(Million/ ml) 

BH1 32 2.59±0.20 826.28± 93.53 

BH4 32 2.65±0.18 832.65± 84.05 

BH5 32 3.00±0.18 1074.75± 100.20 

BH6 32 2.62±0.17 848.78± 80.27 

BH8 32 2.68±0.15 869.90± 81.93 

BH9 32 2.87±0.14 879.87± 87.25 

Overall mean 192 2.74±0.07 888.71±36.05 

 

 

 

Fig. 19: Mean distribution of sperm concentration of different bulls 



4.2.2 Mass activity and sperm concentration   

During the present study, the overall mean values with standard error for Mass 

activity (o-5) and sperm concentration (million/ml) are recorded to be 2.74±0.07 and  

888.71±36.05 (table 13, fig. 19) respectively. 

4.2.3 Motility, livability and sperm abnormality 

In the present investigation the overall mean values with standard error for 

pre-freeze motility, Post thaw motility, Livability, Sperm abnormality are recorded to 

be   77.66±1.67 (table 14), 44.04±1.37 (table 14) and 75.21±0.47 (table 15, fig. 20) 

and 8.76±0.14 (table 15, fig. 20) respectively.  

Table 14: Mean Pre-freeze and Post Thaw Motility of Binjharpuri breeding bulls  

Bull No. N Pre-freeze motility (%) Post thaw motility (%) 

BH1 32 78.75± 4.13 41.87± 3.43 

BH4 32 74.06± 4.16 48.43± 3.39 

BH5 32 79.68± 3.94 42.18± 3.26 

BH6 32 75.00± 4.16 48.43± 3.42 

BH8 32 80.31± 4.10 43.43± 3.31 

BH9 32 78.12± 4.22 41.87± 3.43 

Overall mean 192 77.66±1.67 44.04±1.37 

  

 

 

 

 

 



Table 15: Mean Livability and Sperm Abnormality of Binjharpuri breeding bulls  

Bull No. N Livability (%) Sperm abnormality 

(%) 

BH1 32 75.62± 1.26 9.25±0.42 

BH4 32 75.62±1.34 8.59±0.27 

BH5 32 75.62±1.09 8.75±0.37 

BH6 32 75.56±1.15 8.62±0.26 

BH8 32 74.37±1.18 8.40±0.30 

BH9 32 73.43±0.85 8.90±0.33 

Overall mean 192 75.21±0.47 8.76±0.14 

  

 

 

Fig. 20: Mean Distribution of Sperm Abnormality of different bulls 



DISCUSSION 

5.1 Service behaviour 

The service behaviour of breeding bulls used for artificial insemination is not only 

important for maximizing semen production but also advantageous to herd fertility which has 

probable beneficial effects on the fertility of subsequent female progeny. The interest in bull 

sexual behaviour dates back to the first literature published on bull libido in 1941 and after 

various observations and field trials with the semen collected from the selected bulls, a widely 

accepted nomenclature regarding breeding soundness examination of bulls has been put into 

practice. In an organized bull station, different bulls are being utilized as per necessity of the 

existing agro-climatic region though very little information on sexual behaviour of bulls is 

available. Despite routine screening of bulls for libido and mating ability, it is evident that a 

number of substandard bulls have also been considered as satisfactory potential breeders. 

However, James (1950), Olsen and Petersen (1951), Bane (1954) and Blockey et al. (1978) 

were of opinion that both libido and mating ability are important in bulls and there is ample 

evidence to substantiate that the two traits are influenced by genetic factors. 

 There is also an interesting possibility that bull libido and female fertility are linked 

genetically in a similar fashion to scrotal circumference in bulls and age at puberty in females 

(Brinks et al., 1978). This has been substantiated by Kilgour (1980) that female progeny of 

high libido rams have significantly higher cycling and lambing rates than female progeny of 

rams of low libido. So it is probable that genetic linkages occur between other fertility 

components in both male and female cattle. 

 Basing on all these aspects the present investigation was undertaken to evaluate the 

breeding Binjharpuri bulls used at sperm stations with respect to their service behaviour index 

and were graded basing on their performances related to different sexual behaviours. The 

patterns of male sexual behaviour as per Hafez and Bouisou (1975), encompassing sequential 

behavioural elements like approach to test site, eagerness to approach stimulus, approach to 

dummy, sniffing, Flehman’s  reaction, reaction time,  protrusion of penis, mounting on 

dummy and libido  were studied. 

The effect of service behaviour has been summarized by Anderson (1945) where he 

differentiated sexual behaviour into two components such as libido (sex drive) and ability to 

copulate (mating ability). Bull libido was extensively measured by Hultnas (1959) and was 

further substantiated by Hale and  Almquist (1960) that accuracy of assessment could be 



influenced by presence or absence of prior stimulation. In the present context, thirty two 

ejaculates from each bull were collected and various relevant sexual parameters were 

effectively monitored and judiciously evaluated during semen collection by artificial vagina. 

The study was conducted for four months with a view to eliminate the effect of heat, relative 

humidity and other extraneous factors in order to rule out the adverse psychological buildup 

of the bulls due to routine semen collection. 

 Narasimha Rao et al. (1996) made a descriptive study on the sexual behaviour by 

considering various traits in Jersey and cross bred Jersey bulls. The parameters considered in 

the present study were comparable to the aforesaid workers. However, the units of assessment 

of sexual behaviour traits were different. They have individualized each trait but the reported 

reaction time observed by them was higher from present study. 

The sex drive rating for Binjharpuri bulls were comparable to that of NarasimhaRao 

et al. (1996), where they observed a stronger sex drive and a better copulatory thrust for 

Jersey bulls compared to others.  

Mandal and Tyagi (2004) observed copulatory behaviour and relevant sexual 

performance in Sahiwal bulls. They have assessed various sexual behaviour indices on the 

basis of libido scoring. They have studied parameters like reaction time, erection score and 

protrusion score, intensity of thrust and dismount time in various seasons, both for adult and 

young bulls. Although many of the parameters considered in the present study were similar in 

many respects to the aforesaid worker, the scoring pattern bears a little deviation. 

 The scoring indices in the present study were formulated as 1, 2, 3 and 5 for poor, 

average, good and excellent, respectively as per the degree of intensity of each individual 

sexual trait. Further, this scoring index was uniform for all the parameters to rule out error of 

judgment. 

 Although the present scoring system could not be validated due to paucity of 

literature but similar scoring pattern have been recorded in other domestic animals like horse 

(Dixit et al., 1999) and yak (Kataktalware et al., 2008). 

 In India rearing of Binjharpuri breed is limited and reports regarding their sexual 

behaviour are not available, this being a newly registered breed of dairy cattle of Odisha. 

Moreover, the sexual behaviour scoring pattern undertaken with bull performance was a new 

concept to screen good and poor performer. It is not possible to justify or corroborate this new 

concept of scoring of service behaviour due to lack of relevant literature. The present scoring 



pattern has also been followed by Mishra (2011) while studying on poor and good freezable 

Jersey bulls in Odisha. 

This type of analysis of service behaviour could be a useful tool for basic and 

comprehensive assessment of service behaviour of breeding bulls in frozen semen stations.    

The objective and selection of highly fertile bulls not only relied upon phenotypic 

characteristics but also necessitates examination of seminal attributes which are imperative to 

differentiate between high and low fertile bulls. Routine semen analysis of bull semen 

pertaining to volume, mass activity, sperm concentration, live sperm percentage and sperm 

morphology are useful undertakings for assessment of semen quality and subsequent 

extension. The routine semen analysis comprising six Binjharpuri bulls were carried out by 

taking thirty two ejaculates from each bull and are presented in table 1 to 11 and fig. 11 to 17. 

5.2 Semen volume 

No doubt semen volume is an important productive parameter for a breeding bull, but 

the quality has been of paramount importance as far as production of frozen semen is 

concerned. However volume is highly variable and should be within a range. For frozen 

semen purpose, the minimum acceptable limit is one ml. (MSP, 2005). The overall mean 

volume of Binjharpuri bull was recorded to be 3.76±0.09 which ranged between 3.5 to 4.1 ml 

(table 12, fig.18). This finds the support of most of the workers (Bhoite et al., 2008 and   

Bhakat et al., 2011) experimenting on indian breeds of cattle. However higher semen volume   

in Haryana  breed and lower volume in different buffalo breeds have also been recorded  

(Bhosrekar, 1990). 

Ejaculate volume (ml), Sperm concentration (million/ml) and Sperm concentration 

per ejaculate (million) were 3.81±0.03, 2.36±0.02,  , 792.36±6.09  respectively in Sahiwal 

Bulls (Bhakat et al.,2011).However, higher semen volume have been reported by Bhat and 

Chauhan(1982), Singh and Pangawkar (1990) and Moharatha (2001). 

5.3 Mass activity and sperm concentration 

Mass motility is the sum total effect of individual motility of spermatozoa in 

undiluted semen. The index of motility is represented by the intensity of their collective 

motion exhibiting waves, eddies and swirls of different degrees. It is a subjective 

measurement and can give a tentative assessment of sperm concentration and their individual 

motility. The mass motility of spermatozoa immediately after collection is commonly used as 

a measure of fertilizing ability of sperm (Roberts, 1971). Blom (1950) indicated that bovine 



semen with low initial motility were associated with infertility. However, the initial motility 

estimation could only detect the gross differences in semen quality but it has a limited value 

in detecting fertility differences (Maule, 1962). Mass motility represented by immotile 

weakened rotatory movements with no waves or eddies are considered to be associated with 

poor conception rate (Swanson and Herman, 1944). The present findings partially 

corroborates the finding of Belorkar et al. (1990), Gupta et al. (1990) and Maharatha (2001) 

in cross bred and pure bred Jersey bulls. Conversely higher values for mass motility have also 

been reported in pure bred Jersey bulls by NarasimhaRao et al. (1996), Johar et al. (2006) and 

Pandey et al. (2010). The variation in mass motility may be possible depending upon the 

interval between collection and examination. Further, variation in mass motility could occur 

in ejaculates with poor sperm concentration and viability.  In the present study the high libido 

bulls showed significantly higher mass activity values compared to bulls having lower service 

behaviour indices. As the selection process is based on various sexual behaviour, which have 

related with genetic, endocrine and sexual orientation that are reflected in their seminal 

attributes.  

The mean values for mass activity of Binjharpuri bulls was found to be 2.74±0.07. 

The mass activity of sperms is considered as viability characteristic and is determined through 

microscope by low magnification. The mean numerical value for mass activity of the sperm 

collected in June, 2013 was 2.49, 3.83 and 2.16 respectively (Kiani et al., 2014). The mean 

mass activity of semen (0-5 scale) estimated in the Hallikar cattle (considered as one of the 

premier draught breed of India) was 4.32 ± 0.01 with range of 0.50 to 4.50 (Prem Kumar et 

al., 2020).  

The sperm concentration recorded in the present study for aforesaid bulls were at par 

with observations made by Johar et al. (2006), whereas higher values of sperm concentration 

were reported by NarasimhaRao et al. (1996), Maharatha (2001) and Pandey et al. (2010) in 

pure bred Jersey bulls along with Belorkar et al. (1988), Rao et al. (1996) and Mohanty 

(1999) in cross bred bulls. However it is in consonance with the findings of many authors 

(Prem Kumar et al., 2020; Kiani et al., 2014) experimenting in different Indian breeds of 

cattle. The variation in volume and sperm concentration may be due to genotype, 

management, nutrition, climatic effect, age, type of bio-stimulation and method of collection. 

5.4 Sperm motility 

One can define individual motility percentage as, spermatozoa with any movement in 

microscopic field called sperm individual motility (Khan et al., 2017).The mean values for 



pre-freeze motility and post thaw motility of semen of breeding bulls has been  presented in 

table 14.  

The individual motility of Kankrej bull semen ranged between 80 to 92 per cent with 

the mean values of 86.15 + 0.30 per cent. Individual motility of spermatozoa in present study 

was at par with reports of HF bulls, Sahiwal and Jersey bulls (Patel et al., 2013). Pure breed 

bulls show significantly higher values of individual motility than cross bred bulls.  

The findings are in accordance with the reports of Robbins et al. (1976) and Singh et 

al. (1997) in pure bred Jersey and that of Bonia et al. (1980), Tuli et al. (1985) and Mohanty 

(1999)  in cross bred bulls. On the other hand higher values for individual motility have been 

reported by Sagdeo et al. (1990), NarasimhaRao et al. (1996), Johar et al. (2006) and Pandey 

et al. (2010) in other Indian breeds.  

Assessment of pre-freeze motility is a valuable index to distinguish between fertile 

and infertile sperms (Roberts, 1971). Although, motility may not be required for 

transportation of spermatozoa in lower tubular genital tract but it is essential for distributing 

sperm cells in the infundibulum randomly in which fertilizable ovum is found, thus ensuring 

successful ovum spermatozoa encounter (Salisbury et al., 1985).  

Available evidence indicates that motility facilitates sperm transport through cervix 

and it is essential in oviduct for fertilization (Asdell and Salisbury, 1941). The importance of 

actively motile sperm cells in the ejaculate and the fertility has been stressed in Guernsey 

bulls used in artificial insemination. It has been reported that gradual decrease or increase in 

motility is positively correlated with fertility (Roberts, 1971).  

In the present study the values of pre-freeze motility and post thaw motility for 

Binjharpuri bulls were comparatively lower than the findings of various workers studied in 

other zebu cattle. Significant decrease in post thaw motility per cent is obvious as the freezing 

process drastically reduces the number of sperms. The appreciable loss of spermatozoa during 

freezing may be due to exposure to very low temp (-196º C) and their inherent ability to 

withstand cold shock. Besides that some genetic factors and individual idiosyncrasy might 

have contributed towards this loss during freezing. 

Similar reports of decline in motility in post thaw samples have also been reported by 

many workers (Sagdeo et al., 1990; Singh et al., 1997; Singh and Pant, 1999; and Moharatha, 

2001). 



Incidentally during service behaviour index studies, the motility and viability 

percentages of 192 ejaculates were clubbed for all the bulls, without omitting any semen 

sample with lower values for the aforesaid seminal traits. For this reason the mean values for 

individual and post thaw motility were relatively lower compared to contemporary workers. 

However, ejaculates having more than 70 per cent initial motility and 50 per cent post thaw 

motility were only considered for acceptance of frozen semen straws for artificial 

insemination.  

The testicular functions and secretions from accessory sex glands have an overriding 

influence on motility, which is an inherent character of spermatozoa. Two contractile proteins 

i.e. spermosins and flactins have been isolated from sperm tail and the energy source for tail 

movement is from ATP which is maintained by glycolytic respiration. As such the ejaculates 

showing low motility value might have variable aforesaid components meant for spermatozoa 

propagation. All these factors might have contributed for exhibiting relatively low motility in 

bulls manifesting low sexual libido. 

5.5 Livability and abnormality 

Gangwar et al. (2018) stated that Dead spermatozoa could be differentiated by their 

ability to be stained by eosin dye. The live spermatozoa, which are alive at the time of 

staining, remain colourless since they were impermeable to the Eosin stain.   

Sabes-Alsina et al. (2019) stated that Husbandry conditions for  bulls  used  for  

semen  collection  should  be  adapted  to allow the animals’ physiological responses for 

temperature regulation to operate fully so that the effects of  increased  temperature  and  

humidity  can  be  mitigated.  Extreme   of temperature and  humidity should  be avoided. 

During the present study similar strategy was adopted to ascertain the live sperm % and the 

abnormal sperm %. The present finding of overall mean live % of 75.21±0.47 (table 15) and 

sperm abnormality of 8.76±0.14 % (table 15 and fig. 20) finds the support of minimum 

standard protocol fixed for sperm stations by Govt. of India which describes the minimum 

permissible limit of livability of neat semen as 70% with maximum of 15% abnormal sperm. 

Since the present study satisfied both the criteria, much of the literatures were not reviewed to 

support our findings. Moreover the low livability % might be attributed to very young bulls 

being put to use. 

Finally, it can be postulated that this being the first report of semen parameters of 

Binjharpuri bulls, further controlled studies can be taken up in future to establish the findings. 



SUMMARY AND CONCLUSION 

The present investigation was carried out in the Department of Animal 

Reproduction Gynaecology and Obstetrics & Frozen Semen Bank, Cuttack with an 

objective to evaluate the sexual behaviour of breeding Binjharpuri bulls during 

collection of semen and its influence on semen quality.  To achieve this objective, the 

service behaviour of breeding Binjharpuri bulls were assessed with a scoring system 

and the quality of the corresponding ejaculates were evaluated by routine semen 

analysis.  

Six healthy and matured Binjharpuri bulls were included in the present 

investigation. Depending on the intensity of their sexual behaviour manifested during 

semen collection, each bull was ascribed with an index, termed as service behavior 

index (SI) basing on which the bulls were evaluated. However the SI was computed 

from 10 different qualitative parameters.  Approach to test site has got the overall 

mean value of 3.01±0.09, while the other parameters have recorded the values as 

eagerness to approach stimulus (2.99±0.09), approach to dummy (3.46±0.08), sniffing 

and licking (2.54±0.04), Flehman’s reaction (2.59±0.04), libido (2.59±0.04), 

protrusion of penis (2.94±0.04), mounting on dummy (3.50±0.08), copulatory thrust 

(2.60±0.04) and reaction time (2.00±0.06). The overall mean of SI is recorded to be 

2.82±0.03 (table 11) during the present study. 

A total of 192 ejaculates were collected with equal number of samples (32) 

from each Bull. The quality of ejaculates were evaluated by routine semen analysis 

like volume, concentration, mass activity, live sperm count, individual motility and 

post thaw motility.  

The overall mean semen volume (ml), concentration (millions/ ml) and mass 

activity (0-5 scale) were recorded to be 3.76±0.09, 888.71±36.05 and 2.74±0.07   

respectively. The overall mean values with standard error for pre-freeze motility, Post 

thaw motility, livability, sperm abnormality are recorded to be 77.66±1.67, 

44.04±1.37 and 75.21±0.47 and 8.76±0.14 respectively.   

  



CONCLUSION 

The following are the overall mean service behaviour index and seminal 

parameters of Binjharpuri breeding bulls. 

Service Behaviour Index (1-5) : 2.82±0.03 

Semen Volume (ml) : 3.76±0.09 

Semen Concentration (million/ ml) : 888.71±36.05 

Mass Activity (0-5) : 2.74±0.07 

Livability (%) : 75.21±0.47 

Pre-freeze motility (%) : 77.66±1.67 

Post-thaw Motility (%) : 44.04±1.37 

Sperm Abnormality (%) : 8.76±0.14 
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