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INTRODUCTION



INTRCLCDUCTIORK

The goat (Cepra hircus) 1is prorhrly the first rumi-
nent vhoese domesticaticn tcok place in South Agta slout 9000
years &go, The gcat ig & versatile animal, It 1g cften
called as "Poor man's cow” in India and as "Yet nurse"” cof
infants in Furcpe. Goat ig the only domestic snimal which is
kept for objecte with little expense. It provi@es meat, milk,
skin, fibre, manure enéd Ly-producte. Coate can easily thrive
well in very low quality pasture, forage, tree lesves &nd
kitchen wastes which are generally refused by cother livestoct.,

The vast cattle populstion cf India canrot e uged
as a gource of meat due to r.eligicua sentiment, Alternatively,
the people of Indis prefer gost meat (Chevoer) than any Other
type of meat,

The importence of coat as 8 suksidiary scurce of
inceme 18 Teinc increasincly reccegrised Ly the small, margi-

nal and landless fermers of India. This epecies has



established {ts potential az 8 moderate source of empleyment
generation for the poor pecple with a mirimum investment.
Furthermore, ¢Oat is especially privileced tc ke able tc with.
stand both hich and low environmental stresses with equal
efficacy 1.e. well adspted to the local environmental condi-

tions.

Pecple of Vvest EBencal beloncirg to the poorest sec-
ticn of the comrunity, are meainly sttracted in rearing of
Fl ac} EBencel ccoats due t© its small gire end prolificecy.
s@aptarility, tempersment, behaviour snd hich resistance to
a1 seases, The meat production of goat erd sheep is alout 200
percent hicher then that of cattle (ti)eon, 19€2). Eesides,
less recuirement of spaces, 16w cost of housinec and mein-
tenance and readily asvailadle market for the digposel of milk,
meat snd hide are alego same ¢f the sicnificent factore for the

promotion of goat rearing.

In recent yvears, goats are being increasincly recog¢-
nised ee one of the important, 1ivestock in many parts of the
tropice and sub-tropice. Indie ranks firet smonc the countries
of the world in goat population., There are atcut 105 millions
of goate in India as aceinst 501.2 millicns in the world (r.Aa.0.
198€). This pcpulation in India i1a albcut 19 percent cf that of

the verld.



Kational projects and schemes in the shepe of Iis-
trict Rural Development Agency (DRDA), Intecrated Rural LDeve-
l¢epment Programme (IRDP), TCraucht Prone Area Prograrme (LDRAP),
Tritsl Development Agency (TDA) etc. have leen lsunched with
the object of providinc livestock developrent pro¢ramme for
economic upliftment Of rural poor. In Intecrated Rural Deve-
lcprent Prograrme cf ¥est Pencasl, Eleck Eencal hMucks are @is-
triXuted to the egricultural lskourers end small farmers with
the octject of genetical upcradation of nor-descript goat of the
state theredy increasing their profuctivity in terme of meet,
milk, skin, fibre etc. PBut the populetion of Elack Eencal
bucka having coocd cenetic make up ig not sufficient encuch to
breed the vast numter of non descript coat of the State of
west Bengal.

AJI. in coat 1a, therefore, ¢ainino momentum day Lty
dsy Lecausze of ites prefound succens in cattle treedinc ané for
nor.aveilability cf the adequate number Of male coats of well
defined breed heving ¢ood cenetic make up for breedinc purpose.
It has been ¢leatmed that hich inciderces of sterility in male
¢ccats hag further asccelerated the ascceptance of 2.I, in the

couritries like Germany, lletherl end, France ard Inéie.

L arce scele spplication of A.,I. in coeat has not orly
recessitated the eveluation cf semen quelity of well defined
breeds of Muck suitakle fer breeding purpose but algo the



agcessment of the norms of tiochemicas) conetituents of semen/
seminal plasma and the enzymatic consgtituents of sgeminal

plasma cf buck semen.

Seminasl fructoge gs enercy vieldine agent ig nece-
ssary for the survival of spermatoeces ir the ejeculated semen.
It hap aleo reen claimed thet fructose centent ¢f semen has

some relationship with the fertilisirc atility of spermatozca.

There are severel factors essential for spermetcros
to maintain their vighility in the geminal plasma. Of the
varicue factors, optimum pH, osmotic pressure ané varicus meta-
bolic activities of spemmetoroa releting to cenerstion of
erercy for them are moet impertent, The osmotic pressure eand
PH of semen are largely dependent cn electrolyte ralances. The
caticng en@ anions play specific role ip thips regard. The
mosgt plentiful cations found in hull semen are socdium ané pota-
sedum, They are mosgt important cstione ir the maintenance of
cgmotic pressure (Cragle et al., 1952). The most importent
anione found ir kull gemen are chloride, citrate, Yicertonate
send phosphete, Furthermore, these anions have éietincuished
role in metaroliesm cf gpermatorca by seting as co-fector,
Yeine an inteprasl part of different enzymes Or reing the impor-
tent congtituents of varicus reactions. Thus, potessium acts
es co-factor in TCA cvcle and inorgsnic phoephate plays vital

role in regpiratior and acrobic clycolysie ¢f spermatcroa.



Fostedt et al. (1976) opined that geminel plesma
frem Yulls with sbnormal spermatozoa had Eicher GOT and iror-
¢anic phosphorus levels,

Ardou et al. (1578) concluded thet phogphatase acti-
vity may serve ss a valuerle eriterion of semern quality erd

metaroliam of spermatosoa.

The. protein content 6f mamelisn sgemen variees from
stout 3% to 7% depending on the species. Ir addition, the
Plasns may contain polypetides, prokebly arising from the
breskdown of protein after ejeculaticn end free amino-acids

vhich origirate éhieﬂy ir the testes (Hafer, 1920).

It eppesrs thet the infommaticr in respect of the
normg of the above bicehemical constituents of semen/seminal
Plegma and engymatic coengtituents of sgeminal plesma of fertile
Fl ack Pencal Tucks is lacking es revealed from the aveilasble

references ¢f vork in this respect.

Hence, the preszent study wae undertaken to meet the
etove deficiency in kncwledge with the following okjectives.

1. ToO determine the normal leveles of certein seminel biochemi-
cal eard envymatic constituents in Elack Eenga) Mucks and

thege eare -



8) Initia)l fructose content (mg/100 ml) of semen.
b) codium content (mEg/litre) of eeminel plasma.
¢) Potassium content (mEq/litre) of geminal pleasma.

é4) Inorgenic phosphorus content (mg/100 ml) of eeminal

Pl asma.
e) Total protein content (¢/100 ml) of seminal plasma.

£f) Glutenic oxaloecetic transaminage (unit/m}) of semi.

‘nel plasme.

¢) CGlutemic pyruvic trenssmineee (unit/ml) of ceninal

pltdﬂa.
h) Acid phosphatese (EU/100 ml) of seminal plesme,

1) Alkeline phosphatase (EU/100 ml) of ceminal plastre.

To determine whether there ie eny varistion ir respect of
level of sfove parameters of gemen letween different Elack
Eengal rucks and te find out reletionship retween various
Picchemical end enzymatic constituents in gefmen under study.



Chapter: I1

REVIEW

OF
LITERATURE



REVIEW OF LITERATURE

Very little vork in respect of riochemistry of tuck
seMmer was undertaken g0 far, as revealed from the availerle
references of work ir this respect ccmpared to the came of
rull gemen. Therefore, releated references are too scanty.
However, as the QoOat represents the rumirant, the refererces
in respect of the semer riochemigtry of other ruminent species
aleng with the same 0f tuck sgemen are included in the review of
literature to have a comparative idea irn thigs resgpect.

Initiel fructose
Kenn (1945) stated thet the major carbohydrate compo-
nent of seminal plasms war fructose ané not ¢luccse &g assumed

kefore,

Erk et al. (19%6) end¢ Hopwood et al. (1956) reported
hichly sionificent correletion Letween fertility end fructo-
lysis.



Mann (1984) found that initigl fructoge content ran-

ged from 300 to 900 mg¥% in kuck semen.

Lunca et a)l. (1962) reported thet seminal fructose
ir 16 A, XI. tullg veried from 107 to 1046 mg¥%,

Patil (1970) found mean ipitiel fructose level of
611.94 mg per 100 ml gemen in Malbart Mucks.

Baraket ¢t al. (1972) reported thet the mesn fructose

content Of ruck semen was €20 me¥.

Rac end sinch (1975) found the snount of 764.17 &+ 25.54
and 597,00 + 41.50 m¢/100 ;1 of semen in Corriedale =nd Nall
rems respectively.

Abdou et al. (1977) studied the fructose content ir
hiffaloes and Friesisn ulls and the values were 643 and 424
m¢/100 ml of semen respectively.

Nafornits et pl. (1977) estimated the fructcese con-
centration of bull ss 1402, 1082 end 1122 mc/100 ml of semen
in the menthe of Dec, Jan, and Fel. regpectively.

Varshney et gl. (1977) reported the initial fructose
content 1294.50 m¢/100 ml of semer of Sarbari Muck,

Reddy end Raja (1979a) analyesed the fructcse content
in ruffalo semen an@® it was 426.64 3 0.32 mg %.
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Strrezek gt al. (1979) studied the fructose concentra-
tior ag 42,34 mg/100 ml of setmen in Polish Large white toars.

Oramus-Kaspreyk et al. (1980) estimated the fructose
corcentration in 3 species. In rull, rer ard roar semen, the

amounts were 394, 472 and 14.2 mo/100 ml of semen respectively.

Mittal and Chosh (19€0) estimated fructose level as
795,92 & 10,72 mg X in Ferostsar trucks

Roy Choudhury and¢ Sedhu (1921) found thet the iritial
fructose content varied gi¢nificently retween breeds c¢f Hol-

steina, Jersey anéd Sehiwal tulls aré also between. seasons.

Ehela ot 21, (1922) studied the iritisl fructose con-
tent es 41.7 & 4.90/1.: molea/ml {n ruffalo s=emen.

Eerader et a). (19€2) determined the cencentration of
fructose vhich was $12.0 + 149.8 mg/100 ml of sgemer in Fili.
Ravi ruffelo,

Kapocor (10€2) estimated the average initiesl fructose
concentretion in Murreh Luffalo rull es 487 + 4 mg/200 rl of

csemer:,

Nema ot pl. (19£3) asnalysed the initie) fructose con-
tent level ir semer anéd seminal plasme of Surtt ruffalo hulls,
The veluer were 647.423 &+ 20.21 and 797,1¢ + 32,25 m¢ % in

semen and seminel plasme respectively.
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Bl.ceyed et al, (19€3) reported fructose level in
vhole semen of Ealad! bucke as £06.11 4+ P33,97 moX.

Dunder et a). (19f2) found that the initiel fructose
content in Angora uck vas 677.86 + 63,26 mo/100 ml of semen,

wildeus et al. (19€4) viewed that the seminsl fruc-
tose concentration in crosstred hulls Secreased with edven-

cine ate. .

Kepoor (19£%) estimated the semen fructcse concentra-
tion vhich averasced 491 ¢ 5.0 mc/100 m) Of semen in Murrsh
tuffalo tull semer and ranged from 472 + 5.0 in lec. &nd June
to SC8 4 5,0 in Sept,, differences beinc si¢nificant,

Patel et al. (19F9) opined that sesson sigrificantly
aeffected fructose coricentration cf difteren{: breeds Of Xulles.

Markandeya end® Par¢gschker (1929) estimsted the ini.
tial fructose content ag 4€6.511 4+ 32.84 mg/100 m) semen and
404,70 & 23,55 mc/100 ml seminal plasma in osmenstadi tucks.

sodium_snd potapsiuvm @

According to the work of Nesmejanove (1932) the sve-
rage concertratier of sodium anéd potassium (m¢/100 ml) 4n tuvld

seminal plasma was 270 and 220 re’spectively..
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Repl acement ©f electrolytes by nor-electrolytes was
found to Yre beneficial in improving the semer quality (Kamps-
chmide ﬁ .ﬂoo 1953).

thite (1953) steted that hich concentration of pota-
sgium depregsed the viskility of rer anéd hull gpermatoszca.

" Hewk et al, (1554) were of the opinion that normal
ionic equilibrium and osmctic pressure were maintaired in
semen Iy means of wvaristion ir the ercdium and potassium on one
hand and chicride, ricarbomete and protein concentration on

the other hand,

Cracle ot pal. (1958) found hichly sigrificant necs-
tive correlation letween asodium end potassiur content of rull

seninal plasma.

Yassen gt al, (19€7) reported that the sodium end
potassium concentration varied ¢reatly retween tulla, The con-
centrations of s0dium end potassium in setinal plasma vere

1762 and 1095 meg/m)l respectively.

Singh et al. (1970) estimated the Fa end X concentra-
tion in Murreh ruffalo rull eerinal plasme as 106.£9 + 10.90
and 101.60 + 4.45 mCX respectively.
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Ratten et 2}, (1972) wviewed thet tiochemicel reaction
at sperm cells in the seringl plasma hed lrearing on its live-
tility end keeping quality which irn turn have beerin¢ or fer-
tility.

Roy Choudhury and sadhu (1976) stated thet sodium con-
tent in the rull's seminal plesme 4iffered sicnificently Let-
ween geasong hut not retween treeds, while the potessium con-
tent {n the bull's seminel placma differed sionificently bet-
ween acasons and kreeds of Holstein, Jersey end Sahiwal,

Thakur ané& Pendey (197€) studied the cencerntretion of
scdium snd potascivm in semirel plesma of € corriedele and €
Fali rame. They reported that the sodium concertration in
peminal plasne was sicnificantly arnd positively correlated
with motility percentace cf l1ive spermetozoa and sperm con-
centrzticn., On the contrary, poteaesium concentration in semi-
nal plesma wae significently and negatively correlated with

theze semen characters.

Semakov end Ryghkov (1876) studied sgodium end pote-
ssium concentration with undiluted gemer in bulle and rams.
The concentration of wodium {(mg¥%) were 669 and £47 and the

concentration of potassium (mg¥%) were %593 and 390 respectively,
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Varshney et al, (1977) estimated the values of NKa and
¥ &n the semiral plasma of buck semen as 170,08 + 4.93 end
184.26 & 1.92 me¥% respectively

Mean gemen concentraticng of sodium and peotassium in
surt!i huffaloes were 24€.9¢ and 202,28 m¢% respectively.
There were no sicnificant geasons) éifferences (Reddy ené

Rije, 1979b) .

Dashriam et al. (1921) messured the concentration of
codiur and potessium (mg%) in seminal plesma of six rulls.
Mesn concentrations (mmol/1) of godium and potaseium were
7€.2 4 28 (rence 49.6 -~ 102.4) oréd ¢9.9 + 30.9 {(range 14,7 -
£2.4) respectively.

Nair end Nandekumaran (19€2) concluded thet the
semen from the Jersgev tul)l had eicrificantly higher levels

0f podium snd potassium than that frem the crosskbredsg.

Pandey ot p1. (1982) estimated the level cf egodium
end potassium in seminal plesms from Farteri ané Sesanen tucks.
There vea si¢mificent difference tetveen the two Lreeds in
the level of potassium rut not in the level of godium,

Nair et g1. (19€2) reported that the Oifferences ret-
ween rucke in sodium gnd potassium level g were highly gicni.
ficant.
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Gupta et al. (19€3) concluded thet surti buffalc tull
rhowed averece concentraticn of sodium and potagsium (mg/100
ml) as 326.9 4 57.29 end 175,52 & 20.5¢ respectively.

Kenakaraj et 1. (1504) studied the mean concentra-
tiong of sodium and pctassium (mg/100 ml) of semer in Murrsh
ruffele or en average 243 4 4.09 and 92,04 & 2.7 respectively.

Corzaler et al. (19F4) collected semen fram polwarth
rame snd stored st 27°C for upto 90 minutee. On semen ccllec-
tion sné 30, 60 and 90 mirutes after collection, semen sodium
concentraticn sverated 31.7, 29.3, 32.0 snd 29.0 m¢c/100 ml res-
pectively end sgemen poteesium concentration sveraged S€.0, 52.8
54.9 ana 5£.1 mg/100 m]l respectively.

Pet2oldt et al. (1929) reported that geminsl plasma
concentraticn ¢f sodium end potassium in younc kulls eversced
€2.75 & 1€.5¢ ond 42,20 & 25,72 mmel respectively end the
scdium gnd poctassium ratio wees 2,72 + 2.95. Fa and K concen-

tration veried considerally smong rulle,

Petroldt and Nehring (1926) studied that in roar gemen,
irmediately after ccllection, mean sodium concentrstions were
96.6 & 12,06 n mol/2itre in seminal plesma and 75.4 & 23.12 n
mol/1itre in spermatoros. Potassium concentraticns were 13.1 +

2.12 and 2B.6 & 8.%54 n mol/litre respectively. Correspondineg



velues for ram gemer were 36,0 + 15.031, 37.8 £ 12.29, 10.¢ &

4,12 and 32,7 4 £,63 reespectively.

Markeandeys end Parcaonksr (1960) reported the mean °
sodium and potassium concentraticn (mEq/litre) ir Casmanatadi
bucks ee 77.47 and 74.5€ respectively.

In ie ¢ ho t

Pal (1957) ertimated the ircrcanic phoasprorus content
in Buffelo end Pull gemen as 17 /100 m} and 9 m¢/100 m1 of

semer respectively.

The inorgernic phosphorue coneentration (mc/100 ml) 4in
cattle whole cemern vas 5.9 and that in aeminal plaesma was %.6
( Roy ot _.;_l_oa 19060), )

Vershney et al. (1977) estimated the incrgeric phoe-
phorue concent in serinal plesma of Earberi buck as 10.59
me/100 ml,

Pandey et 8l. (19€2) reported that the averege value
of inorgcenic phosphorus in the semen gamples of Ssaren erd
Barberi kucks were 1£.502 & 0.922.8n¢ 12.272 + 0.621 mo/100 ml
seminal plasma respectively.
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Feme gt 21. (1923) snalysed the whole semen and
seminal plasms of surti buffale bull for irorgenic phosphorus,
The values were 19,.5¢ + 0,94 end 15,31 + 0,64 mgX respectively.

Dabes gt 2l. (1924) reported the concentretion of
inorcanic phosphorus in Danish Red hul)l snd Murrah buffelo
rull semen, The £indin¢cs were £.0 4 0.5 mp/100 w1l anéd 12.4 %
O¢¢ me/100 ml respectively.

Markandeyea anéd Parceonkar (1990) estimated the inorce-
nic phosphorous in Csmanabadi Yuck aemen end this was 13,07

mg/100 ml of seminal plasma.
Total pre s
Riruiens et g). (1975) concluded that gperm protein

content renced from 0,31 €0 0,49 ¢m ¥ inp bull semen,

Kaker and Arora (1976) reported sicnificant positive
correl aticns between totel preoteinamd GOT, GPT, AXP and@ ACP

in Young eroeslkred hulls,

Rafornita gt al, (1977) viewed that protein content
of seminal plasma Of txll varied with the winter monthe.

Sexena and Tripathi (1921) estimated the total protein
content vhich wvas £,50 + 0.42 pm/100 ml of semen in crosstred
ulls.

Dabas gt gl. (15€2) analysed the concentration of
tetesl protein in Red Dane and Murreh huffaloes.
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tundar et al, (1983) studied on seminal plasmes of
Ancors tucks, They fcund that the concentration of proteir

was 2,99 + 0.28 om/100 ml,

Yaqub et a1, (19€3) observed 2.8 + 0.13 ¢gm/100 ml of
protein in seninal plasma of Nili.Revi uffslo gpemen.

Neme et al. (1983) snelysed the seminal plasma of
surti ruffale-tull for total protein content and the value

vae 7.31 & 0,3 g%,

Dhani and Kodagali (1987) estimated the protein con.-
tent in furti ruffalo rull serinsl plasma as 4.42 & 0,07 g%
and viewed that the total protein cortent was gicnificently
ard positively ccrrelated vith GOT (0.%69).

Patel et al. (19€69) concluded that seascn significan-
tly affected totel protein concentraticn of gemen in crossbred
ulle.

Markandeya and Pargaonkar (1969) reported that tioche-
micsl enelysis of Cgnanabadi Fuck semen revealed the total
protein as 3.54 & 0.2% ¢r/100 ml of seninsl plagna.

Ihami et al. (1990) viewed that the seninal plasma of
tuffelo tulls had significently lower levels of total protein
than in the Jersey and Croastred tulls,
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Clutenic oxaloacetic transaminege (COT) eng Cluterie pyruvie

tranpsaninag cpe GOT GPT

Elipse (1960) found theat there were sicrnificant
correletions of 1,849 for GOT and 0.409 for GPT tetween semi-
nal plasme transaminase activity and rumters ¢f spermatogoa

per mililitre cf semen of Iull,

As reported by Crecoire et al. (1961}, the averace
rumber of GCOT units per ~ml of seminesl pleasra was 1751 (1200-
2800) &in the ull,

Rcussel and Stallcup (1965) studied the activity of
CCT and GPT associsted with spermatozoa free Of seminal plesma
in 149 sarples of semen from 12 Holstein lhulls end their ave-
rece values respectively were 244.2 an¢ 345.5 SF units/ml for
CCT and 25.0 &nd 18,1 SF units/ml for CGPT,

Chavhan end@ friveastave (1573) estimated GOT and GPT
in serinel plesme ¢f Miffelo tulls and the values were 166,72
3 14,00 and 34.56 4 4.57 units/ml respectively.

Gongal er-Rubieras et al. (1974) reported that there
vere no significent differences between the kreetds (Holgtein.
Friesian and Zebu bells) in GCT values tut Holctein-Frieasiar
tulls had sigrificertly hicher CPT values than Zebu hulla.
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Mohan et al. (1977) found that there were sicnifi.
£i cant sessonal varietionsg ir transerinase asctivities in

Murrah huffalo ll germen.

Varchney et al, (1972) working with Barkari tucks
obtained the values of CCT and GPT (unit/ml) of seminal
plasma as 176.23 4 5,18 d 16,67 4 0.67 respectively anéd the
GOT, CPT ratio was found to be 11:1.

Ibrahim (1902) reported theat the level of CCT and
GPT activity in seminal plasma were sicnificently lower in the
Huncariean pimmental Mlls which had excellent gemen quality
and freeeadility than the rulls which hed poor quality semen,

Axusu et al. (1984) enslysed the seminel plasma of
tWest African Dwarf ruck., He founé that GOT activity of the
seminal plasme was sicnificently lower for electroejaculated
semen than the semern collected by artificial vagina,

Gupta #né Srivestava (19€5) studied the COT activity
in tovine. They found that there were no statisticelly sicni-
ficant 8ifferences retween the Murrah tuffalo, Canieh Red and
Hol stein-Friesien X Tharparkar hulls in activity ef the enryme
in the seninal plasma.

Karscianridis et o), (19€5) reported stout the GOT
activity in Chiocs ané Friegsiasn remes seminal plasms vhich were
496 ¢ 27,78 and 412 ¢ 12,97 units/ml respectively.
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Fhokhar et 21, (19€7) estimated the averace amount of
CCT and GPT activity as €07 4 31 eand 121 8F unite in seminal
plasma of tull =nd 635 + 20 and 94 + 11 SF units in buffalo
respectively.

thami and Kedagald (15€7) anelysed the furti buffalo
a1l seminal pleama for GOT and GPT sctivity which wvere 51.%50
2 1,60 an@ 14.51 ¢ 0.9‘?/\1 mole/litre respectively.

8 snd_slkeline phopphstase (ACP end AKP)

Bell end leke (1962) measured ACP ond A¥P in Aiffer-
ent specieg Of animals and man. He measured the same highest
in men, comparetively low in bull, board ratbit ené interme-
diate in ceck and turkey,

Paul et al, {1966) viewed that the ACP and AKP level
veried edenificantly urder A1 fferent envircrmental conditions,
breeds and species of animals.

Rougeel end ctalleup (196€) studied the seminal
plesma of Holctein-Friegdian rulle, He fcund thet AKP ard
ACP activity was feund to be 4 times hicher in seminal plasma

than {n spermatogca,

Kurilo (1970) rreasured the ectivity. of AKP and ACP
in the seminal plesma of Russian Large white Dosrs. The
emount of AFP was glmost Adocuble that of ACP,
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Cchguhen en@ Srivastava (1973) estimated the ACP and
AXP in tuffalo seninsl plagra. The amcunt was 315,31 + 22.66
and 312,50 + 24.04 (EU/100 ml) respectively,

Gagtauer (1974) analyeed the sctivities of ACP and
AXF in seminal plasta in gimmental Mlls:. ACP value was hich-
er in summer than in winter., Bulls with eknogmal sgperm had
hicher AXP values in the geminel plasna independent cf their
state of health, Eone ruspcle A&isesses were accanparied ry
high ACP valuees, Eull with chronic dierrhoea hed slichtly
increesed ACP activities.

Mohan et 81, (1977) reported that there was gignifi.
cent seasonel varietion ir phosphatase activity in Murgah
ruffalo bull gemen.

Chaudhury end Gangwar (1977) estimzted the mean
velues of AKP ané ACP in seminsl plesma of Murrsh ruffalo
tulls which were 1230 4 47.4 and 1244 + 54.5 KAU/100 m} of

gemina) plesmea.

Ceorgiev gt al, (1977) acsesmed the engyme activities
of eseminal plasma of kulls by 2 modificetion of Fodansky's
method., The alkaline/acid phosphatase retioc wes 1,0 & 0.9.

Vershney et al. (197€) estimated the engymic con-
stituents in Earbari kucks., For ACP it was 166,11 & 7.0
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and for AKP it was 8504 & 25,62 EU/100 m), These were estima-

ted in whole semen,

Asghar ot al, (19€3) viewed that the ecid ard alkas.
line phosphatase activity in cattle geninel plagma showed no

sicnificent variation smong Mulls or ejacul ates,

Matmoud et sl, (19€6) estimated the AKP end ACP acti-
vity in the seminal plasme of Mulle. The values were for
AKP 37.24 4 0.44¢ units/100 ml and 3%5.29 4 0.46 units/100 m}
tn first end second ejesculstes respectively. ® ACP activity ir
the seminel plasme gshowed the ssre pettern.

Thant and Kodepeli (1927) reported akout AXP snd@ ACP
level in the seninal plasra of surti huffalo bull seren which
were 590,34 4 €.70 end 292.32 & 5,06 KAU/100 m) respectively.

The alkelirie phosphatase ectivity chserved in tuffelo
Mills was double the value of acid phegphatase snéd nearly
three times higher than the values 6f AXP anéd ACP in low tulls.
However, ACP values 4id not dliffer significently retween the
species. The retio of AKP 1 ACP okgerved was tmich hicher
(2.237 ¢ 1) in buffalo than in cow Lulls (0.4 3 1) (Chemi

2t pl., 1090).
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MATERIALS AND METHOLS

The experiment was conducted for the period of six
months from June, 1990 to November, 1990,

meptel snimp

Ten Eleck Eencal bucks (Cgpre hircup) resred under
the same standard of houéing. feedine and menagement were con-
sidered in the present study. These Mucks were maintained at
the goat farm under the control of the Department of 2nimal
Production and Manacement, Faculty of Veterinary and Animel
Selences, BEiéhen Chendra Krighi Viswavicdyalayes, Moharpur, Nedia,
west Eencal.

The detelile of the tucks {n reepect of thelr sges
and veights are takulated in Tedle~.1l. The eges ©f the tucks
under study ranged from ) years.to 4 years while their weichts
veried from 16 ko to 22 k¢. .
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Teble - 1, Detalle of ter Elack Eencal tucks (Caprs hirgug)
showing thelr ages &nd veights
Identification Ne Body weight
numker

23 2 yeears 16 k¢
26 3 years

3 months 12 k¢
29 3 vears _ _

2 months 18,85 k¢
a2 3 years

€ months 19.8 ko
1.3 4 years 22 k¢
73 3 yeare

1 month 16,6 k¢
£0 3 years 17.4 k¢
e4 3 years

é months 12.4 ko
96 3 years

3 months 17 k¢
29 3 yeears

4 months 20 ko

The experimental Mucks had ocptimum conception rate

as revealed from the Muckwise conception register msinteined
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in the gost farm, These Mucks exhibited cptimum sex lidido
snd the seme wae Obgerved for three weeks refore collecticn

of asemen from them.

Hougirg of hucks

All the hucks were housed in a shed with concrete
ficors The shed hed well ventilatior ané licht with provi-
sion of fresh drinking water snd attached grazinc land under
sunlicht,

in¢c =nd mep ent

Al hueks were fed a ratior compoped ¢f the following

ctncentrate mixture,

Crughed ¢raem vee 30X
Crughed wheat cee  20%
vhest bran ses 5%
Mugtard o1l ceake oo 25%

On an aversge, the animels wvere fed 200 ¢cms of the
above concentrete mixture per day. In addition, 8§ ¢ms of
ecommon galt, 1 ¢m of vitaklend (Clexo-vety) containing Vitas-
min A,Dy &n@ 2 ¢ms of mineral mixture were civen mixed with
the concentrate per dsy per snimal,
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The animels were allowed crazing for a limited period
aurine dey time and wére alesc fed certein emount of jeck-
fruit leaves, Q

i

Semen wes collected from the experimentel bucks by
el ectroejacul ator which was adopted beceuge of the fact that
these snimals were accustomed to ejacullate seren previocuely
by this method. On the bther hand, training of the uck
would have been neesded tip ¢ollect semen Ly artificial vegina
method. Hence, 4t wes cimeidered that the snimals would res-
pond readily to electm-‘;ejaculetor thear to artificia)l vegina.

l
Degeription anéd workinc of electro-eiaculstor

The electro-ejaculetor used in thig method was design-
ed and manufectured by Micro Dicicens corporatien of Calcutta.
The said mamufacturer hnAI made the electro-ejaculator exclusi-
vely for collection cf astlnen from Mick and the game is depic-
ted in Flig. 1. This has & single rectasl electrode abcut 180.7
on long snd about 1.€7 om diasmeter end having brass rincs esch
of 1,25 can broad and seriblly rumbered 1, 2, 3, ¢, 5 and 6 and
betveen rings there is o éap of 1.2% em. The lest ring at
the terminal end ¢f the elllectrode ie negative and the cther
remaining rings are podtilgve (site selectorsg). These rings
are connected throuch le.ql vires with a voltmeter., A retatory



Fig = 1 = Sheuing electre ejaculater ef buek,



Fio = 2 = Shewing eslleetisn ef semen by elsctre
ejeculatien gtechnique {in butk,



27

svitch of the voltmeter can ke worked ¢lockwise or snticlock-
wige en fingers 1 to € correspcnéirg to the krass rinoe on
the rectal electrode. The power cutput pulses direct current
(DC) &t 12 volte and 1.5 amp/sec controllarle in Letween 0-12
volts. Normally, the input power is Ac/220-250 volts/sincle
pheee/50 cycles. The local control system at the base provides
easy reguletion of cutput flow with a fincer tip, with thig
unique safety device, this type of electro-ejaculator prevents
dancer of electric sheck to both the kreeding Muck end the
ocperator. The electric stimuli throuch electro-ejaculator
are delivered Ly electrodes placed in the rectur to sympathe-

tie shé pasrasympathetic nerves responsidble for erection of

penis, enigsicn anéd ejaculetion of semen,

Prior to semen collection, the Muck was placed in a
lateral position on s tahle. Prepucial helirs were removed
and the area near the prepucial orifice vas clesnsed by normasl
ealine and dried,

The rectal probe properly lubricated with sterile vase-
line was inserted intoc the rectum, At the becining of the
operation of el ectro-ejacul ator, power steps were get at '0°
(zerc) anéd the site selector wae set first to its lewest sett-

in¢c pogition when there was no current in the rectal prote.
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After rurning ©n power and probe switches, site selector was
advented until! bhuck rescted slichtly., This stimulus was con-
tinmued upto 2 to 3 gecends. The stimolus was applied immedia-
tely advencing the site selector ring further thsn the pre.
vious one., This sequence was repeated with getting of gite
selector to its upper poszition then the previoug one. uce-
essful emigeion of electro-ejacul ated gpemen from tuck was obtain-
ed vhen the gelector was set at & to 4 ring and vhen a maximum
of flve stimuli within time limit of 3 o 8 secondes were ¢iven.
By operating the electro.ejacul ator in the shove way senen wvas
collected in a collecting tube throuch funnel held :y hané
under the penis of the tuck (Mg, 2).

FLy apd _pumb of acu

A totel of 120 efaculates were collected from ten expe-
rimental IMucks at the rete of ejsculstion twice in e week for
si>» weeks from eech tuck,

Elochemicel snalysip of pemen/seminsl plagne

51:0) o] of eia at ] for of ferent
biochemicpl parsmeéters

Cut of 12 ejeculates of each buck, ¢ ejsculates were
utflised for the estimation of initiel fruetose content of

peMen @nd podium and potassium content of seminal plasva,



4 ejaculates were utiliged for the estimetion of irorcanic
pthosprorus end protein content of semiral plasma and the remain-
ing ‘ ejecul ates were utilised for stuldyinc Clutemic oxaloace-
tic trensaminase (GOT), Clutemic pyruvic transaminase (CPT)

and Acid snd Alkaline phoephatase (ACP and AKP gctivities in
eani'nal plasma,

ration of pemin. f nest gem

A certain veolume of semen wes taken in & centrifuce
tube and the tube was centrifuced at 2500 r,p.ms for half an
hour, This facilitated the separation of seminal fluid from
neat genen, The separated seminal plasme was then removed
compl etely for estimestion of &ifferent Liochemicael parameters

under study and was kept irn the refrigerator for use.

Ipitia) fructose content of pemen

The initiel fructose content of semen was estimated
sccording to the conventional method followed ky Mann (194€) as
modified by Bishop et al, (19%4)., Soon after the collection of
seren, 0.1 m] Of gemen was Aropred in s tube cortaining 0,9 ml
of Metilled water, For deproteinigation of semen, 2 ml of
each of 2% ginc sulphate and XN/10 sodium hydroxide were added
The esrple was heated in a bolling weter bath. It was then
cooled and filtered., 2 ml of thie filtrate was taken in a
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12 ml tube., Ir another tube, 2 ml of fructose solution cone
teiring 0.2 mg of fructose (0.1 mg/ml) was teken. 2 ml of
distilled weter was tesken in a third tube latelled as *"hlenk®,
2 ml of 0.,1% alecholic rescrcino)l end 6 ml of 30% HCl were
added tc each tude., All the three tubes were kept in the
water Lath at £0-£5°C for 10 minutes and then cooled. The
sarples were compared sgainst blank tc find cut the optical
density of solution in the other two test tubes with the

help of colerimeter,

Opticel density (0.1) of unknown
Optical densgity of stsndard

5
0.1 x 2 X 100

X 0.2 X

w m¢ 0f fructose/100 ml of gemen.

Eptimation of codium snd Potegsium content of seminesl pleema

Thege two ticchemical persmeters of seminel plasmns
were estimated according to the method adopted ry Oger (1979).
The seminal plasme diluted one in hundred with distilled
water was introduced in the form ¢f contirmous fine spray
into the non.lurincus ges flame of a fleme photemeter. Alr

under pressure wes uged to mairtein high urning terperature
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ené therety keeping the lumincesity of flame at a2 minfmum. PRy
usinc proper filter of different actions ¢grantine the emitted
l14¢cht, wave length charascteristics ¢f sodium or potassium as
the case may be, was is0lated. The ion concentration was
determined Ly seriesl dilution of standard solutior ancd stan-
dard curve vap prepared sccordingly. The atandard graph was
referred to determine sodium or potassium content and expressed
as mEg/litre ¢f seminal plasma.

Iporganic phogphorus content of seminel plgsma

The method followed Ly Fiske and Sutbarow (1928) was
adopted to determine the level of this parsmeter.

Restentp
(1) Trichloracetic acid (30%)
(TCA)

10 ¢ms of reacent ¢rade TCA wat Aissolved in water snd
diluted to 100 m1,

(2) JOX suphuric scid

Carefully 450 ~1 of conc, sulphuric acié was added to
1300 m} of water. To check, 10 ml of the soluticn was diluted
to 100 m) in s volumetric flask, mixed and titrated e& 10 ml
portion with standard IN sodium hydroxide. From the titration
result, the coricinal eclution wes adjusted, {f necessery, to
make it exactly 10K,
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(3) 2nmopfium molybdate solution

In an one titre voclumetric flask, 25 ¢ms of amonium
mol ybdete was taken. The same was diluted with 200 m)l d&is-
till ed water. Further, 300 ml Adigtilled water and 300 ml 10N
1 litre vith digtilled water,

vere added to it, Finally the voclume wae mede upto

{4) podium bisulphite solution (15

15 ems of godium Figulphite was dissolved in 100 ml
dlgtilled water.

(%) sodium suiphite goluticn (20%)

20 ¢ms of sodium sulphite was di{gnclved in 100 ml dis-
tilled water

(6) Ainongpthol gulphopic aedd

In a ¢less stoppered cylinder, 192 ml of 15% sodium
sulphite stlution was teken and to it 8dd~d 0.5 gm of 1, 2,
4 smincngpthol sulphonic acid and $ ml of 20% sodium sulphite
golution, It was then sghaken to digsolve and stered in the

refricerator for use.

(7) £tock standard phogphate goluticn

In & velumetric flask of one litre, 0.3%1 ¢m of pure
dry monopotessium phosphate was tsken and 10 ml of 10K gul.
phuric ecid wvere added to i1t. Then distilled water was
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elded ané mixed properly to diesolve the res¢ent perfectly.
Finelly, it was made upto 1000 ml mark with distilled water,

The solution was Xept in refricerator for use.

(e) workipc standard phosphate solution

S ml of stock standard solution was adced to 15 ml of
At stilled water, S m} of the solution contained 0.1 mo of
phoephorus.

P ration of gtend

Different concentrations of workine stendard phosphate
golution which conteained 0.02 mg of phoephorus per ml of the
same 1.e. 0.01, 0,02, 0,03, 0.04, 0,05 end 0,06, 0,07, 0,02
were tasken in Aifferent tesgt tubes while triple aistilled
water instead of standard phosphate sclution wes taken in @
test tudbe vhich served ee blark. The volume ©of sl] the test
tules including the blank was rade tpto 5 ml using triple
aistilled water. Then 1 ml of molybdate soluticn was added
anéd using 3,6 ml of tripple Aistilled water, the velume 4in
eech tuke wag made upto 9.6 ml. Lestly, 0,4 ml smironspthol
sulphonic acid was mixed, walted for % minutes and the ceclour
intensities were resd et 660 m /u in the systronic colorimeter
while the density of blank war set at 10), The Sifferent
velues vere plotted on the ¢raph psper and the standard curve

waeg érawn,
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Letermination of Inorcsnic phosohorug

0.5 ml of serinel plasma wes taken in & test tuke and
deproteiniged with 9.5 m} of 10X TCA, It was then allowed to
stend for 5 minutes &né filtered. To S ml of filtrate, 1 ml
cf smmonium molytcdate goluticn and C.4 ml of sminonspthol
sulphonic ecid were sdded. Then the solution was made upto
10 m) by aistilled water., The solution vas mixed and was
allowed to stand for 5 minutes.

In case of blenk, 5 ml of triple disgtilled water was
taken in a test tube., To it, 1 m) of smmonium melybdate golu-
tion an@ 0.4 ml of sminonapthol guiphonic acid were added and
mixed thorcuchly. The tubkes were sllowed to gtand for §
minutes. The colour intensity vas read ir a systrenic cclo-
timeter at 660 ma weve lencth. The optical density (0.D.) of
each sumple was compared vith 0,D. ¢f stendard curve., The
smount of inor¢genic phosphorus of geminel pleema wes erpre-
ssed as Mm%,

Total protein content of aeminal plgsma

To determine the total proteir content (g/100 ml) of
séminal plesme the method as descrited Lty vooton (1974) was
QOIIMQ I
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Reagents

(1) Bluret respent

9 ¢m of godium.potassium tartarate was dissolved in
00 ml of 0.2 K godium hydroxide soluticn in 1000 ml volu-
metric flask., 3 ¢m of copper sulphate (cuso,, SH,0) end 5 em
of potassium 104ide vere then atded and dissolved. Fipelly,
volume was made upto the mni: with 0.2 ¥ godium hydroxide
solution,

(2) Povine gerum albumin
200 mg ©f bovine serum sibumin was diassélved in 10 ml
of distilled weter.

Preperstion of st ré

Ascending cencentrations of Mne servm albumin wes
taker separately in Aifferent test tubesg like 2, 4, 6, 8, 10,
12, 14 mc and & blenk with digtilled 'v:mr were taken. The
different resgentes were adled sccording to standerd procedure
and the final colour was measured colorimetriceally (Systronic's
colorimeter) at 540 m /u veve lenath. The optical density was
Plotted steinst the concentretion of rovine gerum albumin and

standard curve was thus drawn,

Procedure of eptimeti

0,2 m] of seminal plasma was taken in 8 test tuble.
2.8 ml of distilled water vas then added ené mimed well.



26

A blenk tuke with 3 ml of éistilled water was 21sc talen,

€ ml of Lhiuret reacent was sdded to esch tube and mixed well,
The colcur developed was Measured after 30 minutes in a colo-
rimeter ( Systronic's cclorimeter) at %40 m A vave lencth. The
opticel dengity thug obtained from é&ifferent semplee was then
compared vith optical density of standard curve end expre-
ssed as Om/100 ml of seminal plasma.



of gemin agma

The levels of glutamic oxaloacetic and ¢lutemic pyru.
vic transsminase (unit/ml) 4.e. CCT and CPT of seminal plasme
wvere determined following the method of Ystaridis (1560).

Reacent

(1) Aspartate trsnsarinace
(0,2M D.L aspartic acid sné 0,002M)
-Keto gluteric acid
This substrate was prepared by adding 2.66 gr Dl aspar-
tic ecid 0,03 ¢m Xketo glutaric acid and 2,00 ¢m Of Aipctassium
hydrogen phosphete in @lgtilled water and volume of 100 ml was

made.

(2) Aanine tranpsminpse
(0e2 M Ll alenine and 0,002 M ~Keto glutaric acid)

D-L planine 3,78 ¢gm, =-Kete glutaric ecid 0.03 ¢m
and dipctagsium hydrogen phosphate 2.00 ¢m were added t0 Adis-
tille? water end the volume weas mede upto 100 mi,

(3) Apiline citrate reegent -

20 ¢gms citric acld wvasz Sigsolved in 20 ml digtillied
water end equa)l volume of redistilled aniline was edded for
the prepsration of aniline citrate reagent. Each time freshly
prevared aniline citrate reatent wap used. 7The rescent was

dlluted vith digtilled water at the ratioc of 1:5,
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(4) Dinitrophenyl hydrazine reacent (0.,002M)

2,4, Dinitrophenyl hydrazine 0.04 ¢cm and concentra-
ted hydrochloric acid 5 ml were added to 100 ml distilled

water.

The reagent was diluted in the HCl with 15-20 ml die-
tilled water with vigorous shakinc and then made upto 100 ml

with distilled water.

(5) Agqueous solution of sodium hydroxide (0,75M)

35 om of sodium hydroxide was dissolved in 1000 ml of
di stilled water,

(6) stock pyruvic acid solution (1%)

This solution was prepared by dissolvinc 0.625 ¢m of

sodium pyruvate in SO ml distilled water.

(7) vorking standard of pyruvic acid solution

The stock standard of pyruvic acid solution was dilu-
ted with Gistilled water at the ratioc of 1:99 so that 1 ml of

vorkineg standard solution contained 100/ug of pyruvic aciad.

Preparation of standard curve

Ascendinc concentratiocns of working standard were

teken separately in different test tubes like 10/g. 20/ug.
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40/ug, Go/ng, 1oo/ug and & blank with Adistilled water was
taken. The different reagents were added to each tube accor-
dinc to standard procedure and the final colour was measured
by means of systronic double celled colorimeter at 500 m/n
wave length. The opticel density was plotted ecainst the
concentrations of pyruvic acid and a standard curve was thus

drawn.

Procedure of estimation

To 0.8 ml of salinc in a tesﬁ tube, 0.2 ml of seminal
plesma was added with a pipette and the contents were mixed.
Then 0.5 ml of subatrate‘for COT or CPT was added and placed
in water bsth for one hour at 37°, Immediately after incu-
bation, 0.5 ml of the diluted aniline citrate was pipetted
into i1t to stop the enzymatic reaction. 0.5 ml dinitrophenyl
hydrazine was then sdded and shaken vigorocusly for S minutes.
Exactly after 5 minutes, 3.0 ml of 0.75 M sodium hydroxide
was added end mixed. The colour developed was measured after
30 minutes in systronic double ¢elled colorimeter at SO0 m/u.
The blank was a mixture of resgents prepared in the same way
aeg that of sample, exéept that the enzymatic preparation was
replaced with galine. Each test ssmple was followed by a
control savple but the enzyme activity was not gallowed and

that was achieved by addinc aniline citrate Before mixing



40

engyme preperaticn, The optical dQencity thus ottained from
different g¥'ples was ther plotted cn the previcuasly prepared
stendard curve end the concentration of pyruvic acia

thus oltained weas expressed as unit/ml of geminel

pl asma,

This engymatic parsmeter of sgeminal plasme was esti-
mated as per the method followed by Hawk et al. (1968),

Rescents
(1) aline phos e sub. e

In & 100 ml volumetric f£lask, successively 3 ml of
petroleum ether, about 80 ml of Adigtilled water, 0.5 ¢m
of eodium glycercphosphate, 0,29 cm of sfidium diethyl bar.
khturate and water were introduced and it wes made upto
100 ml with diptilled water and gtored in the refrigers-

ter for use,

(2) Acid phosphstage subgtrate

Thie was prepared 1ike that of the alkalire phosphe-
tase substrate except thet 8 ml of 1N scetic:acid wae edded.
PH was edjusted to 5,0,



{3) Trichlorscetic scid (TCA
30 ¢gm anelytical resgent crade TCA was taken in a
100 m1 volumetric flask and diassclved into 100 ml of Aigtil).

ed water,

(4) 2rmonium molyblate sclution

In en one litre volumetric flask, 25 ¢m of exmorium
molvbdate was taken. It was diluted with 200 ml Aistilled
water and sgsin 300 w1 of 10N sto‘ was added to it, Finally,
the volume was made Upto One litre with distilled water.

(8) rodivm biguiphite solution (180

15 ¢me of sodium bigulphite was dissolved in 100 ml
4l stilled water.

(6) sogium gulphite polutiop {20X%)
20 gm of sodium sulphite wag éissOlved in 100 ml of
ai stilled water.

(7)) Amincnspthol | nic :

In a ¢lass stoppered cylinder, 195 ml of 15% sodium
sulphite solution was takeh and to it added OS5 omof 1, 2, ¢
arinengpthol gulphonic ecid and S m) of 20X godiurm gulphite
soluticn, It was then sheken to dissolve and stered in the

refricersator.
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Standard curve for inorganic phosphcrus was utilised

for the estimation,

Procedure of estim

9 m} of elkaline or acid phosphetase smulstrate vas
taken separately in test tubes ané placed in & water bath at
37°C until the fluid resched incukstion tempersture. 1 ml
of geminal plasna vas mixed with it and incutated for one
hour, After inculation, 2 ml of 30X TCA was mixed with it
and allowed to atend for 2 minutes. Then, it was filtered
throuch a low ash filter psper. Each test sarple was follow-
ed Ly a control sanple. Control sample contained all the res-
gente Of test garple hut the engyme ectivity was nct allowed
and this wae achieved ky 2d4ding 30% T.C.A, Tefore mixing

engyhe preparation,

Fow, & m) of each filtrete cf Lotk control snd test
¥

were teken into 2 separste test tules.

Inor¢ganic phosphorus, thug libterated from the enryme-
tic activity of seminal plasma was measured by systronie
colorimeter at €60 m /n wave length. The calilrated stardard
curve for inorgenic phosphorus was utiliged for measurement
of inorcantc phosphorus literated durine cr:zy'mauc sctivity
and expressed ag EU/100 ml of geminal pleasma.



Stati gt m

Statistical anslysie ©f deta Oktalred ir the expe-
riment were analysed vxith the help ¢f ‘Mero-gysten® ans-
lyeis following the method of sSredecor and Cochrar (1968).
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RESULTS AND DISCUSSION

Ipitigl fructose

The mean value of initias} fructose content (mg/100 ml)
of semen in Elack Eencal buck wes found tc ke 560.64 + 107.34
(Takle-2) while Fic., 3 indicated ruckwise variation of this
seminel sttrilute.

Analysis of variance as revealed from Tarle-3 clearly
indicated that there was a hichly sicnificant varistion of

initial fructcse concentration etween 81fferent rucke.

The present finding of mesn value vas in soreerent with
thet of Mann (1964) w«ho reported that in his work fnitial fruc-
tose content ranged fram 300 to 900 mgX in ruck semer. The
levels of initial fructose concentrstion es worked ocut Ly
di fferent workers in differert breeds of tuck other thar Elack
Eencal Iuck were as follows.

Patil (1970) found mean initial fruetose level cf
611.94 mg/100 m1 of semen in Maltaeri kucks. Varshney et al.
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Takle « 2. Mean velues (& SE) of seminal biochemical ard
engymatic constituente in Eleck EBengal buck
Cohsgtituents Mean velues 3 SE Kumbker
of odser-
vations

Initial fructcse content 569.64 4 107.34 40

sodium content (mEq/litre) 75,12 & 2.41 40

of seninel plesme (60,24 - €3.47)

Potasefum content (mEg/litre) 63.65 + 1,€% 40

of seminal plasma (54.1% + 21.04)

Inorgeanic phosphorus content 11,76 4+ 0,36 40

(mg/200 ml) of eeminel plasme (10,11 - 13.54)

Totasl protein content %.21 4+ 0.16 40

(9/100 ml) of seminal pl.ma (‘.05 - 6.36)

GOT (unit/ml) of eemiral plasma 130,07 + 2.22 40
(112.17 - 143.30)

GPT (unit/ml) of geminal plagme 15,32 4 1.16 40
{10.30 -~ 22,31)

Acid phosphatace (FEU/100 ml) 21,97 & 2.14 4

of seminel plasms (70.41 - 102,29)

Alkaline phosphatase (EU/100 &l) 228,75 4 6,92 40

of serinal plesma (187,92 = 263.52)

Figures in parertheges indicate range
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(1977) reported the initial fructose content 1294.50 m¢c/100 ml
of semen of Barkbari Muck. Mittal and Chosh (1980) estimated
fructose level as 795.92 4+ 10.72 mc% in perbatser rucks.
El-cayed et 21, (19€3) reported fructose level in whole semer
of Ealadl tucks as 006,131 + 337.97 mo%, Markandeya and
Pargscnker (1009) estimated the initial fructose content as
466,511 4+ 32.24 mc/100 m) Of semen in Osmanabadi bucks.

On comparisicn between the present findinc and thosge
of akove workers in rreeds other thar Elack Eencal tucks, it
wil) be revealed thet the initias)l fructtse concentraticn was
hicher in the other Lreeds of uck except in Osmaratadi Ytuck
vhere the sane was lower compared to the Elack Eencal huck
under study. This veristion between Flack Eencal ducks end
other rreeds of rucks mioht ke due to hreed characteristice.

Table « 3 2nalysis of variance of initial fructose

source of
v.tietic‘h d‘f. S.’ s. M‘S.SO P
Between Pucks 9 342901.70 32209,00
3,310
trror 30 34%5660.66 11522.,02

** Sicnificant at 1% level i.e. P Z 0.0}
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Markandeye and Pargasonkar (loc.cit) wvorking with
Ogmanebadi Iucke found sicnificent variatien of initiel
fructose concentraticn within individuals of the same breed
and similar result was ortained with Eleck Fengal rucks.

godium and Pot ium

From Takle-2, it will be evident that the mean level
of godium was 75.12 + 2,41 mEg/litre of seminal plasme in
El ack Eenceal buck while the geme of potassium was 63.65 & 1.5
mEg/14tre of geminal plasma (Telle-2). The tuckwise varia-
tions of these two seminal attributes were represented craphi-
ecally in Flg.4.

By snalysis of varience (Table-4¢ and Telle-S5) it was
okgerved that these two seninal characteristics had highly
sicnificent variations retveen different Fleck EBen¢cal rucks
under study,

There are few repcrts on the hulk cations namely sodium
and potagsium in the semen of tucks, HRulk catfone play a
major role in the sperm cell metadboligm. Catione in semen
reflects the functionsl stetus Of aceassory sex ¢clands anad
metakolic ectivity of spermatogoa (Mann, 1964). Cetiong play
role in biochemice)l reactions of gperm cellq-in the natural

mediur: viz. seminal plasnme and thisg hea tearing on 4ta
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Table « 4 Analysis of variance of Sodium

P > — -

—

source of Aa.f. Se Se Mo Cs Be )
variaticn
Between Bucks -] 2486,10 276.23
47.50%*
Error 3 174.45% g.01

** significent et 1% level ice. P / 0,012

Table ~ 8, Analysis of variance of Potagsium

- - ——— - -

source of
vardigtion def, 5: 86 AP - F
Between Fucks 9 068,96 341.00
99.24*¢
Ergoyr 30 103,082 .44

** cicnificant at 1% level i.e. P/0,.01
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l1iverility and keepinc quality wvhich in turn have tearing on
fertility (Rettan et al,, 1972).

Varshney et al. (1977) estimated the values of godium
and potassium in the seminal plasma of uck semen as 170.05
4.93 A 184.26 & 1.92 meX respectively. Thecse values were
not in spreerent vith the present finding which were lover.
On the contrary, the levels of sodium end potassium =s found
ir the Elack Eencel huck were in close proximity with the
£findings of Markendeya end Pergasonkar (1980) who reported the
gemen sodium and poteassium concentration in Osmensbadi ruck

seminal plamma es 77.47 end 74.5(mc¥%) respectively.

While working with tull gemen, Adifferent werkers
reported hicher velues of sodium and potassium concentrations
in seminal plasma and the following were the findirgs of
éi fferent workere with ull seminal plasma, Nesmejanova
(1932) reported the averace concentration cf sodium and pote-
esium (mg/3100 m1) 278 and 22€ respectively. The concentra-
tiong of sodium end potapsium in seminel plesma as reported
by Yeesen et al. {1967) were 1768 and 10%%5 meg/ml respectively.
Singh et al. (1970) estimated the sodium snd potassiunr con-
centration as 186,09 4+ 10.90 and 101.60 & 4.45 mg¥% respec-~
tively. The hicher valuegs Obteined in the h..rn serinal plasma
anéd alsc in the other breeds of huck compared tc the values
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in the peminel plesma of Elack Eengal kuck might re Aue to
epecies and breed variation.

Yassen et 31, (1967) snd Roy choudhury and Sadhu (1976)
reported that the sodium and potassium concentraticns varied
eicnificantly tetween Mulls, FKalr snd Nendekumaran (1922)
reported that the differencee letveen ucke in egodium and
potaesium levels were hichly sicnificent. The present result
fn thig respect with Elack Pencel htuck corroborated with the
findings of above workers.

Table-2 indicates that the mean level of inorcanic

phoephorue in the serminal plasra of Elack EBencal ruck was
11,76 X 0.36 m¢/100 ml,

By anelysis of veriance (Talble-6) it was fourd that
the differencee in the level ¢of inorganic phospherus smong
El ack Bengal Lucks under study were hi¢hly sicnificant. Fig-3
indiceted duckwise variation of this seminal characteristic.

Vershney et al. (1977) found the level of inorganic
phosphorus in semina)l plagma of Barbari buck to re 10.%56 mg/
100 m}. Pandey et 1. (19€2) wvhile working with Sesnen and
Earbari rucke reported level of 12.503 and ‘1::.278 mo/100 ml
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Table = 6 Anelysis of variance of Irorganic phosphorus

source of Ad.f. 8,8, Me S 5o P
Varistion
Eetween Rucks 9 52.62 .2
41,432
Error 30 4.19 0.14

** Significent st 1% level i.e, P /Z 0.01.

of seminal plamms reppectively. Markandeya sn@ Pervaonkar
(1990) estimated the inorganic phoephorus in Ogmenakadi ruck
seter end this was 13.07 mg/100 m) of genrinasl plesma. The mean
level of inorgenic phosphorus orteined in the Elack Eencal

ruck wae more Or less the same as cottained by the above wor-
kers in Earleri and Cgmansbadi huck but hicher level was ortain-
ed in Ssenen Iuck as reported ty Fandey et el. (19€2),

Pandey et 31. (19€2) working with Farbari end Sannen
ucks reported that differences in the levels of inorganic
phogphorus in Xuck semen of different rreeds were found to e
hichly si¢rificant (P / 0,01) while the diffgrences amonc
kucks of the emme rreed were found to ke non-gignificert,
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On the contrary, in the present finding, highly sicrificart
Al fferences in the level of thig seminel characteristic were
obteined between different bucks in Elack Fengal treed.
Poseibly, this might re Que to variation of breed, mansgemen-

tal practices snd envirormentel factors.

Total protein

The mean value of total protein in seminal plasms
cf rlack Eernge! buck was 5.21 4 0.16 ¢/100 ml (Table-2) and
the buckwise variation was depicted in Fi¢g.3. Anelyasis of
varience (Table«7) showed highly si¢cnificant varistion of
this pearameter Lbetween di{fferent ucks under atudy.

Teble ~ 7 Analysis of variance of total proteln

souree of dof. Se Se M, Se Se F
varietion
Petween Bucks 9 17.25% 1.92
6"*
Error 30 0.1 0.03

*¢ sicrificant st 1% level i.e. P / 0,04
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Very limited works were undertaken tc determiine the
level of thig parsmeter in the semen picture of different spe-
clesg of snimele including rucks on stulyine the svailable
report of vorks in thig respect in rucks 1t was Cheerved that
Dundar et al, (19€3) gtudied this parameter in the seminal
plasme of Angore tucks end found that the concentration of
protein wes 2,99 4 0.28 ¢/100 ml while Markandya end Parcoonkar
(1969) reported level of protein es 3.54 + 0.25 ¢/100 ml of
sening) pleagma ip Cegmaneradi ruck. The £findings of the
atove workers were Oof lower velues than that obteined in the
present study with Elack Eenc¢al huck,

The protein content of seminal plasra was found to be
variakle in ul)l and uffalo tull geminal plasme. Earuiena
£t al, (1975) reported that sperm protein ranged from 0.31 to
0,49 ¢% in rull germer. Saxens end Tripathi (19€1) estimated
the totel protein content shich was 2,50 & 0.42 ¢/100 ml of
semen., Yakub et al. (1923) found 2.8 4 0.13 ¢/100 ml ¢of pro-
tein in semiral plasee of Fili-Revi tuffelo semen while ir
gsurti huffalc bull the value wae found by Nema et a1, (19€3)
ag 7.31 £ 0.3 ¢¥%. TDherl and Kodepall (1587) estimated the same
ir surti uffalo Mull seminel plagme as ¢.42 + 0.07 ¢%. It
vil)l ke evidert that the present finéding with Black Eengal
ick was higher than the same oktaired Ly Dar;liane et al.

(197%) and Yakul et al. (1922) while the level as worled out
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in the present stuldy was lower compared te the ssme repeorted

by Saxena and Tripathi (1901) ané Nema gt al. (1583). This

éi fference in the levels might ke Gue to species and kreed
variation., References in respect of significant variations

of thigs parsmeter of seminal plasma within indivicuale of the
gane treed of Muck were not avsilarle but Yekub et sl. (19£3)
found sicnificant varisticneg in the protein content of semi.
nel plagma tetween Mulla., The present £finding with Elack

Bengal kuck wae in conformity with the finding of above workers.

Clutaric oxalcacetic tranganinase (GOT) and clutami¢ pyruvic
trenparinese (CPT)

The mean concentraticng of COT and GPT asctivities
(unit/ml) of seminal plasnas in Black Eencal buck were 130.07 #
222 =nd 15,32 4 1.16 respectively (Table-2). FEuckwise varia-
ticns of theae twe seminesl attriluteg were ¢graphically pre-
sented in Flg. 8.

Annlysis of varience (Table-f end Table.9) clearly
inéicated highly sicrificent veriaticns ¢f these twoO geminel
engynmatic constituente between ¢ifferent Eleck Pencal tucke,

It has keer claimed by many workeras that GOT activity
in seminal plasme 18 significantly correlated with the varicus

semen charscteristice. Levels of GPT is significently






Table « € Analysis ¢of Vartence of GOT

erQ"Of é.f. 8, 8. M, 5,S. F
variation ‘
Petween Pucks 9 8533,.%54 614 .24
124:74**
Ervor a0 147.87 4,93

*¢ sicnificant at 1% level i,e. P/ 0,01

Table « 9 Analysis cof variance of GPT

surce ctf A.f. Ee S M. S. S, F
veayf etion
Eetween Pucks 9 €€1,21 75 .69
SS (GG ¥
Error 20 40.9f 1.36

veciornificant at 1% level i.e. P / 0.01

8%
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correl sted vith concentration, percent live and percent abnor-
mal cells, Treansasminages are mostly intrs-cellular and have
an important role in the catabolier of clutemate Lty rovine

spermatogzca,

The available literatureg in respect of gtudies of
thege tec parsmeters of seminal plasma inciceted thet very
1ittle work was done in the sphere of duck and rc word ves
undertaken ir Eleck Eencal kuck, Under Irdian condition
Varehney et al. (197f) studied the COT sand GPT activities in
the seminal plasme of adult Earbarl bucks. They fcund the
levels of GCT and GPT €0 be 176.23 + 5,16 ané@ 16,67 & 0,67
units/ml {in the geninal plasma. Thelr result indicated that
GOT value wac much higher thar GPT value erd the GOT, GPT
ratic was found to be 1111 in tuck semen. Present study
showed the GCT, GPT ratio in Black Fencel kuck seminal plasms
to be 9:1 which was i{n closze accordance vith the findire of
Vershney et sl. (loc.cit.}! and the finding of Flipge (19€0)
in ceee of Tul) geninel plasme, but differs alightly from »
ratic of 19:1 reported in rull eeminel plesma by Foussel and
Stalicup (1965), Chasuher and Srivastave (1973) estimated GOT
and CPT &n geminel plasma cf Puffalo tulls ard the values
were 166,72 & 14,08 ané 34.56 £ 4.57 unite/m] respectively
which 414 rot conform with the present finding cbtained in
the Black Eencal luck under study. Crecoire ot pl, (1961)
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reported higher value of GCOT in the hull, Akusu et al. (1984)
found that GOT activity of the seminal plesms was sicnifi.
cantly lower for electro-ejeculated gemen than the semen
collected by artificial vagina. The low velue ortained ir the
precsent gtudy micht be Aue toc the fact thet semen from Elack
Eengcal uck under etudy wes collected Ly electro-ejeculastion
method,

Gonealer-Fubiera ot al. (1974) reported that there
were no sicrnificant variation Letween the breeds (Holetein-
Friesien and ZeXu Millse) in CGOT values bat Holstein-Friesisn
ulle hed sicrificantly hicher CPT values than Zebu hulls,
Eut no work was done to find out vhether GCT end GPT values
A ffered sigrificantly between individuels within treed.
Therefore, finding of sicnificant veristion retween Sifferent
El eck Bengel Iucks could not be ecorpared.

orohat ACP ' X hosphat AKP)

The mean level of ACP anéd AKP (EU/100 ml) in the semi-
nal! plasme of Black Eencal huck was talulated £n Table-2
and these were found to be £1.97 £ 2,14 and 220,79 4 6.93
vhile tucketee variaticn of these two geminal enzymatic con-
stituente were ¢raphically represented ir Fic,6.
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Mealysie of varience (Table-10 ané Table-11) revealed a
hichly significant veriatior of ACP and AKP in the semninel
pleasma tetween Eleck Eencal! Mucks uncfer study.

ACP snd AKP like other seminal enzymatie congtituents
are concerned with oxidetive metatolic pathvway and provide
éirect energy for sperm cell metabolism (vhite, 195€). Sermen
phosphatages play impcrtant role in sperm metatoliem, It heas
beer claimed by many workers that these enryme activities are
gubjected to breed difference (Roy et al., 1960), species
(Bell end Lake, 1962).

Availadle references ir respect of the studies of the
level of thepe two seminal parsmeterg indicated that the only
work in huck semen was conducted by Varshney et al. (197€).
They, workine with gemen of Earbari tuck, found ACP and AKP
levele as 166,11 4 70 and 504.45 & 25.62 (EU/100 m)) which were
more or lees double the levels of ACP gnd AXF obtained in the
present study with the geminal plasma ¢f Flack Eencel luck.
This ¢ifference in level micht e &ue to the fact that the
present study in Elack Bencal Puck was with seminal plasma
vhile Varshney et al. (loc.cit,) congidered whole semen.

The ¢oat semen was charactericed ky a three times
hicher alksline phosphatase activity as compared to acid phose
phetacze, The alonificence ¢f s conepicucusly high alkaline

phosrhatase {= not clear.
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Table - 10 2Analysis of varfence ¢f ACP

— — W pm—— -

source of vearietion d4.f. Se Se M.B4Se ¥
Between Pucks 9 3946.60 43%.51
78.22%*
Errer 20 174 .89 s.e3

A ——— .o

er gicnificent st 1% level f,e. P / 0.01

Terle « 11 Anaslysie of variance oOf 2AKP

gource of variaticn a. £, Se Ee M. Es B r
Betwaen Rucke ) 13%4£2.02 1505.34
31,20+
Errer 30 1442.41 42.11

** sicrificent at 1% levelr L.e. P / 0.01
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Agthar et a1, (1983) viewed that acid and alkaline
phogphatasgze activity in cattle serinal plasme showed no gig-
nd ficant variatiocn among hulls or ejactletes. On the con-
trary, in the present study, hichly sicnificant varieticns
of level of acid eand elkaline rhosphatase Detween different
Bl ack Eengsl Mucks under study were cbteined,
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Correlaticns retween various biochemical and_ enwymatic
gonptituente in sever/gemingl plasmy

&

Teble-12 represented values of simple correlation
coefficlient tetween biochemicel and enzymatic constituents
in semen/gseminal plasma of Black Pencal bucks under study,
ttudies in respect of correlation of geminal parsmeters of
Tuck semen were not undertakenr so fer as revealed from the

study of availalle referenfes.

It vil) be evident from the asbove table that the ini.
tiel fructose content had hichly sicnificert end negative
correl aticns with ACP (-0.,8416) and AXP (~0.7216) esnd highly
sicnificant end positive correlsticne with total protein
(0.2037), inerganic phosphorus (0,9152), Na {(0,8033), K (0.e400),
GOT (0.9380) and GPT (0.9220),

As no such gtudy in the sbove respect was undertasken
with buck semen, this finding could not be compared,

There was si¢cnificant pogitive correleaticn ketween
sodium sn@ potassium (0.748€). Pctassiur content was posi-
tively and eicnificently correlated with inttisl fructose
(0.0480), total protein (0.7407), GOT (0.£311) and GPT (0.9060).
But the sane was negatively end sicnificently’ correlated with
AP (<0.2095) end AXP (.0.8490). Nair gt pl. (19€2) viewed
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that there was & positive correleation (P / 0.,01) hetween the
level s of soldium end potassium ip rull geriral plasma. The
same trend wars orsgerved in the present study. The potassium
cetion 1g directly related vith the maintenance of excitari-
lity of sperm, optimum geminel pH. Thip is one of the meain
el ectrolytes influencing sperm viebility.

The correleticn coefficient of different riochemical
and enzymatic constituents inéicated thet total protein cor-
tent was positively end si¢cnificantly correleted vith other
constituente except ACP ané AKP wvith which it was necatively
end gicnificantly correlated. Thari end Kodagoli (19€7) wor-
kine vith gemen of Surtt Muffaleo hulla okbserved that total
protein waes sionificantly correlated with GOT (0.5€09). simi-
lar trend was Observed in the presert study with Elack Pencal
tuck sener vhile Dabas ot 1. (1982) observed ron-sicnificant
correlations of totsl protein with GCT and CPT 4in ruffalo
semen, Keker and Arora (1976) reported sicrificantly pesitive
correl aticn betveen total protein and GOT, CPT, ACP and AXP,

From correlation studies, it was ohserved that the
inerganic phosgphorus content wes significantly and positively
correl sted xdith the other seminal conctituents under study
except ACP and AKP with which i1t was eignificyntly end nece-

tively correl ated. In abgence of availshle r.cterences in
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respect Oof thisz study with gemen ¢©f huck snd other species,
the pregent findings cculd rnot be compared.

The correlation coefficient velues of GOT anéd CPT
enzymes indicated that theee tw0O enrymes had sicpificent and
positive correlations with initiel fructcse, total protein,
godium, potassium, inocrcanic phospherus end had receative and
sicnificant correlatione with ACP and AXP while they were sig-
nificently snd positively correl ated arong thengelves. Or
the contrary, Themi end Kocdegald (loc.cit.) found that COT
activity in seminel plasma of furti Puffale rull hed s highly
sloni ficant ené necative correlaticn with GPT (.0.230).

Kaker erd Arora (1976) reported sicnificently
pogltive correl aticng 0f both COT ané@ GPT with AXP and ACP in
crceetred ulls and thig findine wap net in agcreenent with
the finding of the presgent atudy where si¢nificantly ne¢ative
correlstions were obtained vith geminal plasme of Bleack Eengal
Yuck. Debas et al. (19€2) reported poeitive correlation of
seminel GPT with GOT in Yuffalo bulls which was in conformity
wvith the present study.

ACP end AKP haé¢ hichly significart end positive
correletion betveen thenselves (0.€336) and the other correla-

ticns with ACP and AFP were negative and eiqhificent, Themi
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end Kodecali (loc.cit,) algo found thet seminal plasma AKP of
surti tuffelo bull hed no significant correlaticns with total
protein, GOT, GPT, sodium and potagsium. In thelr work ACP
activity was sicnificantly end positively correlated with
sodium (0,722) and potassium (0.595) and thig £indinc was
not in conformity with the f£indings of the present study.
1ike the present finding, Kaker snd Arore (loc.cit.,) algo re-
ported significent inter-relationghip Letween AKP and ACP,
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SUMMARY AND CONCLUDION

Semen cf ten Elack Eengal tucks Capra hircus eged
between 3 years and ¢ Years having weicht range retween 16
k¢ and 22 kg maintained under identical conditions cf housing,
feeding and menagement were considered for the present study
to know the normal levels of certain seminal bdochemicel and
engymetic constituents. The seminsl characteristics consi-
dered were (8) initisl fructose content (m¢/100 ml) of semen,
(L) sodium and potassium content (mEg/litre) ©f seminsl plasma,
{e) Inorgenic phesphorus content (mg/100 ml) of seminel plagme,
(e) Glutamie oxaloscetic transsminase and Glutamric pyruvic
transaminase (unit/ml) of aeminal plasma snd Acid and alkeline
phosphatase (BU/100 ml) of seminal plasna. 40 ejeculates vere
congidered to determine the level of eech of the sbove seminal

paraveters.

The mean value of initia)l fructose cortent (mgX) of
semen was found to be 569.64 3 107.34 hev:lnq'buehdu variation
from 464,20 o0 714,26, Analysis of varience indicated that
there were sicnificant (P / 0,01) varietions between hucks.
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eodium and potassium concentretion of seminal plasma
(mEqg/1itre) showed on en average level of 75,1f 4+ 2,41 and
63,65 4 1.65, the range beinrg from 60,24 to €2,47 and from
§4.1% to £1.04 respectively. It was observed by asnalysis of
variance that the tuckwice variations were highly significant
(P £ 0.01).

The average vealue of inorganic phosphorus content of
seminal plasme (mg%X) wes 11.76 & 0.36 and the r ange was from
10,131 to 13,54. By enslysis of verience it was revealed that
the level of irorganic phoephorus éiffered sionificantly
(P £ 0,01) Dbetween hucks.

The mean value cf total protein content (gX) of seminal
plesma was 5,21 4 0,16, the rance being from 4.0% to 6,26,
Analysis of variance indicated hichly significent (P / 0.01)
varfations between d&ifferent rucks.

GOT snd GPT (unit/ml) ectivities in semiral plasma
showed an sversge value of 130.07 & 2,22 with & rance from
112,17 to 143.30 and 15.32 £ 1.16 with & range from 10,30 to
22,31 respectively, The varigtions in the level of these two
seminal encymatic constituents differed significently (P /0,01)
Petween tucke as revealed by snalysis of variasnce.

The mesn level of acid and slkaline phosphatase (EUX)
ectivities in seminal plasma was found to te £1.97 + 2.14 and
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22879 4 6.93, the range being from 70.41 to 102,29 and
from 107,92 to 263.52 respectively, Anslysis of varience
cleerly indicated a hichly significant varistion of these
two semingl enzymatic constituents between d4ifferent Eleack
Bengal ucke,

Correletions between various seminal tiechemical
and engymstic constituente taken inte consideration were
studied. It wee olserved that initial fructose content was
sicnificertly end positively correlated with total protein,
inorcanic phosphorue, sodfum, potassium, GOT and GPT while
the same sigrnificantly snd negeatively correlated with eciad
and slkaline phosphatasse.

There was significent positive correlaticn retween
sodium and potassium content of seminal plagma, Potassium
hed significent ané pesitive correletions with initisl frue-
tose, total protein, GOT anéd GPT kut sodium and poteassium
were sicnificantly and necatively correlated with ACP end
AKP,

Totel protein was positively snd sicnificantly ecrre-
lsted with other seminal constituents except vith ACP and AKP
vhere significant sné negstive correletions existed.

Incrganic phosphorus had si¢gnificent ' snd positive
correl stions with other seminel constituents under study ercept

vith ACP and AKP where 1t was found sigrnificent and negative
correlations.
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There was highly si¢gnificant and positive correla-
tion retween ACP and AKP end the other correlations with ACP.

end AKP yere negative and gignificent.

It may be concluded thet the levels of ell seminal
biochemical &nd enrymatic constituents ¢f Black Eencal bucks
as studied in the present investigation 414 not follow the
same trend as Obgerved with other breeds ¢f ruck and there-
fore requires detalled investication to £ind out the definite
reasons for such varisticn between ¢ifferent breeds of huck
which were teken into considerstion so far by Aifferent

workere in thelr studies.



Chapter: Vi

FUTURE
SCOPE
OF
RESEARCH



FUTURE SCOPE CF RESEARCH

Oving to limitetion of time, fecilities and other
handiceps, the present investication with Black Eencal Muck
settgn, though exhaustive, couvld not be completed in ell res-

pects.

Therefore, it meay be appropriaste to list stme espects
which sesm to e promising for the future scope of research

ae follows,

1. To study the biochemicel end enevmatie congtituente
of semen with reference to freerability and ferti.

11ey,

2. To investicete the physico-chemical constituents
of senen and thelr interreletiorship during aiffe-

rent seasgcns,

3. Teo dQetermine the criticel levels of geminal bicohe-
mical end ensymatic constituents .responsitle for
oktairning optimum fertility and concepticn.



4.

5.

To study whether the different sces and
weights of animals affect the levels of

di fferent geminel Piochemicel snd engymatic
conetituents.

To ccupeare the semen riochemisgtry of Plaék
Bengal Muck with that of other breeds of
buck for eesessing the extent of varistions
if eny, in this respect,
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