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EDITORIAL 

We congratulate the Government of India for appointing a Scientist Technocrat Dr. M.G. K. 
Menon as Union Minister for Science and Technology, which is a positi ve step in the right 
direction. It is a great honour to Indian Scientists in general and Dr. M .G. K. Menon, in particular. 

We salute Dr. M .G. K. Menon and wish him a great success. We appeal and earnestly request 
him to ensure that adequate attention is paid to the funding a nd progress of Animal Sciences in 
India. Tam ii Nadu has already taken the lead and initiative by establishing a separate University of 
Veterinary and Animal Sciences in September 1989, with Gujarat State to follow suit in early 1990. 
S uch positive steps be encouraged and patronised by the Govt. of India & Various State Govts. for 
effecting a halanced development of Animal Sciences on par with crop sciences. Real boost to 
ru ral cco1w111.' ~·.111 only be provided by paying equal attention to both Crop and An11nal Sciences 
which form the two giant wheels of prosperity. Thiis is imperati ve since our National Government 
is committed to spend half (50%) of its resources for growth of agrarian economy in rural India 
a nd ultimate upliftment of the population below the poverty line (13PL). 

EDI rORIAL BOARD 

A nnouncement 

The Indian Society for Study of Animal Reproductio n (ISSAR ) has instituted 
following two awards for the best article rela ted to Anima I Reproduction published 
during the particular year. 

I. P rof. Nils Lagerlof Memorial Awa rd 
2. Dr. G.B. Singh Memorial Award for Young Scientists 
for the best clinical article on Animal Reprod uction . 

Entries are invited for these Awards for the Year 1989. 

Authors are requested to send for eac h Award sepa:ratcly. A reprint~ of their 
articles published in any Journal during the year 1989. For "Dr. G.B. Singh Mcmorial 
Award" for you ng Scientists. the age of first author of the clin1cal article on An1111al 
Reproduction should be below JS years ( Neccs~a ry ecrtiricatc tl) he enclosed). The 
reprints of the articles may please he sent to Dr. D.R. Pargaonkar. Senc1ary. JSS/\ R. 
Head Depll. of Gynaecology a nd Surgery. C'ollegc of Veterinary .ind /\n1mal Scienc.:c~. 
M.A.U., Parbhani 431 402 (Maharashtra). 

The last date for receipt of ;1pplications along\,ith Four reprinh of artit:lc~ 
separately for each Award is Monday. 30th April 1990. 

A.R . H AO 
President. IS S,'\R . 
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PROF. M.G.I . MENON 

~lF:lt 
fun;r ~~. ~;,,;;it, 

3Rlfts, ~~4~)r.t<1;1 c& ~ r.r.mr 
'ltffirm<ITT, '!'tfu.ft 

MINISTER OF STATE 
SCIENCE & TECHNOLOGY, ATOMIC ENERGY. 

SPACE, ELECTRONICS & OCEAN DEVELOPMENT 
GOVERNMENT OF INDIA 

January 'f • 1990 

Thank you very much for your kind letter 
conveying your ,congratulations and .good wishes on 
my appointment as Minist er of State for Science & 
Technology. I am deeply grateful to you for writ ing 
to me and for your warm appreciative remarks. My 
efforts will be to ensure the development and growth 
of Science & Technology over a wide front to be able 
to meet the challenges that the country faces; and 
to ensure that these capabilities are made use of 
most effectivel y for national development. and 
particularly to benefit the largest numbers at gr ass­
root levels. These tasks must pose both challenges 
as well as opportunities for our scientists and 
technologists to live, work and contribute t o our 
nation's prosper ity . 

With warm regards . 

Dr . A.S. Kaikini, 
Editor, 
I ndian Journal of Animal Reproduction. 
B-306 , Ujwal Flat s , 
Rahate Colony, 
Jail Road, 
NAGPUR-440 022 . 

'Anusandhan Bhavan·, Rafi Marg, New Delhi-110001 

Yours sincerely , 
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Field Problems Of Infertility In Dairy Cattle And Buffaloes* 

A.S. KAIKINI 

Retd. Dean. Faculty of Veterinary Science, Punjabrao K rishi Vidyapecth, Ako la & Emeritus Scientist ((CAR), 

P~V, Nagpur Veterinary College, Nagpur- 440 006. 

The success of dairy cattle and buffalo 
economics lies in ensuring proper and optima I 
reproductive rhythm of each individua l 
female in the herd within normal 
physiological limits. Any deviaton or 
prolongation in the breeding rhythm results in 
a progressive economic loss due to widening 
of dry period, reduced calvings and lactations 
during the lifetime of the animal. Barren or 
infertile cows/ buffaloes mean a loss in milk 
production, whereas fewer calves reduce the 
efficiency of selection in dairy herd 
improvement. Efforts should therefore be 
made to enhance fertility in dairy anima ls by 
narrowing down their dry period to the barest 
minimum range of 60 to 90 days. Thus, 
fertility of Milch a nimals plays a p~votal role 

in dairy economics. 

Incidence of Infertility 

It is estimated that even in the best 
managed herds, the incidence of inferti lity 
ranges from 15% to 20%- majority of which is 
due to repeat breeding. This situation is 

aggravated in case of small holders and 
marginal farmers owning 2 to 5 cows or 
buffaloes, mainly due to lack of appropriate 
managerial practices and proper technical 
knowhow. This picture is reflected in the 

.,,.. increasing number of infertili ty cases reported 
in the veterinary clinics and gynaeco-clinical 
animal health camps. 

Reproductive failu re accounts for more 
tha;half of all losses resulting from diseases 
of cattle. About 25% dairy cows under great 
stress for milk production are. culled for 

reproductive reasons. 35% cows had cystic 
ovaries. (Young et al. 1983). According to 
Chhikara N al( i978) 26.5% Murrah buffaloes 
are culled for low milk yield, 88.2% for health 
reasons and 6.2% for reproductive disorders. 
Losses due to infertility and improper 
breeding in Egy ptian cows and buffaloes art> 
estimated to be more than 100 million 
pounds annually. (Osman, 1984). 

Buffaloes rend to have a relatively slow 
rate of reproduction. Abbatoir studies of non­
pregnant genitalia are indicative of more 
reproductive problems in buffaloes than cows 
with 40% to 74% normal buffalo tracts 

compared to 85% to 90% in cows. (Dobson 
and Kamonpatana, 1986). Buffa loes are 
reputed for late maturity, seasonal breeding, 
silent heal, anoestrum and long inter-calving 

periods. 

In a quick All-India Survey on bovine 
infertility conducted by lYR I Team covering 
20,000 cattl.e and buffaloes in rural and 
organised sector, 7. 70% animals were 
diagnosed as sub-fertile or sterile. It was 
found that in herds with over 25 adult, 3% 
animals were sterile and 8% to I 0%sub-fertile . 
(Bhattacharya, 1954). A team of F.A.O. 
Experts examined 3,000 cows and buffaloes 

• C.R. Sane Oration Lecture delivered al the lllh ISS/\R National Sympo~ium on .. Applied Repr.oduction in Farm 

Animals" held at Gujarat /\gricuh ural Uni\'crsity Campus, Anand, November 10- 12, 1989 
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comprising of urban and rural animals in 
India and found that 61.8% cows and 31.0% 
buffaloes had sub-functional ovaries. 
(Lagerlof, 1954). In his survey of bovine 
infertility covering 10,865 bovines in India, 
Rao ( 1954) recorded a high incidence of 
infantile genitalia (18.99%) and sub-active 
ovaries (54.42%) in Heifers; 47.87% in cows 
and 38.5 l % in Red Sindhi cows. Kaikini 
(1967) in an intensive survey on bovine 
infertility conducted by him covering over 
10,000 cows and buffaloes in more than 45 
cattle breeding farms, buffalo farms, gosha!as 
and rural areas in the earstwhile Bombay 
State (1952-54), found that about 4% of the 
animals were sterile, while double the number 
(8%) were sub-fertile. 

Field Problems of Bovine Infertility 

Majority of the cows in rural areas owned 
by farmers in India are "Non-Descript" 
(N.D.) type, with an assorted genetic make­
up. Most of such Heifers not only mature 
remarkably late but their effective breeding 
period is also distressingly irregular, resulting 
in reduction of total lifetime milk production 
with lowering number of calves born per cow. 
As the generation interval is increased, the 
rate of genetic gain is also slow, jeopardising 
the economic interests. Obtaining cross-bred 
progeny (through A.I.) from the non-descript_ 
cows is also directly proportional to the 
erratic reproductive efficiency of the N.D. 
dams of poor and assorted genetic make-up. It 
is allied to rcovering metal from the scrap fed 
in Mini-steel Plants. (Kaikini, 1975). The 
causes of infertility are very many but the 
most common which are encountered in the 
field, besides malnutrition, are Abnormal 
behaviour; Functional disorders of gonads; 
Anovular heats, Sub-oestrus (Silent heat), 
Post-Partum anoestrum (in buffaloes) and 
Repeat breeding problem. 

Behaviour: Kaikini et a/,(1977) reported 
infertility in 350 local (N.D.) cows studied by 
them, which was due to abnormal excited 
oestrus behaviour ranging from kicking 
bull/ teaser bull to kicking when mounted and 
throwing body down during ·service or 
insemination. Such cows (15%) had to be ; 
inseminated in recumbent position only. 

Anovular heats: In our studies based on 
500 local (N.D.) cows of University Heifer 
Project at Borgaon (Akola), anovular heats 
were recorded in 24% of the animals that came 
in heat resulting in repeat breeding (Kaikini, 
1975). Similar findings have been reported by 
Khan and Luktuke (1967) and Deshpande 
and Deopurkar ( 1981). According to Van 
Rensburg (1962) many of the early Post­
Partum heats are accompanied by a high 
incidence of anovular heats (34%) or delayed 
ovulations (66%) which is due to inadequate 
L.H. level. Delayed ovulation may be due to 
.impairment of Gn-RH release (Pendse et al, 
1977). 

Functional Disorders: Kadu et al (1976) 
recorded a higher incidence of functional 
reproduct~ve disorders in rural cattle (71.3%) 
than in farm cows (29.8%). Infections were 
more frequent in farm cattle (41.0%) than irt 
rural field cattle (2.0%), in which genital 
abnormalities were higher (25. 94%) as against 
nil in farm animals. 

It is reported tQat about l 0% to 15% dairy 
cows manifest abnormal ovarian activity 
during I to 2 months post- partum These 
functional disorders lead to repeat breeding 
(Casida, 1961; Britt, 1975). In early Post­
Partum period, there is a relatively higher 
occurrence of silent oestrus (I 8.0%) 
accompanied by ovulation. Since such heats 
are not detected in time, inseminations are not 
synchronised with the proper stage of heat 
resulting in repeat breeding. Results of such 
various studies indicate that when 60% to 88% 

'-
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Post-Partum cows classified as sub-oestrus 
are treated with luteolytic agents, fertile 
inseminations may result (Kadu & Kaikini, 
1976). 

Sub oestrus (Silent heat): is common ir, 
buffaloes (20% to 40%) with normal cyclical 
changes and unobserved oestrus. Various 
hormonal therapies have been used for 
treating sub-oestrus in buffaloes with 
enco'uraging results such as Estrumate I.M. 
(Rao and Rao, 1978, 1979a), Prosolvin 
lntervet (Chede, 1989). 

Anoestrum: It is observed that about 10% 
to 15% cases with history of not coming in 
heat, presented in the Veterinary Clinics and 
Animal Health Camps turn out to be cases of 
normal pregnancy in the I st or 2nd trimester 
of gestation period. In cases of true 
anoestrum, the animal is empty (non­
pregnant) with the gonads smooth and 
oval/ round giving no palpable evidence of 
either follicular or luteal activity. The 
problem of post-partum anoestrurn is of 
major ' importance in buffaloes in which it is 
more acute than in the cows. 

The post-partum fertile oestrus interval 
and inter-calving period is considerably long 
in buffaloes than in cows. Bansal (1976) 
recorded incidence of reproductive disorders 
ranging from 6.20% to 12.50%, of which 
anoestrum accounted for 56.82% to 70.57% of 
the total disorders. 

Blood inorganic phosphorus, calcium and 
haemoglobin values were significantly lower 
in anoestrous buffaloes than in cycling or 
pregnant buffaloes. Kumar and Pu rbey ( 1984) 
observed that the post-partum oestrus 
interval in rural buffaloes was I 0.25 months 
on an average. 

El -Hariri et a/.1980) recorded increase in 
fertility of stallfed buffalo Heifers fed basic 
ration supplemented with 20g. milk powder 
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plus I g. Potassium iodide and 100g. iodine 
every alternate day. 90% experimental Heifers 
manifested oestrus with C.R. of 80%, as 
against nil in the control group. Bhatia et al, 
(1984) observed beneficial effect of dicalcium 
phosphate supplementation on anoestrum in 
buffalo cows. Oestrus was exhibited in 60% of 
the eases. of which SO% conceived. 

I 

Clomiphene ci1ra1e: Kaikini et al (1977) 
found Fertivet-FVT 300 (Ar- Ex. Labs., 
Bombay) therapy useful for activating 
anoestrus gonads (80%) in non-descript cows 
with resultant ovulation. Deshpande et al, 
( 1976) r~ported excellent results (73.33%) of 
Fertivet therapy for induction of heat in 
anoestrous bufaloes. Hukeri et al (1979) 
found Fertivet oral therapy effective to induce 
oestrus in 85. 72% of the treated group, with 
oestrus manifestation in 11.13 days (Av.). 
Kodagali et al. ( 1982) found intra-abomasal 
injection of Fertivet 600 to 1800mg. to be 
100% effective for oestrus induction with 
ovulation in anoestrous buffaloes. Pattabi 
Raman et al ( 1983) reported intra-vaginal 
administration of Fertivet comparable to oral 
administration of the drug. 

· Prt{ia1w' therapy: Rao and Keshavamurty 
( 1971) reported efficacy of Prajana therapy 
for anoestrus in buffalo cows and heifers, with 
induced oestrus in 84.78% cases with C.R. of 
72.72% for buffaloes. Porwal et al (1976) 
found Prajana therapy superior to Lugol's 
iodine application to os uteri and addition of 
'Supermindif to the feed of anoestrous 
buffaloes. Shah et al, ( 1983) obtained 
statistically significant results with Prajana 
therapy in 56 anoestrus buffaloes treated by 
them . 

Deshpande ( 1983) found Aloes 
Compo und ( Mc~~r~. Alarsin Co .. Bombay) 
oral therapy suitablc as ornrian activator in 



anoestrous buffaloes. O f the 40 cases treated 
by him, 25 manifested oestrus within 20 days 
( 16 within 7 days), 15 of which conceived. 

D e r ashri and K odagali (198 4 ) 
adm inistered triple sulphate mixture to nine 

anoestrus buffaloes. 01 which four came in 

heat and two remained pregnant. 

Sohoni ( I 967) observed oestrus 4 to 7 days 
following enucleation of corpus luteum (C. L.) 

in 75% of the buffaloes so treated, without any 
complications such as fatal bleeding or 

development of tympany. 

Repeat Breeding is the most common 
reproductive disorder in dairy cows and 
buffaloes irrespective of organised farms or 
field animals. It can only be dealt with by 
proper and timely reproduction management 
practices. The exact cause of repeat breed ing 
(R B) problem is sti ll an enigma in many cases. 
Hence RB is termed as idiopathic or 
unexplained inferti li ty. In spite of best efforts, 
diagnosis and therapy. about 20% to 30% 
repeat breeders may still remain or continue 
as problem cases, necessi tating their culling 

on economic grounds (Kaikini, 1983). 

Management o f Repeat Breeder Problem 

In repeat breeders due to functional 
disorders, it is imperative to follow-up the 
sexual health control programme very rigidly. 

Gynaeco-Clinical examination of the animal 
at 24 hourly interval is essential to diagnose 
the time of ovulation and ovular or anovular 
heats. A critical study of the individual cases is 
essential. Regular monitoring of field cases i!-t 
a must s ince casual d iagnosis and therapy only 
once al the Clinic or Animal Health Camp will 

not serve the purpose. 

Improper and negligent managcmcntal 
regime is a major con1ributory factor or 
infertility in field cattle and buffaloc!'t. 
Optimum managcmcntal practices ~ut.:h as 

adequate feeding. watering, exercise, timely 
and complete milking, animal and byre 
hygiene, prevention of venereal infections. 
care during pregnancy. parturition and 
puerperium go a long way in alleviating the 
'stress· conditions and help in maintenance of 

good fertility. It is necessary to educate the 
farmers and livestock owners regarding the 
importance of breeding hygiene, prophylaxis, 
detection of heats, periodical gynaeco-clinical 
check-up and maintenance of records of their 

cows. 

S2 

Ho rmonal Therapy For Enhancing 

Reproductive Efficiency 

Late Maturity, Prolonged post-partum 
anoestrus and a high incidence of sub-oestrus 
(si lent heat) r esulting in low fertil ity arc t he 
most chronic and fruslating problems 
confronting veterinary gynaecologists in 
bovine reproduction. Recent reports indicate 
that such conditions could be corrected with 
judicious hormonal therapy for ferti lity 
improvement, provided the animals are fed 
properly and managed optimally. However, 
the major constraints are the cost of 
hormones, n on-availability of commercial 
preparat ions with ease a nd lack of facilities 
for quick hormone assays to determine the 
endocrine status of lhe case prior to, during 
and following hormonal therapy which are 
vital for monitoring the response. 

The major thrust should be to set up milk 
progesterone assay (Dip Stick) facilities for 
monitoring t he ovarian activity and for 
deti:ction of oestrus including weak/ silent 
heats. early embryonic mortality (E.E. M.) 
and early pregnancy in cows and buffaloes. 

Appointment Breeding With Oestrous 

Synchronisation 

Progestagcns have been used with 
n1rying degree of ~uccess. P reparations such 
as Crnnolcnc intra-vaginal Pessaries (Searle 



& Co., U.K.); Norgestomet (Synchromet 
8-lntervet Sa France); PRID (Progesterone 
Releasing Intra-vaginal Device M /s CEVA, 
France) and Prostaglandin F2 Alpha 
(Estrumate LC.I., U.K.; Cloprostenol) are 
used by various workers with encouraging 
results. These results indicate that oestrus 
synchronisation is a feasible practical 
proposition to facilitate appointment 
breeding of herds of village buffaloes and a lso 
overcome the major problem of oestrus 
detection in this species. Whereas !00% 
synchronisation and a very high C.R. (52.5~) 
is seen after Prostaglandin F2 Alpha therapy, 
near optimal C.R. is achieved with 
Norgestomet or PR ID during lean season or 
Cronolene during peak season is associated 
with low C. R. of 25% and 31.3% respectively, 
the latter obviously due to prolonged (21 
days) progestagen treatment. (Rao, 1982; Rao 
and Rao, 1977, 1978, 1979 and 1983). 

Chede (1989) studied 41 rural buffaloes 
with long standing anoestrus in villages 
around Akola. They were treated on Day I 
with Synchromate B ear implant and 2 ml. 
injectable containing Norgestomet and 
Oestradiol Valerate. On Day 10 implant was 
removed and PMSG (Chronogest lntervet) 
600 LU. was administered I. M. The animals 
were inseminated at the set time of 48 to 60 
hours post- implant removal. Although all 41 
( I 00%) buffaloes had palpable mature 
follicles on their ovaries, only 34 (82.89%) 
manifested heat symptoms and 29 (70.73%) 
ovulated. 17 ( 41.63%) buffaloes conceived at 
first service. Of the remaining 24 buffaloes. 21 
continued to show cyclicity and 19 ( 41 .34%) 
conceived within the next three services. 

Short term Progestagen treatment for 
induction of ovulatory oestrus and fertility 
using Norgestomet and PRID plus PMSG 
therapy in lactating true anoestrous buffaloes · 

with considerable success has been ·reported 
by several workers. (Rao and Rao, 1979b; 
Narasimha Rao et al, 1985, 1987; Nara$imha 
Rao and Sreemannarayana, 1983). 

The short term proge~tagen therapy in 
particular seems highly valuable with 90% to 
100% buffaloes responding to treatment 
within 2 to 5 days, irrespective of the season. 
The modified regimen that combines 
Norgestomet + PMSG + Prostaglandin F2 
Alpha and excludes .' Norgestomet + 
Oestradiol Valerate injection appears to be 
the most ideal and effective remedy for earlier 
synchronous onset of behavioural oestrus, 
near optimal C.R., cyclicity after treatment 
and shorter interval to conception. Whereas, 
PMSG stimulates follicular growth in true 
anoestrous buffaloes, Prostaglandin F2 Alpha 
seems essential to provide necessary precision 
for better control of oestrus and ovulation 
timings. 

Fertility Improvement 

GnRH definitely improves C.R. in 
buffaloes (Rao and Rao, 1979a). Out of 372 
buffaloes studied, alternate animal was 
.administered Receptal 5ml. I. M. injection 
immediately after A.I. in a veterinary clinic 
the C.R. improved significantly over controls 
(53.4% Vs 32.3%; P<0.01) which is due to the 
beneficial effect of GnRH on regulation of 
ovulation timing and should therefore be 
immensely valuable in improving the fertility 
in the lowly fertile buffalo. 
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ABSTRACT 

Hormonal profiles of Non-Descript Cows 
have been studied during various phases of 
reproduction and also in true anoestrus cases. 
The levels of different hormones were 
estimated on day I, 3, IO, 18, 45, 150, 240 and 
5th day post-partum completing all the phases 
of reproduction. The levels of FSH, LH , 
Prolactin and Progesterone hormones ranged 
between 30.83 to 82.55, 1.38 to 5.35, 154 to 
1000 and 0.23 to 5.92 ng/ml. respectively in 
normal fertile cows where as, the levels were 
33.57 ng/ ml. below measurable limits, 464.33 
ng/ ml. and below measurable limits in true 
anoestrum cases respectively. Hormo nal 
profiles of Non-Descript cows have been 
studied and reported for the first time in the 
country. 

• 
Majority of the cows (about 80 per cent) in 

the country are Non-Discript. They have 
assorted genetic make-up and are with weak 
endocrine constitution (Lagerlof, 1954). 
These cows are being used on mass scale for 
cross-breeding programme with the objective 

of genetic improvement in their progeny. 
Anoestrus gonads is the main problem with 
these cows. Animals though apparently 
normal, fail to manifest oestrus cycle at 
regular intervals. 

No data is available on the circulating 
hormonal levels in farmer owned native cows 

in the country. Hence, estimations of 
circulating levels of FSH, LH, prolactin and 
progesterone hormones were undertaken. The 
studies may help in formulating better 
approach to deal with true anoestrus problem 
of majority of the cows in the country. 

Materials and Methods 

The herd of 375 Non-Descript (N.D.) 
cows/ heifers was subjected to regular 
Gynaeco-clinical examination at the 
University Central Research Farm Borgaon 
(Akola). The animals were then sorted out as 
normal fertile animals and the other group of 
137 comprised of true anoestrum cows. 

Hormonal profiles of these cows was 
studied by Radio-lmmuno Assay {RIA) 
technique at the Institute for Research i ... 

Reproduction (ICM R) Bombay. The blood 
serum samples were collected·, labelled and 
preserved at -20°C until processed for Follicle 
Stimula ting Hormone (FS H), Leutinising 
Hormone (LH), Prolactin and Progesterone 
estimations. For normal fertile animals the 
blood serum samples were collected on Day I, 

Day 3, Day JO, Day 18, and if pregnant on 
Day 45, Day 150, Day 240 and on 5th day 
following parturition. From 137 anoestrus 
cows, blood serum samples were collected 
once only for studying their hormonal profile. 
Thus the hormonal profile was studied during 
the entire phases of reproduction in Non-
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Table 1. Details of average hormonal levels of normal fertile and true anoestrus Non-Descript cows during various phases of 
reproduction. 

Various phases of Reproduction in normal fertile cows Anoestrus cows 

I . 
Hormones No. of Day Day I Day Day Day Day Day Day 5th No. of True anoestrus· 

' Animals I 3 

i 
10 18 45 150 240 post- Anima~ stage 

partum 

FSH (ng/ ml.) 6 82.55 68.13 54.97 38.75 37.92 30.83 30.25 35.57 6 33.57 

LH (ng/ ml.) 6 4 .5 5.35 3.00 3.03 1.58 2. 17 2.17 2.78 6 below measurable 
limits. 

Prolactin 6 238.83 189.67 304.67 285.00 237.00 358.50 273 .00 272.50 6 464.33 
(ng/ ml.) 

Progesterone 6 0.23 0.92 1.7 2.07 2.65 3.77 5.9 0.23 6 below measurable 
ng/ ml. limits. 

I ' 
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Descript cows. l-- SH . LH. pn, lal'tin and 

progesterone levels were cs1i111a1cd 111 ng/ ml. 

by RIA technique during ,arwu!', pha!->C:> of 
reproduction in normal fertilt• l·ows and of 

true anoestrus cows. as per the methods of 
Greenwood et al. (1963) and Midgley ( 1966), 

with s li ght modifications . Statistical 

treatment as per Snedecor and Cochran 

(1967) was given to the data obtained from 

hormonal estimations. 

Results and Discussion 

Different hormonal levels estimated (in 
ng/ml.) by R. I. A. technique during various 

phases of reproduction in Non-Descript cows 

are presented in Table I. T he mean levels of 

blood serum FS H were found to be ranging 

between 30.83 to 82.55 ng/ ml.and 22.5 to 53 .5 
ng/ ml. in fertile and Anoestrus cows. 

respectively. FS H levels averaged 82.55 
ng/ ml. and 33.57 ng/ ml. on day of oestrus in 

~ - normal fertile cows and true anoestrus cows, 
respectively. It was interesting to note that in 

true anoestrus condition though there were no 

palpable follicles, yet the blood serum FSH 

levels were apprccia~le. Significant 

differences were observed during various 
phases of reproduction. It was further 

observed that FSH levels for day 18, true 
anoestrum and day 45 were significantly lower 

than those on day 10 and more than day 3 and 

day I, respectively. 

""' 

. No data on circulating levels of FS H in 

cows is available in general and for Indian 

cows in particular. The observations of the 

present studies regarding blood serum FS H 
)evels on day I (Oestrus) arc in agreement with 

those of Akber er al. ( 1973). who reported 78 ± 
8 ng/ ml. levels of FSH in cows at oestrus. 

The mean levels of blood scrum LH were 

found to be ranging between 1.38 to 5.35 

ng/ml. in normal fertile cows and below 

measurable limits in true anoestrum cows. 
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111, cc \\l'c,· , 1i-:111 l1,· ,1111 dd!c.'rl'n tc!'> in I 11 k,l'b 

d111111i-: ,aruHh pha~l·~ ofn:prod11c1io11. It \\a~ 

furthl·c oh~ened that the LH le\'els were 

signifil'an tly low during advanced stage of 
pregnancy. h was also found that LH levels 

were significantly high during day I. day 3, 

day 10 compared to other phases of 

reproduction . 

The blood serum I.. H. levels were found to 

be much lower ,m the day of estrus than those 
reported hy Henrich er al. ( 1967); Kiddy and 

Odell (1969): Spraugh er al. ( 1971 ); Carr 
( 1972): Trebblc ( 1973): Ariji er al. ( 1974); Hale 

( 1974) and Wiltbank ( 1974) who reported the 

values as 40 .4. 14.5. 61.0, 20-120, 65.0, 8-60 
and 42.42 ng/ ml. in exotic cows. High levels 

of 1.H observed in exotic cows by various 

workers may be due to genetic variations, 

better plane ol nutrition and strong endocrine 
constitution of those cows. However, the 

values ohwi ned in present studies are 

in agreement with those of Kodagali (1978), 
who reported s imilar levels of LH in Gir cows. 

I he mean levels of blood serum prolactin 

were found to be ranging between 189.67 to 

358.5 ng/ ml. in nllrmal fertilecowsand l54to 

1.000 ng/ ml. in anoestrus cows. It was 
interesting IO note that there were no 

significant differences in hormonal levels 
between tht: various phases of reproduction. 
However. the levels were significantly higher 

in true annestrus cows. 

Datu 011 l'irrnlating levels of blood serum 

prolactin hormone is 1101 available. The values 

observed on day I , (Oestrus) under the present 
studie~ :ire in agreement with Ariji et al. ( 1974) 
and Woodland ,,, al. ( 1974). who reported 

prolae1i11 \illuc~ of 15 to 300 and 200 ng/ml.. 
respecti\cl~ . 

1 he llll'.t n le, els of blood seru 111 

progesteronl' \\WC found to be ranging 

between 0.23 ttl 5 .92 ng/ ml. in normal fertile 



cows but below measurable limits in true 
anoestrus cases. The levels from true 
anoestrum cases and day I and post­
parturient samples were significantly lower 
than during all other phases of reproduction. 
It was also observed that the levels on day 18 
were significantly high for cow:.. which on 
further followup were found to be pregnant. 

The levels observed on day I (Oestrus) 
were in agreement with Stebenfeldt er al. 
( 1969). Donaldson e, al. ( 1970). Robertson 
(1972), Wcttermann (1973) and Oobrawslsk1 
( 1974), who all have reported 0. 1 to 0.4 
ng/ ml. progesterone level on day I of the 

cycle. The progesterone levels observed 

during first 3 days of the cycle and on day 18 
for pregnant cows in the present studies are in 
agreement with those of Agrawal el al. ( 1977) 
for Haryana cows. 

Finding!> of the present studie:, regarding 
LH and progesterone levels below measurable 
I imit:, and prolactin exceptionally high, 
indicate the possibility of a vicious circle 
between these hormones and ovarian activity. 
It appears that animals with poor body 
condition under stress manifest such type of 
hormonal profile leading to anoestru:, 
condition. However, the innuence of high 
lcveb of prolactin in true anoestrus ca!,t'!, 

needs further inve!.tigation. 
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Plasma Progesterone Levels During Estrous Cycle And Early 
Pregnancy ln D eccani Ewes* 

V. SUD HIR CHANDRA REDDY, P. NARASIMHA RAO and' S. SADHNANI1 

Department of Animal Rcr,roduction, College of Veterinary Science, Hyderabad-500 030 (A.P.) 

ABSTRACT 
Changes in the concentration of 

progesterone hormone were measured by 
radioimmunoassay ( RI A) in the jugular 
venous plasma of six Deccani ewes 
throughout the estrous cycle and during the 
first 60 days of gestation in five Deccani ewes. 

The level of progesterone exhibited an 
ascending trend from the basal levels noticed 

on estrus day to post-estrus day 8 (0.26 to 2.25 
ng/ml.). The plasma progesterone levels 
remained steady from post-estrus day 8 to 14 
with a mean peak value of 3.23 ng/ ml. on day 
13.7 exhibiting a rapid decline from post­
estrus day 14 to the day of subsequent estrus. 
Similar trend to that of the cycling ewes t ill 
day 14 was noticed in pregnant ewes. 
Su bsequently, the levels rose up and 
maintained a plateau till day 20. with a second 
spurt in the progesterone level upto the end of 

day 60 of gesta tion. 

* * * 
Several investigators in the West have 

reported the concentration of progesterone in 
peripheral or ovarian venous plasma of sheep 
during the estrous cycle and pregnancy 
(Bassett et al., 1969; Robertson and Sa rada. 
1971; Sarada et al .. 1973; Emady et al., 1974: 
A mmar-Khodja et al .. 1976: Mc Donnel, 1976: 
Pant et al .. 1977: Quirke et al., 1979; Shemesh 
et al .. 1979: Rotha and Morgent hal. 1980: 
Schams el al., 1982 and Oyedipe el al .. 1986). 
However, little information is avai lable on the 

progesterone levels in the Indian breeds of 
ewe. Reddy ( 1981) measured the levels of 
progesterone hormone in cycling and 
pregnant ewes of Nellore breed. An 
elucidatio n and comparison of the 
progesterone profiles in native ewes prompted 
the undertaking of this study. 

Materials and Methods 

(i) Animals: Progesterone profiles in six 
cycling and five pregnant Deccani ewes were 
determined. Two estrous cycles were allowed 
to pass before the commencement of plasma 
collection schedule. The ewes were tested for 
the manifestation of estrus at six hourly 
intervals by teasing with a vasectomised ram. 
The first positive acceptance was taken as the 
onset of estrus and designated as day 'O' and 
the time as ·o· hour. 

(ii) Sample collection schedule: The plasma 

samples were obtained from the blood 
collected by vene-puncture at I 2 hourly 
intervals from post-estrus day 14 uptil the 
onset of estrus. The samples were collected at 
four hourly interva ls from the onset of est rus 
uptil the next 36 hours. Subsequent to 4 
hourly collection schedule, the collections 
were obtained once daily upti l the onset of 
next estrus. 

Plasma samples trom ewes that were 
mated with a fertile ram were discarded when 
the mated ewes exhibited heat within 20 days 

after mating. The collection of p lasma 

• Part of the 1hcsis ~ubmittcd by the senior author to Andhra Pradesh •\gricuhura l ll 1111cr,i1 y .. I h ·,kr:,h:id III pa n ia l 
fulfilment for Ph.D. Degree ( 19X7). 

I . Dcp1. of Genetic,. (hnwnia ll11i,·crsi1y. l lvdcrabad. 



samples was continued on alternate days uptil 
day 60 of pregnancy in the remaining ewes 
presumed to be settled. The pregnancy was 
confirmed at three months of gestation by 
abdominal ballotment method. The plama 
samples from five pregnant ewes were 
retained for establishing the progesterone 
concentration subsequent to the confirmation 
of pregnancy status. Immediately after the 
separation of plasma, a drop of 0.0 I per cent 
thiomersol per ml. of plasma was added and 
stored at -20°C. 

(iii) Progesterone assay : R I A for 
progesterone was carried out by adopting the 
procedure of Perez ( 1979). The buffers and 
other solutions were prepared as per Orczyk et 
al. (1974) and Perez (1979). 

Results and Discussion 

Estrus (day 'O' of the cycle) was defined as 
the day on which the lowest concentration of 
progesterone was recorded (Table I). 

The decline in progesterone levels 
commencing around three days earlier to the 
subsequent heat (day 14 of the estrous cycle), 
reached the lowest level at about the middle of 
the heat period (Fig. I). Subsequently the 
progesterone levels ascended till day 8 (lf the 
cycle. The progesterone levels exhibi,~J a 
plateau from around day 8 to 11 of the estrous 
cycle. Subsequent to thi s leve l, the 
progestero ne concentratio n rose uptil day 14 

of the cycle. The maximum progesterone level 
of about 3.23 ng/ ml. or'plasma was d etected 
around day 14 of the cycle. 

The progesterone levels on the day o f 
estrus, time of co mmencement of ascendancy. 
duration of ascendancy. attainme nt or 
plateau. dura tio n of platea u. max imum k: ,·c ls 
of progesterone and its relat io nship of time tn 
estrus. the descent or progesterone 11.' ,·cb ~ind 
basa l levels of progL·s11.:rone arc depicted 111 

Table I . 

<)() 

The pattern of distribution of 
progesterone concentration observed during 
the 17 day cycle was similar to that observed 
by Pant et al. ( 1977); Quirke e1 al. ( 1979); 
Botha and Morgenthal (1980); Reddy ( 198 I); 
Schams e1 al. ( 1982) and Oyedipe et al. ( 1986 ). 

The Plasma progesterone profile in 
pregnant ewes was found tQ be similar to that 
of cycling ewes uptil day 14 of the cycle (Fig. 
2). The circulating progesterone levels 
declined from day 14 in unmated ewes, 
wherea s, a progressive increase in _the 
progesterone levels was evident upti l day 60 of 
gestation in mated ewes. The mean 
progesterone levels in peripheral circulation 
on day of tstrus and periodically at an interval 
of ten days uptil day 60 of gestation are 
presented in Table 2. 

The trend of plasma progesterone 
concentraiorn in pregnant ewes was found to 
be identical with the observations of other 
investigators (Bassett et al., 1969; Robertson 
and Sarda, 1971; Sarda et al., 1973;_ Emady et 
al., 1974; Amar- Khodja et al., 1976; 
McDonnel, 1976 and Shemesh et al., 1979). 
The ascendancy of progesterone levels 
observed in pregnant ewes, in contrast to the 
descending trend recorded on day 14 of the 
cycling ewes, might be due to the perpetuation 
of the corpus luteum and its secretory activity, 
as a result of cessation of production of 
PGF2 a by the gravid uterus. The ascendancy 
of progesterone levels observed from day 13 to 
60 might be due to the formation of the 
placenta as reported by McLaren ( 1980), 
indicating the initiation of incremental 
elevation of progesterone of the placental 
ongin . 
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Table 1: Mean plasma progesterone levels in peripheral circulation in ewes during estrous cycle 

IAt the com- Commencement Attainment Duration Duration Maximum levels Commence- Basal 
mencement of ascendancy 6f of plateau of ascen- of plateau of Rrogesterone ment of des level 

Ewe of Estrus progesterone dancy dancy of pr-
0. -ogesterone 

Level Time** Level Time** 
(ng/ ml) (ng/ ml) (day) (day) (day) (day) (ngl ml) (day) (day)* (ng1 ml) 

I 0.40 0.35 +I +7 6 3 3.0 + 13 -4 0.44 
2 0.25 0.10 +I +8 7 3 3.2 +14 -4 0.38 
3 0.10 0.55 +l +8 7 3 3.6 +13 -3 0.59 
4 0.50 0.20 +l +7 6 3 3.1 +15 -4 0.67 
5 0.20 0.20 + I +8 7 4. 2.6 + 13 -4 0.35 
6 0.40 0.15 +I +8 7 3 3.9 + 14 -4 0.6 1 

Mean 0.3 l 0.26 +I 7.67 6.67 3.17 3.23 13.67 -3.83 0.51 
S.E. ±0.061 I 

'° 
± 0.0614 ±0.2108 ±0.2 108 ±0.1667 ±0. 1874 ±0.3333 ±0. 1667 ±0.0546 

N 

* Progesterone concentration before the onset of estrus (Day 0 being the estrus day) 
** Progesterone concentration after the onset of estrus (Day 0 being the estrus day) 

Table 2: Plasma progesterone levels o n estrus day, post-mating day 10 to 60 in pregnant ewes 

Plasma progesterone levels in ng/ ml. 

Ewe At the commenc- on day o n day on day on day on day on day 
No. ement of Estrus 10 20 30 40 50 60 

0.40 2.50 3.80 3.65 3.50 4.00 4.40 
2 0.10 1.55 2.95 3.20 3.70 4.35 4.90 
3 0.15 1.50 3.30 3. 10 3.60 3.75 4.65 
4 0. 10 1.40 3.50 3.80 4.30 4.40 4. 75 
5 0.30 1.85 2.90 3.10 3.40 3.60 4.30 

Mean 0.21 1.76 3.29 3.37 3.70 4.02 4.60 
s.E'. :0.0600 .±0.1996 .±0.1691 .±0.1480 +0.1581 +0.1586 +0.1107 

I - -
i-' .-1 
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ABSTRACT 
Twentyfour nondescript kids of 2 to 4 

months age were subjected to hormonal 

treat men ts of progesterone priming and no 

priming. two d oses of PMSG(al750 IU each 

I. M . at an interva l of 24 hours and one or two 
1.V. doses of IO00 I LJ of H.C.G. All the kids 
exhibited oestrus within 72-96 hours of 

I. Veterinary Officer, Veterinary Hospita l. Kandaghat (l-l.P.)-1 7.l :!15 . 
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progesterone withdrawal. Oestrus in 
progesterone primed goats was intense as 
compared to non- primed goats. No 
significant differences (P > 0.05). were 
observed between the progesterone primed 
and nonprimed kids for mean number of 
unruptured follicles, ovulation rate and the 
number of ova recovered. However, there was 
increase in the number of matured ( 18.33) and 
ruptured follicles ( 15.0), ovulation percentage 
(81.82%) and decrease in the unruptured 
fo llicles (3.33) in goats receiving a second dose 
of H.C.G. A low fertili,ation rate(0-60%) was 
observed in all the kids. 

* * * 
Superovulation is an essential step in 

embryo transfer area to harvest a large crop of 

ferti lized ova either for basic research or for 
transfer in the recipients. Superovulation in 
adult goats with hormonal treatments has 
been reported in literature(Agrawal,1986and 
Indra Mani and Vadnere, 1989) but such 
information in prepubertal goats is meagre. 
Induction of oestrus and multiovulation in 
yo,mg kids not only helps in reducing :he 
generat io n interval but also in rapid 

multiplication of superior animals. With this 
aim in view, the present investigation was 
planned with different regimens of 
gonadotropins. progesterone priming and no 
rriming 10 superovula te a nd harvest fertilized 
ova from prepubertal goats. 

Materials and Methods 

Twcntyfour prcruberta l nondescript 
goats of 2 10 4 months age comprised the 
experimental animals. The ex reriment was 
carried out during winter months . The 
prcpuberta l goats were divided inw two 
groups. A and B. Group A animals wt're 
subjected to progesterone priming ® 10 
mg/ day/goat for 7 duys in trnmuscu larly 
(I. M .), while group B anima ls were not 
primed. Two doses of PMSG (Folligon. 
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lntenet International. R.\ '. 11, ,' land) ®750 
I U1 go.11 were administc1<·,I :!-I hou rs ar,art. 
one day after withdra11,il ,if progesterone. 
HCG 1000 I U (Ch1111ilon. lnt erve t 
International , IL\" Holland) was 

administered intravenn usly 24 hours after 
appearance of oestrus (Al and Bi),. One 
additional dose of HCG was administered on 
the following day to 4 goats in each A and B 
groups (/\2 and B2). The goats were observed 
for signs of oestrus with the help of an 
approncd buck and were bred naturally with 
short s1a1ured fertile buck two times in the 
oestrous period. 8- 12 hours after the onset of 
oestrus. All the goats had the same 
managemental regimen. Laparotomy was 
performed 3-5 days after the onset of oestrus. 
The ferti lized ova were used 111 another 
experiment of slow and rapid methods of 
:::ooling. 

Results and Discussion 

The results of different dose levels of 
gonadotropins, progesterone priming and no 

priming arc depicted 111 Table I. All the 
prepubertal goats exhibited oestrus 1-2 days 
after the second PMSG injection. The oestrus 
in progesterone primed goats was intense as 
compared to non-primed ones. Similar 
findin gs were reported by Reeves ( 1987) in 

ewe lambs. Differences between the two groups 
as regards mean number of unruptured 
follicles, ovulation rate and the number of ova 
recovered. were insignificant. T hese findings 
were contrary to those or Trounson et al. 
( 1977) who recorded a correlation bet ween the 
ovulation rate and the dura t ion of 
progesterone priming. The percent ova 
recovery was howc\'Cr higher in progesterone 
primed group than the nonprimed group. 
which was also reported by Goerke et al. 
(1973) in lambs. However, they o btained a 
lower percentage of ova recovery in both the 
groups than in the present investigations. 

-----~------------------------ ------ ----
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The increase in the mean number of 
matured and ruptured follicles. percent 
ovulation and decrease in the mean number of 
unruptured follicles in groups Ai and 82 as 
compared to groups A, and 81 is similar to the 
findings of Mansour ( 1959) in ewe la mbs and 
possibly due tot he effect of additional dose of 
HCG which is a potent ovulating hormone. 
T he beneficia I effect of second dose of H CG as 
apparent in the present experiment is because 
of probable absence of ovulat ion factor in 
lamb pituitary till 16 weeks ofage(Mansour. 
1959). 

T he lower fertilization rate in all the 
prcpubertal goats could be due rot he infant ile 
sta te of the fallop ian tubes and difficulty in 
breeding the goats natura lly ( Marden, 1953). 
Su rgical insemination in to the uterus of the 
prepubertal goats could be the answer for 
im p rov in g th e fertility rate. Lower 
fertil int ion was also reported hy Black et al. 
( 1953) and Ja inudeen el al. ( 1956) in calves. It 
is thus concluded that prepuber1al kids of2 to 
4 months or age cou ld be successful ly uti lised 
for supcrovu lation by use of gonadotropins. 

Table I: Superovulatory response of immature kids to hormonal treatments 

~ roup1·Type of hormona l 
t reatment 

----- --
A ,. Progesterone priming. 

2 PMSG + I HCG 

-Mean No. of --~-:~-,~~~:·:~ 1·-~::,~;-~::·~-f~- --~;~~~-~;:,~~~-~}Mean No. o~ ~:~-n-ta 

matured fo llic- corpor.i lu1ca unrupturcd ovulat ion ova recovered of ova 

cles ± S. E. / rup1urcd fol Ii lolliclc~ S.E. recovery 
clcs ± S.E.. ±. S. E. 

------·- -- ---------------. - ------- ------·- ·-----~---
17.0± 4.04 8.67±4.48 8.33±0.67 51.00 3.67±1 .86 42.33 

Progesterone + 2PMSG 20.33±3.93 14.33±3.33 6.00± 1.00 
+2HCG 

70.49 5.67±0.67 39.53 

2 PMSG + I HCG 

2 PMSG + 2 HCG 

16.33±5.36 8.33±4.1 8.00± 2.52 

18.33±3.84 15.00±3.2 J 3.33± 1.20 

51.02 

8 1.82 

2.67±1.76 32.05 

4.67±2.40 31. 11 
----- ---------------------------·- -------·------------ -------- ------·-----------·---------------------- ---- -----
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ABSTRACT 
Six cross-bred heifers were injected 2000 

i.u. PMSG on days 8 to 11 of the estrous cycle. 

All animals exhibited estrus and were 

inseminated. Each cow further received 1500 
1.u. of HCG immediately following 
insemination. The number of palpable 

corpora lutea varied from 3 to 10 (mean, 7). 

No specific correlation between the number of 

corpora lutea and milk progesterone was 

found on various days post-estrus. None of 
the hiefer became pregnant and repeated cycle 

after 22-27 days. 

* * * 

involving induction oflact~tion by exogenous 
administration of steroid hormones. Since 

then these animals were cycling normally and 
were in lactation at the beginning of the 

present study. The animals were injected i/ m 

with 2000 i.u. pregnant mare serum 

gonadotropin (Folligon, I ntervet 
International, Holland) on days 8 to 11 of the 

estrous cycle. They exhibited estrus 72 hr 

post- P MSG administration and were 

artificially inseminated 12 and 24 hr of start of 
estrus. They also received 1500 i.u. of human 

chorionic gonadotropin ( chorulon, I ntervet 

International, Holland) i/ m following the 
The number of corpora lutea provoked is 

generally used as a measure of the efficiency of 

treatment for the superovulatory response or 

as a control on the efficiency of embryo 

production and recovery (Monniaux et al., 
1983; Donaldson. 1985). Analysis of 

hormones particularly the amount of 
progesterone present in the milk or blood 
plasma of superovulated cow. have been 

frequently used as an aid to the interpretation 

of superornlatory response (Pope and 

Swinburne. 1980). The objective of the 

present work was to study the relationship, if 

any. between the progesterone concentration 
in milk and 1he number of corpora lutea in 
heifers follow ing induction of super-

first insemination. ....,..-1~ 
e, 

. ovulation. 

Materials and Methods 

The experiment was carried out on 6 

crossbred cow heifers. which 11 months ago 

had been used in another experiment 
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Ovulation rate was determined by 

counting the number of corpora lutea (C.L.) 
by rectal palpation on day 10 post-estrus. 

Morning milk samples from 5 heifers on 

alternate days throughout one estrous cycle 
were collected. Each sample comprised of 
pooled milk from all the 4 quarters. The 

samples were preserved with potassium 

dichromate and stored at -20°C pending 

estimation of progesterone. The samples were 

defatted by centrifugation at 2000g for45 min 
at 4°C before estimation of hormone. The 

RIA technique used was according to W HO 

Manual (1982). 

Results and Discussion 

All the heifers exhibited behavioural 

estrus 72 hrs after PMSG administration. All 

of them were inseminated twice during the 

estrus. None, however, settled and repeated 



--

cycles after 22-27 days. No reason fo r this 
observation can be given. In a nother study we 
had observed that this schedule of treatment 
lead to better conception rate in cycling and 
repeat breeders. (Dabas et al., unpublished). 

The number of C.L. observed ranged from 
3 to 10 (mean= 7) and both ovaries had 
responded to the treatment (Table I). T he 
right ovary appeared to have responded·more 
favou rably (4.3 ± 0.4) than the left ovary (2.67 
± 0. 7). Earlier, several workers ( Henricks and 
Hill, 1978; Donaldson, 1985; Saumande and 
Batra, 1985) had also reported superovulatory 
response in cattle following 2000 LU. PMSG. 
Variable superovulatory response observed, 
could be due to response of individual a nimal 
or due to inaccuracy of the estimation of 
corpora lutea by rectal palpation (Monniaux 
et al., 1983). The data on the milk 
progesterone concentrations (Fig. I and Table 
2) indicates that prior to PMSG injection the 
average concentration of milk progesterone 
was 2.24 ng/ ml., which declined to 1.12 
ng/ ml. on the day of estrus. It thereafter rose 
sharply on days 2(4.72 ng/ ml) and 4(10.56 

ng/-ml) p.ost-estrus and t h·en became more or 
less steady upto day 14 post-estrus. Several 
workers (Henricks and Lemond, 1972; 
Saumande, 1980; Saumande and Batra. 1985) 
also reported increased plasma progesterone 
concentration after PMSG injection. The 
increase in progesterone level after PMSG 
injection reflected the stimulatory effect of 
this gonadotropin on the corpus luteum and 
presumably due to its LH activity (Stewart et 

al., 1976). No specific correlation between the 
no. of C.L. and milk progesterone 
concentration could be detected on various 
days post-estrus. 

Several earlier workers did not observe 
any relationship between number of C.L. and 
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blood plasma progesterone (Lamond a nd 
Gaddy, 1972; Rajamehendran et al., 1976). 
Progesterone concent rations fl uctuated from 
one day to another and the magnitude of the 
increase in concentra tion of milk 
progesterone was less than that· reported by 
Lamond and Gaddy (1972). Glencross and 
Abeywarden.e ( 1983) reported t h at 
progesterone concentration in plasma was 
about twice than in defatted mitk, but both 
fluids have similar pattern during the estrous 
cycle, while Shemesh et al., (1978) observed 
same level of progesterone in fat-free fore milk 
and plasma of pregnant/ nonpregnant cows. 

None of the heifers became pregnant and 
repeated cycle after 22-27 days. Extension of 
estrous cycle is probably due to the excess 
number of C.L. during the superovulatory 
estrous cycle (Takasashi and Horita, 1983). 
Contrary to the findings of Takasashi and 
Saito ( 1981 ). no drop in milk production in 
heifers followi n g t r eatment with 
gonadotropin was observed. 

In conclusion. ·the present results and 
those previously reported for progesterone 
before and after ovulation (Tamboura et al .. 
1985; Saumande et al., 1985; Saumande and 
Batra, 1985) demonstrate that measurement 
of progesterone concentration in defatted 
milk gives better indication of the ovarian 
response to a supcrovulatory treatment, than 
the measurement of concentrations in blood. 
Finally, milk samples are easier to collect and 
handle than blood samples, which require 
rapid centrifugation to prevent steroid break 
down (Vahdat et al., 1981). These practical 
considerations led us to suggest that the assay 
of progesterone should be done in defatted 
milk rather than in plasma . 
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Fig. I. Progesterone concentration (ng/ ml), in defatted milk of superovulated cow heifers . 

Table - l : Ovarian response to PMSG treatment in heifers. 

SI. Animal Age Number of corpora Lutea 

No. No. (Months) 10 days post-estrus 

RO LO Total --------- ·------... --------·-
I. 76 90 4 I 5 
2. 110 61 3 0 3 
3. 142 33 4 3 7 
4. 127 41 6 4 10 ~ 

5. 117 54 5 5 10 
6. 115 58 4 3 7 

Mean ± SE 56.2±8 4.3±o.4 2.67±0.7 7.0± I.I 

------------· 
RO = Right Ovary; LO = Left Ovary 
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Table 2: Progesterone concentration (ng/ ml) in defatted milk of superovulated cow heifers. 

SL Animal Da.ys 
No. No. -3 -2 - I 0 2 4 6 8 10 12 14 16 18 20 

76 2.0 4.6 2.2 0.8 2.8 3.6 4.S: 4.8 8.8 7.2 4.8 4.8 6.4 6.4 5.2 

2 142 2.4 3.8 2.0 1.2 2.0 8.0 16.0 16.0 22.4 16.0 16.0 20.4 16.8 14.8 9.6 

3 110 1.8 2.0 1.8 1.0 1.4 3.6 4.0 13.6 12.0 13.6 9.6 9.2 4.0 3.2 3.2 

4 11 7 2.6 3.4 2.0 1.6 1.8 4.4 5.6 10.4 8.0 11.2 10.0 8.0 7.2 8.8 10.4 

5 127 2.4 2.0 1.8 1.0 1.2 4.0 22.4 16.0 19.2 20.0 10.4 9.6 12.0 12.8 11.2 

Average 2.24 3.16 1.96 1.12 1.84 4.72 10.56 12. 16 14.08 13.6 10.16 10.4 9.28 9.20 7.92 
----------

Day - O = Day of estrus; Day - 3 = Day of P MSG injection 

REFERENCES 

Dabas, Y.P.S.; Sud, S .C. and Atheya, U.K. ( 1988): Unpublished data. 

Donaldson, L.E. (1985): Estimation of superovula tion response in donor cows. Vet. Rec. 117: 33-34. 

--·---

Glencross, R.G. and Abeywardene, S.A. ( 1983): Concentrations of oestradiol - 17 B and progesterone in plasma and 
defatted milk of cattle during the oestrous cycle. lfar. Vet. J. 139: 49-5 1. 

Henricks D. M. and Hill, J .R. (1978): Effect or PMSG and PGF2 alpha on gonadal hormones and reproduction in beer 
heifer. J. Anim. Sci. 46: 1309-13 15. 

Henricks, D.M. and Lamond, D.R. ( 1972): Hormonal intcrrclat ions in beer cows with induced multiple ovulations. Nature. 

235: 222-223. 

Lamond, D.R. and Gaddy, R.G. (1972): Plasma progesterone in cows with multiple ovulations. J . Reprod. Fcrtil. 29: 
307-J 11. 

Monniaux. D .. Chupin. D. and Saumande . .I . ( 19XJ): Superovulation response of cattle. Theriogenology. 19: 55-81. 

Pope, G.S . and Swinburne, J.K . ( 1980): Hormones in milk: their physiological significance and value as diagnostic aids . 
.J . Dai ry Res. 47: 429-449. 

Rajamahendran, R., Lague, P.C. and Baker. JU>. (1976): Plasma progesterone levels in cycling and gonadotrophin• 
pros taglandin-trea ted heifers. Canadian J . Anion. Sci. 56: 37-42. · 

Saumande. J. ( 1980): Concentrations of lutcini,ing hormone. ocstradiol -17 Band progesterone in the plasma of heifers 
treated to induce superovulation . .I . l.:nuoa11wl. 84: 425-437. 

Saumande, J . and Batra, S.K. ( 1985): Superovulation in the Cow: comparison of oestradiol-17 Band progesterone patterns 

in plasma and milk of cows induced to superovlate. relationship with ovarian responses. J . Endocrinol. 107: 259-264. 

Saumande. J.; Tamboura, D. and Chupin. D. ( 19X5): Changes in milk and plasma concentrations of progesterone in cows 
after treatment to induce supcrovulation and their relationships with number of ovulations anf of embryos collected. 
Theriogenology. 23: 719-73 1. 

Shemesh, M.; Aya lon. N.: Shale,·. F.: Ncry,1. A.: Schindler. 1-1. and Mileguir, F. ( 1978): Milk progesterone measurement in 

dairy cows: correlation with t·s1rus and prq:narH:y determination. Theriogenology. 9: 343-352. 

Stewart, F., Allen. W.R. and l\foor. ICM . ( 1'1761. l'rl·gnant mare serum gona.dotrophin: ratio of follicle stimulating 
hormone and lu teinizing hornmnc at·ti,·itil·, measured hy rad iorecepter assay. J . Endocrinol. 71: 37 J-382. 

Takasashi. Y. and Ho rita . N. ( I\IX.1): Fcnili1~ .ind kni-:th of the post treatment oestrous cyde or Holestein-Friesian heifers 
after superovula tion and 11<>11•su1i:1rnl t·111hr~" rcco,·ery . .Japanese J. Anim. Reprod. 29: 80-83. 

99 



Takasashi, Y. and Saito, N. ( 1981 ): Decrease in the milk pro<luction of dairy cows after supetovulation. Japanese J . Anim. 
Reprod. 27: 49-51. 

Tamboura, D., Chupin, D. and Saumande, J. (1985): Superovulation in cows: a relationship between progesterone 
secretion before ovulation and the quality of embryos. Anim. Reprod. Sci. 8: 327-334. 

Vahdat, F., Hurtgen, J.P.; Whitemore, D.L.; Seguin, B.E. and Johnston, S.D. (1981): Decline in assayable progesterone in 
bovine plasma: effect of time, temperature, anticoagulant and presence of blood cells. Amer. J. Vet. Res. 42: 521-522. 

W.H.O. Special Programme of Research Development and Research Training H uman Reproduction( 1982): Programme 
for the provision of matched Assay reagents forradioimmunoassay ofhomlonesin reproductive physiology. (Method 
Manual). Ed. Sufi, S.B.; Donaldson, A., Jaffcaate, S,L Wotld' Heafth Organisation\ Geneva, Switzerland. ~ 

1.1 .-\R : 10:2: 100-101 : 1989 

Endocrine Response After Gonadotrophin Releasing Hormone In 
Normal And Oestradiol Primed Luteal Phase Cows 

A.V. NARASI M HA RAO, 
Dairy Training Centre, Visakhapatnarn - 530 040. (A.P.) 

24 h from the beginning of treatment. Serum 

was separated and assayed for hormone 

content by RIA using the methods of 

Yuthasastrakosol (1975) for P4, Yu et al 
(1974) for E2, Howland ( 1972) for LH and 

S t e r o i d 111 o d u I a t i ci n o f t he s e r u m 
gonadot rophin response induced by Gn RH in 

bovines during the ocst rou~ cycle has been 
described hy Seba Ila n berger,., al. ( 1985 ). The 

effect of exogenous Oestradiol (E1) on GnRH 
- induced 1.H and FSH release and lutcal 

function in cyclic cows ha~ not been 
previously reported. The present paper 

describes the response patterns of LH and 

FSH and proges terone (P4) following 

administration of a GnR H analogue in 

normal and E: pretreated mid-lutea l cows. 

Chang ( 1978) fo r FSH. , 

* * * 
Four cyclic crossbred cows of the 

University of Manitoba. Canada. were treated 
at mid-cycle with single i.m. injection~ of I mg 

Oestradiol - 17 /3 (Sigma Chemicals Co; St. 
Louis. USA) in arachis oil (cow A) or 250 mcg 

of Cianadnrclin hydrochloride (Factrel. 

Ayerst I.ah~. Montreal . Canada) (Cow B) or 
E: followed 6 h later by GnRH (cows C & D). 

Hlood sampks were obtained from 
inth1clli11g catheters in the jugular vein at 

intl·n·als of 2 h after injection of E2 and at 0.5 h 

for 2 h hcfore and 8 h after administration of 
C,n RH .at I h till 12hand2h thereafterunti~ 

JOO 

The injection of GnRH induced a surge 
release of serum L H from 0.40 to a peak 

height of 6.30 ng/ ml. within 180 m. and 

returned to basal level in 7 h. The serum FS H 

rose with a similar temporal pattern with a 
peak of I. 13 ng/ ml 150 m. 

Gn RH, injected 6 h after E2 when serum E2 
was high (45.1 to 97.3 pg/ ml.), elicited a 

greater LH response in cows C and D with 

peak heights of9.I and 22.5 ng/ ml.and areas 

under response curve of 56 and 96 
respectively. However. the magnitude of LH 

response was inversely related to the pre­

injection serum P4, in that a lesser peak in cow 
C, ( P4 -2.60 ng/ ml.) and a greater peak in cow -.. 

~ 

D ( P4 - 1. 12 ng/ ml.) was seen. 

The peak FS H after Gn RH was also 
greater in E2 primed cows. but was not 



modulated by serum P4. Single E2 in cow B 
failed to evoke any gonadotrophin release. 

Serum P 4 -increased within 30 m. following 

GnRH fron . 4.72 to a peak of 7.59 ng/ml. in 

4.5 h; whereas in E2 primed cows, it rose from 

2.60 to 5.47 ng/ ml. in 6 h (cow C) and from 

1.12 to 2.82 ng/ ml. in 3 h (cow D). In all the 

cows, the P4 returned to basal levels within 12 

to 18 h after GnRH . 

The results of diminished Gn RH indflced 

LH release but not of FSH in luteal phase 
cows, are congruous with those of 

Schallenberger et al ( 1985) who have shown 

that the luteal phase P, depressed secretion of 

LH , but not of FS H. E2 pre-treatment 6 h 
prior to GnRH, on the other hand, increased 

the pituitary responsiveness to release more 

LH and FSH in response to GnRH and this 

·seems to be <.kpcn<lant on systemic P4, since 
higher P4 levels completely masked this effect, 

while lower P4 levels did not. However, the 
FS H release was not affected indicating that 

LH release alone is largely steroid modulated 

in cows. These results are in. conformity with 

the In Vitro studies made by Padmanabhan 

and Convey (1981). 

T he acute P4 response following GnRH in 

this study was relative to the pre-injection P4 
levels, transient (12-18 h) in nature and not 
influenced by either the magnitude of LH 

response or E2 priming. The luteotrophic 

capacity of G111 RH is attributed to its ability to 
release L H (Macmillan et al., 1984) and the 

release of LH is consistently followed by P4 
peaks at a lag time of 10 min. in mid - luteal 

cows (Procknor et al., 1986). 
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Preliminary Trials On Superovulation, Non-surgical 
Recovery And Embryo Transfer In Cows. 

Embryo 

M.S. KADU, M. FASIHUODIN , O.P. SHRIVASTAVA, S.A. C H EDE, C. H . PAWASHE 

and S. M. TOTEY 
Depa rtrnent of Animal Reproduction and Surgery, Punjabrao Krishi Vidyapeeth, Akola-444 104. 

ABSTRACT 
A trial of supero.vulation. non-surgical 

embryo recovery and embryo transfer in 

IOI 

crossbred cows was conducted a t Akola. 

Superovulatilon was induced with FS H and 

PMSG + HCG. Embryos were collected on 



7th day after oestrus. The mean number of 
corpora lutea was 12 ± I. The mean 8.33 
embryos were collected, of which 0.66 were 
morphologically normal and transferrable 
and 7.66 were unfertilized. Embryos were 
transferred to two recipients. One recipient 
was found to be pregnant and second returned 
to normal oestrus on 21 day. 

• • • 
The practical application of embryo 

transfer in cattle can be greatly increased, if 
embryos are collected and transferred non­
surgically. In India the entire technique of 
embryo transfer is in an early stage. There arc 
a few reports on embryo transfer in sheep and 
goats (Zanwar, 1984) and cows (Totey et al, 
1988). 

Materials and Methods 

Three crossbred (Two Jersey x Sahiwal 
and One Holstein Friesian x Hariana) cows 
were used as donors and Ten cross bred cows 
as recipients in this trial. The donor animals 
were given treatment as detailed in Table-I. 

Recipients were treated with PG F2 a 
(Dinofertin) 24 hours earlier than donor cows 
in order to achr'eve exact oestrus 
synchronization. All the donors were 
inseminated with frozen semen, four times, at 
12 hrs interval after oestrus was detected. 

Non-surgical embryo collection was 
attempted 01: day after first insemination. 
Each donor was confined in a trevis. Epidural 
anaesthesia was given. The ovaries were 
palpated and superovulatory response was 
recorded . With aseptic precautions. a three 
way round tip 18 gauge Foley's catheter with 
30 ml. innatable baloon was introduced into 
the uterus with the aid of a sterile stylet. After 
manipulation through cervix, the innatable 
baloon was placed at the base of the 
appropriate uterine cornua, where it was 
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innated slowly with 15-20 ml of air depending 
upon the size of the horn. Dulbecco 
phosphate buffer saline (DPBS) solution was 
fortified with 4% heat t reated total calf serum, 
l00 1.U. sodium penicillin G and 100 mcg 
streptomycine per ml. 

The uterine lumen was nushed with DPBS 
by intermittent gravity now. Each uterine 
horn was filled with 50-60 ml. of medium 
which was then allowed 10 now into the 
collection vessel while the uterus was gently 
massaged. This was repeated until 400 to 500 
ml. of medium was used. The Foley catheter 
was' then inserted into the other uterine horn 
and the process repeated. 

The fluid was collected through a filter. 
The fluid a longwith embryos was transferred 
from embryo filter into a petridish. Embryos 
were isolated and examined under Zoom 
Stereo-Microscope at 10 X Magnification.As 
soon as embryos were located under the 
microscope, they were transferred into a small 
dish containing fresh holding medium. The 
formation of holding medium was same as 
that of flushing medium, except for a 
concentration of 20 per cent heat treated 
foetal calf serum. Morphological study of 
embryos was undertaken and only good 
blastocyst sta ge embryos were transferred to 
the recipients. 

Epidural anaesthesia was given 10 

rec1p1cn1s to minimise strain ing. The 
blastocyst was aspirated into a 0.25 ml. french 
straw between two air pockets and two 
columns of holding medium. The straw was 

loaded in A. I. gun. The embryo was 
transferred non-surgically through the cervix 
in a manner similar 10 artificial insemination. 

Embryo was deposited aprroximatcly one 
third of the way up the uterine horn ipsilatcral 
to corpus luteum. 
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Results and Discussion 

The C!>llmatcd number of corpora lutea 

and embryo recovery is given in T able-2. The 

mean numberofeorpora lutea was 12 ± 4. The 
mean percentage of recovery of medium was 

94.53 ± 0.22. Three donors and ten recipients 

treated with 3 injections of PG F2a 

(Dinofertin) came in oestrus between 60 a nd 

72 hrs of treatment. 

T he number of unfertilized ova was 20 and 

only two embryos were obtained. Blastocysts 
were recovered from only one donor (No. 

384). Embryos were transferred to two 

recipients (No. 427 and 249). One recipient 

(No. 249) came in heat 12 days after embryo 

transfer. One recipient (No. 427) was found 

pregnant after rectal examination on day 60. 

The superovulatory response was better 

than reported by other workers (Totcy et al. 
1987. 1988). However. the yield of embryos in 

this trial was very low when ('(lmpared 10 

results obtained in cattk by rnrious workers 

(Totey et al. 1988). The percentage of 
unfertili.z_ed ova was more in this trial. This 

may be due to suboptimal sperm transport. 

ovulation over a period or t,imc' or other 

causes. Fcnilization rates of ova from 

superovulated donors are usually consid1:reu 
below the raties: for ova fnun, untreated 

donors (Elsden et al.. 1976). The high 
incidence of unfertilized ova might have been 

due to 32 mg dose of FSH used for 
superovulation which may be high for crosses 

of Bos indicus x Bos taurus cows. Higher dose 

of FSH may frequently cause continued 

follicle stimulation after ovulat ion. resulting 

in pcrsistant large follicle accompanied hy 

high oestrogen level. Abnormal high level of 

oestrogen produces detrimental effect on 

sperm transport and embryo survival (Cahil et 
al .. 1976). 

Table - I: Superovulation and Synchronization of oestrus. 

Group/ Category 

I Donor Cows 
(Two Sahiwal x 
Jersey) 

II Donor Cows 

(H.F. x Hariana) 

Day 

0 
11 
24 
25 

26 

27 

28 

35 

0 
13 

15 

17 

18 

25 

Treatment 

20 mg PGF:2 a (Dinofertin) I. M. 
20 mg PGF2 a (Dinofertin) I.M . 

FSH 5.5 mg. I. M . in Morning and Evening. 
FSH 4.5 mg. l.M . in Morning and E\cning. 

FSH 3.5 mg. J.M. in Morning and E\cning. 

FS H 2.5 mg. J.M. in Morning and E\cning. 

Heat check and A.I. 4 times at 12 hr~. interval. 

Embryo recovery and transfer 

20 mg. PGF2 a (Donofertin) I.M . 

2500 I.U. PMSG (Folligon) in Morning. 
PGF1 a (Dinofcrtin) l.M . 15 mg in Morning. 

10 mg. in Evening. 
1200 I. U. H.C.G. (Chorulon) I. M. in Morning. 

Heat check and A.I. in Morning and faening. 
A. I. in Morning and Evening. 

Embryo recovery and transfer. 
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Table 2: R esults of supero-vulat ion and embryo recovery. 

----------------
Donor No. of Recovery of medium Embryo recovery 

No. CL (Recovered / infused) ml. Unfertili1ed Blastocyst . __ .._ _______ , ____ , __ , ______________ 

S X J 124 13 940/ l000 9 

$ X J 130 12 900/ 950 8 

H.F .x H 384 II -930/ 980 
6 2 
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Transcervical Collection Of Ova From Repeat Breeder Crossbred 
Cows After Repeated Superovulation 

B.N . BHATTACHARYA' . A.K. SIN HA, R. PRASAD?. S.N. SINHA1 and BALRAJ SINGH 
Depar1men1 of Gynaeco logy and Obs1c1rics. Ranch, Ve terinary College, Ranchi-834 007. 

ABSTRACT 
The study was conducted on SC\Cn 

crossbred repeat breeder cow~ . 

Superovulation regimen consisted of P MS(i 
(1500 i.u.) and prosiaglandin Fzalpha (25 mg) 

by intramuscular ro ut e . R epeat 
superovulations were performed every eight 

to ten weeks keeping the drug and uo~t· 
regimen unaltered. Transcervical 1echni411c 
for collection of ova was applied us ing 

phosphate buffer saline as flushing medium. 
A total of 77 ova were collected out of 227 

ovulations (33.92%). Variability 1n 

!>uperovulatory response and ova collection 

rate was recorded between ind ividuals and 
treatments. Out of 77 ova collected, only 

12.99% were normal developing, 20. 78% were 

asynchronous and majority of the ova 
(66.23%) were unfer tilized. Normal fertilized 

ova were recovered up to third superovulatory 

I Livestock Research Station, Gujarat Agricultural llnivcrsi1y. Junagadh Campus. Junagadh-362001. Gujarat State. 
2 Depar1men1 of Anatomy and Histology, Ranchi Veterinary College. Ranchi-834 007 Bihar State. 

3 Dcpanment of Gynaecology and Obstetrics. Bihar Veterinary ('ollc:gc. Paina-800 014 Bihar State. 
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treatment, subsequent to which the ova were 
either asynchronous or unfertilized. 

* * • 
Successful embryo transfer programme 

depends largely upon constant supply of 
normal fertilized embryos from donor cows. 
In order to obtain large number of 
embryos/ ova from a quality donor cow, 
repeat superovulation at regular intervals is 

imperative. Tanabe and Casida ( 1949) 
observed that fertilization failure was 
responsible for 39.7 percent fertility losses in 
non-superovulated repeat breeder cows and 
Ayalon ( 1969) recorded 17 .0 percent 
fertilization failure in normal cows as well. 
Present study was undertaken to investigate 
the ova recovery rate and their morphological 
types from repeat breeder cows subsequent to 
repeated superovulations in order to find out 
effect of such repeat treatments upon ova 
recovery and their morphology. 

Present investigation was carried out on 
seven crossbred (Friesian x Local) repeat 
breeder cows (4-8 years age) maintained at 
Ranchi Veterinary College, Ranchi. The 
animals were repeat breeders for the last six 
months or more with regular oestrous cycle 
and had normal genital organs. Feeding was 
carried out as perNRCstandardand thecows 
were allowed grazing for 5-6 hours daily. The 
technique of Gupta er al. (1983) was followed 
for superovulation and the ovarian response 
was judged as per the criteria of Donaldson 
(1985). Repeat superovulation technique has 
been mentioned in our earlier publication 
(Bhattacharya er al., 1989). The collection of 
ovc1_ was done between day 6-8 after 
insemination, transcervically with the help of 

,, two-way Foley catheter using phosphate 
"' buffer saline as flushing medium, as per the 

technique of Gupta er al. (1983). The ova were 
examined under phase contrast and were 
considered fertilized when dividing 
blastomeres could be observed under 

I05 

microscope. When there was no evidence of 
cleavage, the ova were grouped as 
unfertilized. The fertilized ova whose 
developmental stage did not synchronise with 
their chronological age were grouped as 
asynchronous ova. 

Results 

A total of 77 ova were collected out of 227 
ovulations (33 .92%) from six cows after six 
repeated superovulations (Table I). Highest 
percentage (46.15) of ova could be collected 
from cow No. 5, followed by cow No. I 
(45.00%), cow No. 3 (43.90%) and cow No. 2 
(35.48%). The recovery rate of ova was poor 
from cow No. 7 (10.00%) and cow No. 4 
(7.69%), although in the former, the average 
ovarian response (50 C.L.) was second only to 
cow No. 5 (52 C.L.)Cow No. 6 developed 
pyometra after first superovulatory treatment 
and hence it was deleted from the experiment. 

Table I: Ova collected from individual cows 
after six repeated superovulatior.s. 

------------ ---------
Cow No. Number of Number of Percent 

C.L. ova collected 
--------- --------------·- ---·-------

40 18 45.00 
2 31 11 35.48 
3 41 18 43.90 
4 13 I 7.69 
5 52 24 46.15 
6 50 5 10.00 

The ovarian response after 2nd 
superovulation decreased considerably with 
declining number of ova recovered (Table 2). 
However, the ova recovery rate was highest 
(41.67%) after third superovulatory 
treatment, followed by first (38.46%) and 
second (32. 79%) treatments. The number of 
ova collected declined sharply between 4th to 
6th treatments when a total of only 17 ova 
could be harvested (Table 2). 



Table 2: Ova collected subsequent to each 
superovulatory treatment from six cows. 

Treatment Number of Number of Percent 
No. C.L. ova collected 

65 25 38.46 
II 61 20 32.79 
III 36 15 41.67 
IV 28 8 28.55 
V 23 7 30.43 
VI 14 2 14.29 

Microscopic evaluation of ova revealed 
that there was a high percentage of 
unfertilized ova (66.23%) as compared to 

fertilized ova (33. 77%). It is evident that 
maximum number of ova (Table 3) could be 
harvested from cow No. 5 (24), followed by 
cow Nos. I and 3 (18 each). The ovarian 
response in these ~ows was also high as 
compared to other three cows (Table I). The 
ova recovery rate was very poor in cow No. 4, 
as was the ovarian response ( I ova/ 13 corpora 
lutea). Out of 26 ferti lized ova, 16 were 
grouped as asynchronous and only 10 could 
be identified as normal fertilized (Table 3). 

Majority of the ova could be harvested 
upto the first three treatments (60 out of 77) 
and the recovery rate was highest after I st 
superovulatory treatment (Table 4). These 60 
ova could be cecovered out of 162 ovulations 
(36.59%) after the first three superovulations 
whereas the remaining 17 ova were collected 
out of 65 ovulations (26. 15%) subsequent to 
later three superovulatory t reatments. In 
addition, all the 10· normal fertilized ova were 
obtained after the first three superovulatory 
treatments and no normal ova could be 
harvested afte the last three treatments (Table 4). 

Discussion 

The ova recovery rate was superior 
following the first three superovulatory 

treatments as compared to later three 
treatments (Table 2). Subsequent to non­
surgical collection, the ova recovery rate has 
been reported to vary with the type of catheter 
(Newcomb, 1980; Kudlac er al., 1981 and Riha 
and Polasec, 1984), day of collection (Halley 
et al., 1979; Greve, 1980 and Ozil et al., 1980) 
and age and reproductive status of donor 
(Newcomb, 1980; and Ozil et al., 1980 and 
Greve, 1980). The recovery rate observed 
during the present inv.estigation is higher than 
the :findiJlg of ·Oox '(1980). Nevertheless, 
higher 'recovery rates than the present one 
have been reported by several workers (Greve 
et al., 1978; Ozil et al., 1980; Belevich eJ aL, 
1982; Chung ,et al., 1983 and Tervit, 1983) 

from normal cows and heifers. Reports on ova 
recovery using su perovulated in fertile 
cows/ heifers are scanty and studies by Linares 
et al. (1980) a nd Gustafsson (1985) revealed a 
comparatively lower recovery rate from such 
cows/ heifers as compared to virgin heifers. 
Low recovery rate of embryos from repeat , 
breeding heifers has been assigned to either 
malfunction of fimbriae during ovulation or 
disappearance of ova due to fragility of zona 
pellucida (Linares et al., 1980). 

Results of the present study indicate that 
only 12.99% of the ova were fertilized with 
normal development and 20.78% were 
asynchronous, retarded in development. 
Linares and Ploen ( 198 I) observed that in 
superovulated repeat breeder heifers only 17% 
of the embryos recovered on day 6 after heat 
were norrnat In a recent study (Donaldson, 
1986 ). embryos of several stages of 
development were found within the same 
collection. A high percentage of ova recovered 
were unferti lized (66.23%) during the present 
study. The r·ecovery rate of such ova showed 
an increasing trend after first superovulatory 
treatment to fifth treatment (Table 4). 
Moreover, no normal fertilized ova was 
detec t able following 4th to 6th 
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superovulatory treatments. Since no report 
on repeated ova collect i on from 
superovulated repeat breeder cows is 
available, valid ~omparisons could not be 
made. Nevertheless, in one study out of24 ova 
collected from repeat breeder unsuperovulated 
heifers, approximately 55% were normal 
developing (Linares and Ploen, 198 1) which is 
much higher than the values obtained during 

the present study. However, Elsden et al. 
(1976) were a ble to recover only four normal 
ova ( 11 %) in 38 non-surgical attempts with 
un-superovulated donors with known fertility 
problems, which is in close agreement with the 
present findings. In a late report Elsden et al. 
(1979) obtained a fertilization ra te of 72% in 
18 fertile cows, but only 35% in 23 infertile 
cows. Unfertilize-d ova have been collected 
from normal superovulated cows as well 
(Schilling et al., 1980 and In et al., 1983). 
Seidel et al. ( 1978) reported significantly low 
fertilization rate of ova recovered non­
surgically from . superovulated donors. 

Further examination of 286 unfertilized ova 
from such donors showed that 92% had no 
spermatozoa associated with them indicating 
that spermatozoa never reached such oorytes. 
Recently, Hawk ( I 988) a lso attributed 
reduced efficiency of sperm transport as one 
of the important factors lead ing to a reduction 
in fertilization rate by nearly 20 percent in 

superovulated cows as compared to single 
ovulation cows. 
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Table 3: Morphological types of ova collected from individual cows 

after six repeated s uperovulations. 

Fertilized (n = 26.30. 33. 77%) 

Cow Normal Asynchronous Unfertilized Total 
No. (n = 10 .. 12.99%) (n = 16, 20. 78%) (n = 51, 66.23%) (n = 77) 

I . 2( 11. 11) 4(22.22) 12(66.67) 18 

2 I (9.09) 2(18.18) 8(72.73) II 

3 3(16.67) 4(22.22) 11(61.11) 18 

4 -· I ( I 00.00) 

5 3( 12.50) 5(20.83) 16(66.67) 24 

6 1(20.00) 1(20.00) 3(60.00) 5 

Numbers in parentheses indicate percentage. 
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Table 4: Morphological types of ova collected subsequent to each superovulatory 

treatment of six cows. 

Fertilized (n = 26, 33.77%), ___ ~ 

Treatment Normal Asynchronous Unfertilized T otal 

No. (n = 10, 12.99%) (n = 16. 20.78%) (n = 51 , 66.23%) (n = 77) 

---· .. ·------·--- --------------------------

6(24.00) 4(16.00) 15(60.00) 25 

11 3( 15.00) 4(20.00) 1_3(65.00) 20 

II I 1(6.67) 3(20.00) 11 (73.33) 15 

IV 2(25.00) 6(75.00) g· 

V 2(28.57) 5(7 1.42) 7 

VI 1(50.00) 1(50.00) 2 

-----------------------·--- ----·----------------·---------··--------·------------------
Numbers in parentheses indicate percentage. 

REF'ERENCES 

Ayalon, N. (1969): Kimron Veterinary Institute, Beit Daan (Israel) pp. 1-92. 
Bclevich, V.P., Prokof'lev, M .I.; Chernykh, V.Y.; Ryabykh, V.P.; Bakhitov, M.1.; Malenlco, G.P. and Petunina, V.M. 

( 1982): Cattle Referativnyl Zhurnal 3. 58. 363. 
Bhattacharya , B.N.; Sinha, A.K.; Sinha, S.N. and Singh, Balraj (1989): lndian J. Anim. Reprod. 10 (I): 51-56. 
Chung, K.S.; Lee, H.T.; Park, H.D.; Chung, B.H. and Yoo, S.H. (1983): Korean Journal of Animal Sci. 25 (5): 408. 

Cox, U.J .F. (1980): Collection of bovine embryo by non-surgical methods. Anim. Breed. Abstr. 49: 383. 

Donaldson, L.E. (1985): Vet. Rec. 117: 33. 

Donaldson, L.E. (1986): Vet. Rec. 118: 661. 
Elsden, R.P.; Hasler, J.F. and Seidel, Jr. G.E. (1976): Theriogenology 6: 523. 

Elsden, R.P.; Nelson, L.D. and Siedel, G.E.J. (1979): Theriogenology 11: 17. 
Greve, T .; Lehn-Jensen, H. and Rasbech, N.0. (1978): Practical application of non-surgical collection of bovine embryos in 

Danish Pedigree Cattle. A seminar in the Programme of Co-ordination of Research on Beef Production. Denmark 

(Anim. Breed. Abstr. 48: 125). 
Greve, T. (1980): Acta Veterinaria Scand:21 (I): 26. 

Gupta, R.C.; Sinha, A.K. and Swammy, A.K. (1983): Indian J . Anim. Reprod. 4 (I ): I. 

Gustafsson, H. (1985): Theriogenology. 23 (3): 487. 
Halley, S.M.; Rhodes, R.C.; Mckellar, L.D. and Randel, R.D. (1979): Theriogenology. 12 (2): 97. 

Hawk, H. W. ( 1988): Theriogenology. 29: 125. 

In, K.S.; Lee, Y.B. and Chung, K.M. (1983): Korean Journal of Anim. Sci. 25 (3): 244. 

Kudlac , E.; Vindler, A. and Hrivna~, J. (1981): Veterinarstvi, 29 (4): 158. Czechoslovalcia. 
Linares, T.; King, W.A.; Larsson, K.; Gustafsson, I. and Bane, A. (1980). Vet. Res. Comm. 4 (2): 113. 

Linares, T. and Ploen, L. (1981): Zentralbatt fur Veterinarmediz.in, Reine, C. 1981. 

Newcomb, R. ( 1980); Vet. Rec., 106 (3): 48. 
Oz.ii , J.P.; Heyman, Y. and Gasson, R. (1980): Embryo• recovery in Young heifers a nd large old donor cows, 9th 

International Congress on Animal Reproduction and A.I. Anim. Breed. Abstr. 49: 1937. 
Riha, J . and Polasek, M. (1984): Zivocisna Vyroba. 29 (12): 1059. (Anim. Breed. Abstr. 53: 2761). 
Schilling, E. ; Smidt, D. and Sacher, R. (1980): Quality ofova and embryos from superovulated cows. lnstitute furTierzucht 

and Tierverhatten. Mariensee, (DGR). Anim. Breed. Abstr. 49: 2615. 

? 



-... 

Seidel'. J r. G.E.; Elsden, R.P.; Melson, L.D. and Hasler, J.F. (1978): Methods of ovum recovery and factors affecting 
fert,hzauon of supcrovulated bovine ova. In: J .R. Sreenan (Ed.) Control of Reproduction in the cow. Martinus 
Nijhoff. The Hague. pp. 268. 

Tanabe, T .Y. and Casida, L.E. (1949): J . Dai ry Sci. 32: 237. 

Tervit, H.R. (1983): Non-surgical recovery and transfer of cattle embryos. In Newzealand Ministry of Agriculture and 
Fisheries, Agriculture Research Division, Annual report. 1981-82. Wellington Newzealand. Anim. Breed. Abstr. 
52: 454. 

IJAR 10:2: 109-1 IO: 1989 

Live Birth Of Calves As A Result Of Non-surgical Embryo Transfer Of 
Demi-Embryos Obtained By Splitting Of Embryos. 

GUR PREET S ING H, S.M. TOTEY, GURCHARAN SINGH and G. P. TALWAR. 
National Institute of Immunology, Shahid Jeet Singh marg, New Delhi- 110 067. 

Embryo transfer in cattle is now a 
commercial activity in the west (Baker. 1985). 
It is a useful technique to multiply rapidly the 
elite animals. We had earlier reported 
successful pregnancies and calves which were 
born as a result of fresh and frozen embryo 
transfer (Totey e1 al 1987, 1988, 1989). The 
embryos were successfully bisected and 
pregnancies from ha lf embryos established 
(Singh et al. 1989). These results showed 
increased pregnancy rates per embryo and 
thus embryo bisection can be an additional 
tool to multiply elite animals. We now report 
birth of three normal healthy calves which are 
as a result of embryo transfer of demi (half) 
embryos that were transferred without 1.ona 
non-surgically, into the recipients. These were 
split with the help of micromanipulator as day 

7 early blastocysts. 

* * * 
Cross-bred (Holstein x Sahiwal) donor cows 
were superovulated with 28 mg FS H-P and 
embryos recovered non-surgically as detailed 
earlier (Totey er al, 1988). The embryos were 
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graded for their quality and stage of 
developmen t. T he excellent embryos were 
bisected into two equal halves by a micro blade 
through the zona pellucida. Care was taken in 
case of blastocytes that inner cell mass was 
equally cut into two. They were transferred 
non-surgically into the uterus of estrus 
synchronized recipients ipsilateral to corpus 
luteum. The pregnancies were u neventful with 
three recipients giving birth to 3 perfectly 
normal calves. One was male weighing 35 kg, 
born on 16th Nov. 1988; second a male 
weighing 35 Kg on Dec. 16. 1988 and third a 
female weighing 32 Kg on Jan. 9th, 1989 after 
a gestation of 277, 270 and 290 days 
respectively. One recipient was a crossbred 
cow and the other an indigenous non-descript 
low yielding cow. The experiment shows the 
practical utility of this technology to obtain 
large number of superior germ plasm rapidly 
by transfer of split embryos. Splitting of 
embryos gives a better return in terms of 
pregnancies as one is able to obtain one calf 
per transferable embryo flushed. 
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Classification And Categorization (Grading) Of Crossbred Bulls 
With Score Card Device 
V.K. JOSHl1 and K.G . KHARCHE2 

Department of Veterinary Obstetrics & Gynaecology, College of Veterinary Science & Animal Husbandry 

Jabalpur-482 001 (M.P.) 

The study was conducted on six crossbred 
bulls , kept under un iform husba nd ry 
practices, between November 1987 to June, 
1988. On the basis of data on sexual and 
general health sta tus, sexual behaviour, 
semen picture and conception rate, an attempt 
was made to compare classify and grade their 
reproductive efficiency, as suggested by 
Rajkonwar er al (1977) with modificatio n in 
the form of formu lating score card by giving 
due numerical weightage to every parameter 
considering . its role in the reproductive 
efficiency of the bull. The six bulls were thus 
graded according to their sexual and general 
heahh status as good / fair/ poor / unfit for 
breeding; sex drive (libido) and serving ability 
in artificial vagina as strong/ medium 
/ weak/ poor; semen picture as excellent/ good 
/fair /'poor and conception rate as 
excellent/ good/ fair/ poor. 

Sexual health status was ascertained by 
careful andrological examination of the 

genital organs a nd the general health status on 
the basis of conformation, temperament and 
physical condition of each bull. For numerical 
expression an arbitrary scale of 4 to I was 
used. 

Serving behaviour was classified as 
described by Bane ( 1954) and graded 
ar bitrarily between O to 4. Reaction time was 
recorded with a stopwatch as recommended 
by Singh et al. ( 1977) and a n arbitrary scale of 
3 to I was used. 

Semen was collected once a week from 
each bull and ten collectios per bull were 
obtained . A comparative assessment of semen 
quality of each bull was made on the day of 
collection, and subsequently upto 72 hours at 
5°C temperature. Arbitrary scales used were: 4 
to O for volume; 0 to 3 for colour/ density; I to 
3 for gross motility; 0 to 4 fo r mass motility; 0 
to 5 for individual motility (Zemjanis 1970); O 
to 4 for pH; 3 to O for sperm concentration; 0 
to 4 for per cent live spermatozoa; 0 to 4 for 

I. M.V.Sc. & A.H. Scholar, 2. Associate Professor & Head. 
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Table 1: Classification and categorization (grading) of the·experimental ~rossb~ed:b uUs 1JCc,ordin_g t9 th~ir\core ~:m se~ui,I a114 
general health status, sexual behaviour, semen picture and conceotiort r( te. . "t :.. ~ 

- - ~ • .. t. 

---·-------------------- -------------------- -
Bull 

S Brand 
~ No. No. 

..: 

C l40 

2 Cl45 

~' 3. H 16-. . 
4 H12 

5 C299 

6 C4fl 

Sexual and general 
health status 

Score Grading 
obtained 
out of 4 

-------- -·-----·--------
4 Good 

4 Good 

4 Good 

4 Good 

• 4 Good 

4 Good 

Sexual behaviour 

Score Grading 
obtained 
out of 8 

-- ------- ----
7 Strong 

6 Medium 

6 Medium 

6 Medium ,. 

6 Medium 

6 Medium 

~ ' •. 

Semen 1:ct~ r~ _ :· c;oncept1o~ .'. i:otal ~core 
, .1. -- fat~· - ~- obt~ined 

Score Gr.adipg·-~ ' Score··: Grading oyt ~0(54 -
obtained - -- _ : obtarned • --.. "'. ' · · ·· -
out of 37 . . - QUt of Q , . . - :_ -~ . 

,, ; -.. ----
31) Excerient. -
36.-8 Good 

29-;-9 Fair .. 
.. ' .. ..: 

30.3 Good· ;- --
31.5 Excellent .. 

30.9 Good 

6 
4 

5· 

4 
5 -

6 

- Excellent 

Fair 

Good .,,: ... 
Fair _. 
- , C 

Good 

~xcc:llent 

. --.. - -. 
.· 48. 7(89,25) 

+f.8(82.96) 

44.9(83.14) 

~-3(82.03) 

~6. ~(86. l :!) 

~6,~(8~.8~) 

' 
~ - ~ ·- --------------------·----------------------. --·----- ·. -,.,:----·------·---------. -·---,-- -,-,------3 -
figures in parantheses indicate per c~nt score obta_ined.:' 
Qv~,rall Grading: 
Above 89 per cent : A : Excellent 

- 80 to 89 per cent : B : Good 
70 to 79 per cent : C : Satisfactory 
60 to 69 oer cent : D : Poor 

-. 

.... 

"'I,. 

. 

-
-:- A -

' 
8 

8 

8 

B 
' 8 

~i--



p_er cent abnormal spermatozoa and 3 to O for 
methylene blue reduction time. 120 cows were 
inseminated at the rate of 20 cows per buIJ 
with the semen diluted in EYC diluter 
(Salisbury et al, I 941) stored,at.5°C 4pto 72 
hours .and fertility confirmed '60 .day_s post­
insem ination by rectal palpation for 
pregnancy ·and recorded on an arbitrary 
scale of ,0 t0 6. 

In the score card designed, separate 
scoring was done on the basis of arbitrary 
scales,mentione.d ·above for every parameter 
and' then the,total score obtained (out of.~) 
,was worked out;for ·.eaahtbull and -finally the 
·classificationJtntl~at!in_g·was,done (Table .1,) 
orn the,basis.oT,-o'tlenUI score-obtained by each 

bu,tl., -a-.s -J.:V(E xcelle n f), ;B~G-o.od,), 
C(Sa'titS\fo~ctory) and D.(:Po.or!). 'r·h.e -----

performance of bull Cl40 was highest for 
every parameter since it was good for sexual 
and general hea lth status, strong for sexual 
behaviour and excellent for semen picture and 
conception rate. Thus, this bull obtained "A" 
,grade ,('Excellent) with 48.2 score (89.25 per 

cent):out10fmaximum score of 54, whereas the 
.r_emaining five bulls with the scores between 
82.03 to 86.85 per cent were aw.arcde.d 'B' 
grades. These bulls were categorized as _g0.od 
for their sexual behaviour. In ,rela,t1on to 
semen picture, three bulls (Cl 45, H 12, and 
C4.J,J,) .were _placed in good category. while 
bull No. ·CQ99 ,was catego~ized as e~cellent 
and.bull No. !H l:6-.was..categ0rized as fair. Two 
rbulls :( H.16 a no ·C2991) \Were ·ca~gorized as 
·good, :another •t,w.0 'hulls (C 145 and H 12) as 
fair :ano ,one lb.till ((tC4 I l) as excellent .for 
·.nom,~pfion tlillte 1(C. R.,) 
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The Application Of Resazurin Reduction Test In Relation To Post 
Thaw Recovery ·Rate Among Triple Crossbred Bulls1 

N. PATHAK, B.R. BENJAMIN2, GREESH MOHANJ, and K.L. SAHNI• 

Indian Veterinary Research Institute, lzatnagar-243 122(U. P.) 

ABSTRACT 
Resazurin reduction test was applied to 

the semen samples o btained from six triple 

crossbred bulls. The reduction time wus 
inversely correlated (P ~ 0.01) to post thaw 
recovery rates at O. 24 and 48 hrs. The 

I Part of M.V.Sc. Thesis, IVRI, Deemed University, lzat.nagar 

2, 4 Principal Scientists and Head A.R. Division, IVRI, Izatnagar 
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reduction time was higher tha n that reported 

for pure breds by other researchers. The 

longer reduction time was att ributed to the 

lesser metabolic activity of the sperm obtained 

from the experimental crossbred bulls. 

* * * 
The resazurin reduc.tiom test, was 

introduced by Erb & Ehlers ( 1950) for 

estimating the fertilizing ability of the bulls 

(semen donors). They observed an inverse 

relation between reduction time and sperm 

concentration. The time re4uired for semen to 

reduce resazurin to the pink end point was 

corre lated with fertility . 

There is meagre information on crossbred 

bulls with respect to resa1urin reduction test 

in relation to post thaw recovery rates after 

deep freezing . An investigation was 

undertaken 10 assess the correlation between 

the reducing time and post thaw recovery 

scores at 0. 24 and 48 hrs. 

Materials and Methods 

The experiment was conducted on six 

crossbred [ i1~ Holstein-Friesian ( H F) x 1/ 4 

Brown-Swiss (BS) x 1/ 4 Hariana (H)] bulls 

stationed at the Germ plasm centre, Animal 

Reproduction Division, IVRI. lzatnagar. The 

bulls were sampled from October'87 to 

March'88. The age of the bulls ranged 

between 3- 12 years an<l were divided into two 

groups: (a) Between 3-5 years and (b) 9-12 

years. 

Group (a) consisted of 886E1, 809E, .and 

620E1 crossbred bulls and.group (b) consisted 

of 314X,, 613X, and I 187X1 crossbreds. All 

the bulls- were maintained under similar 

managerial conditions. The se~en samples 

were collected on alternate days using 

artificial vagina during the morning hrs (7-8 

a.m.) after giving a false mount. Twelve 

ejaculates from each crossbred bull were 

collected. Immediately (within 20 minutes) 

after collection, each semen sample was 

subjected to resaztJ1Fm, tes,t .. The resazurin 

red.uG!!irui, test was car ried: 0ut as per the 

m0dified· method of Erb et· at. ( 1952). 

Resazui:in solution was made by diss0lving 11 

mg. of. r-esazurin in 200 ml distilled water. 

The semen samples were standardi7.ed 

with isoton ic solution (2.9% sodium citrate 

dihydrate aqueous solution) to a 

concentration of750,000/ cu mm and 0.2 ml of 

standardized semen (150 million 

spermatozoa) was taken. Resazurin solution 

(0.1 ml) was added to each semen sample. The 

whole solution was covered with ·1-1.5 cm 

thick layer of liquid paraffin to create 

anaerobic environment. The whole mixture 

was incubated at 37.5°C in a water bath. The 

time taken for the colour change to pink and 

then 10 colourless state was noted in seconds. 

The time lapse for each change of colour 

(vioiet to pink and pink to colou rless end 

points) was noted. 

Results and Discussion 

The mean reduction t-ime from vio let to 

pink in the crossbred bulls was 236.33±22. 10 

seconds (Table I). The first colour change was 

correlated with: post thaw recovery rate. 

Depending on the metabolic activity of the 

spermatozoa, the resazurin reduction t ime 

varied. 

The resazurin reduction time (RRT) did 

not differ significantly between the age groups 

but it did differ significantly (P~ 0.01) 

between the bulls within the two age groups 

(Table 2). 

The semen samples with lesser R RT 

exhibited higher post thaw recovery rates. The 

RRT (violet to pink) was negatively 

corre lated with post thaw motility'(Table 3) at 

O-hr(r=-0.65, P ~0.0J)at 24-hrs (r=-0.6 1, P~ 
0.01) and at 48-hrs, (r=-0.57, P ~ 0.0 1). 
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Semen of bull No. 613 X, took maximum 

reduction :time of 478.16±72.59 seconds and 
had only 13.33±1.42% motility soon after 

thawing, whereas bull No. 886E had 
43.33±2.56% motility soon after thawing and 

136.66± 19.88 seconds reduction time. 

The mean time required for second colour 

change (pink to colourless) in the cross-breds 

was 609.01±69.32 seconds. This observed 
value was higher than that reported by Erb e t 

al. (1955) and Flerchinger et a/.(1956).The 

present higher reduction time among the 

triple crossbred bulls reflected the lower 
sperm metabolic activity and lo wer post-thaw 

recovery ratings. 
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Table I : The resawrin reduction time in crossbred bulls (Mean ± SE) 

Resazurin 
reduction time 136.66 160.41 252. 16 159.33 478.16 231.25 

(violet to pink) ± 19.88 ± 19.94 ± 57.62 ± 41.58 ±72:57 ±21.72 

in seconds. 

Resazurin 509.58 547.08 672.91 425.23 950.38 548.88 

reduction time ± 210.89 ± 244.5 1 ± 11 9.43 ± 69.16 ± 123.57 ± 36.41 

(pink to colourless) 

in seconds. 

Table 2: The analysis of variance of resawrin reduct ion time (violet to pink) 

in crossbred bulls. 

Sou rec -of va rial ion_______ ------------_J _______ d r ---l __ M ss ------------r---;-----------------------
Between age groups 

Between Bulls with in age group 

Erro r 

NS - Not s ignificant 
** Signiffcant at I% probabili ty level. 

4 

66 

11 4 

204160.50 

190116.75 

23216.07 

1.073 NS 

8. 189** 

~ 
\:, 
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Table 3: Correlation coefficient between resazurin reduction time and post thaw 

motility in crossbred bulls. 

--------·------------- --------------------------------------------
Semen Characteristics Post thaw motility 

at 0-hour. 
Post thaw motility 
at 24-hours. 

Post thaw motility 
at 48-hours. 

---------------------------------------------------------------·---
Resazurin 
reduction time 
(violet to pink) 

-0.65** 

•• Significant at I% p robability level. 

-0.61 ** -0.57** 
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Effect Of Prostaglandins On Cryo-preserved Buffalo Semen 
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ABSTRACT 

The effect of exogenously added 
prostaglandins (PGs) E2 and F2 alpha was 
evaluated on certain sperm characteristics of 
cryopreserved buffalo semen. Although the 
proportions of live spermatozoa did not vary, 
the percentage of spermatozoa with intact.and 

healthy acrosome in chilled extended semen 
-~ was red uced significantly (P < 0.05) by the PG 

treatment. The lower dose combination of 
PGs used resulted in improved motility (P < 
0.0 I) albeit transient in the thawed semen and 
the response is bull specific with individual 

bull differences. The PG addition did not 
influence the livability, cold shock resistance 
a nd morphology of frozen-thawed buffalo 
sperm. 

* • • 
A.I. with frozen semen generally yields 

low fert ility rates in farm animals (Langford et 

al., 1979). Thesuccessful cryopreservation of 
semen which is very important to have a good 
fertility, depends on the clear understanding 
of the role of seminal plasma in addition to the 
semen extenders used. Since the addition of 

• Vety. Assistant Surgeon, Frozen Semen Bank, lndoswiss Project, Visakapatnam-530 040 (A.P.) 
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Table I: Bull-wise rluia on initial nen: sen.en quality. 

~ -----------·-- ·---------------- ----·- ----
Bull Volume Mass Initial* Concen- Live* Cold shock Morpho-* Intact* 
No. (ml) pH activity mo tility tration sperms resistant logical acrosomes 

(+++) (million/ ml) spermat- bnorma-
ozoa lities 

------------ ------·-------- --------- -----··----- -· ----------- --------------~ ----------- ----- ----------
M 45 2.25 7.02 2.25 61.12 990.00 69.38 43.25 19.91 74.89 
M 100 2.50 7. 17 2.08 61.76 698.33 67.14 40.91 20.58 72.84 
M 583 2. 13 7.03 2.25 63. 17 1103.33 69.76 42.85 20.85 74.21 

°' M 619 2.50 7. 11 2.08 58.40 575.00 66.72 37.60 18.58 71.71 
M 3996 2.42 7. 13 2.33 62.87 1008.33 66. 15 38.64 20.66 73.95 
MPT 2.1 3 7.03 2.58 63.44 1271.67 67.00 40. 13 21.07 73.64 

Overall } 2.32 7.08 2.26 61.80 941.11 67.69 40.56 20.28 73.54 
Mean±SE ±0. 1 ±0.00 ±0. 1 ± 0.5 ±51.7 ±0.9 ±I.I :t().8 ±0.5 

------
* Mean of arc sin transformed data. 

.... 
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prostaglandins (PGs) to sheep semen prior to 
freezing was observed to improve the fertility 
rate (Zhiltsov et al., 1974; Gustafsson et al., 
1975), attempts were made to study the effect 
of PG supplementation_ on certain sperm 
characteristics of cryopreserved buffalo 
semen, which could be linked to the fertility. 

Materials and Methods 

Six fertile Murrah buffalo bulls aged 
between 4 to 6 years maintained at lndo-Swiss 
Project, Visakhapatnam, were utilized for this 
study. Semen was collected twice a week for a 
period of 3 weeks by an artificial vagina. After 
initial evaluation, the semen samples, suitable 
for insemination, were extended in Tris egg 
Y,olk citrate at 37°C to contain 20 million 
spermatozoa/ ml. The extended semen was 
partitioned into 3 aliquots. The PGs (M / S. 
Fuji chemical Co., Tokyo, Japan) E2-2.5 ng 
and F2 alpha-1.5 ng were added per ml of 
extended semen to one of the aliquots (T-2). 
The quantity of added P9s was doubled in one 
aliquot (T-3), the third being left without any 
supplementation (T-1). The extended semen 
was loaded in 0.5 ml French straws, sealed 
with Poly vinyl alcohol and then left for 
equilibration and cooling for 5-6 hours in a 
cold handling unit to reach 5°C. The semen 
samples were once again evaluated after 
equilibration for percentages of live 
spermatozoa (Blom, 1977) and spermatozoa 
with intact and healthy acrosomes (Watson, 
1975). The filled straws were frozen by 
horizontal vapour freezing technique and 
preserved at - I 96°C. The semen was thawed at 
37°C for 30 seconds after one weeks' storage in 

'+ liquid nitrogen. The frozen-thawed semen 
samples were analysed immediately for the 
percentages of progressively motile sperm, 
live sperm, morphologically abnormal sperm 
(Hancock, I 957), spermatozoa with intact 
and healthy acrosomes and cold shock 
resistant sperms (Lasley et al., 1942). The 
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thawed semen sample was incubated at 37°c 
to assess the percentage of progressively 
motile sperm at hourly intervals for upto 4 
hours. The data were analysed statistically 
(Snedecor and Cochran, 1980). 

Results and Discussion 

Chilled extended semen: The percentage 
of live spermatozoa (after arcsin 
transformation) averaged 71.97±0.6,71.73 ± 
Q.5 and 71.44 ± 0.6 in control, T2 and T3 
respectively. Although previous reports on 
the effect of PGs on buffalo sperm viability at 
4°C are scanty, the lack of treatment effect 
observed in buffaloes corroborates with the 
findings of Ramana (1986), who could not 
notice any difference in proport_ions of live 
spermatozoa within 24 hours of incubation at 
4°C. The percentage of intact and healthy 
acrosomes significantly varied from 67.46 ± 
0.9 in control to 64.64 ± 0. 7 in T2 and 65.33 ± 
0.9 in TJ (P < 0.05), indicating the adverse 
effect of PGs on acrosomal maintainance of 
buffalo sperm. Similar action of PGs 
especially PG E2 was also reported in hamsters 
by Meizel and Turner ( 1984). 

Frozen thawed semen: The mean post­
thaw motile sperm observed for the 
treatments T1 , T2 and T3 at zero hours differed 
significantly (P < 0.01) in order of T2 > T3 > 
T1 (Table 2). The smaller improvement 
observed in T3 compared to that of T2 might 
be due to increased PG F2 alpha concentration 
used in TJ. This corroborates with the 
observation of Ramana (1986) who also 
found bett,er motility with lower PG 
concentration in the buffalo semen preserved 
at 4°C. These results can be contemplated 
since addition of PGE2 was shown to be more 
directly concerned with motility of sperm and 
stimulate spermatozoa! activity (Schoenfeld 
et al, 1975) while PGF2 alpha was inhibitory 
to sperm motility (Cohen et al, 1977; Rabbit et 

al, 198 I). But similar improvement in post-



Table 2: Mean± S.E. Values of frozen-thawed semen. 

T- I T - 2 T- 3 
Parameter Hrs 

Control PGE2+PGF2 alpha PGE2+PGF2 alpha 
(lower cone.) (higher cone.) 

Motile sperms 0 45.00 ± 0.4' 51.12 ± 0.5b 47.09 ± 0.6< 
I 23.45 ± 1.8 23.04 ± 2.1 21.63 ± 2.0 
2 13.96 ± 2.0 15.61 ± 2.4 14.50 ± 1.9 
3 13.88 ± 2.0 12.71 ± 2.0 11.61±1.9 
4 8.76 ± 1.2 I0.29 ± 1.6 9.76± 1.6 

Live sperms 0 52.09 ± 1.4 51.74± 1.0 52.19± 1.0 
Cold shock resistant sperms 0 45.88 ± 1.3 45.59 ± 1.3 44.61 ± 1.3 
Abnormal sperms 0 30.55 ± 1.0 28.33 ± I.I 30.43 ± 1.0 
Sperms with intact and 0 48.10 ± 1.0 46.15 ± 1.0 48.51 ± 0.7 
healt by· acrosomes 

Note: The values bearing different superscripts differ significantly (P < 0.0 I). 

thaw sperm motility due.to PG addition was 
not observed in sheep by Memon and 

Gustafsson (1984). Thus, it appears that 

buffalo sperm may be more sensitive to higher 

PG concentration. The treatment X bull 

interaction was also found to be significant (P 

< 0.0 I). The treatment T 2 gave greater 
beneficial effect than either TJ and T, in bulls 

110, 583, 3896 and M PT while in Bull 6 J 9, the 

post-thaw motility was T2 > 1°3 > T, (P < 
0.05). The motility was significantly higher in 

T2 and T3 than T 1 in Bull 45. This is suggestive 

of individual bull differences in their initial 

seminal concentration of PGE2 and PGF2 

alpha; and the effect of added PGs may 

depend on these endogenous PG levels. The 

lack of treatment effect on percent motile 

sperm at hourly intervals found in this 
experiment was in agreement with the 

findings of Ramana (1986). 

There was no significant difference either 
between treatments or bulls in percentages of 

post-thaw live, cold shock resistant, abnormal 
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spermatozoa and spermatozoa with intact 

and healthy acrosomes observed at zero 

hours. The higher concentration of PGF2 
alpha used in T 3 might be effective only in 

reducing the motility of post-thaw 

spermatozoa, but not enough to cause death 

of sperm. The prostaglandins might have 

effected acrosomal changes in the weaker 
spermatozoa of chilled extended semen which 

could otherwise get damnged following 

freezing and thawing process, since the 

observed variation in extended semen of 

different treatments vanished after freezing 

and thawing. T he results agree with 
' . i 

Varna vskii ( 198 I) and Gustafsson et al, ( 1975) 

who noticed no difference in the survival rate 

of frozen ram spermatozoa treated with or 

without PGE2 and PGF2 alpha. Memon 
( 1980) observed that higher dose of PGs 

adversely affected sperm survival and 

acrosomal morphology of frozen ram semen, 

while lower doses had no harmful effect. 
However, the level of PGs used in this 

., 
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e-x-periinent' are· compara_Sle, 0.nLy t'@)tfte;lb:wen· 
doses used 6y Memon (1980). Hence, the 
addition of prostagla ndins E2 and F2 alpha 
can be used safely at lower levels (T2) as a 
means for improving the fertility in buffaloes. 
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Glycogen Phosphorylase Enzyme Of Cervical Mucus In Crossbred 
Cows To Predict Time Of Insemination 

A.J. WAGH 1 and Y.8. HUKERl2 

Department of Animal Reproduction, Bombay Veterinary College, Pare!, BOMBAY-400 012. 

Cervical mucus contains several enzymes 
including glycogen phosphorylase (Hafez. 
1974). Enzymes of cervical mucus have an 
important role to play by providing energy fo r 
sperm motility, survival and transport in 
genital tract (Sheth et al, 1975). 

Materials and Methods 
✓·• • 

The present work was earned out at 
C.B.F. Kandivli, Bombay during 198 1 on the 
crosses of Gir cows with Jersey and Holstein. 
The animals were kept under ideal conditions 
of feeding and management. Cervical mucus 
was collected from 24 cows with normal 
oestrus cycle and 15 repeat breeders, prior to 
insemination by an apparatus consisting of 10 
ml sterile glass pipette with 20 ml sterile record 
syringe attached to its tapering end by rubber 

adopter. 

The cervical mucus was aspirated into 
pipette and transferred into glass vial for 
estimation of glycogen phosphorylase 
enzyme. The vials containing cervical mucus 
were brought in thermos flask for estimation 
of enzyme in laboratory. They were assessed 

on same day of collection on spectra 75 

colorimeter as per Cohen and Fischer, ( 1972). 
Data were a nalysed statistically. 

Results and Discussion 

It is observed that the difference in the 
average concentration of glycogen 
phosphorylase enzyme between normal and 
repeat breeding crossbred cows (Table I) was 
highly significant . (P < 0.01). 

Sheth et al, ( 1975) observed the pathway 
of glycogen phosphorylase involved in the 
degradation of glycogen during menstrual 
cycle of Bonnet monkey. There are no direct 
references to correlate the present variation of 
glycogen in cows. However, the cyclical 
variation of glycogen phosphorylase activity 

may throw light if a systematic study of the 
enzymes is carried out during the various 
phases of oestrus cyc le. Glycogen 
phosphorylase activity which was low during 
early fo llicular phase increased as the cycle 
progressed titljust before the LH level reached 
a peak value and thereafter declined during 
the luteal phase of cycle. 

REFERENCES 
Cohen. f> and Fischer, E. E. ( 1972): Determination of glycogen phosphorylase in dog-fish skeleton muscle. Methods in 

cn7.ymology. Vol. 28. Part B: 963. 
Hafcz. E.S.E. ( 1974): Reproduction in farm Animals. 3rd fuln. Pub. Lea & Feibiger P. 52. 
Sncdccor. G. W. and Cochran. W.G. ( 1967): Statistica l methods. 6th Edn. Oxford and I BH Publish ing Co., Calcuua 5. ,, 

Shc:111. /\ ,R,; Shah. G.V.; Gadgil. B.A. and Rao , S.S. ( 1975): Cyclic changes in the metabolism of glycogen in cervical mucus 

or Bonnet Monkeys (Macaca Radiata) J. Reprod. Fenil. 42: 133-136. 

I. Senior author. Submilled part of M. V .Sc. thesis 10 Konkan Kris hi Vidyapeeth, Dapoli, Dist. Ratnagiri . 

Present address: Assistant Professor of Veterinary Science Cattle Project, M.P.A.U., Rahuri-413 772, Dist. Ahmednagar 

(M .S.) 
2. Professor and Head. 

120 



.. 

.. 

Table J: The average concentration-or· glycogen p hosphorylase enzyme 
in normal and repeat breeding cows . 

. . 

Sr. Group of crossbred No. of Av. .. mg. of inorganic phosphorus 't' value 
No. cows cow.s liberated/ hr/ ml of cervical mucus. 

I Normal 24 9. 13 ± 1.00 (1.26 - 19.65) 2.7186** 
2 Repeat breeding 15 13.74 ± 1.40 (5.61 - 21.40) 

3 Normal-pregnant 19 8.82 ± 1.10 (1.26 - 19.65) 0.5947NS 

4 Normal-non-pregnant 5 10.32 ± 2.61 (3.86 - 14.63) 

5 Repeat breeding pregnant 6 13.77 ± 2.49 (5.61 - 21.40) 0.0l73NS 

6 Repeat breeding non--pr,egnant 9 l3.8 I ± 1.85 (6.49 - 20.53) 

Standard error: ** highly significant S: Non-Significant. 
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Effect Of Lunar Phases On Variability Of Inseminations In Cattle 
And Buffaloes 

A. SUBRAMANIAM, K.P. DEVARAJAN and M. MOHANAN 

Embryo Transfer State Centre . The Periya r District Co-operative Milk Producers· Union Ltd., Vasavi College Post, 
Erode-638316 (T amilnadu State). 

ABSTRACT 
Analysis of data on A. I. in cattle and 

buffaloes revealed that both phases of moon 
exert significant (P < 0.01) and positively 
correlated effect on the breeding behaviour of 
these animals. Percentage of A. I. during lunar 
phases remained fairly constant irrespective 

of seasons even in buffaloes. However, 
seasons greatly influenced breeding behaviour 
and conception rate in buffaloes. Interestingly 
in cattle, lunar phases, seasons and interact ion 
between these two significantly affected 
conception rate. 

* * * 
Effect of lunar phases on breeding 

behaviour of organisms is well documented in 
chronobio logy. Various reproductive 
physiological events occuring in association 
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with moon were reported (Prosser. 1975). 
Similarly, nocturnal periodicity of estrus in 
domestic animals is an established fact. 
However, literature on the association 
between lunar domina ted nocturnal 

environmen1 and breeding behaviour of 
domestic animals is wanting. An attempt 
therefore is made in the present study to 
investigate the relationship between lunar 
dominated nocturnal enviro nment and 
breeding behaviour of cattle and buffaloes by 
analysing varia bility of A.I. and conception 
rate (C.R.) during various seasons. 

Materiais and Methods 

Data of 13,943 A. I. a nd conception in 
cattle and 10,947 in buffaloes from twelve 
randomly selected village dairy co-operatives 



Table 1: Distributio n o f lmcm inatio n. and conception rates during various seasons and lunar phases in cattle and buffaloes. 

CA.ITLE BUFFALOES 

----·----- ----·--------- --·--·---------------------- ----------------------------------------·--------------------------- -------------- ------------ ------------ ------------·-
Seasons L, L2 Lo Lo "c of Total L, L2 Lo Lo % of Total 

Mean L, & L2 Mean L1 & L2 
------- ------------ -------------- -------------- ----------·--- -------------- -----·----·-·------------- --------------------------- -------------------------------------

s , 333.00 309.50 2 161.50 89.02 20.05 3204.00 356.00 383.50 2839.50 103.03 20.66 3579.00 

(42.64) (41.90) (40.09) (41.54) (34.27) (34. 16) (35.02) (34.48) 

S2 349.00 352.50 2900.50 102.31 19.48 3602.00 237.50 247.00 1931.00 68.30 20.05 2416.00 

N 
(40.40) (39.71) (39. l 0) (39. 74) (28.63) (28.34) (31. 99) (29.65) 

N 
S1 364.00 339.00 2674.50 93.19 20.83 3378.00 241.00 212.00 1664.15 58.34 21.41 2118.00 

(39.83) (38.00) (39.22) (39.02) (31.12) (32.00) (32.62) (31.91) 

s4 290.00 354.00 2665.00 93.01 19.46 3309.00 322.00 308.50 2203.50 72.40 22.24 2834.00 

(42. 76) (41.24) (40.83) (41.61) (33.23) (33.06) (33.63) (33.31) 

Total 1336.00 1335.50 1080.50 377.53 19.95 13493.00 1156.50 1151.50 8639.00 307.07 2 l.09 10947.00 

----------------------------

Note: Figures in paranthesis indicate conception rate. 
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affiliated to this Union for a five year period 
(1984-1988) was tabulated as A. I. and 
conception rate during new moon (L 1), full 
moon (L2) and other days (Lo), monthwise. 
The data was then grouped seasonally for 
analytical convenience as: S1 cold and dry 
season:- January to March; S2 hot and dry 
season:- April to June; S3 hot and humid 
season:- July to September and S4 cold and 
humid season:- October to December. 

Statistical methods of Panse and 
Sukhatme ( 1964) were adopted for analysis of 
variance, correlation and partial regression of 
data. Bliss method of angular transformation 
of percentages was adopted for analysis of 
variance of conception rate as per Snedecor 

and Cochran (1967). 

Results and Discussions 

Present investigations reveal that both 
phases of moon have sinificant (P >0.01) and 
positively correlated effect on number of cows 
and buffaloes inseminated. This lunar related 
reproductive behaviour is in consonance with 
the observations of Ramanathan ( 1932); 
Korringa (19?7); Bunning (1973); Palmer 

(1973) and Saunders (1977). Positively 
correlated lunar effect with A. I. is discernible 
from the results of correlation analysis which 
in cattle were L1 (r = .9426. P < 0.0 1). L2 (r = 
. 9594. P > 0.0 I) and in buffaloes L1 (r = .9474. 
P > 0.01) and L2 (r = .9492. P > 0.01). Full 
moon seems to exert higher influence in cattle 
than new moon as revealed in partial 
regression of data where Y = 2994.97 + 0.47 L1 
+ 0.63 L2, though both phases appear to exert 
almost equal influence in buffaloes. (Y = 
2424.82 + 0.512 L1 + 0.502 L2). Reproductive 
physiological events occurring only once or 
few times during the year but always in 
association with some particular phase of the 
moon have been reported in many species of 
animals (Prosser, 1975). Supportive evidence 
for full moon d ominated reproductive 
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behaviour is evident in sea animal species L. 
fucata ( Hoar, 1984) and in cattle heifers (Roy 
et al, 1980). However, the latter findings were 
disputed by Greer (1984) with chi square data 
analysis in beef heifers and concluded that 
occurrance of first estrum was randomly 
distributed throughout lunar cycle. 
Interestingly, Dewan (1969) has reported the 
occurrance of menstruaton in some primates 
over new moon. 

Our observations show that 19.96% A. I. in 
cattle and 21.09% in buffaloes were being 
carried out during lunar phases (Table I) 
irrespective of seasons. Interactions between 
lunar phases and seasons is not significant 
(Table 2) even in buffaloes indicating that 

seasonal changes do not influence lunar phase 
A.I. even in seasonal breeders. However, 
seasons seem to play significant role in the 
breeding behaviour of buffaloes (Table 2), 
an observation in tune with that of Ahmed et 
al, (I 980) and Singh and Singh ( 1985). 

Contrary to oi.:r expectations (Table 3), 
p~ases of moon, seasons and interactions 
between these two have significant (P > 0.01) 
effect on the conception rate in cattle, while 
only seasons have significant influence in 

buffaloes. Bhattacharya and Dhanda (1988) 
have also observed seasonality of conception 
in buffaloes . 

Nocturnal periodicity of estrus is an 
established fact in cattle (Hurnik et al, 1980; 
Peters a nd Ball, 1987), in buffaloes 
(Jainudeen and Hafez, 1987) and in goats and 
sheep (Lincoln et al, 1977; Fraser, 1978). 
Endocrinological evidence of Lincoln et al; 
( 1977); F razer (1980) and Ruiz. de Elvira ei, al, 
(1982) explains this periodicity as plasina 
levels of FSH, LH and melatonin show an 
acute increase during night. Further, the 
increase in melatonin pla sma levels d uring 
night was attributed to the link between 
photo periods a nd cycles of sexual activity in 



Table 2: Analysis of variance of A.I. in cattle and ·buffaloes. 

~:urces _I Degree of freedom 

Years 4 

Lunar Phases (L) 2 

Season (S) 3 

L xS 6 

Error 44 

Total 59 

_,.._ . - -

_______________________ l________________ -- --------------
Sum of squares Mean sum of squares Calculated ' F ' 

8868.71 
(4115.67) + 
3 1257.84 

(239 L0.30) 

292.96 

(4593.29) 

593.96 

( 1118.17) 

6542.07 

(8685.08) 

47555.5 1 

(42422.51) 

15628.92 

( r 1955.55) 

97.65 

(1531.10) 

98.99 . 

(186.36) 

147.68 

( 197.39) 

105.12** 

(60.57)** 

0.66 N.S. 

(7.76)** 

0.67 N.S. 

(0.944) N.S. 

** Significant P > 0.01 
buffaloes. 

N.S.: Not Significant + Figures in parenthesis are those of 

Table 3: Analysis of Variance of Conception rate in Cattle and Buffaloes. 

S_o_u_r-ce_s __ _J Degree ~,t'eedom IS um of ~~ua,es _l Mean su:;~ sq uaresl Calculated T 

Year 4 3.79 0.947 
(6.09) + ( 1.52) 

Lunar Phases (L) 2 3.98 1.99 5.85** 

(1.74) (0.87) (0.9886)N.S. 

Season (S) 3 11 .57 3.86 11.35** 

(88.25) (29.42) (33.43)** 

LxS 6 5.17 0.862 2.54* 

(8.93) ( 1.49) (1.69) N.S. 

Error 44 15 .14 0.34 

(38.89) (0.88) 

Total 59 39.65 

(143.90) 
--------------·-·-----------------------------------·---·- -------------------------------·--------·------
** Significant (P > 0.01) at 1% level. * Significant (P > 0.05) at 5% level. N.S.: Not Significant. 
+ Figures in paranthesis are those of buffaloes. 
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cattle. The present results establish a link 
between nocturnal periodicity of estrus and 
nocturnal environment predominated by 
lunar phases with appreciable lunar related 
reproductive behaviour m cattle and 
buffaloes. 

This study being perhaps the first of its 
type, further investigations with abundant 

data drawn from different geo-physical 
environments are suggested for better 
understanding of lunar related reproductive 
behaviour in cattle and buffaloes. 
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ABSTRACT 
Studies on 45 Black Bengal bucks showed 

that sperm concentration and percentage of 
live spermatozoa were maximum in thecauda 
followed by caput, corpus and vas deferens. 
Motility of spermatozoa was highest in vas 
deferens followed by cauda and was absent in 
the caput epididymis. 

This investigation was undertaken to 
study the extra-gonadal sperm reserve, 
motility and livability of sperm in the Black 
Bengal bucks as there is paucity of 
information in this respect. 

Materials and Methods 

Experimental animals consisted of 45 
Black Bengal bucks. After castrating these 
bucks by open method (O' conner, 1980) the 
caput, corpus and cauda of two epididymes 
corresponding to both testes and vas deferens 
of each goat were separated out following 
standard method. The luminal contents of 
these four regions of each goat were obtained 
separately by incising them longitudinally and 
flushed with I ml of normal saline solution. 
The luminal contents were vertexed 
separately for 30 seco nds. Sperm 
concentration of the luminaI fluid of the three 
regions of epididymis and vas deferens was 
determined separately by the haemocytometer 
method. Motility of sperm was scored in the 
grade Oto JOO percent by eye estimation, while 
percentages of live spermatozoa were 
determined by standarq Eosin-Nigrosin 

• Part of M.V.Sc. thesis submitted by the first author. 

staining. The results were analysed 
statistically as per Snedecor and Cochran 

(1976). 

Results and Discussion 

The average number of spermatozoa (X 
J07/ ml) was found to be maximum (Table I) 
in the cauda ( 1267. 966 ± JO. 728) followed by 
caput {935.066 ± 6.802), corpus {436.933 ± 
7.754) and vas deferens (225.166 ± 6. 180). 
This trend in extra-gonadal sperm reserve in 
goat was also reported by Jindal and Panda 
( 1980). 

This may be explained by the fact that 
cauda epididymis being the storehouse, 
contains maximum number of mature 
spermatozoa. During the journey of 
spermatozoa through epidid ymis, the 
percentage of motile sperm was maximum in 
the cauda (63.333 ± 0.855) and the same was 
absent in the caput. This is in confirmity with 
the findings of Jindal and Panda ( 1980). It was 
also observed that the motility o f 
spermatozoa was higher in the vas deferens 
,(65.333±0.699) · than in cauda epididymis. 
Similar observations were made by 
Mukherjee and Bhattacharya (1949) while 
they studied spermatozoa from different 
levels of the male reproductive tracts of the 
sheep and goat. This is possibly due to the 
removal of inhibition factor present in the 
cauda. The differences in the percentage of 
motile spermatozoa from the three different 
regions of epididymis were found to be highly 
significant. J indal and Panda (1980) also 

I. Reader & Head. 2. Professor. 3. Reader of Animal Breeding. 
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recorded the same result. Most of the 

spermatozoa from the three parts of 

epididymis were alive and maximum in the 

cauda (86.967 ± 0.706%) and minimum in 

co rpus (74.233 ± 0. 767%) respectively. 

Findings of Glover (1961) corroborate with 

rhe present observations. Dead spermatozoa 

are selectively removed during their transit 
through the caput to vas deferens and cauda 

being the store house of spermatozoa have 

better environment for them. This is possi bly 

responsible for the presence of greater 

quantity of live spermatozoa in the cauda 
epididymis. 

Table I : Mean and S.E. values of sperm reserves, sperm motility and live spermatozoa from 

the different epididymal regions and l'as deferens of Black Bengal goat. 

---·-------------- -------------------------------·---·----
Region S perm reserves 

(x 107/ ml.) 
Sperm motility 

(', i) 

-------- ------------------
Live s perm Number of 

( <;~) o bservations 
- ------------ - ---·---------·--------- -·-.. -·---·---·------·------- -------------------- -·---·---------- --·---

Ab~Clll. Caput. 

Corpus. 

Cauda. 

935.066 ± 6.802 

436. 933 ± 7. 754 

1267.966 ± 10.728 

15.333 ± 0.699 

63.333 ± 0.855 

80.867 ± 0.538 

74.233 ± 0.767 

86.967 ± o. 706 

45 

45 

45 

45 Total Epididymal 2369.966 ± 25. 160 

reserves. 

Vas deferens 225.166 ± 6.188 65.33 ± 0.699 69.20 ± 0.727 

---------------------------- ----------------- ---------
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Effect Of Frequency Of Ejaculation On Semen Characteristics, 
Libido And Fertility In Cross-Bred Bucks* 

M ETILDA JOSEPH and K. PRABHAK ARAN NAIR. 

Dcpartmeni of Animal Reproduction. Col lege of Veterinary & Animal Science~. Mannu thy-680 (,5(. 

ABSTRACT 

Optimum number of collect ions per day 
from adult cross-bred bucks (Saancn-Alpine­

Malabari) were .studied. Ejaculation once 

• Forms a part of M.V.Sc. thesis of the senior author. 
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(G roup I), twice (Group II) and thrice(Group 
Ill ) daily for three months were s tudied. 

While dcnstty. mass activi ty and sperm 

concentration showed a decreasing trend on 



increasing the collect ion fre4uency: the 

volume, p H. motility percentage of dead 
sperms and percentage of abnormal sperm~ 

were unaffected. Methylene Blue Reduction 

time !.>howed an increasing trend on increasing 

the ejaculation frequency (P < 0.01). Sperm 

viability on incubation at 46.5°C for 30 
minutes and on presen a I ion a 1 5°C for 72 hrs 

showed no sign ificant difference between 

groups. Ejacu\a1ion lrcquenc1cs were 1101 

found 10 affect the reaction rime. The period 

of refractorincs~ in group 11 bucks and fir:-.t 

period of refractorirn:~, 111 group I I I buch \\ ":-. 
283.42 ± 643.93 and 332 .. H :t 124.0 ~econds 
respecti\ eh which \I a~ not :-.ignifieant. 

Fertility trial using :.enw1 of bucks ejaculated 

thrice dai ly ga\t: a conCt'fHion rate of 7:\.37%. 

There was no deteriorat ion of semen 

quality. libido and co nception rate wi th 

increase in collection frequency without any 
significant advantage in increasing dai ly 

collect ions. ' Increasing frequency of collection 
from one to two t imes daily had definite 

ad vantage as it yields more number of 

spermatozoa for A. I. 

* * * 
There are established norms on the 

fre4uency of semen collection from rams of 
temperate regions where sheep are considered 

as seasonal breeders. (Roberts. 1971 ). 

There are only few reports on t he effect of 

fre4uenc~ or semen collection on seminai 
auributes in goat. which unlike sheep are 

continuou~ breeder!> (Tewari f!I al. 1968; 
Prasad et al. 1970). Mak animals offert·d 

fre4uen1 opportunitie:-. for copulation lti:-.e 

libido before the quality or ejaculate decline 10 

a degree that \\"OU!d affect f"crtilit~ (Robert~. 

1971 ). Higher tempaaturc \ iabilit~ test and 
Methylene Blue Reduction Time h,l\ e :-.0111.: 

correlation \\"ith the lenilit~ ol ~~·mr:n (Arthur. 
19lQ). Th i~ ~tud~ \lcb undertaken to t.:\aluat.: 

the long term effect of different ejacu lation 

fre4uencies on seminal attributes. libido and 
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fe rt ility in cross-bred buck~ with a \·iew to fix 
the optimum number of semen collections per 

day. 

Materials and Methods 

Nine adult Saanen-Alpine-Ma labari 

cros!>-hred buck~ ageJ 2 to 3 years. be longing 

to A ICRPon<.ioabfor Milk. Mannuthy\,ere 
selected for the stud:-,. ·n1e bucks maintained 

under identical feeding and management 1\l.'rC 

randomly al lotted to three ex perimental 

group~ or 3 bucks each. 
Group I (G,): One ejaculate was taken daih· 
for a continuous period of 3 months. · 

Group 11 (G 2): T wo successive ejaculates 

were taken daily for a continuous period of 3 
months. · 

G roup 111 (G 3): Three successive ejaculates 
were collected daily fo r a continuous period M 
3 mo nths. 

Semen characteristics: Such as colour. 
volume. density, mass activity, motility and 

percentage of dead a nd abno rma l sperm; were 

estimated by s tandard procedu res ( Roberts, 

197 1). Hydrogen ion concentration was 

estimated using BDH. pH ind icator st r ips. 

Sperm concentration was estimated using 

Bau c h a nd L o mb S p ec tr o n ic 2 0 
photocolorimeter by sta nda rd procedure. 

Methylene Blue Reduction T,•st (MBRT): 
This was done as per Beck and Salisbun· 

( 1943) with pa rtial modificatio ns. In a 10 n;I 

test tube, 0.4 ml of T ris egg yolk diluent and 
0. 1 ml fres h semen were taken. Afte r mixi ng. 

0.05 ml of (0 .05%) Methylene Blue solution 

was added. mixed a nd the test tube sealed with 

I cm layer of m inera l oil and kept in a hot 

water bath a t 115°F. The time taken for 

reduction of blue colo ur was recorded as 
MBR t ime. 

Sperm Livability Test: Semen was diluted a t 

the rate of 1:10 using Tris egg yolk d iluent. 

From the diluted semen. 0.1 mi each was 

placed in three 10 ml test-tubes and incu ba ted 



for 30 minutes in a water bath at 46.5°C. The 
spermatoioan motility was assessed every 10 
minutes. for 30 minutes. Motility of extended 

sa mples preserved at 5°C was also assessed at 
24 hours interval until 96 hours of 
preservation or total cessation of motility. 
whichever was earlier. 

Sex libido: was evaluated from reac1ion lime 
and refractory period of individual bucks 

including 1he time taken for 1he 1wo false 
moun1s. 

Fertilitr trial: Twenty does in heat were 
inseminated wi1h semen collected from bucks 
ejaculated thrice daily. Pooled semen ~am pies 
from bucks after a continuous pl·riod of lwo 
months of study. diluted in tris diluent giving 
a final concentration of 100 million sperms 
per dose (0.1 ml) was used for insemination. 
Fertility was assessed based on both 
conception and kidding rate. 

T he data was analysed s tatis t ically 
(Snedecor and Cochran. 1967). 

Results 

Semen characteristics: The thick creamy 
colour of first ejaculate changed to 
creamy-thin creamy-thin creamy yellow 
- yellowish milky with the increase in 
frequency and period of collection. Increase in 
frequency of collect ion showed a decreasing 
effect on density. mass activity and sperm 
concentrat io n. Volume. pH . motility . 
percen1age of dead sperms and percentage of 

abnormal sperms were unaffected (Table I ). 

M BRT: showed an increasing trend on 

increasi ng the ejaculation frequency. The 
mean M BRT in seconds for group I. II and lit 
were 133.09 ± 61.42. 229.80 ± l !6.08 and 
312.53 ± 104. 13 respectively. Analysis of dilra 
proved that there was significant difference ( P 
< 0.01) between groups I and II and I and Ill. 

Sperm livahili1r: Analysis of data revealed 

1hat there was no significant difference 

1.29 

between groups in sperm livability (Table 2) 
on incubation for 30 minutes and sperm 
motilit y o n preservation for 72 hrs, 

eve nthough the initial motility was 
significantly different (P < 0.05). In contrast. 
sperm viability under chilled storage 
conditions showed a significant difference 
between groups (P < 0.05) at 96 hrs of 
preservation (Table 2). The percentage of 
spermatowan motility for G,. Giand G1 at 96 
hours of storage was 34.51 ± 25.23, 35. 18 ± 
24.66 and 22. 72 ± 24.80 respectively. Analysis 
revealed that wh ile G, and 0 2 were 
homogenous. G, and GJ and G2 and G3 
showed heterogenisity. 

Sex lihido: T he mean reaction time in seconds 
for Group I. II and Ill was 58.44 ± 38.27, 
80.21 ± 90.44 and 93.85 ± 67.5 I respectively. 
The differences in reaction time between the 
groups were. however. insignificant. The 
refractory period in case of group 11 bucks was 
found 10 be 283.42 ± 643.94 seconds. In group 
111 bucks. the first refractory period averaged 
332.34 ± 224.0 seconds as against the second 
refractory period of 431.16 ± 288.68 seconds. 
Analysis using paired 't' test revealed that 
there was no significant difference between 
refractory period of group II bucks and the 
first refractory period of group 111 bucks. 
However. in bucks ejaculated 3 times daily. 
the seco nd refractory period was significantly 
more than the first refractory period (P < 
0.01). 

Fertility trial: Conception rate of does 
inseminated with semen of bucks ejacuiated 
thrice daily for a continuc:.:5 period of 2 

mc~ths w~.~ 70.37%. with a kidding rate of 
66.67%. 

Discussions 

Arnorrg( the various seminal at tributes 
studied. ejaculatio n frequency was found 10 

influence the colour. densi ty. mass activity 
and sperm concentration. The change in 



Tahl.c I : Effect o f frequency of ejaculation on semen characteristic!, in croi,s-bred bucks. 

---- ----------------------------- -----------------------------------------------------------------------------------------
SI. Seminal attributes Group I (G 1) Group II (G2) Group Ill (G1) ' F' values 
No. (one ejaculate daily) (two ejaculates daily) (three ejaculates daily) 

-------------------- --------- -------·-·----·--- -·---·----- -------·---------------·----
Volume (011) 0 .49 ± 0. 16 0.50 ± 0. 15 0.43 ± 0.09 0.-S9 

(270) (270) (270) 

2 Density (D) 3.36 ± 0.34" 2.67 ± 0.28b 2.22 ± 0.33" 29.43 .. 
(270) (273) (276) 

3 Mass ac tivity (+) 3.64 ± 0.621 
3.36 ± 0.521 2.86 ± 0.5J b 17.65** 

(273) (293) (276) 

4 Motility (%) 82.18 ± 5.97 79.97 ± 7.97 76.08 ± 9.87 4.09 
(273) (273) (276) 

5 pH 6.87 ± 0.09 6.96 ± 0.11 7.09±0.12 4.20 
~ (273) (273) (276) 

6 Concentration 2.83 ± 0.811 1.69 ± 0.37b 1.30 ± 0 .32b 11.63 .. 
(million/ cmm) (201) (202) (228) 

7 Dead sperm (%) 9.25 ± 3.90 8.88 ± 4.71 8 .92 ± 4 .49 0.78 
(169) (174) ( 170) 

8 Total spermatozoan 1.87 ± 1.81 3.33 ± 4.86 2.67 ± 2.15 1.04 
abnormality (%) (183) ( 183) (183) 

9 Proximal protoplasmic 0.14 ± 0.40 0.21 ± 0.91 0 .24 ± 0.51 0. 10 
droplets (%) (183) ( 183) ( 183) 

10 Distal protoplasmic 0.71 ± 1.94 2.35 ± 5.47 0.61 ± 1.27 0.89 
droplets (% ) (183) (183) (183) 

--·--··--- --------- -----·---·-------~-
•• P < 0.01. 

Figures in parantheses denote number of observations 
Values with different superscripts are significantly different. 
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Table 2: Effect of frequency of ejaculation on lh•ability of spermatozoa 111 crosi.-brcd bucks on incubation and presen ation. 

Viability of spermatozoa (%) 

Initial 
Groups motility Incubation at 46.5 °c Preservation at S"C 

10 mts 20 mts 30 mts 24 hrs 48 hrs 72 hrs 96 hrs 

Group I 84.34 60.89 53.70 36.82 70.16 56.08 45.46 34.51 

± ± ± ± ± ± ± ± 
4.33 17.20 23. 18 22.92 17,00 23.61 24.33 25.23 

(6 1) (61) (61) (61) (6 1) (61 ) (6 1) (61) 

Group II 84. 11 66.07 53.62 42.25 66.82 58.78 47.56 35. 18 

± ± ± ± ± ± ± ± 

I.,> 2. IS 20.90 26.24 26.57 21.46 25.47 25.93 24.66 

(55) (55) (55) (55) (55) (55) (55) (55) 

Group Ill 82.72 76.53 56. 14 35.53 71.32 57. 77 39.77 22.72 

± ± ± ± ± ± ± ± 
3.69 11. 7 1 19.59 23.99 16.44 24. 17 28.34 24. 18 

(57) (57) (57) (57) (57) (57) (57) (57) 

F ,·alue 3.9* 0 .77 0.38 0.56 1.26 0. 18 0.87 3.91* 

between groups 

* I' < 0 .05. Figure~ in paranthc)i) deontc number of ob!>cnations. 

G, & G1 homogcnous G , & G1 homogenous 

G1 & G I homogenous G 1 & G3 heterogenous 

G, & G, heterogenou~ G? & G3 heterogenous 



Ta hie J : (omp.iri~on of the est imated total sperm:1tozoa a,•ailahk for ej:iculal ion ;rnd sperm out 11ut 

ha-.~d o n diffrrcr.•l ejaculation frequcncie!> for a period o f 90 day!>. 

Rc-.enc in Iota! ·1 otal ~prr- Total o utput o f spermatoLOa Difference Difference Diffcrcncc 

cauda cpi- Estima ted nwto1oa a, ai- for 90 da~:, between between hcl\\ ccn 

didymis at ~perm pro- la blr for Ill & IV Ill & V Ill & VI 

the ~tart duct ion cjacula- Group I Group II Group I II (X 109) (x I 09
) (., I 0~) 

of cx peri- fo r 90 tio n for (x I 09
) (x 109

) (x I 09
) 

ment da~ ~ 90 days 

(\ JO~) (x 10~) (X 10~) 

II I l l IV V VI VII VII I IX 

17.28 34 1. 5 1 358. 79 124.11 150.99 150.55 234.68 207.80 208.24 
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colour could be attributed 10 a drop in !>perm 
cell concentration which in turn resulted in the 

yellowish colour of seminal plasma becoming 

prominent. Though there was no significant 
drop in volume with increasing ejaculation 

frequency. there was significant drop in sperm 

cell concentration. This is in confirmity with 

the findings in ram ( Kastyak, 1962). 

The very fact that important seminal 

altributes such as volume. pH. motility and 
percentage of dead and abnormal 

spermato,oa were unaffec1c.:d. clearly poini:. 

out that there is no de1eriora1ion of semen 

quality with increasing ejaculation frequency. 
The sperm viability on incubation for JO 

minutes a t 46.5°C and sperm motility on 

preservat ion at 5°C for 72 hrs. clearly indicate 

that livability of sperms are not affected by 
inc reased ejaculat ion frequency. Moreover. 

libido of bucks was also unaffected by 

increasing the frequency of ejacu lation from 
one to three t imes daily. Good fertility 

obtained with the semen from buck:.. 

ejaculated thrice daily in a limited study abo 

confirms this finding. The total sperma101l>a 

available for ejaculation (x I 0~) for 90 days of 

study was estimated to be 358.79 (Joseph and 

Nair. 1988). which is far in execs~ of 
spenn..110,oan han-c:-1 (x l011

) of 150.54 for 90 

days in bucb v.hich were ejaculated 3 time~ 
dail~ . 

Sin<.:c the lOl,il number of :..pernh 

harve:..ted fr'orn group II and group III buck:.. 

arc a l mos1 same.:. 1hcr<: d1,e:.. not seem to be any 

definite ad\ an tagc on increasing the 
frequency of collc:<.:1ion from 2 to 3 time~ daily 

(T<1ble 3). Thi:, i:.. in confirmitv wi1h 1he 

finding of Sharma e, al. ( 1969) in ram:,. Bui 

more.: number of :..perrnato,oa can be 
harvested for A.I. by 111crea~ing the frequency 

of collection from one to two 1irne:,, daily 
wi1hou1 deterioration or semen qualil\. 

Hence. collect ion fre4uency of I wo limes da ih 
is recommended for adoption in cro~~-bred 

bucks. 
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Age At First Fertile Heat In Sahiwal Cross-bred Heifers With Three 
Levels Of Exotic Inheritance 
A.W. Dl:SIIMUKlfl anti J\ .S. KAIKINI-

Dcpartm'-'111 ol Gyn:u:t·olo1n anti Ob,1e1111.:,. :\agpur Vc1crinary College. :-;..,minary llilb. Nagpur-4-l0 006. 

ABSTRACT 
In a ~tud y of I 33 cro::.s-brcd f cma le~ 

di, itlcd into three groups of exotic 

inheritance. rc:,ult~ indicated that J er~ey X 
Sahiwal half-breds had belier reproductive 

performance. regarding age at fi rst fertile heal 

"is-a-\ i::. J X S with 62.5 per cent and 75 per 

cent le"el or exotic inheritance. The effect of 
ptriod and farm o n age al first fertile heal was 

highly significant. 

* * * 
The present study deab with performance 

of age al first fertile heal in .lt:r~ey X Sahi\\ al 

cross-bred heifers with three different levels of 
exotic inheritance. 

Materials and Methods 

The data on Jersey X Sahiwal cross-bred 

heifers with different levels of exotic 

inheritance - 50 per cent, 62.5 per cent and 75 
per cent, maintained at Cattle Breeding Farms 

of Veterinary College and Agricult ure 

College. Nagpur was studied . The data of last 
15 years ( 197 I to 1986) was grouped into three 

periods of 5 years each: P , (197 1-1976), P~ 
( 1977-1981 ) and PJ ( 1982-1986). 

A total of 133 cross-bred females were 

studied and divided into three groups 

according 10 their exotic inheritance: ( I) 50 

per cent - 81 animals. (2) 62. 5 per cent - 25 

animals and (3) 75 per cent - 27 animals. The 

age u1 lirM fe rtile heat of cross-bred heifers 
\\ as calculated o n the ba::.i~ of first succe:-.sful 

sen-ice. 

I . A!,s1:,1an1 Profc,,or of G) naccology. 

fhe daw \\a~ analy~ed to , 1udy the elfe<.:1 
o f k:,cl ol e:rnti<.: in hcritan<.:e, the period and 

the farm in Salliwal cro~s-brcd;. on their age at 

fi rst lertilc heat hy applying lca~t sq uare: 
analy:,i~ ol , ariancc J e~ign. 

Hesults and Oi~cussion 

I he ll\er-all ,l\eragc age a t fir:,t fertile ht'al 

fo r J XS cro~:,-breJ:, with 50 percent. 62.5 per 

cen t and 75 per <.:clll le, cl of exotic inheritance 

~u~ round 10 be 896.56 ± 34.38. 1011.88 ± 
62.28 and 924. 18 ± 65.16 days respectively. 

The average age a1 first fertile heat for all 

1hree period~. irrespective or inheritance wa:.. 

fo und 10 be 646.57 ± 54.81. 834.81 ± 42.41 and 

l055.07 ± 35. 70 days in .I X S cro::.s-brcd 
heifer~ . The average period for age al first 

fertile heat in Agricultural College Dairy 

farm and Veterinary Col lege Farm was found 

to be I035.55 ± ➔8.05 and 862.80 ± 31.81 day:.. 
re~pect i \t:ly. 

T he least s4uare analysis of variance to 
test the differences among means for these· 

three levels of Jersey inheritance revealed 

highly s ignil'icant difference (P < 0.01). The 

results indicated highe~t average age at rir:,t 

fertile heat for 62.5 percent exotic inheritance 

( 1011.88 ± 62.28 days) followed by75 percent 

exotic inheritance (924.18 ± 65. 16 days) wi th 
the lowest a,eragc age al firs, fertile heat in 

ha lf-b red:.. (896.56 ± 34. 38 days). l'he 

~uperiori ty of half-hreds over 75 per ce111 
exotic inheritance, in the present lindings is 

2. Eme,uu, Sc1cn11,1 (IC,\R). l'.K.V .• Nagpur Vcl<.:nnary College. Nagpur-440 006. 
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entirely in agreement with the findings of 
Taneja and Chawla (1978) in Brown-Swiss X 
Sahiwal cross-bred heifers and Kale ( 1978) in 
Sahiwal X HF cross-bred heifers. 

The average age at first fertile heat in half­
breds (896.56 ± 34.38 days) is in partial 
confirmity with Thakur er al (1981) who 
reported average age at first fertile heat in HF 
X Sahiwa l cross-breds as 28.05 ± 1.30 months, 
but is higher than those reported by D'Souza 
e1 al. ( 1978) in Friesian X Gir half-breds (778.4 
± 13.5 days) and Sharma er al(1986) in Brown 
Swiss X Ongole half-breds (706.53 ± 25.07 
days). Highest average age ( I 055.07 ± 35. 70 
days) was recorded for P, period as compared 
to lowest (646.57 ± 54.8 I days) in P 1 period. 
The least square analysis of variance indicated 
the highly significant (P < 0.0 I) effect of 
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period on age at firs t fert ile hea t. There was 
also highly significant (P < 0.01 ) effect of farm 
on age at firs t fertile heat. The results 
indicated that the differences are due to 
variations in farm managemental practices. 

The over-all findings relating to significant 
effect of levels of inheritance, periods and 
farms on age at first fertile heat, in the present 
studies are in total agreement with Kaul el al, 

( 1973) who recorded that grades, farms and 
periods had a significant effect on age at first 
fertile heat. 

The interaction between levels of 
inheritance and farms was found to be 
significant. whereas that between levels of 
inheritance and p.eriods as well as the 
interaction between periods and farms was 
non-significant. 
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Effect Of Beta-Carotene On Certain Aspects Of Reproduction In 
Dairy Heifers. 2. Effect On Ovulation 

S.N. BARUAH, B.N. BORGOHAI , B.C. DEKA, C.K . RAJKONWAR1 and 8.C. GOSWAMll 

Dcpanmc:nt of Gynac:colo&). Ob~tetric~ and A.I. , College of Veterinary Science, Kharaapara, Guwahati-781 022 Assam 

ABSTRACT 

Effect of su pplementatio n of beta­

carotene on time of ovulation and incidence o f 
ano, ulatory oestrus was studied in 20 

cro~~bred Jersey heifer~. All the heifers were 

kept on beta-carotene free basic rat io n 

containing concentrate and paddy st raw. In 
addition 10 ba!>ic ration., itamin-A 60,000 i. u. 
wa!> fed daily 10 beta-carotene deficient heifers 

(c ontro l) "hile the be t a- c arote n e 
:,u pplcmented heifers (experimental) v.ere led 

v. ith vitamin A 20.000 i.u. plu!> beta-carotene 
100 mg. The mean time of o, ulation \\as 

signilicantly longer (P < 0.05) in control 

heifer:. ( 18.45 ± 0.67 hours) than in 
ex perirnental heifers ( 16.00 ± 0. 7 1 hour:.). The 

incidence of a no" ula tory oe:.tru:. \\ as 36.66 
and 14.28 per cent in co ntrol and 
experimental heifers. re:.pecti,el) . 

• * * 
l>n:,cnt Addre,,. 

Although beta-carotene is converted to 
vi tamin A in the animal :.y:.tem. there is high ,. 

concent ration of beta-carotene but no vitamin 
A in the corpus luteum of cattle (Schultz et al, 
1973). Thi:, shows that beta-carotene might 
play a specific role in the ovarian functions of 

cattle. T he prc:.cnt study was undertaken to 

know the effect of beta-carotene on ovulation 
in dairy heifer~. 

Materials and Methods 

Twenty crossbred J ersey heifers aged 2 -

3
1 
/ 2 years with their body weight varying from 

130-190 kg were included in the study. The 
animals were divided at random into control 

and experimental groups. each comprising IO 

heifers. All the heifers were kept o n a beta­
carotene ftee basic ration which consisted of 

concentrate(@ 3 kg/ heifer/ day) and paddy 
straw (ad lib). Each heifer of the control group 

I. As~0<:1Jte IJean. Lakhimpur College of Veterinary Science, Azad, Nonb Lak.himpur-787 001 Assam. 
:?. Reader. Depanrncnl of Chemistry. Guwahati University-7111 014. Assam. 
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received a dai ly supplement of 60.000 i.u. 

\"ilamin A (Vitablend - Glaxo) while that of 
the experimental group received 20,000 i.u. 

vi tamin A plus 100 mg beta-carotene (Dry 

Beta-carotene/ Roche/ 10% water soluble. F. 
Hoffmann-La Roche & Co. Ltd., Basie, 

Switzerland) daily for 10 months. As the 

co nversion rate of beta-carotene LO vitamin A 
is 1:400 (Hemken and Bemel, 1982), the total 

equivalent vi tamin A supplement in the 

heifers of both the grou ps was the same. Other 
managerial co ndit ions were uniform for all 

the an imals. 

;\ total of 58 oestruses comprising 30 and 

28 in the control and experimenta l heifers, 

respectively were studied. Starting at 4 hours 

after the end of oestrus, the ovaries of the 

animals were examined per recLUm till 

ovu la tio n. at an interval of 4 hours for 3 days 

between 6.00 a.m. and 10.00 p.m. T he 
ovulation was recorded based on the presence 

of the post-ovulatory depression at the s ite·of 

A- previou~ly identified graafian follicle in the 
o\"arv. The period from the end of oestrus LO 

the time at which the depression was first felt 

was recorded a s the t ime of ovulation. In case 

of anovulation, the animals were re-examined 

after 2 days for confirmation of the failure of 

ovu lation. T he statistical analysis of the data 

wa~ carried out as per Snedecor and Cochran 

( 1967) for interpretat ion. 

Results and Discussion 

The time of ovulation (Table I) observed 

in the experimental group of heifers (16.00 ± 

0.71 hours) was close to that observed by 

Sharma er al, ( I 968) in dairy cattle with 
standard feeding. T he s ignificantly (P < 0.05) 

longer time of ovulation recorded in the 

control heifers than in the experimental 

heifers is in agreement with the observations 

of Lotthammer ( 1979) and Tekpetey (1985). 

On the contrary, Wang er al, (1982) and Stolla 

er al. (1987) did not find any effect of beta­
carotene on the time of ovulation. Schams er 
al, ( 1977) stated that beta-carotene deficiency 

had no effect on the preovulatory LH peak, 

but the interval between LH peak and 

ovulation was significantly longer in beta­
carotene d eficient heifers. The higher 

incidence of anovulatory oestrus recorded in 

the heifers of the control group (36.66%) than 
in those of the experimental group ( 14.28%) 

might be due to reasons other than deficiency 

of LH. 
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Table l : Time of ovulation and incidence of anovulation in heifers 

-

Grou p~ 

Ex perimental 

* P < 0.05. 

No. of Total No. 

animals of 

oestruses 

10 30 

28 

Time of ovulation (hours) 

----------- r-------------.----
Range Mean ± SE 

12.0-22.0 

8.0-20.5 

18.45±0.67 
( 19) 

16.0± 0.71 
(24) 

Figures in paranthesis indicate number of oestrus. 

137 

Value Anovulato ry 

of oestrus(%) 

't' 

36.66 ( 11 ) 

2.47* 

14.28 (4) 
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Studies On Serum Alkaline Phosphatase And Protein In Various 
Reproductive States in Cow* 

J.S. MEH I A. J.S. BHJ\ I IA, 1.S. KOHLI. P.K . l'AREEK , 13.L. BISH NOI and A.K. GUPTA 

Ctillcgc of \'ctcrinary and /\n imal Sc1cnc~s, Rajasthan Agricultural University, Bikaner-334 001. 

ABSTRACT 
Mea n serum alkaline phosp hatase (AKP) 

value at a ny stage of gestation was not 
statistically different from the mean value at 
oestrus. The mean A KP value gradually 
decreased ..yith the advancement of gestation 
till I to 2 days post part um and then increased 
rapidly. 

Serum total protein!> showed an increasing 
trend from oes1rus to 3rd tr imester of 
gestation. followed by a ~ignificant decrease 
just prior to parturit ion and a fun her decrease 
during post panurn ~tagc. Beta globulin 
showed ~ignificant in1;rca~t: in pregnancy 
while other fractio n~ ~ho\\cd non-signi fica 111 
change~. 

* 
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Information on the a lkaline phosphatase 
and proteins in serum of cattle is not only 
scanty but contradictory also. T he present 
investigations were planned to elaborate the 
levels of serum AKP a nd proteins in various 
reprod uctive sta tes viz. oestrus, pregnancy 
and puerperium. 

Materials and Methods 

Serum A K P and total proteins were 
estimated from blood -samples obtained from 
46 non-descript cows belonging to the various 
physiological reproductive states. while serum 
samples from 16 cows were used for 
electrophoretic studies (Table I and 2). A K P 
was estimated by the modified Bodansky 
(1933) method outlined by Oser(l97 1), using 



... 

fresh scrum samples. Total proteins were 
estimated by Greenberg ( 1929) method and 
elect rophoresis was done by agar gel 
electrophoretic method as described by 
Varley ( 1969). Data were a nalysed as per Steel 
and Torrie ( 1980) . 

Results and Discussion 

The mean value of AK P increased from 
oestrus to 1st trimester of pregnancy followed 
by progressive decline till post-partum (Ta ble 
I). The values then again exhibited increasing 
trend from post-partum to early lactation (P 
< 0.05). Sharma ( 1986) has reported 
significa nt increase in AKP activity in 1st 
trimester of pregnancy, and ascribed it to the 
greater need of phosphate for implantation to 
occur. 

Although there was progressive fall in the 
mean AKP values from 1st trimester to post 
partum, significant fall (P< 0.05) occurred 
o nly from 1st to 2nd trimester of pregnancy. 
Contrary to this, in women. Anagonstopoulos 
and Matsudaria (1958) and Yvonne et al, 
(1964) reported that serum AKP values 
increased during 2nd and 3rd trimester of 
pregnancy, and this increase could be due to 
the ro le of placenta in secretion of additional 
AKP . Tiss ue s p ec i fic iso -enzy me 
characterization may clarify the specific role 
of AKP during various stages of pregnancy in 
cow. The possibility of any relationship 
between AK P and sex hormones cannot be 
ruled out. S ignificant increase (P < 0.05) in 
the mean AKP activity from post partum to 
early lactation, could be ascribed to meet the 
greater demand of phosphorus by the body. 
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I he mean value of total proteins increased 
fro m ocstrw, to 1st trimester of gestation and 
further increa~ed significantly ( P < 0.05) from 
I st trimester to 2nd trimester of gestation. The 
increase from 2nd to 3rd trimester of gestation 
was non-significant. T here was very sharp and 
significa nt (P < 0.05) decl ine in mean level of 
tota l proteins, a day or two before parturition. 

Increase in the level of serum total proteins 
with the adva ncement of gestation could be 
d ue to the hike in estrogen. Increase in the 
beta and gamma globulin conte nts of serum 
protein during gestat ion (Table 2) could be the 
reason of increase in total proteins. Wayman 
et al, ( 195 1) a nd Bugalia et al ( 1983) reported 
that in nymphomaniac _cows levels of ·total 
proteins and ga mma glo bulin content were 
higher and ascribed them to the higher levels 
of estrogens. 

Sharp decline in serum total proteins 
levels a day or two before and after parturition 
was pro bably due to the drain of immune 
fractions of gamma globulins in the formation 
of colostrum through mammary glands. 
S imilar findings have been reported by 
Larson et al, (1954), Larson and Kenda l 
(1957) and Gopal Krishna Rao et al, ( 1981). 
The progressive increase in beta and gamma 
globulin fractions in serum at late pregnancy 
has significant and vital physiological role. 
Anti-bodies present in the gamma globulin 
fraction of serum protein are utilised by the 
neonates after birth, through colostrum via 
mammary glands. · 

Slight decrease in the mean percent value 
of albumin and alpha globulin fractions of 
serum protein during gestation may not be an 
absolute decrease but relative to proportional 
increase in gamma glo bulins. 



Table J: Blood serum Alkaline Phosphatase and Total Proteins. 

No. of Alkaline phosphatase Total proteins 

Kcprod uctive state COWS (B.U. %) Mean±S.E. (g%) Mean±S.E. 

Oestrus 8 2.34b<±o.27 6.79.±o.2 1 

1st trimester gestation 6 2.97"d±0.26 7.35"±o.3 I 

2nd trimester gestation 8 2.02b±0. 19 8.53""±0.43 

3rd trimester gestat ion 8 l.99°b±0.31 9.56''±0.33 

Ante partum (within 48 hours) 4 l.40ab±0. 19 7.54"±0.3 1 

Post partum (within 48 hours) 4 l. 17' ±o.03 6.88"±o.65 

Early Lactation (between days 8 3.45J±0.26 8.56h±0. )5 

15 to 60 o f post pa rtum) 

Note: Fi&.ures in the column with different supersctripts differ significantly (P < 0.0S). 

Table 2: Sub-fractions or serum protein. 

Protein Fraction 

Albumin 

Alpha globulin 

Beta globulin 

Gamma globulin 

• Significant at 5% level. 

Mt:an ± S.E. (%) 

Oestrus 
(8 animals) 

50.40±1.86 

17.80± 1.16 

10.80±0.96 

21.00± 1.34 
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Detecting Heat And Early Pregnancy By Total Sugar Content Of 
Cervico-Vaginal Mucus In Jersey Cows 
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ABSTRACT 

Smaples of ~ervico-vaginal mucus were 
collected from 30 healthy a nd normally 
cycling Jersey cows and their total sugar 
content determined during early heat, mid 
heat and late heat stages of oestrous phase and 
on day I, 3, 6, 9, 12, 15, 18, 21, 24, 27, 29 and 
30 of non-oestrous phase. These animals were 
inseminated artificially a nd considered to be 
pregnant on 30 days non-return basis. 
Significant differences were recorded in the 
total sugar content of cervico-vaginal mucus 
of oestrous and non-oestrous phase of both 
pregnant and non-pregnant animals. The 
values were also significantly higher during 
the oestrous phase than in the non-oestrous 
phase. It was concluded that this parameter 
can form a basis of diagnossis of an early 
pregnancy - a value exceeding 150 mg/ I 00 ml 
indicating a positivie state a nd a value less 
than 113 mg/ JOO ml a negative state of 
pregnancy. It may also help in detecting heat, 
a value less than 56 mg/ 100 ml confirming a 
positive oestrus. 

• • • 
A cow is normally recognised in estrus by 

visual signs of heat but many animals do not 
exhibit these signs conspicously as a result of 
which it becomes difficult to ascertain 
conclusively whether the cow is in heat or not. 
Similarly, the conventional method of rectal 
palpation for diagnosing early pregnancy can 
not be adopted reliably before two months of 

Present Address: 

gestation and the other methods like radio­
immuno assay of milk/ plasma have limited 
applicability under field conditions due to 
high cost of equipment and sophistication as 
well as non-a vailability o f highly trained 
technical staff. Developing of suitable tests for 
confirming heat and early diagnosis of 
pregnancy by 30-35 days will, therefore, be of 
immense practical value to the livestock 
farmers . Some workers (Kurzrok & Birnberg, 
1958; Sokolovskaya et al., 1962; Glasser, 
1967; Berchtold & Bestedt, 1970) have 
suggested that certain carbohydrate 
compounds like fructose, glucosamine and 
reducible sugars of cervico-vaginal mucus can 
serve as ' Biochemical Markers' for detecting 
positive heat or ovulation and/or early state of 
pregnancy in some farm animals. The present 
investigation was, therefore, conducted to 
study the changes in the total sugar content 
(total carbohydrate levels) of the cervico­
vaginal mucus of Jersey cows during different 
phases of estrous cycle and early rregnancy 
and to assess if this parameter can help us in 
detecting the positive state of estrus and early 
pregnancy. 

Materials and Methods 

The present study was conducted on 30 
healthy and normally cycling Jersey cows of 
lndo-New Zealand Livestock Improvement 
Project of Himachal Pradesh Krishi Yishva 
Vidyalaya, Palampur. Previous history of 
their reproductive cycles was studied from 

I. Joint Director (Communication). Or. Y.S. Parmar University of Horticulture & Forestry, Solan-173 230 
2. Georgetown University, Department of Physiology & Biophysics, School of Dentistry, Washington O.C. 200 007. 
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farm records and the animals expected to 
come in heat were marked-and examined for 
vi~ual sign~ of heat at least four times a day at 
5 A.M .. 11 A.M .• 5 P .M. and 11 P. M. (0' 
Farrel. 1978). The suspected a nimals were 
also checked by rectal palpation and if the os 
was just opening and the Graffian follicle was 
mature, the animal was taken to be in early 
heat. Samples of cervico-vaginal mucus were 
collected during early heat (firs t 4-6 hr after 
onset of heat), mid heat (next 8-10 hr). late 
heat (next 4-6 hr till cessation of heat) stages 
of estrous phase and on day I . 3, 6. 9, I 2. 15, 

18. 21, 24, 27. 29 and 30 stages of non-estrous 
phase using modified sterilised co11on-swab 
technique of Koller and Artner ( 1953). The 
cows were considered pregnant on 30 days 
non-return basis. Pregnancy was further 
confirmed by rectal palpation of the foetus 
after a period of 3 months and / or by actual 
calving records. 

Total sugar content (carbohydrate level) 
of mucu s samples was determined 
colorimetrically by phenol-sulphuric acid 
method of Roughan and Batt ( 1968). The 
absorption maxima was recorded in a Bosch 
& Lomb colorimeter (Spectro nic 20) at 495 
nm using pure O-glucose (Sigma) as a 
standard and the sugar content expressed as 
mg glucose/ 100 ml of mucus. Statistical 
analysis was done a s per S nedecor and 
Cochran ( 1967). 

Results and Discussion 

O ut of 30 cows s tudied . 14 repeated earlier 
than 30 days hence were non-pregnant. The 
remaining 16 were treated as pregnant. 

fhe total sugar content (mg/ 100 m l) of 
cervico-vaginal mucus of ex perimenta l 
animals ,aried from 25.12 to 202.00 in 
indi-,,idual samples with average va lues 
ranging from 36.34 ± 5.017 10 163.61 ± 8.232 
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(Tables I. 2). A lower lc-,,el wa~ recorded 
during estrous phase than during non-estrou~ 
phase in both pregnant and non-pregnant 
groups. In pregnant group during estrous 
phase the values ranged from 50.07 ± 8.443 to 
61.98 ± l0.959 (mea n 56.05 ± 2.2 18) and 
during non-estrous phase from 141. 14 ± 6.382 
to 163.6 1 ± 8.232 (mean 149.54 ± 1.466). The 
corresponding values in non-pregnant group 
were 36.34 ± 5.017 - 54.97 ± 18 .679 (mean 
42.89 ± 1.466) and from 100.39 ± 11.533 -
128.08 ± 4.038 (mean 11 3. 19 ± 2.030). The 
total sugar content was higher in pregnant 
group than in the non-pregnant group both 
during estrous and non-estrous phases. 
Statistical analysis revealed significant ( P < 
0.05) differences between the average values 
of total carbohydrates in pregnant and non­
pregnant groups both during estro us and non­
estrous phases. Significant (P < 0.05) 
difference was also observed between the 
estrous and non-estrous phases of respective 
groups. During estrous phase of each group, 
lowest values were recorded during early heat 
followed by mid heat and highest during late 
heat. During no n-estrous pha~e. pregnant 
group showed an increasing trend while the 
non-pregna nt group showed a different 
pattern. Similar inc reasing trends have also 
been reported by Sokolovskaya et al. ( 1962) 
and Berchtold and Bostedt ( 1970) in the total 
carbohydrate levels and fructose content of 
cervical mucus of pregnant CO\\s. It is 
concluded that thi~ parameter can form a 
basis of diagnosis of an early pregnancy. a 

value of more than 150 mg/ 100 ml during 
non-estrous phase indicating a po~itivc ~late 
and a value of less than 113 mg, 100 ml as 
negative s tatc of pregnancy. It may abo help 
in detecting accurate heat and a ,alue ol less 
than 56 mg/ 100 ml will conlirm a posi tive 
estrus . 
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Table I: Total carbohydrates (mg/ 100 ml) of genital secretions of cows during estrous and 

non-estrous phases of the estrous cycle. 

Group Cow No. Estrous phase Non-estrous phase Significant 
X± SE X ± SE (0.05) 

25 50.07 ± 8.443 141.14 ± 6.382 
26 52.57 ± 9.846 144.99 ± 5.934 
33 53.12±9.784 150.44 ± 6.690 
50 59.53 ± 10.974 153.92 ± 6.560 
57 53.62 ± 9.147 149.33 ± 6.467 

!- 60 52.53 ± 10.065 148.02 ± 6.135 z 
< 69 57.65 ± 11.247 163.61 ± 8.232 z 

89 61.98 ± 10.959 154.35 ± 5.132 0 
Ul 

111 57.47 ± 1 1.375 146.97 ± 6.956 0:: 
~ 128 59.27 ± 11.741 150.94 + 6.765 

167 56.95 ± 12.649 151.70 ± 6.839 
169 55,85 ± 10.391 148.55 ± 7.579 

208 58.67 ± 11.160 : •AA J.11{ + <; , QO'l , ..,,..vu - .,,.,,.., 

212 53.34 ± 9.015 143.48 ± 6.860 
361 57.48 ± 12.071 148.59 ± 6.456 
366 56. 72 ± 10.497 15 1.99 ± 6.397 

X ± SE 56.05 ± 2.218 149.54 ± 1.466 s 

7 39.82 ± 9.924 l04.0 I ± 11.246 
38 41.54 ± 9.797 113.34 ± 9.250 
79 45.33 ± 12.280 113.46 ± 5.044 

f- 95 54.97 ± 18.679 128.08 ± 4.038 z 
< IO I 49.47 ± 14.524 116.98 ± 11.355 z 

120 43.98 ± 14.193 121.18 ± 4.500 0 
UJ 139 38.56 ± 9.432 123.92 ± 4.698 0:: 
~ 159 39.34 ± 6. 169 100.39 ± 11.533 I z 

181 36.34 ± 5.017 104.9 1 ± 8.274 0 
z 187 39.07 ± 6.643 112.94 ± 3.668 

203 40.26 ± 5.668 120.47 ± 4.469 
277 51.51 ± 15.324 115.18 ± 5.460 
295 37.83 ± 7.265 105.60 ± 8.946 
354 42.10 ± 6.342 104.15 ± 9.304 

X ± SE 42.89 ± 1.466 113.19 ± 2.030 s 
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Table 2: Total carbohydrates (mg/ 100 ml) of genital secretions of cows during different stages of 

estrous cycle and early pregnancy in pregnant and non-pregnant groups. 

Phase Stage ~regnant ~on-pregnant Significant 
X ± SE X ± SE (0.05) 

(/) EH 39.22 ± 0.582 24.48 ± 0.662 s ::, 
0::: MH 53.36 ± 0.683 38.16 ± 0.615 s f-
(/) LH 75.57 ± 1.301 62.03 ± 3.785 s UJ 

X ± SE 56.05 ± 2.218 42.89 ± 1.466 s 
(39.22 - 75.57)* (24.48 - 62.03)* 

Day I 118.14 ± 1.565 102.14 ± 2.366 s 
Day 3 121. 7 3 ± 1.308 I 07. IO ± I. 9 I 5 s 
Day 6 128.53 ± 1.203 111.19 ± 1.746 s 
Day 9 133.20 ± 1.174 117.94 ± 1.591 s 

(/) 

Day 12 138.28 ± 1.282 122.22 ± 1.465 ::, s 
0:: Day 15 " 1 OA + I 770 i26.0S ± rJ22 s f- l'+~.o..., ~ • ---oJ 
(/) Day 18 149.43 ± 1.532 111.67 ± 7.842 s UJ 
' Day 21 156.45 ± 1.836 97.89 ± 13.896 s z 

0 Day 24 166.04 ± 0.258 116.80 ± 19.363 s z 
Day 27 173.09 ± 1.614 114.12 ± 25.377 s 
Day 29 181.50 ± 3.674 142.48 ± 1.969 s 
Day 30 183.00 ± 1.844 145.27 ± 1.274 s 

X ± SE 149.54 ± 3.251 113.19 ± 2.030 s 
(118. 14-183.00)* (97.89 - 145.27)* 

• Range in parenthesis. 
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ABSTRACT 
The blood plasma levels of protein bou nd 

iodine, calcium, inorgan ic phosphorus, 
copper, iron and calcium: inorga nic 
phosphorus ratio in anoestrous crossbred 
cows were o bserved as 2.789 ± 0 .12 µg/ di, 
9.667 ± 0.28 mg/ di, 6.225 ± 0.02 mg/ di, 
138.47 ± 11 .20 µg/ di, 194.30 ± 8.35 µg / dl and 
1.5: I respectively, which were significantly 
lower than the levels in normally cycling cows . 

• • • 
Anoestrus is the most common single 

cause of infertility in cattle and buffaloes 
which may be caused by various factors , one 
of them being deficiencies of certain minerals 
in the blood. Some work has been reported in 
the literature of analysis of blood minerals 
(Schmidt, 1966; Dindorkar and Kohli 1979 
and Samad et al, 1980). The present 
investigation was planned to study the levels 
of protein bound iodine, calcium, inorganic 
phosphorus, copper, iron and the ratio of 
calcium:inorganic phosphorus, in postpartum 
anoestrous crossbred cows and to compare 
them with the levels in normally cycling cows. 

Materials and Methods 

21 postpartum anoestrous crossbred cows 
were selected fo r the experiment. Blood was 
collected in the early morning ho urs by 
j ugular veinipunctu re in glass tes t tubes 
containing EDT A (30 mg in ea ch) as a nti­
coagulant. It was centrifuged at 3000 r.p.m. 
fo r 15 minutes a nd clear plasma sipho ned off 
a nd stored in glass stoppered vials at -20°C till 
analysed. 

Present Add rcss: 

The plasma analysis was done by standard 
methods for protein bound iodine (Zak and 
Baginski. 1970), calcium (Spandrio, 1964), 
inorganic phosphorus (Goldenberg and 
Fernandez, 1966), copper (Gubler et al, 1952). 
and iron (Henry er al, 1958). Statistical 
analysis was done as per Snedecor a nd 
Cochran (1975). 

Results and Discussion 

The protein bound iodine value was in 
accordance with the values reported by 
Schmidt (1966) and Krishna Kumar(l982) in 
anoestrous cows (Table I). It was significantly 
positively correlated (P < 0.01 ) with iron. The 
calcium level was higher than the levels 
reported by Samad el al ( 1980), but was lower 
than that reported by Dindorkar and Ko hli 
( I 979). It was significantly positively 
correlated with inorganic phosphorus which 
is in corrobo ration with the report of 
Reisshauer ( 1971 ). The inorganic phospho rus 
level was similar to the ones reported by 
Dindorkar and Kohli (1979) and Samad et al 
( 1980). 

T he copper level was similar to that 
repo rted by Kumar (1 982) and positively 
correlated with iro n. Co pper being a known 
constituent of haemoglobin synthesis, as such 
it is justified. The iron level was higher than 
the level repo rted by Banko (1960) and a 
positive correlation of iro n was observed with 
protein bo und iodine and copper. 

The mean plasma levels of aJI the four 
minerals were significantly lower than the 

I. S heep nu1 ri1iomst, Exot ic sheep breeding farm , Makku (Chamol i)-246 434 ( U.P.) 
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levels reported in normally cycling cows, 
which could be a caw,e for the anoestrous 
condition in these cows. 

The Ca :P ratio was in agreement with the 
ratio reported by Becze and Pasttor ( 1960) 

who recorded an abnormal Ca:P ratio in 
anoestrou CO\\ S. 

Table I : Mean blood plasma values of different minerals and their S.Es. 

in post-partum anoes1rous crossbred cows. 

S.No. 

I. 
2. 
3. 
4. 

5. 
6. 

Minera l 

Protein bound iodine µg / dl 
Calcium mg/ di 
Inorganic pho~phoru~ mg/ di 
Copper µg / dl 
Iron µg / dl 
Calcium : Inorganic phosphorus ratio 

• Significant at 1% level. 
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Mean 

2.789 
9.667 
6.225 

138.470 
194.300 

1.55:1 .0 

S.E. 

±0 .12• 
±0 .25* 
±0.02• 
± 11.20• 
±8.35* 
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ABSTRACT 

Twelve repeat breeder cows in two groups 
of six each were infused with either I :20 
lugol's solution o r with I: 10 lugol 's solution. 
Endometrial histology before infusion, 24 
hours after infusion a nd 48 hours after 
infusion were compared. Infusion of lugols 
solution had marked effect on endometrial 
histology and was characterized by edema, 
neutrophilic infiltration, vascular congestion 
and haemorrhage. Infus ion oflugol's solution 
at I: IO concentration had more marked effect 
than that at I :20 concentration. 

• • • 
Lugo l's solution has been extensively used 

for a long time to treat chronic endometritis 

and repeat breeder cows. The concent ration 
of lugol's solution employed fo r intrauterine 
the r ap y has be e n variabl e , wi t h 
concentrations ranging from 0.5 to 10.0 per 
cent most commo nly recommended (Roberts, 
1971). T he drug however, when used 
intrauterine causes mo re or less intense 
irritatio n of the bovine endo metr ium 
( Roberts, 1956; Grunnert er al, 1973; Seguin er 
al, 1974). 

In view of the extensive use of lugol's 
solution for int rauterine therapy, a 
preliminary investigation was designed to 
study its effect on the endometrial histology of 

repeat breeder cows. 

Materials and Methods 

T he present investigation was carried out 
on tweleve apparently healthy repeat breeder 
cows at the Animal Farm, H.A.U., Hissar. 
The cows which fa iled to conceive to at least 
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fi ve inseminations and had regular cycles with 
no apparent abnormality, formed the material 
for lugol's infusion and biopsy. They were 
divided into two groups of six cows each. 
Bio psy of the endometrium was obtained 
from each o f the cows on the day of estrus just 
before infusion, at 24 hou rs and again at 48 
hours foll owing infusion. S ix of the repeaters 
were infused with 40 ml of I :20 lugol's 
solution and another six with 40 ml of I: 10 
lugol's solution. 

Uterine biopsy was o btained with trocar 
and cannula type uterine biopsy ca theter as 
per the technique described by Sinha ( 1980). 
T he biopsies were immediately preserved in 
formal saline, processed by routine pa raffin 
techniq ue and stained with hema toxy!in a nd 
eosin. 

Results and Discussion 

Biopsy of the endometrium obtained just 
before infusion was typical oft he picture seen 
at oestrus. T he endo metrium was seen lined 
with all psuedo-strat ified epithelium. T here 
was mild to moderate oedema of the stroma 
and moderate hyperaemia with slight 
extravasation of erythrocytes. The ute rine 
glands were straight with large lumina. 
Histologica l observations made in the present 

study concur with the reported appearance of 
normal bovine endometrium during estrus 
(Cole. 1930; S kjerven, 1956; S tuder and 
Morrow. 1978). 

Twenty fo ur hours post-infusion of I :20 
logol's solution, the end ometrial histology 
was characterized by mild degenerat ive 
changes in the surface epithelium. moderate 



to severe oedema, congestion of blood vessels, 
haemorrhage and moderate neutrophilia. 
Several authors have also reported a 
moderate neutrophilic infiltration of the 
bovine endometrium at 24 hours post-oestrus 
(S kjerven, 1956; S tuder and Morrow, 1978). 
At 48 hours post-infusion. t he stromal 
oedema and the extent of haemorrhage had 
considerably reduced as com pared to that 
observed at 24 hours post-infusion. However, 
the neutrophilic infiltration continued to be 
present. 

At 24 hours post-infusion with I: 10 lugol's 
solution, the endometrial histology showed 
extensive infiltration of neutrophils. marked 
oedema, diffused vascularity, haemorrhage, 
severe congestion of blood vessels and 
necrosis of surface epithelium. These changes 

are similar to the cha nges reported to occur in 
an acute infla mmatory rea ction (Boyd, 1953). 
At 48 hours, the vascularity a nd oedema had 
reduced. However, there were fibroblasts 111 

the superficial and deeper stromal layers. 

Nikahara et al, ( 1977) have noted a direct 
relationship between the amount of lugol's 
solution used for intra-uterine therapy and the 
area of endometrial inflammatory response. 
Seguin et a/(1974) have also reported marked 
alteration in endometrial histo-morphology 
at 24 hours post-infusion of 2 per cent lugol·s 
solution. Besides its antiseptic properties. 
lugol's solution stimulates uterine tone and 
motility and mobilizes neutrophils (Roberts, 
1971 ). Vandeplasche ( 1982) considered the 
beneficial effects of lugol's solution as similar 
to the effect of a curettage. 
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Reproductive Disorders In Bovine Due To Leptospiral Infection 
K. K ULASEKAR• , S.A. QUAY AM , S.R. PATT AHi RAMAN, S. RATNAM . R.A.VENKATESAN and 

T.G. DEVANAT HAN 
Department of Obstetrics a nd Gynaecology. Vete rina ry College. Madra~-600 007. 

ABSTRACT 

F ifty-one sera samples from cows and 
buffaloes that suffered a bortion, foetal 
mummification, still birth and pemature birth 
were subjected to mirscopic agglutination test 
against six sero groups: A utumnalis, 
Canicola, Grippotyphosa, He bdomadis, 
lcterohaemorrhagiae a nd Pomona. Twelve 
sera samples that showed a titre of 1 :80 and 
above were considered positive for leptospiral 
infe.ction. In abortion group, positive titres 
were recorded in all stages of gestation period. 
Antibodies to Canicola were observed in 
mummified foetus and premature birth. None 
of the sera screened from buffaloes showed 

significant t it re. 
* * • 

Bovine leptospirosis cnstituted a major 
problem in cattle industry o n par with 
Brucellosis (WHO, 1959). Leptosp irosis 
caused considerable economic loss as a result 
of abort ion, in tropical and s ub-tropical 
countries (Ellis, 1984). In pregnant cow, 
localisation of leptospires persisted in the 
ute rus u pto 142 .days post-infection 
(Thiermann, 1982). Localisation may in t urn 
lqd to foetal infection with resultant a bortio n 
at any stage from the fourth mo nth to term, 

$ Lill birth and pre-mature birth of weak calves 
~Ellis, 1984). In Ind ia, assoc iation of 
leptospirosis in such conditions·had not been 

adequately investigated. 

Material and Methods 

Serum samples from 45 cows and six 
buffaloes that attended Madras Veterinary 

College Hospital, affected with abortion, 
fo e tal mummificatio n , s till- birth a nd 
premature birth were screened by microscopic 
agglutinatio n test (Wolff, 1954) against six 
lept os piral a ntige ns re prese nting six 
s er o g ro up s: A utumnali s : Canico la: 
Grippotyphosa: Hebdomadis; lcterohaemorrh­
agiae and Pomona. 

T he stage of gestation at which abortion 
occurred was fixed, based on the breeding history 
of the animal as well as by the standard crown­
rump (C-R) measurement of the foetus. 

Seven to ten day old cultures of leptospires 
grown in EMJ H medium were inactivated by 
addition of fonnaldehyde solution to a final 
concentration of 0.2 percent V / V (Turner, 1968) 
and these were used as antigen for the test. Titre 
value of 1:80 and above was considered positive 
for leptospiral infection based on the work of 
Ratnam er al., ( 1980). 

Results and Discussion 

Fourteen of the 51 sera samples showed 
positive titre (I :80 and above), of which 71.4% 
belonged to abortion. 21.4% to premature birth 
and 7.2% to mummified foetus. Among the six 
serogroups, Canicola was most prevalent, 
followed equa lly by Aut umnal is and 
Grippotyphosa and least by Pomona in the 
reproductive disorde rs studied (Table I). 
However, the predominance of sero group 
differed in different places: Hardjo. in Australia 
(Elder and Ward. 1978); Autumnalis, 
Grippotyphosa and Pomona in Tamilnadu 
(Ratnam er al, 1980); Pomona, Shermani, 

• Pn:sent Addn:ss: Assistant Professor, Veterinary College and Research Institute , Namakkal 637 002. 
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Canicola and Hebdomadis in Karnataka State 
(Rao and Kesayamurthy, 1982). 

Michna (1970) in his review of leptospirosis 
ascribed abortions in cattle to Canicola, 
lcterohaemorrhagiae, Grippotyphosa and 
Hebdomadis serogroups. In India, Pomona and 
Autumnalis (Somasundara Rao and Surendran, 
1970), and Hebdomadis and Grippotyphosa 
(Sivadas et al, 1970) were reported to be 
associated with abortion in cattle. The antibody 
titres of cows that abort due to leptospirosis 
usually peak before tha abortion. Therefore, 
examining paired serum sample seldom provides 
more information than a single serum sample 
(Clyde, 1985). In this work, single serum 
examination was conducted from aborted 
animals taken within 24 hours. A titre of I :80 
observed to both Autumnalis a nd 
Grippotyphosa in one cow and Canicola and 
Pomona in another cow indicated cross 
reactions. Numerous investigators reported cross 
reactions in sera ·due to Leptospirosis. Multiple 

titres that were more than one, serum dilution 
lower than the highest titre in the serum were not 
recorded as contributing to serological 

prevalence but were recorded as contributing to 
cross reaction patterns (Hatway and Little, 1981 ). 

Of the 8 cows which aborted and showed 
positive titres, 3 were in first, 2 in second and 3 in 
the last trimester of gestation period. Damude et 
al (1979) observed abortions in the second 
trimester in cases of Autumnalis infection, while 
with serovar Hardjo infections, abortions were 
diagnosed at all stages from the fourth month 
through to term and circumstantial evidence 
indicated that it may cause embryonic death 

(Ellis, 1983). Canicola infection confined itself 
only to the laGt 3 months of gestation. 3 sera 
samples out of 4 from cows delivered prematurely 
and one from mummified foetus condition, gave 
positive titres. It was of interest to note that 
Canicola sero group was associated in all the 
premature birth and foetal mummification cases. 
The clinical signs in pregnan1 cattle naturally 
infected with leptospira included abortion, foetal 
mummification, still birth and premature birth of 
weak calves and birth of full term healthy calves 
(Ellis et al, 1986). The results obtained concur 
with the report in the condi1ions studied. 

Table t: Distribution of postive titres of Leptospiral sero groups during various 

Reproductive conditions in cows. 

---------------- ---· ---- --------- -------- --------- ---------- ---------

s. 
No. 

COND ITION S 
SERO GROU PS ------ ------ - -- ------ ---·----·---

A C G H p 

---- ---------------------- --------- ------- ------- -------- ---------- ---------
I. 

2. 

Abortion 

Premature birth 

3. Mummified foetus 

3 2 

3 

3 2 

----------------- --------- -------- --------- --- ---------- --------- -I:' 

A = Autumnalis 
C = Canicola 
G = Grippotyphosa 

H = Hebdomadis 
I = lcterohaemorrhagiae 

P = Pomona 
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Studies On Reproductive Status Of Rural Buffaloes In Summer 
GURDIAL SING H, G.B. SING H and G.S. DHA LIWAL 

Department of Obstetrics and Gynaecology, Punjab Agricultural Un iversity, Ludhiana-141 004. 

Anoestrous is the major reproductive 
disorder in buffaloes, especially during 
summer months. Various workers have 
studied the reproductive patterns of buffaloes 
(Rao and Murari, 1956; Kohli and Malik, 
1960; Hedge and Rai. 1972; Rao and Rao, 
1970; Roy et al, 1972; Kodagali er al. 1973; 
Chauhan e, al. 1981 ; Singh and Singh, 1982 

and Singh et al, 1983). The present study, 
based on frequent rectal examinations. nas 
been made to elucidate patterns of 
reproduction in rural buffaloes and also to 

151 

record the incidence of summer anoestrous in 
buffaloes. 

Data for the study were obtained during a 
two-week period (June 23 to July 7) from 439 
buffaloes of villages Jodhan and Mansooran, 
District Ludhiana. All buffaloes were normal 
in physical health and their parities va ried 
from Oto 6. Approximate dates of last calving, 
exhibition of oestrus and natural service of 
each animal were re corded . R ec tal 
examinations were also carried out to 



diagnose the reproductive status of the 
animal. Normal cycling buffaloes were 
showing physical signs of estrus which could 
be easily detected by a bull. Subestrous 
buffaloes were exhibiting 'silent' estrus and 
on rectal palpation either a normal corpus 
luteum (C.L.) or a regressing/ regressed C.L. 
concomitant with the occurrence of a 
maturing/ mature/ ovulated follicle could be 
palpated on the ovary. True anestrous 
buffaloes were those which had 3 months or 
longer post-partum interval, but did not show 
estrus. On rectal examination no palpable 
C. L. or large follicle could be palpated on 
their ovaries. 

It was observed that out of 439 buffaloes 
examined, 256 (58.31 %) were found pregnant 
and 13 (2.96%) were in the early post-partum 
period. 27.56% of the buffaloes were having 
smooth, inactive ovaries a1;d were in true 
anestrous condition. 39 (8 .88%) buffaloes had 
functional C.L. on their ovaries and were 
exhibiting regular reproductive cycles. 

1 o study the pattern of calving all the year 
round, all the pregnant (n= 256) and early 
calved buffaloes with a postpartum interval of 
less than three months (n= l3) were pooled 
into one group (Table I). 

The calving pattern in buffaloes during 
various months of the year was unevenly 

distributed with majority (83%) of calvings 
occurring during J uly through January. This 
is because buffaloes being seasonal ly 
polyestrous, exhibit regular estrous cycles 
orily during favourable months (September to 
March), hence a significant majority conceive 
during these months. These results are in tune J 

with those of Sin~h and Singh ( 1982) which 
were based on 2526 calvings in buffaloes. 

Among 173 non-pregnant buffaloes. 134 
(77.46%) were anestrous and had no functinal 
C.L. or large follicles on their ovaries.Of these, 
13 (7.5 1%) had the shorter post-partum 
interval (KJ months), while 121 (69.94%) 
calved before three months or longer, and 
therefore. were considered true anestrous 
buffaloes. In a previous study on 1945 
buffaloes, Singh et al ( 1984) also observed the 
highest incidence of anestrus in June and July. 
Moreover, in the present study, I0.40% of the 
non-pregnant buffaloes exhibited signs of 
:estrus during May and June, and were 
impregnated. 12.14% showed latent heat signs ~ 
and could not be detected in estrus. However, 
on rectal palpation they were found to exhibit 
regular estrous cycles. 

Thus, it could be concluded that a 
majority of rural buffaloes bear summer stress 
during pregnancy period, whereas in non­
pregnant buffaloes, summer season leads to 
anestrous condition. 

Table 1: Frequency of buffaloes in early postpartum period and various stages 

ofpregnancyinthe end of June. 

Months postpartum 2-3 

No. buffaloes 0 

-------------------------------------------·--------------------
1-2 0-1 IO+ 

4 9 15 

9+ 

36 

8+ 

46 

7+ 

42 

6+ 

37 

5+ 

35 

4+ 

25 

3+ 

19 

2+ 

(%) (0) (1.48) (3.45)(5.57) ( 13 .38) ( 17. 10) ( 15.6 1) ( 13.75) ( 13.00) (9.29) (7.06, (4.09) 

Expected month 

of calving April May June July August Sept. Oct. Nov. Dec. Jan. Febr. March 

------------------
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Changes In Serum And Uterine Lochial Acid Phosphatase Activity 
~ And Serum Total Free Amino Acids Levels During Involution Of 

Uterus In Post-Parturient Buffaloes 
A. SESH AGIRI RAO, P. NARASlM HA RAO and S.V. RAMACHANDR AIAH 

Department of Animal Reproduction, College of Veterinary Science, Tirupati-517 502 (A.P.) 

Lnvolulion of uterus afler parturition has a 
bearing on post-parturient cycles wl)ich affect 
the calving intervals. Consideration of 
biochemical parameters as cr iteria for 
involution of uterus may reveal the 
physiological status of the uterus. Studies on 
biochemical aspect of involution of uterus in 
the bovines are lacking except for the reports 
of Kendell and Harshbargar ( 1962) on serum 
acid phosphatase activity and Half Penny et al 
(1969) and Verbeke el al (1972) on plasma 
amino-acids. Hence, an attempt was made to 
determine the progress of involution of uterus 
in buffaloes based on biochemical parameters 
like serum and lochial acid phosphatase 
activity and tota l free amino acids levels. 
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Materials and Methods 

Ten pregnant Murrah buffaloes belonging 
to the Dairy Ecxperimental Station, College 
of Veterinary Science, Tirupati were util ised 
in this experiment. Six non-lactating and 
cycling animals were taken as controls. Blood 
was collected daily for 10 days before the 
expected date of parturition and a t four days 
intervals from Day 2 to Day 42 after 
parturition. About 20 ml of lochia was 
collected on post-partum Day 2, directly from 
the uterus by scooping with hand protected by 
a sterile plastic glove. The colfection of lochia 
on post-partum Day 6 was made by 
introducing IO mm diameter hard rubber 



tubing through cervix, attached with a syringe 
at the other end . The lochia was stored in the 
freezing chamber of the refrigerator. The 
serum and lochial acid phosphatase activity 
was estimated as per Schinowara et al ( 1942), 
while serum total free amino acids were 

determined as per Danielson (1933) and 
Sahyun ( 1939). 

Results and Discussion 

A significant (P < 0.05) decline in the 
levels of serum acid phosphatase activity was 
noticed from pre-partum Day 6 (0.62 
B.U./ JOO ml) to post-partum Day 6 (0.34 
B.U / 100 ml) and increased gradually 
thereafter reaching nearly the pre-partum 
(0.62 B. U / JOO ml) and control level (0 .. 67 
B.U/ 100 ml), respectively. Lysosomal ac id 
phosphatase was reported to be involved in 
the degradation of intra-cellular and extra­
cellular components during post-partum 
involution of the rat uterus (David and 
Anton, 1969). The decline of serum acid 
phosphatase activity from pre-partum Day 6 

to Post-partum Day .6, almost agreed with the 
observations o f Kendell and Harshbargar 
(1962) in dairy cows. The decrease in the 
enzyme levels during this early post-partum 
period might be attributed to the inh ibitory 
action o f higher concentration of circulating 
estrogen which is well supported b.y Saba 
(1964) who recorded a n increase in the plasma 
estrogen levels fro m 0.05 µg to 0.1 5 µg/ 100 ml, 
on pre-partum Day 10 to Day of partu rition in 
cows. 

The serum phosphatase enzyme may be 
retained in the myomet rial cells during 

involution as observed in the involuting 
mammary gland (Greenbaum et al, 1965). 

After completion of involution, the excess 
enzyme may be released in circulation as there 
is little function for it at that stage. Hence, the 
serum acid phosphatase levels might have 
been lowered during maximal involution 
period and elevated gradually towards its end. 

The acid phosphatase in the lochia 
collected on post-partum Day 2 averaged 0.39 
B. U / JOO ml and the levels rose to 0.51 
B.U/ 100 ml on post-partum Day 6. The 
increased loss of acid phosphatase through 
Jochia from post-partum 0ay 2 to Day 6 is 
suggestive of cytoplasmic lysis. The lysed 
material with the debris containing lysosomes 

•is excreted through lochia (Rasbech, 1950). 

The serum total free amino acids levels at 
pre-partum and post-partum periop did not 
differ significantly. However, a decline ~.as 
noticed from post-partum Day 30 (6.9 
mg/ 100 ml) when compared to pre-partum 
Day 6 (7.71 mg/ 100 ml) and contro l values 
(8.30 mg/ JOO ml). T ne free amino acids 
released by hydro lysis of uterine muscle 
protein and connective tissues might have 

been added to the amino-acid pool of the body 
a nd util ised for energy or for synthesis of milk 
proteins by the mammary gland a nd liver. T he 
decrease in the total free amino-acids levels in 
the serum beginn ing fro m post-partum Day 
30 might be due to the utililation of amino­

acids for increased milk production as per 
Yenkayya ( 1964), who reported that the milk 
production in Murrah buffaloes reached a 
peak 6.4 ± 0.51 weeks after parturition. 
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Comparative Studies Of Parturition In ,Equines 
N.M. SINGHVI 

Remount Training School and Depot, Sahar.inpur-247 001 (U.P.). 

ABSTRACT 
Com parative studies on equine 

parturition were made in 35 horse mares; 48 
horse mares breeding mule foals; 12 donkey 
mares and 18 Poney mares. Besides data on 
gestation period, foaling time and birth 
weight in respect of 568 mares is presented. 
Most mares foaled at night. Variation 
between horse mares, Poney mares and 
Donkey mares was insignificant. 

• • • 
Parturition in mares has been studied by 

Fleming ( 1978), William ( 1940), Arthur 
(1964), Rossda le (1966), Rossdale and Short 
(1967), Jeffcott (1972) and Jean Renton 
( 1984). These studies give an evidence of slight 
variations in parturition between breeds. 
Parturition in mares is extremely rapid a nd a 
normal term foal shows little or no evidence of 
prepartum stress. Parturition problems such 
as dystocia are very rare. S igns like presence 
of colostrum in udder, "Waxing of teats" 
reduction in the viscosity of cervical mucous, 
increased relaxat ion of cervix indicate 
foaling. It has not yet been possible to 
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establish with authenticity that equine foetus 
controls its birth via an increased maturation 
of foetal (hypothalamus - pituitary• - adrenal 
axis (Rossdale and Ricket 1974). 

Vanoeplassche ( 1957), Roberts (1971), 
Arthur ( 1975), and Jeffcott and Rossdale 
(1979) reported that during later half of 
gestation a round 200 to 300 days and even 
upto the time of first stage labour, the foetus 
lay in ventral position with the forelimbs and 
poll flexed o r partly flexed . Near the end of 
pregnancy, the uterus becomes remarkably 
soft in texture and the foetus is relatively 
quiescent and well forward into the abdomen. 
During the first stage of labour, the foetal 
movements are confined to flexion and 
extension of neck and forelimbs but at 
parturition the head and limbs gradually 
extend and forelimbs, head and neck rotate so 
that the dorsal position and cranial extension 
are achieved . From this position with the 
forelimbs and muzzle engaged in the cervical 
canal, delivery is quickly effected. The trunk 
and hind limbs come into dorsal position 
d uring second stage of labour. 



Table I : Gestation, Birth, Weight and Foaling time In Equines. 

Ge3tation (Days) Birth weight (Kg) Foaling time (stage two only) Mt 
S. Categor) Progen) 

0 . l\ lean SE CV I Mean SE CV Mean SE CV 

Hor3e 149(M) 336.2 ± .63 2.9 40.83 ± .38 6.06 7.76 ± .08 10.27 
producing 144(1- ) 333.9 ± .75 3.7 39.23 ± .41 6.74 7.73 ± .09 11.33 
Mare~. 293(OV) 335. 1 ± .82 3.4 40.3 ± .42 7.1 7.68 ± .06 10.33 

2 Pone~ I0(M) 331.2 ± .6 2.1 26.6 ± . 13 3.4 6.3 ± . 12 17.30 
producing 8( r) 329.8 ± .32 2.4 24.5 ± .18 5.4 7.1 ± . 16 14.57 

VI Mare!> 18(OV) 330.2 ± · .41 2.4 25.9 ± .14 5.5 6.7 ± .11 14.92 a-. 

3 Mule 79(M) 335.31 ± 3.98 2.6 37.43 ± .31 7.85 7.85 ± . 12 13.41 
producmg 78( F) 335.11 ± 0.67 1. 17 36.35 ± .21 5.11 8. 13 ± . IO 11.39 
Mare!> I 57(0\') 335.24 ± 0.56 2.09 36.83 ± 

' 
.14 4.82 8.00 ± .08 11.71 

4 Mule 120(M) 333.82 ± 0.88 2.84 31.63 ± .18 3.47 9.08 ± . 17 14.57 
producing 106(1-") 331.73 ± 1.03 2.2 1 30.57 ± .13 5.48 8.67 ± . 17 17.30 
Mare!> 226(OV) 332.33 ± .62 2.31 30.99 ± .14 5.58 8.74 ± . II 14.92 

5 Donke) 75(M) 357.06 ± 1.39 3. 18 30.24 ± .31 7.96 14.1 1 ± .41 22.29 
producing 67( F) 357.48 ± 1.62 3.01 29.92 ± .36 8.51 14.14 ± .36 17.74 
Mare!> 142(OV) 357.23 ± 0.66 1.95 30.10 ± . 15 5.39 14.12 ± . 18 13.72 

Ir 



Rossdale et al (1979) observed that 
prostaglandins are important in the process of 
labour in Mare. Levels of prostaglandin F2a 
increase in maternal circulation in the last 
week of pregnancy and during labour. Also 
the synthetic prostaglandins F analogue 
(Fluprostenol) induces parturition at term. 
During first stage, the re is increased 
production of prostaglandin F2a lasting for 
about 20 to 30 min, followed by explosive rise 
of prostaglandin production which helps in 

causing powerl ul uterine contractions. Barnes 
et al ( 1975; 1978) have shown that even 
though little change in maternal plasma 
progestogen levels preceeds parturition, 
concentration in the umbilical circ ulation falls 
significantly 24-48 hrs before delivery. Plasma 
oxytocin titre increases during second stage 
labour (Allen et al, 1973) probably as a result 
of the stretching of cervix and vagina as the 
foetus enters the birth canal. In add ition it is 
known that exogenous oxytocin rapidly raises 
PGFM concentration and initiates foaling. 
Prostaglandins and oxytocin jointly bring 
about rhythmix uterine contractions of 
second stage ensuring birth of the foal. 

In the present paper an attempt has been 
made to compare the process of parturition in 
Equines based on observation in 35 horse 
mares (HB) producing horse foals and 48 
horse mare producing Mule foals (MB). 
Observations on 12 donkey mares producing 
donkey foals and 18 poney mares producing 
ponies have al so been included for 
comparison. The observations on Donkey 
mares and ponies are from local population of 
upper Assam while those of horse mares are 
from one of the Equine breeding studs. Data 
on gestation period, foal ing time and birth 
weight have also been included for additional 
568 horse mares (214 producing horse foals, 
354 mule foals and 130 donkey mares) .. 

The ages of mares ranged from 4-21 yrs 
with previous pregnancies ranging from 0-12. 
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The horse mares included were mostly Indian 
with exception of a few heavy mares from 
rrance and Argentina. All the donkey mares 
and poney mares were kept under natural 
conditions and foaling was in open fields 
(controlled area) while the horse mares were 
under controlled stable conditions and foaled 
in foaling boxes. The length of gestation 
ranged between 33 1 days to 335 days for horse 
mares, 330-333 days for poney mares and 355-
359 days for donkey mares. Male foals had 
significantly longer gestation period (Table I). 

Preparatory Stages of Parturition (Terminal 
stages of Pregnancy). The mammary glands 
development was seen 3-4 weeks before 
parturition. They enlarged, became tense and 

swollen. The teats begin to swell rapidly 
during last 48-60 hrs of parturition and their 
tips are directed, downwards. Majority of 
mares formed a small bead of wax like 
material (pre-colostrum) a few hrs before. 
This was a c lear indication of foaling within 
12-24 hrs. Mammary development in older 
mares was abrupt, while in barren or maiden 
mares it was a slow process covering 3-4 
weeks. There was no visible d ifference 
between poney mares and horse mares 
carrying horse foals or mule foals. Donkey 
mares however differed from horse mares, in 
that there was no wax like secretion till the 
t ime of foaling and the mammary 
development was seen during two weeks 
before parturition. Few o lder mares, both 
horse and donkey, showed running of milk 
through teats about 2-8 hrs before parturition, 
thus the foals of such mares suffered loss of 
colostrum. 

All the donkey mares but only few 
horse/ poney mares developed subcutanous 
oderna of the ventral abdomen during 
advanced pregnancy. Relaxation of 
sacrosciatic ligament or sacro-iliac ligament 
could not be noticed except in five horse 
mares and 2 poney mares. This may be due to 



the thick/ heavy musculature. J een Renton 
(1984) has also observed that slackening of 
ligament is not reliable in horses. No 
enlargement or any other visible change could 
be noticed in vulva! lips ti ll 2-3 days prior to 
parturition. However, the vulva got swollen 
and enlarged in almost all mares 24 hrs prior 

to parturition. Thus, vulva! enlargement is an 
indicator of parturition. Rectal palpation in 
12 mares expecting parturition revealed that 
all the foal foetuses were in ventral position, 
except one which seems to have turned before 
start of labour. This mare parturated 41 hrs 

after rectal palpation. 

Time of Foaling:- All the mares observed, 
except two, foaled during night (dark hours) 
and majority between 21.00 to 23.50 hrs. One 
mare foaled at 07.00 hrs and the other at09.00 
hrs. Both these mares were however in older 
age group. Of the 12 donkey mares, 9 foaled 
between 01.00 hrs and 05 .00 hrs. Foaling in 
poney mares was between 20.00 to 24.00 hrs. 
Time taken for foaling varied between 40 to 
130 mts. It was shorter in poney mares and 
longest in donkey mares. The second and 
third stage foaling was completed in I 0-66 mts 
with maximum time required for first stage. 

Stages of Parturition:- The act of parturition 
was observed in two phases. Terminal stages 
were recorded in day light while actual foaling 
was closely o bserved from 20.00 hrs onwa rds. 
Larger mares (those delivering ho rse foals) 
took longer t ime and poney mares. the 
shortest time fo r pa rtu rition. Donkey mares 
however took longest time (Table 2). 

First S tage:- T his is characterised by 
re laxation of ce rvix . sta rt of u terine 
contractions and dilatio n o f cervix. The mares 
evinced increased restlessness and spasmodic 
abdominal pain which was due to vigor6us 
movement of foetus. Mares moved in loose 
boxes with tail raised or hold in~ it to the side 
of vulva. Patchy sweating was seen in majority 
of cases alongwith colicy pains. Mares passed 

soft to liqu idy faeces. S weating was 
prominant in ho rse mares a nd scanty in po ney 
mares. Only one do nkey ma re had profuse 
sweating while others did not show any 
sweating. 

Under natural conditions, mares a bout to 
foal sought solitude and gave birth only 
during darkness. No sooner the cervix was 
dilated, chorio-allantois placenta became 

Table 2: Time required for various stages of labour in Equines (in minutes) 

Stages of Labour (mts) Time taken Total ti1rn: 

s. Category by Foa l to r<:1.j uired for 

No. First Seco nd Third stand up i>art uri t ion 
(mt~.) (mts.) 

I. Horse breeding IS 7.68 39 13 75 
mares 

2. Mule breeding 12 8.4 28 15 70 

mares 

3. Poney breeding 10 6.7 15 10 60 

mares 

4. Donkey breeding 25 14.12 45 25 85 

mares 
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separated. Myometr ial co ntractions 
propelled the- foetus towards di lat ing cervix. 
the foal turned upside down and one foreleg 
with intact chorio-alla ntois was forced in the 
cervical canal, rupturing the membrane with · 
the fluid gushing o ut. The foetus was forced 

• out in the cervical canal with continued 
myometrial contractions. Once the foal's head 
entered pelvis, the pelvic reflexes are initiated, 

causing straining of a bdo men. This stage was 
similar in all the mares. Left foreleg remained 
in advanced position in all cases. However in 
three donkey ma res, the right foreleg was in 
advanced position. In one donkey mare. the 
rupture of chorio-a llantois took more then ten 

minutes. T his mare was in debilitated 
condition and anaemic. 

Total time ta ken for first stage varied 
between 10 to 30 mts (Mean 23 mts). 

Second S tage:- This stage included the events 
from rupture of allanto--chorion and escape of 
allantoic fluid to birth of foetus. As soon as 
the allanto--chorion was ruptured, almost all 
the mares lay down on their side, evidently for 
pressing the abdomen. Three horse mares and 
one donkey mare gave birth while standing. 
The amniotic sac appeared at lips of vulva. 
Mares started powerful straining efforts. 
Some mares produced involuntary grunting 

sounds. With the muscular contractions, 
expulsion of foal started . In a ll t he cases, o ne 
limb was in advance. of the other by 4 -5 cm. 
Maiden a nd young mares had some difficulty 
in getting the foeta l head out of birth canal. 
Straining efforts continued in all cases till hips 

!. of foetus were expelled and thereafter stopped 
abruptly. Hind limbs still remained in vagina, 
probably to protect it against ballooning and 

,, intrusion of infections. ·The foals remained 
lying on the ground in natural position which 
helped draining of foetal blood present in 
placenta to the foal's circulation. All the horse 
mares were helped in removing the amnion 
but in case of poney and donkey mares it was 
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natural. The foals rapidly tore through and 
escaped from amnion. Rupture of umbilical 
cord was in a variety of ways. In horse ma res. 
it was done by the assistant (cutting the 
umbilical cord) while in donkey and poney 
mares, it ruptured either by movement of foals 
legs or when the foal tried to get up. A clea r 
fluid was seen running through the nostrils of 
three horse foals a nd five mule foals, but 
a lmost all the foals foa med from mouth. Hind 
limbs a utomatically slipped in all cases in a 
period of 5-15 mts (except in two cases). Two 
mares took some pause after expulsion of 
thorax of foal, resulting in longer period for 
stage two, total time for which varied from 4 
to 23 mts. After expulsion of foal. t he mares 
took some rest and then got up. Once the mare 
got on its feet , the maternal instinct and 
behaviural changes such as licking. nuzzling 
and nudging the foal, started.Rossdale (1966) 
observed that rest period in thorough breds 
was more than that in poney mares. 

Third S tage:- It covers expulsion of placenta. 
The expulsion of foetal memberanes is rapid 
in equines and retention is very rare. Once 
allanto-chorion is detached. it acts as fo reign 
body and the myometrial contraction alone 
throws it out. The pelvic reflexes start once 
again when membranous mass reaches the 
pelvis. The equine placenta is expelled inside 
out with foetal surface of the allanto-chorion 
being outer most. All the mares threw the 
placenta without any extra effort. Total time 
ranged between 5 to 46 mts. 

Newly Born Foal:- Immediately after 
delivery. the foals started breathing. Two 
foals started breathing before fully breaking 
through the amnion. The visible mucous 
membrane appeared congested at birth but 
soon became bright pink. Almost all foals lay 
in rest ing position till the mares started licking 
or moved away by the attendant. Seven foals 
however got up without a ny stimulation from 



dam. Time taken for foal to get up was 5-13 
mts. The foals were unsteady but started 
locating udder. 

It is concluded that Horse, Poney and 
Donkey mares show very little variation in the 
entire process of parturition. 
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ABSTRACT 
Changes in the pelvic dimensions during 

pregnancy and after parturition were studied 
in 4 1 non-descript goats. The mean pelvic 
outlet/ inlet areas were 63.57 ± 1.26/ 168. 76 ± 
2.56 cm

2 
on the day of service. Both the areas 

did not show any significant change upto 16 
weeks of gestation. Thereafter, a linear 
increase in both the areas was observed. The 
total increase in the pelvic outlet/ inlet a reas 
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was 0.93 cm2
/ 1.87 cm2 upto parturition. 

Following parturition, the areas started 
decreasing and reached to a lmost pre­
pregnancy status within 3 weeks post-partum. 

* * • 
An increase in the pelvic dimensions with 

advancement of pregnancy is reported in 
women (Ba ired, 1952) and cattle (Ben David, 

1964 ). Such informations are meagre in goats. 
Changes in the pelvic outlet and inlet areas 



during pre a nd post-partum period in non­
descript goats were recorded in the present 
investigation. 

Materials and Methods 

A pelvimeter {Chinchkar and Velhankar, 

1983) with minor modifications was used to 

measure the area of pelvic inlet and outlet in 

41 does. The pelvimeter was used to measure 

the d istance bet ween the external angles of ilia 

(a) and the perpendicular distance between 
the coxo-femoral joint and the highest point 

of the croup (c). The distance between the 
lateral ischial tuberosities (b) was measured 

by vernier callipers. The transverse diameter 

of outlet (d) was calculated by formula : 

I / 4(a+ b) + 1.29 and the vertical diameter (e) 

by 3/ 4(c) + 1.35. The pelvic out let area was the 
product of "d '' a nd "e". Similarly. the 

transverse diameter of inlet (f) was calculated 
by the formula 12.2/ 10 (d) + 2.5 I and the 

vertical diameter (g) by 13 / 10 (e) + 3.51. T he 
v- pelvic inlet area was the product of " f" and 

"g". 

The pelvic measurements were reco rded at 

monthly interval upto 4 months of pregnancy 

and then at weekly interval upto the day o f 
parturition and after parturition till the 

readings were constant. 

Results and Discussion 

The mean pelvic outlet and inlet areas on 
the day of service were 63.57 ± 1.26 and 168.76 

± 2.56 cm2 respectively (Fig. I ). Both the areas 
d id not show any s ignificant change upto 16th 

week of gestation. A linear increase in both 

the pelvic areas was observed after 16th week 
of gestation till the ma ximum values reached 

on the day of pa rturit ion (64.86 ± 1.29 and 

171 .4 1 ± 2.65 cm2
, respectively). Following 

parturition, the areas s tar ted decreasing and 
reached to pre-pregna ncy status 3 weeks post­

pa rtum i.e. 63.60 ± 1.26 cm1 (outlet) a nd 
169.09 ± 2.5 cm! ( inlet). 

The comparable in forma tions on the 

pelvic changes in goats during pregnancy were 
not available. However, severa l workers 
reported in cattle that there is a gradual 

increase in the p elvic dimensions in mid­

pregnancy with s ignificant rise at the time of 

calving (Ben David, 1964; Reddy, 1972 and 
Verma, 1981). 

Relaxin, a horm one sec reted during 
pregnancy is responsible for widening the 

birth canal by softentng or relaxing the fi bro­
cartilagi n o u s ligame nt o f the p ubic 

symphysis. It acts on connective tissue 

primarily by inducing a~ enzymatic 

depol y me rizat ion of such colloidal 

compounds of joints as glycosaminoglycans 
and collagen ( Mc Donald, 1980). 
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ABSTRACT 

Studies on impact of Artificial 
Insemination were done with A kola district as 
a model. Various findings are presented and 
discussed for improvement of A.I. technique 
in the field. 

* * * 
In advanced countries of the world 

artificial insemination is now generally 

Present address: 

accepted as a normal method of breeding 
quality cattle. The technique came to India in 
the year I 944 and paved the way for its 
successful use in the country as a whole in the 
decades that followed. Large scale expansion 
of Artificial Insemination came in India with 
t he launching of In te n sive Cattle 
Development Programme and All India 
Coordinated Research Project of !CA R. 

I. Professor Eme ritus (!CAR) PKV, Nagpur Veterinary College, Seminary Hills, Nagpur444 006. 
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The initial development of the technique 
was rapid in India, however the subsequent 
progress has not been commensurate with the 
efforts put in chiefly because there was no 
proper appreciation of the far reaching 
consequences of the technique for bovine 
improvement and the necessity of meeting the 
challenge by providing the organisation to 
look after the day to day needs and also for 
solving the problems arising from large scale 
field application of the technique. 

Present studies were undertaken to know 
the extent of usefulness of A. I. in Vidarbha 
region of Maharashtra State under field 
conditions and possible handicaps, with a 
view to help in futu re planning or 
modifications in the existing set up, 
techniques and practices if necessary. 

Materials and Methods 

Akola being the centre of Vidarbha 
region, was selected as a model for this study. 

There are 13 b lock veterinary 
dispensaries and 55 Aid centres supplied with 
chilled semen thrice a week in Akola district. 
Data was collected from 68 centres. The 
parameters s tudied were : 

I. Utility of A. I. service in livestock 
production. 

2. Trend of A. I. in rural areas over the past 
decade. 
3. Conception Rate (C. R.) in cows and 
buffaloes subjected to A.I. 

The relevant data of a decade ( 1964-1974) 
from Key village centres (K VC) and Artificial 
Insemination Sub-centres (AIC) in Akola 
district. was studied and analysed. 

Results and Discussion 

25,095 females were bred by A.I. m Akola 
district during the ten year period, of which 
maximum of I0,469 (41.71 %) were at K. V.C. 
Akola followed by8,075 (32.17%) at K.V.C., 
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Washim. Further 1,689 (6. 73%); 1,358 
(5.41%); 789 (3.14%); 763 (3.04%); 571 
(2.27%); 488 ( 1.94%); 487 ( 1.94%) and 406 
( l.61 %) females were bred at A. I. subcentres 
Akot, Barshi Takali, Risod, Karanja 
Murti2apur, Manora, Mangrulpir and 
Balapur respectively (Table I). 

Two K VCs A kola and Washim accounted 
for 73.89% of the animals bred by A.I. as 
against 46. 11 % pooled data of all the eight 
A. I. subcentres. This might be due to the 
relative impact created by the Key village 
centres with independent technicians working 
for A. I. work in these locations. 

The total bovine female population of 
breedable age in Akola district was 2.27 lacs, 
of which only 12% was bred by A. I. ~nd the 
remaining mostly by stray breeding bulls of 
questionable and low genetic make up. The 
low response to A. I. appeared to be due to 
lack of initiation and motivation of the cattle 
owners regarding the qualitative advantages 
of breeding their animals with superior germ 
plasm. Similar observations are reported by 
Andreev (1941 ), Lagerlof et al ( 1963) and 
Satishchandra ( 1970). 

The traditional management practices 
adopted such as sending all cows of the village 
for grazing with stray bulls roaming with the 
herd , lack of proper heat detection 
programme and high incidence of weak heat, 
pose a major hurdle to the progress of A. I. in 
rural areas. This was apparent from the 
relatively better response of urbanised rural 
areas of Akot and Washim. This is in full 
agreement with the findings of Kaikini and 
Pargaonkar ( 1977). 

The relatively low percentage of animals 
inseminated in subcentres (Table 1) was 
pos s ibl y due to operational and 
organisational difficult ies. The meagre 
progress may be due to A. I. entrusted as an 
additional work to the technicians in charge of 



these institutions. Another reason was lack of 
the livestock owners for resorting to A.I. The 
variation in the continuity of the inputs for 
A. I. activity may add to the lower response . 

Out of the total animals inseminated, 
53.14 percent were buffaloes and 46.80 
percent were cows. The increase in the 
percentage of buffalo inseminations was 
probably because of non-availability of good 
Murrha buffalo bulls for natural service and 
preference of livestock owners for the high 
yielding Murrha breed, besides popularity of 
buffalo breeding in this home tract of Berari 
(Nagpuri) buffaloes. 

Semen Supply: Out of the total need of all 

these centres in the district, o nly 14.2% semen 
was utilised for A. I. and the rest was discarded 
(85 .80%). The considerable waste of valuable 
germ plasm is a serious matter. The difficulty, 
can only be solved by motivation o f the 
cultivators for taking to A.I. P rogramme. 
Scrub buUs must be castrated so that breeding 
can be done by A.I. alone. An Act to control 
Artificial Insemination in the province is 
essential for such cases (Watson, 1948). 

Bu1falo bull semen wilisation:The utilisation 
percentage in respect of buffalo bull semen 
was better mainly because of non-availability 
of good q ua lity Murrha bull. Probably, acute 
scarcity of buffalo bulls directed t he 
cultivators to adopt A. I. technique. The 
higher utilisation percentage of buffalo bull 
semen showed that the cultivators of this area 
were more inclined to buffalo breeding. 

Animals Inseminated: The inseminations 
done by Exotic, Hariana and Buffalo bull 
semen were 2, 140; 9,619 a rid 13,336 
respectively, which are very low (Ozin, 1938; 
Anon, 1948). 

Conception Rate (C.R.): A little over half the 
total number of animals inseminated were 
examined for pregnancy diagnosis (56.25%). 
The follow-up percentage was lesser and it 
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was felt that for undertaking the complete 
follow-up a se parate staff was required. This is 
in accordance with the opinion expresstd by 
Lagerlof et al ( 1963). On the other hand, the 
livestock owners were a lso not found to be 
vigilant for getting their cows examined for 
pregnancy diagnosis, which is in partial 
agreement with Satishchandra ( 1970). 

The overall C.R. (44.61%) was greater 
than 42% recorded by Vorobiev and 
Schneerson (1933) and lesser than 92.67% 
recorded by Altara and Adriano (1938). 70% 
recorded by Bhattacharya and Prabhu(l953) 
and 62% recorded by Povuna et al (1968). 
Lower C. R. might be due to t he lack of skill of 
the technicians working with the institute, 

together with smaller number of cases 
followed up after A. I. Besides, the non­
synchronisation of insemination and 
o vulation timings might have contributed to 
low C. R. These findi ngs are in full agreement 
with Henderson ( I 939). 

S uggestions for improvement of A.I. in the 
field: 

L. Supply of semen doses may be regulated 
according to the requirement of each 
individual centre. instead of supplying al a 
uniform rate on adhoc basis lo all centres. 

2 . Sincere , vigorous and co nt inuous 
extension efforts are most essential to 
motivate the cultivators lo ta ke to A.f. 
programme for producing high yielding cross 

bred cows and buffaloes. 

3 . Buffalo still continues to be the main 
animal for milk production. Intensive effort~ 
for genetic improvement of buffaloes are 
essential. 

4. A ~areful and intensive follow-up 
programme is essent ial. 
5. Separate technical staff be entrusted with 
intensive A. I. and gynaec health control work. 
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6. Continuous periodical training be 
imparted to A.I. Technicians for improving 
their technical efficiency and conception rate 
of the cases handled by them and 

7. Organisation of periodical gynaecological 
health control camps with the technical 
participation o f Animal Reproduction 
specialists of Agricultural Universities. 

Table 1: Utilisation and Fertility of the Semen Doses at the Key Village Centres 

and A.I. Sub centres of Akola District (1964-74) 

Centres 

Key Village Centres 
I. Washim 

2. Akola 

Sub--Qentres 

I. Akot 

2. Barshi-Ta kali 

~ 3. R isod 

4. Karanja 

5. Murtizapur 

6. Manora 

7. Mangr-u'lpir 

8. Balapur 

Utilization I Breeda ble 
of Diluted females 

semen (%) inseminated (% 

10.82 

19.84 

20.01 

23 .48 

10.76 

15.76 

7. 19 

7.87 

8.55 

13. 11 

38.6 1 

47 .75 

11.4 1 

7.27 

3.49 

4.95 

0.67 

2.23 

2.59 

2.93 

REFERENCl-:S 

Conception Rate (Percent). 

Exotic I Haryana I Buffalo I Overall 

28. 11 

46 .69 

81.25 

47.82 

36.84 

31.84 

29.03 

36.36 

76.20 

32.92 

47.55 

41.89 

79.85 

58.67 

45.45 

34.26 

46.22 

6.94 

93.75 

41.12 

38.86 

40.52 

65.38 

58.70 

39.66 

32.88 

37.30 

64.40 

70.83 

24.88 

4 1.91 

41.22 

24 .00 

56.49 

40.68 

36.59 

41 .30 

66.37 

78.20 

31.14 
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Temporary Engorgement Of Teat (TET) - Its Relationship With 
Occurrence Of Estrus In Buffaloes. 

A.K. BANERJEE*, R. ROY CHOUDH URY and S.K. BANOOPADHYAY 

Deparlmt·nt of Animal Gynaecology & Obste1rics, Bidhan Chandra Krishi Viswavidyalaya, 

P.O. Mohanpur (Nadia) 741 246. 

ABSTRACT 
811 graded Murrah buffaloes were studied 

for a peculiar phenomen·on exhibited by 
majority of them with engorgement of the 
teats prior to the onset of real heat. The 
proestrus behaviour termed as 'TET' 
phenomenon is used by most animal owners 
as an important tool for detection of incoming 
estrus. Day of occurrence of this 
phenomenon, its duration and relationship 
with the onset of estrus and number of 
calvings were studied in details. 

While investigating certain aspects of 
reproductive failures in buffaloes which were 
located in organised private Khatals in and 
around Calcutta and belonged to owners who 
maintained them on commercial basis for 
daily sale of whole milk, it was reported by the 
buffalo owners that there is temporary 
engorgement of teats (TET) in majority of 
their incoming estrus buffaloes. Perusal of 

• Head, l)eptt. of Ve1erinary C linic. 
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available literature indicate only one record 
by Sheokand et al, ( 1982). As the 'TET' 
phenomenon was found to be of major 
importance in the detection of incoming 
estrus in buffaloes as reported by the buffalo 
owners, it was planned to study in details the 
day of occurrence of this phenomenon, its 
duration and relationship with the onset of 
estrus and number of calvings. 

Materials and Methods 

The study comprised of 8 I l buffaloes, out 
of which 507 were from suburb of Calcutta 
(Group A) and 304 from thickly populated 
central areas of Calcutta City (Group 8) 

Group A buffalo cows were mostly 
maintained under loose housing system and 
enjoyed the facilities of open space. few hours 

grazing and pools for wallowing. Group 8 
buffalo cows were tethered and crowded in 
very limited space in impr<?vised sheds. The 
animals enjoyed no facilities for wallowing. 
free movement and grazing except sprinkling 
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of cold water once or twice daily before each 
milkrng. Statistical analysis of data was done 
as per S nedecor and Cochran ( 1967). T he 
mean values of the percentages of different 
pa rameters were converted in the angle va lues 
for analysis of va riance. 

ResuJts and. Discussion 

Of the 81 1 buffalo cows. 80. 72% from 
c;·roup A. 82. 18% fro m Group B and overall 
81.45% buffaloes exhibited T ET phenomenon 

(Table I). Considering the animals of Group 
A and Group B together. the TET 
phenomenon remained on a n average for 3.86 
± 0.67 days and estrus appeared on an average 
of 8.45 ::!: 1.16 days after disappearance of this 
phenomenon. in 655 buffalo cows (Table 2). 

The exhibition of T ET phenomenon in 99. 
I 04. 122 & 135 buffalo cows representing lirst, 
second. third and fourth lactation were o n a n 
average 102.0, 95.5, 84.2 & 76.5 days after 

Table I : Frequency distribution of TET occurrence in buffaJoes. 

Khatal Number of Number of Animals Percentage of Animals 
I 

Group. Numbers O bservations. with TET Phenomenon exhibiting TET Pheno me no n 

I 77 61 79.22 
2 88 73 82.95 
3 1 IO 83 75.45 

A 4 78 63 80.76 
5 102 81 79.41 
6 52 45 86.53 

Group total with 

Mean & Standard 6 507 406 Mean = 80.72 ± 3.75 

Deviation. 

7' 42' 33 78.57 

8 60 45 75.00 

9 58 46 79.31 

B IO 51 48 94. 11 

11 4 1 35 85.36 

12 52 42 80.76 

Group total with 

Mean & Standard 6 304 249 Mean = 82. 18 ± 6.74 

Deviation. 

Overall with Mean 

and Standard 12 811 655 Mean = 8 1.45 ± 5.25 

Deviation. 
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parturition respectively. The average duration 
of this phenomenon and interval of estrus 
occurrence after disappearance of this 
phenomenon in the above four lactations were 
3.2, 2.8. 3.4. 3.0 and 7.2. 7.9. 9.2. 9.6 days 
respectively (Table 3). The interval of its 
occurrence after parturition decreasd with the 
increase in the number of lactation!>. while the 
interval time of occurrence of post-partum 

estrus after disappearance of the TET 
phenomenon showed a reverse trend. 

Analysis of variance of the occurrence and 
d uration of T ET phenomenon did not reveal 
any sign ificant difference between the two 
groups and between the Khata ls (Table 4). 

During investigation, most of the buffalo 
owner paid great importance to consider this 

Table 2: Relationship o f disappearance of TET phenomenon and appearance of estrus. 

Group. 

A 

Group total with 

Mean & Standard 

Deviation. 

B 

Group total with 

Mean & Standard 

Deviation. 

Overall with Mea n 

and Standard 

Deviation. 

Khatal 

Number 

I 

2 

3 

4 

5 

6 

6 

7 

8 

9 

10 
11 

12 

6 

12 

umber of 

Observations. 

6 1 

73 

83 
63 

81 

45 

406 

33 

45 

46 

48 

35 

42 

294 

655 

Dura tion of TET Interval time of estru~ 

Phenomenon after disappearance of 

(Avera ge days) TET phenomenon 
(Average days) 

4.6 9.2 

3.8 7.5 

3.0 10.2 

4.8 8.1 

3.3 8.6 

3.8 9.0 

Mean = 3.88 ± 0.70 Mean = 8.76 ± 0.9J 

3.6 7.6 

4 .0 5.8 

5.0 8.4 

4.2 9.8 

3.0 8.2 

3.3 9.1 

Mean = 3.85 ± 0.71 Mean = 8.15 ± I.J7 

Mean = 3.86 ± 0.67 Mean = 8.45 :t I. I <1 
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phenomenon as a criteria for d etection of 
incomi ng estrus in their buffaloes. S heokand 
er al ( 1982) s!Udied this phenomenon in 
Murrah buffaloes and reported its occurrence 
in 80% young and 100% old buffalo cows. Our 
fi ndings a re more or less in tune with their 
reports. Janakiraman ( 1978) s tudied 

proestrus behaviour in buffaloes and reported 
that 3-5 days before the onset of real heat, 
some buffaloes exhibited heat like activi ty 
showing uterine discharge a nd uterine tone. 
He further reported an increase in the 

circulating levels o f prolac tion FS H and 

FSH / L H ratio during the proestrus period. 
His repo rt, however did not indicate any 
o bservation on T ET phenomenon d uri ng 
proestrus behaviour in buffaloes. F urther 
s tudies are, therefore. considered necessary to 

determine the scientific basil, of the TET 
phenomenon in buffaloes in view of iti. 
importance imparted by the owners fo r 
detection of incoming estrus in thei r 
buffaloes. 

Table 3: Lactation-wise occurrence of TET phenomenon. 

Time interval of Duration of TET T ime intervalofappearan ce 
Sequence of Number of occurrence of TET Phenomenon. of post-partum estrus 
Lactations Observations. phenomenon after (Average days) after oisappearance 

parturition of TET Phenomenon 
(Average days) (Average days) 

First Lactation 99 102.0 3.2 7.2 
Second Lactation 104 95.5 2.8 7.9 
Third Lactation 122 84.2 3.4 9.2 
Fourth Lactation 135 76.5 3.0 9.6 

Mean= 89.55 Mean = 3. 10 Mean = 8.47 
± 11.39 ± 0.25 ± I.I I 

Table 4: Analysis of variance of occurrence and duration of TET phenomenon. 

Mean Squares. 
Source of variation Degrees of Freedom 

Occurrence of T ET Duratio n of TET 
Phenomenon Phenomenon 

Total 

Groups 

-· Khatals 

Error. 

11 

I 

5 
5 

6.08 N.S. 

19.00 N.S. 

20 .01 N.S. 

0.01 N.S. 

0.96 N.S. 
1. 22 • 

N.S. = Non-Significant 
REFERENCES 
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SHORT COMMUN ICATIONS 
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A Note On The Occurrence Of Uterine Polyps In A Sahiwal Cow 
D.L. PAIKN E and V. P. PATHAK 

Department of Pathology, Nagpur Veterinary College, Nagpur-440 006. 

Uterine polyps a re very u ncommon in 
bovines. J ones and H unt (1983) reported it to 
be common in cat, rodents a nd man. Because 
of its rare occurrence the authors a re placing 
on record a case of uterine polyps in Sahiwal 
cow which they had encountered during 

rou tine necropsy. 

ASahiwalco~ No. 108.aged4 1/2 yearsof 
Cattle Breeding Farm, Nagpur Veterinary 
College, Nagpur wa~ brought to the 
Pathology Department for necropsy. (PM 
No. 224/ 88). The animal had calved on 
18.12.88 at 13 hours for the first time in her 
life. A full term female calf weighing 22 Kgs 
was born. The placenta was expelled at 2 I 

hours on the same day. There was prolapse of 
the uterus during mid-night. The uterus was 
badly damaged and torn at many places. The 
animal died at about 0200 hours on 19. I 2.88. 

During necropsy, eyes appeared sunken. 
ln pelvic cavity about 800 gms blood clots 
were seen. The prolapsed uterus was badly 
injured at many places as if it was trampled . 
On opening the uterine cavity, remnants of 
placenta were not seen in the left horn which 
was carrying the foetus. Cauliflower like 
whitish creamy growths were seen in the 
mucosa in between t he colyledons which were 
projecting into the lumen (Fig. I ). T he / 

growths appea red freely movable in the 

Fig. I. Gross photograph of uterine polyps in a Sahiwal Cow. 
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mucosa when handled. T he right horn 
appeared normal. T he pelvic lymph node 
appeared enlarged and edematous. Sub­
endocardi'um of left ventricle showed 
extensive haemorrhages. T he cause of death 
was a ttributed to be traumatic shock . 

On histo-pa th ologica l examination, 
uterus showed thickening of submucosa due 

to large amount of fibrous connective tissue 
and fully formed b lood vessels. Uterine glands 
appeared to be normal. The mucosa showed 
numerous papillomatous projections lined by 
tall / cuboidal cells which were foamy and were 
projecting in the uterine lumen (Fig. 2). 

Muscular a nd serosal layers were not affected. 
Pelvic lymph node was edematous and 
evidence of any metastasis was not detectecl . 

Fig.2. Microphotograph showing uterine polyps in a Sahiwal Cow H.E. X 100. 

REFERENCE 
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A Note On Recurrence Of Uterine Torsion In A Cow With Didelphic 
Uterus 

G.S. D HALIWAL, S. PRABHAKAR and R.D. SHARMA 

Department of Obstetrics & Gynaecology, College of Veterinary Science, Punjab Agricultural University, 
Ludhiana- 141 004. 

Torsion of uterus in bovines is considered 
as a complication of late first stage or early 
second stage of parturition and occasionally 

of advanced pregnancy (Vasishta, 1983). 
Various factors like physical. anatomical and 
hormonal (Arthur et al. 1982; Roberh. 197 I ) 
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ha"e been put forth to predispose this 
condition. It has also been postul?.ted that 
imbalance cau~ed by non pregnant horn helps 
ro1a11on of uterus. The present note records 
the recurrence of uterine torsion in a cow 
ha\.ing didelphic uterus. 

A 4 year old crm,~ bred l:ll\\ wi1h didclphic 

uterus was reported to suffer from uterine 
torsion (Dhaliwal. et al. 1988). The same 
animal was again presented to the veterinary 
clinics with colicky symptoms at 7 months of 
gestation. Enquiries from the o wner revealed 
that she was naturally served a nd had 
abdominal pain since past ten hours. In the 
previous gestation when the a nimal had 
suffered from uterine 1orsion. there was 
presence of abdominal pain for the last 3 d ays 
but there was neither relaxation of pelvic 
ligaments nor let down of milk. Per vaginal 
examination had shown a cervix with blind 
pouch and a vaginal fold turning towards 
right. (D haliwal et al. 1988). 

D~iring the present parturition. the general 
a nd specific examination coi ncided with the 

findings as in the previous ges1a1ion i.c .. 1here 
was colicky pain, no relaxation ol pel\ ic 
ligaments and let down of milk 'was also 
absent. The animal was partially off feed sine<: 
the previous day. Post~en ,cal right side 
uterine torsion was diagnosed by P. V. 
examination. Complete detorsion o f the 
uterus was achieved in a single roll b~ 
Schaffer's method (Roberts. 1971 ). Cervix 
was completely open and a dead male calf was 
extracted with mild t raction. 

Asymmetr} and imbalance caused due to 
smaller size of the non pregnant horn is one of 
the several causes put forth for the occurrence 
of uterine torsion (Sloss & Oufty. 1980). 
However. in the present case the assumption 
that the pregnant horn rolls towards and over 
the no n pregnant horn (Gloor. 1973 and 
Frerking et al. 1975) holds to the contrary as 
there was no non-pregnant horn. This shows 
that the uterine torsion can occur even in cases 
having only the pregnant horn. 
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A Note On Oestrous Cycle Characteristics In Surti And Marwari 
Goats* 

P.K. SURESH KUMAR, A.Y. PAT EL, R. NIGAM and Y.M. ME HTA 

Reproductive Biology Research Unit, Gujarat Agricultural University Anand Campus, Anand-388 110. 

Some studies on oestrou s cycle 
characteristics are available in goats (Singh 
and Senger. 1979; Singh et al, 1979; Wani 

1980). Information on Surti and 
Marwari goats is not available. As such, the 
present study was undertaken to establish 
duration of oestrus, oestrous cycle and its 
relationship with the seasonality. 

A herd comprising of 52 Ma rwari and 31 
Surti goats were maintained under stall-fed 
conditions. The daily ration of these animals 
included 2S0 gms of concentrates. S gms of 

mineral mixture, 2S gms of crushed maize and 
1.5 kg g reen fodder with weekly 
supplementation of 3 ml shark liver oil as 
growth promotor. The animals were 
vaccinated regularly against Enterotoxemia, 
F.M.D. and H.S. infections. 

The goats were checked daily for oestrus at 

0800 hrs and l 800 hrs with the help of a teaser 
buck. The records, consisting of oestrous 
behaviour. length of oestrous cycle and 
duration of oestrus were duly maintained for 
all the goats. Three seasons namely winter 
(Nov.-Feb.) Summer ( March-June) and 
Monsoon (J uly-Oct.) were taken into 
consideratio n to study the effect of seasonality 
on the oestrous cha racteristics in goats. 

Earlier studies in Jamnapari, Barbari, 
Black Bengal a nd Beetal goats reported 10 to 

14% short cycles (less than 10 days). 50% 
medium cycles ( 10-20 days) and 3 l to 40% 
long cycles (more than 28 days) (Singh and 
Senger, 1979). In the present study. the Surti 
breed revealed more number of short cycles 
(52.63%) as compared to Marwari goats who 
exhibited larger number (SS. 77%) of medium 
cycles (Table 1 ). The medium cycle length ( 19-

22 days) in our study is quite comparable to 
the normal cycle length ( 19-20 days) reported 
for Angoragoats( Rensnusy, 1971). T he mean 
oestrus duration was reported to vary between 
12 to 60 hrs in Barbari (Sahni and Roy. 1967) 
a nd 24 to 48 hrs in Jamnapari goats (Khan. 
1980). The present study revealed 35 hrs to 54 
hrs mean oestrus duration for Surti and 
Marwari goats (Table I). 

Th e ambient temperature and 
photoperiodicity are positively correlated 
with mating in goats (P hillips. 1943). In some 
previous investigations, Assam goats reported 
to have peak breeding season in May 
(Raj konwar and Borgohain. 1978). whereas 
two breeding seasons - Summer(May to J uly) 
and Monsoon (Sept. to Nov.) were observed 
in Ba rbari and J amnapari goats (Singh and 
Senger 1979). The present s tudy recorded 
more number of cycles in Summer and 
Monsoon for Surti breed a s compared to 
Marwari goats who exhibited maximum 
number of cycles in Summer season (Table 2). 

• Part of research work presented to 76th Indian Science Congress Session, Madurai, Jan. 7-12 1989. 
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Table I: Variation of oestrous cycle length and oestrus duration in Surtj and Marwari goats. 

Oestrous Oestrus , Oestrus o estrus Oestrous Oestrus 
Breed cycle duration length duration cycle duration 

length 
(days) (Hrs) (days) (Hrs) (days) (Hrs) 

SURTI x 9.2 36.23 19.67 54.67 42.83 42.0 
SE 0.76 7.09 0.41 20.63 · 7.52 8.70 

n 14 14 7 7 10 10 
% 52.63 52.63 15.79 15.79 31 .58 31 .58 

MARWARI X 9.23 36.23 20.03 53.76 3 1.6 49.7 
SE 1.07 7.79 0.17 2.95 3.02 6.39 

n 13 13 29 29 10 IO 
% 25.00 25.00 55.77 55.77 19.23 19.23 

Table 2: Occurrence of oestrus during different seasons in Marwari and Surti goats. 

Breed Winter Summer Monsoon 

Surti 22.89% 37.34% 39.75% 

n 19 37 33 

Marwari 16. 15% 45.96% 37.89% 

n 26 24 61 
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Post-Partum Oestrous Interval In Jakhrana Goats 
A.K. GOEL and K.P. AGRA WAL 

Division of Goat Reproduction and Physiology, Central Institute for Research on Goat5, 

Makhdoom. P.O. Farah-281 122, (U.P.) 

Post-partum oestrous interval has been 
reported in a number of Ind ian goat breeds 
(Sahni and Roy. 1967; Prasad. 1979; Wa ni el 

al, 1980; Singh et al, 1986; Prakash and Khan. 
1988). The present communicatio n report 
about post-partum oestrous interval in 
.Jakhrana goat. 

Sixty-nine Jakhra na goats after normal 
kidding were kept under identical conditions 
a1 the Institute. Kids were allowed to suckle 
their mothers at eight hours interval during 
Ii rst week of their birth. Afterwards they were 
allowed to suckle during morning and evening 
till 90 days of age. Oestrus was detected twice 

daily by using an approned buck. The d,,ta 

was analysed . The average post-partum 
oestrous interval was 129.83 ± 8.02 days, 
ranging from 6 to 263 days. T his is longer than 
post-partum oestrous interval reported in 
Barbari goats by Prasad ( 1979) and shorter 
than those of Jamunapari goats reported by 
Wani et al. (1980). 
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A Note On The Treatment Of Anoestrum In Swine 
K. SUBRAMANYAM NAIDU1, S.V. RAMACIIAND RAIA H2 and P.K. SREI-RAMAN ' 

College or Veterinary Science. I 1rupa11-5 I 7 502 (A.I'.) 

The literature o n the use of prostagland ins 
for the treatment of anoestrum in swine is 

scanty and hence an attempt was made to 
study the effect of the same. 

• • • 
I and 2 A5sistanl Professor and Associate Professor of Animal Reproduction respectively. 
J Veterinary Officer, A.I .C.R.P. on Pigs. 
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Three crossbred (Desi X Large White 
Yorkshire) gilts aged 9 months belonging to 
the All India Co-ordinated Research Project 
(!CAR) on pigs, Tirupathi were found to be in 
anoestrum. 

Liv-52 granules 20 g on alternate days for a 
wee.k and I tablet of Cyclomin-7 once in three 
days for 10 days per animal were given orally. 
No symptoms of heat were noticed. On the 
I Ith day, l000 I.U. of Folligon (l ntervet) was 
given I. M. Even then heat symptoms were not 
evinced. Finally, after 20 days from the 
beginning of the treatment 2 ml of Estrumate 

('l!C.I.) was given I. M. One gilt on the 5th 
day and·2 gilt1, on the 7th day of the treatment 

exhibited standing heat and were bred by 
natural service, out of which only 2 gilts have 
conceived 

From these studies it may be inferred that 
prostaglandin combined with Folligon would 
have helped in bringing the animals to heat. 
The beneficial effect of Liv-52 granules as well 
as that ofCyclomin-7 cannot be ignored, since 
these would have helped in preparing the 
animals for coming into heat. 
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Dicephalus Monster ln A Murr.ah Buffalo - A Case Re.port 
N.M. M ARKANDEYA1, D.R. PARGAONKAR2 and S.A. B~KSH P 

Department of Obstetrics and Gynaecology. College of Veterinary & Animal Sciences. MAU, Parbhani-4J I 402. 

ABSTRACT 

The present communication records a case 
of dicephalus monster in a Murrah buffalo. 

• • • 
Roberts (1971) has reported duplication of 

cranial as well as caudal parts of foetus. 
Duplicatio n of cra nial portion of foetus 
occurs more commonly than that of caudal 

parts . The present report embod ies 
duplication of cranial portion of foetus in a 
Murrah buffalo. 

Case History: A Murrah buffalo of 10 years 
age was presented to the Veterinary Polyclinic 
on 4.10. 1988. History revealed that it had two 
previo us normal calvings a nd was bred by 
natural service. No history of any monstrosity 

I. Assistant Professor. 2. Professor. 3. Associate Professor. 
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was reported either from the dam or sire used 
for other buffaloes. The buffalo delivered a 
monster in the third parturition. Slight 
assistance was required for expulsion of 
foetus, otherwise the parturition was normal 
and foetus was delivered in a nterior 

presentation. 

Examination of the foetus: The monster was a 
well develof>ed live male foetus (F ig. I). There 
were two heads united at neck ends. The skin 
was intact except at third thoracic vertebra 
with a rent covered by a thin membrane. The 
two heads were well developed and eyes. 
nostrils, muzzle and muffle in each were 
normal. There was only one abdomen a nd 
pelvis. T he fore and hind limbs were normal. 
The scrota l pouch was empty as testes were 
not descended. The umbilicus was intact and 
two separate umbilical cords were united in 

umbilicus. 

The monster was alive for 15 hrs. after 
birth. Post-mortem examination revealed 
complete bifurcation of crania l portion upto 
the first intercostal space. Cervical vertebrae 
were well developed in both neck regions. 

Two developed brains were present in each 
skull giving rise to respective spinal cords. The 
spinal cords were united a t first to second 
thoracic vertebrae. Thereafter there was only 
one spinal cord . lntervertebral crest was not 
fully developed. The dorsal route of spina l 
cord after cauda equina was not prominantly 
noted unlike ventral route. All the thoracic, 
abdominal and pelvic organs were of a single 
foetus, normal and well developed. 

Discussion 

Incidence of monstrosit y is well 
documented. Monstrosity o f foetus by 
duplication of either cra nial or caudal parts is 
d ue to defects in ovum, zygote or embryonic 
development. Sane et al, ( 1982) have recorded 
a case of ' Acephalus Acan.liacu~·. 
monstrosity of duplication of cranial portion 
with absence of brains and heart in foetus. 
Roberts (1971) has recorded the features of 
"Dicephalus Dipus Dibrachius" monster 
having two fore limbs, two hind limbs with 
partial duplication of spine and one o r two 
tails. The present case is having simila r 
feat ures. 

rig. I: Dicephalus monster. 
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Cyclopia (A Monster) In A Goat - A Case Report. 
A. K. GOEL, N.K. Sl NHA and K.P. AGRAWA L 

Division of Goat Reproduction and Physiology, Central Institute for Research on Goats, Makhdoom, 
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Monsters (non-genetic anomalies) occur 
d ue to abnormal foetal development. 
Cyclopia or Cebocephalus, a monster occurs 
in sheep, pig or cattle (Binns et al, 1959). 
However, in goats such incidences are meagre. 
Etio logical agents (Teratogens) for this 
condition may be numerous, such as 
e nvironme ntal f ac tors, nut r itional 
deficiencies and drugs or chemicals. These 
teratogens affect specific tissue or organ at 
particular stage of development. This 
condition is characterized by a single orbit. It 
may contain both the eyes placed centrally o r 
containing ill developed global tissue. Global 
tissue may be absent also. Eye lids are either 
absent or rudimentary in nature. There is no 
nasal structure. Upper Jaw is ill developed, 
whereas lower jaw is highly developed and 
placed dorsa lly (Roberts, 1971). 

Case Report: A naturally bred pluriparous 
Barbari goat was brought with the history of 
onset of labour pains fo r 40 hours. Its water 
bag ruptured within two ho urs of onset of 
labour pains. Animal was dull with a norexia 
and both vulvar lips were oedematous. As per 
b reeding date, animal was due for kidding. 

On clinical examination, cervix was found 
to be completely relaxed. Forelimbs along 
with some portion of placenta were hanging 
out of vulva. It was diagnosed as a case of 
d ysto kia. Lubrica ted ha nd was passed 
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through the vagina to locate the presentation 
of the foetus. A little traction was applied to 
take out the foetus which was in dorso-sacral 
position with head in vagina. Foetus was de~d 
but mor phologically normal ( Fig. I). 

Fig. I: Goat with dead foetus and cyclopia. 

Examination by vaginal speculum revealed 
the presence of another foetus in vagina. This , 
foetus was also taken o ut. It was a normal 
sized foetus with developmental defects in 
head region (Fig. 2). It was a monster termed ­
as cyclopia in which both the eyes were placed 
centrally in one orbit, giving the a ppeara nce 
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of single eye. It was devoid of nose. Lower jaw 
was highly developed in comparison to ill 
developed upper jaw. This type of monster is 
reported due to arrest of normal tissue 
development lead ing to this condition 
(Roberts. 197 1). 
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Fig. 2. Cyclopia - A Monster in goat foetus. 
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Ovarian Teratoma In An Alsatian Bitch 
N.P. DAKSHINKAR, V.A. SAPRE, A.W. DESHMUKH, V.P. PATHAK, 

D.L. PAlKNE a:nd A.S. KAIKlNl 
Nagpur Veterinary College, Nagpur-440 006. 

Teratoma are tumours comprised of multiple 
tissues foreign to the organ in which they 
arise. They are rare in all species of animals 
(Smith et al, 1972). 

Review of the literature revealed only a 
few reports of ovarian teratoma in the dog, 
even though the dog has been extensively 
studied both as experimental animal and as 
pet. (Clayton. 1975; Crane et al, 1975). 
Cotchin ( 1954) recorded only one teratoma in 
his reveiw o f 2,361 canine neoplasms. Hence, 
a rare case of canine teratoma is reported. 
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Case History: A 20 month old Alsatian fema le 
of C. I. D. Dog Squad, Nagpur was routinely 
brought to the Hospital with symptoms o f 
variable appetite and weight loss. The bitch 
had no history either of pregnancy or pseudo­
pregnancy. Abdominal palpation revealed 
moderate splenomegaly and a fluctuating 
mass. size of tennis ball. Body temperature 
was fluctuating and ranged between IO I­
I030F. Haematological examination revealed 
only mild Jeukocytosis. 



In order to regularise the breeding cycle 
FS H (Folligon - Inter-care) was administered 

@ 200 I.U . 1/ M daily for ten days. The animal 
was closely observed for development of 
oestrus. However, she did not evince oestrus 
even after 20 days post-t reatment and was 
then declared unfit for breeding. The animal 
was then put to wo rk. 

After about a month, the case was again 
brought to the Hospital with acu,e distension 
of abdomen, dyspnoea and fever. The 
abdomen was tense. A clinical diagnosis of 
acute peritonitis was made and the case 
treated accordingly . Progn osis was 
unfavourable. The bitch died the same night 
and a diagnostic post-mortem performed. 

P.M. Fmdings: Peritoneal cavity was 
containing large volume of sanguinous pus­
splenomegaly. Uterine horns were excessively 
thin. Right ovary was identifiable and was 
completely enclosed within a thin capsule of 
mesovarium. Large mass was observed in the 

abdomen. The tiss ue was irregularly 
lobulated, firm to hard on palpation and had 
numerous large surface blood vessels. The cut 
surface was mottled red. Mineralization was 
prominent. 

Histo-pathological examination revealed 
large amount of fibrous connective tissue 
arranged in a zig-zag manner, with numerous 
cystic cavities lined by squamous cells (Fig. I). 
Large number of lymphocytes and histiocytes 
were seen in other areas. Tubular structures 
Lined by cuboidal cells and'tibro blasts lined by 
squamous stratified epithelium and fully 
formed blood vessels. few nerve bundles were 
also seen. Numerous thin walled cysts with 
albuminoid material in the cavity were seen. 
On the basis of histo-pathological findings, it 
was classified as teratoma. 

Discusuon 

In the present case multiple structures of 
a ll three germ layers histologicalJy resembling 
several different organ sy~tcms were 

Fig. I: Section of ovary showing lymphocytic infiltration in the fibrous stroma. 

Cells laden with melanin pigment are also seen. 
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recognised. Thus a diagnosis of benign 
teratoma was unavoidable, especially in the 
absence of any other tumours. This is in 
agreement with Crane et al ( 1975). who 
reported that teratomas are tumours 
comprised of tissue from mo re than one 
primary embryonic germ layer. . Recent 
cytogenetic evidence indicates that the benign 
ovarian teratoma arises from faulty meiosis in 
reproductive germ cell that leads to a 
parthenogenetic tumour. According to Smith 
et al ( 1972) teratoma represent neoplastic 
postnatal growth of primary germ layers that 

were sequestered from the primitive streak area 
during embryogenesis. Patn~ik et al, ( 1976) 
indicated that in a young animal teratoma 
with anaplastic featu res should not be treated 
as benign and guarded prognosis given. 
However, in the present case no metastasis 
was recorded. 
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Cystic ,Ovarian Disease In A Lion (F elis Leo) 
G.P. SHARMA, V .S.C. REDDY, S. SULOCHANA and K.. RAMAKRISHNA 

Veterinary Collcse, Rajendranagar, Hyderabad-SOO 030. (A.P.) 

Cystic ·ovai:ian disease characterised by 
one or more anovulatory follicular cysts in 
one or both the ovaries persisting for about a 
week with aberrations in sexual behaviour 
have been cited amongst all domestic animals 
(Bierschwal et al, 1975 and Ro berts, 1982). 
Several reports suggest that cystic ovarian 
disease is frequently due to an inherited weak 
hormone constitution (Bane, 1964 and Casida 
and Chapman, 1957). Asdell ( 1946) referred 
some aspects on reproductive traits of lion. 

It is evident that literature on cystic 
ovarian disease and other aspects of the same 
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in domestic animals is plenty while such 
pathological reports are meagre in carnivo res, 
particularly in lions. Hence, the rare findings 
are presented hereunder. 
Case Report: A n African lion o f Nehru 
Zoo logical Park, Hyderabad aged about 3 
years, suffering from Cystic Ovarian Disease, 
died a natura l death. The genita lia along with 
uterus and ovaries were collected immediately 
after death and were preserved in 10% 
buffered formalin . 5-6 micron thick para ffin 
sections were stained with Haematoxylin and 
Eosin and Van Gieson's stain. Gross 
measurements of the genitalia were taken. 



Macroscopic observations of genitalia (Fig. 
J): Length of cervix - 3 cm; Circumference of 

Fig. I: Cystic ovary of a Lion. 

cervix - 5 cm; Length of body of uterus - 6 cm; 
Length of right and left horns - 16 cm; 
Circumference of left horn - 11 cm; 
Circumference of right horn - 12 cm. 
Shape of the left ovary was oblong, whereas 

the right ovary was oval having unilocular 
cystic follicle and its circumference was about 
16 cm (small egg size). 

When uterus was incised, about 100 ml of 
slimy fluid gushed out of the uterine lumen. 

Microscopic Findings (Fig. 2): The l1isto- :. 
pathological sections of the uterus revea led a 
marked atrophy of myometrium with cystic 
dilation of endometrial glands. Cut section of 
ovary revealed a bsence of luteal tissue and 
,ovum. 

The characteristic pathognom y of 
endometrium and cystic ovary .. coupled with 

failure of the lion to settle for pregnancy 
suggests the condition to be a cystic ovarian 
disease which is similar to earlier reports for 
other animals ( Roberts, 1982). 
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Fig. 2: Cystic dilatation of endomctrial glands. 
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Efficacy Of "Receptal" (GnRH) Treatment For Various Ovarian 
Disorders In Bovines. 

K.A. M UJUMDAR 

Hoechst India Lid .• 3. Second Line Beach. Madra)-600 001. 

Anoestrum. delayed ovula tion , R epeat 
Breeders. CyMic ovaries and low conception 
rate are day lO day fertility problems in the 
field causing a great economic lo~s to the 

, fa rme rs. Various Hormones. minerals. 
• Vitamins and non-hormonal chemicals have 

been tried to treat these conditions with varied 
response ( Mari and Takahashi, 1978 and El 
Hariri et al. 1980). The Gonadotrophin 
Releasing Hormone (Gn R H ) was found to be 
effective in t reating a nestrum (Rao and Rao, 
1984; Pattabi raman et al, 1986) and 
improvement of conception rate (Rao a nd 
Rao. 1984). 

The present study was conducted to find 
out the effect of " Rcceptal" in treating cystic 
ovaries. improvement of conception rate 
(C. R.) in normal and Heat SynchroniLed 

group of animals. 

Materials and Methods 
~ighty one cow~ and 15 heifers of different 

breeds (Friesian Holsteins. J ersey, Simmental 
and Brahman) maintained in well esta blished 
commercial farms under good management 
conditions in Zambia, Central Africa were 
included in the investigation during 1983-84. 
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Accordi ng to the conditions diagnosed, the 
animab were divided into four groups. 
Group I consisted of 32 anoestrus cows, 4 to 
10 yrs of age showing anoestrum fo r 7 to 10 
months after normal pa rtu rit ion. Pa lpation 
revealed inactive ovaries with no CL or 
follicles without any abnormalities. The cases 
were examined twice at 10 days interval to 
establish the true a noestrum condition. 

Group II comprised of 11 cystic ovary cases 
w ith a history of irregular heats a nd not 
conceiving after 5 to 12 inseminations. 
Gynaeco-clinical examination revea led 
unilateral or bilateral cystic o varian 
condition. 

woup Ill contained 38 repeat breeders with a 
history of repeated heats at regular intervals 
but not conceived even after 5 to 9 
inseminations. O varies and uterus did not 
reveal any palpable abnormalit ies. 

Group IV comprised of 15 health heifers, 2-3 
yrs age with a record of rtgular cycling and 
presence of functional C L. selected for Heat 
Synchronization Programme. A dose of 5 cc 
of lli ren (PGF20 analogue Hoechst, West 



Germany) was given to all the heifers to 
induce estrum. 

Receptal Treatment: The animals in Group I, 
II and Ill were given 5 cc of Receptal(GnRH 
analogue Hoechst West Germany) I.M. 
injection in the neck region. Close 
observations were kept on treated animals for 
signs of heat. Animals in all the groups which 
came in heat were given 2.5 cc of ReceptaltRl at 
the time of insemination. Gynaec 
examinations were carried out 45 days after 
inseminations to confirm pregnancy. 

Results and Discussions 

Fifty percent of 32 anoestrus animals treaterJ 
in Group I showed estrum within 8 to 14 day.; 
and remaining cows showed estrum 30 days 
after the treatment. The results agree with the 
other reports (Kodagali et al, 1981; Rao and 
Rao, 1984; Pattabiraman et al. 1986). 

conception rate. Out of 38 Repeat-breeders 
administered in group Ill with 2.5 cc 
ReceptallK> at the time of A.I., 23 animals 
conceived within I to 2 A. I . The overall 
conception rate was 60%. 

Out of 15 heifers put on Heat Synchronii.ation 
programme in group IV given 2.5 cc 
Receptal1K1 at the time of A.I., 11 heifers 
conceived giving 73.33% conception rate. 
Usually the heifers have a lower conception 
rate at first breeding. The hjgh conception rate 
may be due to fixed time of ovulation with the 
use of Receptal1R1• 

Treatment with Receptal1R1
: GnRH analogue 

in 32 anoestrus cows resulted in 19 
conceptions with a C.R. of 59.37%. Of the 11 
cystic ovary cases treated, 9 responded and 
conceived (8 1 %). Of the 38 repeat-breeders 
treated, 23 animals were confirmed pregnant 
(60%). Out of 15 heifers in Heat 
Synchronization programme, 11 conceived 
with C.R . 73.33%. 

Out of 32 cows inseminated, 19 animals were 
confirmed pregnant giving 59 .37% conception 
rate. The good percentage of conception in 
anestrum cows could be due to fixed time 
ovulation (within 24 hrs) brought about by the 
administration of Receptal at the time of A.I. 

;. 
Receptal can be used beneficially to treat , 

Out of the 11 cows with cystic ovaries 
treated with Receptal11q in group ll, 6 cows 
came in heat 21 to 25 days after treatment and 
were given 2.5 cc Receptal I/ U to enhance the 
pregnancy. 3 animals came in heat 14 to 16 
days after treatment and were given 2.5 cc 
Receptal 1/ U. 

T he reniaining two animals came in heat 
on 12th day a fter treatment but continued to 
show irregular estrum. Out of 11 animals, 9 
were confirmed pregnant giving 81% 

anoestrum, cystic ovaries, repeat-breeding 
cases and for heat sy nc hroni zation 
programme to enhance conception rate. 
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Use Of Prostaglandin F2 Alpha In The Treatment Of Subestrus In 
Crossbred Cows 

ANUP CHATTERJEE, K.G. KHARCHE and M.S. THAK UR 
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Jabalpur-482 001 (M.P.) 

ABSTRACT 

Investigation was done on 40 subestrus 
crossbred cows using PGF2 alpha by three 
different routes of administration between 
day 7 to 16 of estrous cycle, after confirming 
presence of corpus luteum. In PGF2 alpha 
group treated with 25 mg Dinofertin I. M .• 90% 
cows manifested estrus at an average post­
treatment interval of 93.80 hours with 50% 
C.R. In the group treated with 10 mg 
Dinofertin I. U., 90% cows manifestea heat at 
an average post treatment interval of 72.80 
hours with 50% C. R. while in the intra-vulvo­
submucosal treatment group with IO mg dose, 
heat manifestation was 100% at an average 
post-treatment interval of 79 hours with 60% 
C.R. and this route was found best for 
inductio n of estrus and conception rate in 
subestrus crossbred cows. 

• * 
Rowson et al, (1972) fou nd that 

Prostaglandin F 2 alpha and its analogues have 
a luteolytic effect between day 5 to 17 of the 
bovine cycle. T he luteolytic effect of 
prostaglandin has been used to advantage in 
the synchronization a nd treatment of 
different fertility disturbances. An attempt 
has been made to overcome subestrus and to 
evaluate efficacy of Prostaglandin F2 alpha 

Materials and Methods 

Forty normal cycling crossbred cows 
between the age of 3 to 5 years. in which 
behavioural s igns of estrus were not 
manifes ted 90 days post-partum and 
gynaecoclinical examination of the animals 
revealed presence of corpus luteum in one of 
the ovaries, were included in the study and 
randomly divided into fou r groups. Ten 
subestrus cows (Group I) acted as control and 
group 11, 111 and IV were treatment groups 
with ten subestrus cows in each. 

...- (Oinofertin) as remedial meas ure on 
\ induction time, type of estrus, number of cows 

responding to treatment, number of cows to 
be detected by visual symtoms/ tcaser bulls 
and the conception rate (C. R.) in induced 
heats in the present study. 

Group II cows were administered 25 mg 
D inoferti n each i/ m; Group I ll, each 10 mg. 
i./ u and group IV each with 10 mg by intra­
vulvo-submucosal (i / vsm) route as single 
injections between day 7 to 16 of estrous cycle. 
after confirming presence of C.L. Oestrus 
detection was done by the teaser bull in 
addition to visual o bservations. twice daily 
(morning and evening). Rectal palpation was 
also done for estrus detection during the 
anticipatory period. with fixed time 
insemination at hours 72 and 96 post­
treatment and also al drug induced estrus at 
the o ptimum t ime, with good quality chilled 
liiquid semen as per Almquist ( 1969). 
Pregnancy d iagnosis was done 60 days post­
insemina tion by rectal palpation . 
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Results and Discussion 

It is evident that best results were o btained 
with Dinofertin given by the i/ vsm route 
(Table I). However, the results of i/ u route arc 



Table I: Comparative efficacy of Dinofertin for estrus induction by three routes of administration 

No. of No. o f cows Estrus induction T ype of estrus Es1rus Per cen1 
Group subes1rus respo nded time (hours) concep-

crossbred to treatment Range Average Intense Inter- Weak Visua l Teaser - lion upto 
cows mediate third A. l. 

IO Control Control Control 0(0.0) 1(10.0) 9(90.0) 0(0.0) 1( 10.0) 30.0 

~ II (i/ m) 10 9(90.0) · 80-120 93.80 4(40.0) 4(40.0) 2(20.0) 7(70.0) 2(20.0) 50.0 

Ill (i/ u) 10 9(90.0) 60-96 72.80 4(40.0) 5(50.0) 1(10.0) 8(80.0) 1(10.0) 50.0 

IV (i/ vsm) JO 10( 100.0) 60-110 79.00 5(50.0) 4(40.0) 1( 10.0) 9(90.0) 1(10.0) 60.0 

Figures in parantheses indicate per cent o bservation. 

.. 
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slightly varia ble than the former. Less 
induction time by i/ vsm route was probably 
due to less distance between the site of 
deposition and action of PGF2 alpha. This 
assumption gains support from the fact that 
improved response was observed by 
increasing its dose by this route (Ono er al, 
1982). In the present study 10 mg Dinofertin 
appeared as sufficient to cause complete 
luteolysis and bringing the cow in estrus at 
about 79 hours. The results of i/ u route were 
also good. T he estrus induction was lowest 
(72.80 hours) by this route of administration. 
The i/ m route showed comparatively poor 
response among the three routes of treatment. 
The more induction time and dose in this 
group may be due to more distance between 
the site of deposition and action of PG F2 

alpha. However, D inofertin gave better 

results in all three treatment groups than the 

control group and hence is advisable for better 
induction of estrus and conception rate in 
subestrus crossbred cows. 

T he· observations made in the present 
study closely agree with the findings of 
Nakama et al. (1978); Sugie er al, (1978); 

Kudlack and Vinkler ( 1980); Donaldson t'i ul, 
(1982) and Chauhan and Kossy (1982). Thus 
PGF2 alpha may prove a useful 100! in the 
management of subestrus in crossbred cows. 
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Effect Of Therapeutic Preparations On Post-Partum Conception 
· Rate In Ewes 

N.K. SINHA and B.U. KHAN 
Central Institute for Research on Goats, Makhdoom, P.O. Farah-281 122 (U.P.) 

The production potential in female is 
reduced when there is increase in the interval 
of post-parturient oestrus and subsequent 
fertility. The high fertility in sheep after 
Jambing depends on the early and proper 
involution of the uterus. Postpartum oestrus 
in exotic breeds has been reported to be 35.4 
days ( Hafez, 1980) whereas there is great 
variation among the native breeds. A lot of 
work have been carried out for enhanced rate 
of uterine regression with the use of 
corticosteroids etc. in cows and buffaloes but 
no such study has been reported in sheep. In 
view of the absence of information on the use 
of certain therapeutic preparations for early 
post partum breeding in sheep, the present 
experiment was designed and undertaken. 

Muzaffamagri ewes, maintained at this 
Institute under selective and pure breeding 

programmes for improvement in mutton 
prod uction were ta ken in this study. A total of 
clinically normal 47 ewes which lambed in 
March-April (spring season) were used in this 
exper iment. Their body weights were 
recorded after lambing. The ewes were 
divided into four groups keeping their 
lambing orders similar in each group. 
Lambing order ranged from third to fifth. The 
treatment was based on their clinical 
symptoms and not microbial involvement. 

Group I Furea bolus(S. K. and Ff. lt contains 
nitrofurazolidine and bas anti-inflammatory 
action also, was used@ one bolus per ewe 
intrauterine (i/ u) after dissolving in 10 ml. 
distilled water on 4th, 7th and 10th day of 
lambing. 
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Group II : Terramyl"in liquid (Pfizer) + 
Tonophosphan (Hoechst) 2(ffo solution: 
Tonophosphan is sodium salt o f 4-
dimethylamine-2 methylphenyl phosphinic 
acid which stimulates smooth muscle of the 
uterus and terramycin liquid is an antibiotic. 
T. M. liquid 5 ml i/ u andTonophosphan 5 ml 
i/ m was given to each animal on 4th and 7th 
day of lambing, whereas on the 10th day o nly 
2.5 ml Tonophosphan per ewe was injected 
i/ m. 

Group Ill: Terramycin liquid+ Hosracorrin­
H ( Hoech st): Hostacortin-H is a 
corticosteroid preparation. A dose of 5 ml 
terramycin liquid i/ u and 30 mg Hostocortin­

H i/ m was given to each ewe on 4th. 7th and 
10th day of lambing. 

Group IV: Control group: The animals under 
this group were not given any treatment and 
kept as control. 

Heat detection was done in all the ewes 
twice a day (morning and evening) a fter 15 
days of lambing with the help of teaser!>. The 
ewes in heat were weighed and bred (natural) 
twice in one oestrus period. 

Initial body weight of dam at lambin~ 
averaged 37.36 ± 1.85, 35.22 ± 2.21 . 37. 70 ± 
1.58 and 38.09 ± 1.43 kgs in group 1-1 V 
respectively (Table I). fhe period for poi.t 
partum oestrus averaged 57.4 ± 3. 1. 52.5 ± 
2.5, 54.2 ± 3.9 and 58.3 ± 9.5 days for the 
respective groups. However. the difference m 
body weight and post partum period wai, 
sta tistically nonsignificant (normal deviation 
test). In the three treatment groups the 

t 
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Table I : Effect of various medicines on early post partum conceptions in sheep. 

I 

Induction of oestrus after Conception rate (%) 

G roup No. of Weight of Tupping % 

II 

Ill 

IV 

obs . 

11 

11 

11 

14 

dam (Kg) Lambing 

(day) 

37.36 ± 1.85 57.4 ± 3. 1 

35.22 ± 2.21 52.5 ± 2.5 

37.70 ± 1.58 54.2 ± 3.9 

38.09 ± 1.43 58.3 ± 9.5 

animals exhibited oestrus after42.8 ± 2.8. 41.3 
± 2.6 and 40.6 ± 4.1 day!> of treatment 
respecti vely. the d iffere nce being no n­
significant. 

Tupping percent was highest in group 11 & 
Ill (54.50%) followed by group I (45.5%) a nd 
least in group IV (28.6%), the difference being 
non-significant among all the groups. 

Conception rate was highest in group I 
(36.3%) followed by group II and Ill (27.2%) 
and group IV ( 14.2%) on the basis of ewes 
available (Table I). Normal deviation test 
revealed significant difference (P < 0.01) 
between group I and IV o nly. Conception rate 
on the basis of ewes tupped was highest 
(80.0%) in group I followed by all other 
groups (50.0%), but statistically the difference 
was nonsignificant. There was nonsignificant 
d ifference in the birth weight of lambs born 
amo ng the four groups. 

Treatment 

(day) 

42.8 ± 2.8 

41.3±2.6 

40.6 ± 4. 1 

45.45 

-. 54.50 

54.50 

28.57 

On basis 

of ewes 

available 

36.3 

27.2 

27.2 

14.2 

On basis 

of ewes 

tupped 

80.0 

50.0 

50.0 

50.0 

T he average period required fo r complete 
uterine involut ion leading to post panum 
oestrus and post partum fertile oestrus 
observed in the present study is similartothat 
of Sahni a nd Roy (1972) in Bikaneri sheep. 
Hafez ( 1980) reported the average number of 
days for lambing lo fi rst oestrw, in group of 
lactating fall-lambing ewes as 35.4 days. 

The present study indicated that with use 
of Furea bolus. conception rate can be 
improved by 15-20% in post-partum ea rly 
breed ing programmes in sheep. 
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Flushing To Induce Twinning In Deccani Sheep* 
B.V. NIMBKAR, P.M. GHALSASI and V./\ . SAVANGIKAR 

Nimbkar Agricultural Research Institute and Maharashtra Goat and S heep Research and Develo pment ln;111utc. 

Phahan 41 5 523. 

ABSTRACT decided to find out if n ushing Oeccani sheep 
Flushing can be used as a 100I to induce 

super ovulation where genetic potential exists. 
Twinning, considered to be rare. occurred in 5 
out of 105 Deccani ewes when nushing was 
carried out by supplemental feeding o f Ma ize. 
while no twins were produced by the 105 
unflushed ewes. 

* * * 

Attempts to improve the genotype of 
sheep concentrates on reproductive rate and 
growth. Turner ( 1969) concluded that for 
Australian sheep the best way to improve 
reproduction rate by selection was selection 
for litter si2e alone. Twinning is known to be 
practically non existant in Deccani sheep. 
(Taneja, 1978). Enquiries with several 
shepherds around Phaltan also confirmed 
this. A maximum of two insta nces of twinning 
were.reported for every l .0OOsheep taken into 

account. However. productivity will increase 
if twinning could be achieved. Twinning is 
known to be predominantly a genetic factor. 
The expressio n of this trait, when inherited . 
depends o n plane of nutrition in the breeding 
season. It is known that extra nutrition to 
ewes just prior to breeding season (flushing) 

usually for three to four weeks increases 
ovulatio n rate (Scott, 1986; Gatenby, 1986). 

Very little information is available o n 
twinning in Deccani sheep. Even if the trait 
exists in the population, it is not expressed as 
the flocks are usually managed at a 
subsistance level of nutrition. Hence, it was 

induces twinning. 

Materials and Methods 

Deccani sheep nock was divided in two 
groups of 105 ewes each. One nock was 
managed with usual rangeland grazing 
system. The other flock was fed with an extra 
daily supplement of maize soaked overnight 
in 1% urea solution between April 8, 1989 10 

May 16. 1989 when these ewes were in Ihe 
early breeding season. Ewes were mated with 
Patanwadi, Bannur or Sangamneri ram!>. 
Rams were introduced on 26th April. 1989. 
Type of binh and birth weights were noted. 

Results and Discussion 

Out of total I 05 ewes. 11 each in non­
flushed group and in flushed group remained 
empty. All births in the non-flushed group 
gave single lambs. In the nu,shed group. 
however, five births were twins (Table l ). 
Flushed ewes consumed an a verage of 300 g 
Maize {soaked in 1 % urea solution overnight) 
per head per day during the flu shing period. 
Since expected number of twins is 2ero. 
occurrence of five twins is highly significant. 
S tatistical methods are not wa rranted for 
interpretation since inherent (populat ion) 
variation practically does not exist. 

Timing and duration of flushing in the 
breeding season is also indicated to be very 
important as the twinning is concentrated in a 
s pan o f 10 days cor respo ndin g to 

• Paper No. I presented at the Seminar on Goat Nutnuon and Pasture Utilization, Avik.anagar, 1989. 
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Table 1: Breeding data of Deccani Ewes mated in April-May, 1989. 

Group Total No. Empty Abortions Single Twins 
of ewes ewes births 

Non-flushed 105 11 6 88 0 

Flushed 105 11 5 94 5 

Table 2: Distribution of mating dates of flushed and conceived ewes correlated to twin lambing 

Date of Mating No. of ewes conceived No. of ewes with twins 

9 April to 18 April 5 0 
19 April to 28 April 12 0 
29 April to 8 May 25 5 
9 May to 19 May 14 0 
19 May to 28 May 7 0 
29 May onwards 26 . 0 

Note: Flushing Period: 8 April to 16 May, 1989. 
Extra feed: Average 300 g Maize soaked in. L% urea overnight. 

inseminations between 29 April to 8 May, 
1989. When the data is arbitrarily divided in 
10 days portions on both sides of this period, it 
appears that maximum number of ewes, 25 in 
number, were on heat during this period, got 
successfully inseminated and out of these, 
20% gave twins (Table 2). These ewes received 
flushing diets for 3 to 4 weeks. 

correct season can be determined; if ovulation 
of the ewes could be synchconized during the 
identified period and flushing started three 
weeks prior to the predetermined date · of 
ovulation. It may be concluded thatJl:usfting is 
effective only if started 20 d11¥S pr.ior to 
ovulation. Further investigations are required 
to correlate flushing, superovulation and 
seasons. 

Thus it is seen that twinning potential 
exists in Deccani breed and it can be induced 
to expression by flushing. Maximum benefit 
as indicated by the data can be derived if the -~ . 

In another experiment under uncontrolled 
conditions, two twins in Patanwadi and one 
twin in Bannur ewes were obtained by 
flushing in March/ April, 1989. 

I 
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ISSAR NEWS 

We are happy to present the Proceedings of ISSAR Conference held at Anand in Nove111hL'1 
1989, published elsewhere in this issue. The Conference was a thumping success due 10 lhl· 

personal active interest taken by the Organising Committee Members under the d ynam1L 
leadership of Dr. Y.M. Jhala, Vice-Chancellor, Gujarat Agricultural Unive rsity. ; 

Dr. Manmohan Singh 

• • • 

We Congratulate Dr. Manmohan Singh on his ~election 
and appoin tment in Indian Administrative Service. He had a 
brilliant academic career and obtained MYSc. & AH 
(Gynaecology & Obstetrics) of J N KYV, Jabalpur (M .P.) with 
Gold Medal for highest score (OGPA 4.0/ 4.0), under the 
guidance of Dr. K.G. Kha rche. Earlier, he was awarded ICAR 
Junior Fellowship for his P.G. studies. He successfully 
competed for IAS Competitive Examination and was inducted 
in IAS from 30th August 1985 and is presently Vice-Chairman, 
Tirupati Urban Development Authority, Tirupati (A.P.). 

We are proud of Dr. Manmohan Singh's. achievments and wish him all the best of luck and -. 
every success in future. 

• • • 

We congratulate Dr. K. Janakiraman, Director of Research , G.A.U., Anand; Dr. K.G. 
Kha rche, Professor and Head, Department of Gynaecology & Obstetrics, Veterinary College 
J NK VY Jabalpur (M.P.) and Dr. S. R. Pattabiraman, Head, Department of Clinics, Tamil Nadu 
University of Veterinary & Animal Sciences, Madras on their getting the coveted ISSA R 
Fellowship Awards, 1988. 

Dr. ICG. K.harche Dr. S.R. Pattabiraman 

We congratulate and wish them more laurels in future . 
• • • 
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A - , 

Dr. A.V.N. Rao 

We congratulate Dr. A.V. Narasimha Rao, Assistant 
Director of Animal Husbandry (Training), Govt. Dairy Farm, 
Visakhapatnam (A.P.) on his getting the coveted Professor Nils 
Lagerlof Award of ISSAR, 1988 for the best research article in 
Animal Reproduction. 

Dr. A.V.N. Rao is also the energetic Secretary of Andhra Pradesh ISSA R Chapter and a 
regular contributor of quality research a rticles. 

We wish him best luck and all success . 

• • • 

We congratulate Dr. M .K. Awasthi, Scientist, 
Raymond's Embryo Research Centre, Bilaspur (M . P.) on 
his getting the coveted Dr. G.8. Singh Young Scientist 
Award of ISSAR, 1988 for the best research article 
published. 

We wish him best luck and every success. 

• • • 
We congratulate the Government of Tamil adu State for its progressive step in e:.tablishing a 

separate University of Veterinary a nd Animal Sciences a t Madras from September 1989. We learn 
that this is the first full fledged State level Universi ty of Veterinary Sciences m A)ia and 1s 

undoubtedly a great achievement of 20th Century in respect of ed ucation, research a nd extension 
education in Veterinary and Animal Sciences in India. It is heartening to note that Gujarat State 
which is the nucleus of White Revolution is shortly establishing an independant University of 
Animal Husbandry & Veterinary Sciences. We earnestly hop that other States in India will also 

take positive steps in this regard. 
• • • 

We are glad to learn that Dr. Richard Masillamany, Dean, Madras Veterinary College is 
appointed as the first Vice-Chancellor and Dr. S.A. Quayam Professor & Head. Deptt. of 
Gynaecology & Obstetrics, M.V.C., the First Registrar of the Tamil Nadu University of 

~eterinary and Animal Sciences and wish them best of luck and all success in their prestigious 
I • 
assignments. 

• • • 
Dr. K.G. Kharche is appointed Professor and Head, JN K VV Department o f Gynaecology & 

Obstetrics, Veterinary College, Jabalpur (M.P.) w.e.f. 1st January 1990. 

We congratulate Dr. Kharche and wish him many more laurels in future. 



Proceedings Of National Symposium On Applied Reproduction In 
Farm Animals And VDith Annual Convention OfISSAR, Anand 

10th to 12th Nov. 1989. 

The National Symposium on .. Applied Reproduction in Farm Animals and 8th Annual 
Convention of Indian Society for the Study of.Animal Reproduction (ISSAR) was organised by 
ISSAR Gujarat Chapter in collaboration with the Faculty of Veterinary Science and Animal 
Husbandry, Gujarat Agricultural University, Anand and National Dairy Development Board, 
Anand between 10-12 Nov. 1989. 

The National Symposium was inaugurated on 10th Nov. 1989 by His Excellency Shri R.K. 
Trivedi, Governor of Gujarat. The inaugural function was presided over by Dr. V.M. Jhala, Vice­

Chancellor, Gujarat Agricultural University. The Presidential and inaugural address delivered by 
Dr. V.M. Jhala and H.E. Shri R.K. Trivedi with major impact, was on following points: (I) It was 
found essential for farm animals reproduction specialists to work for minimising losses due to late 
sexual maturity, longer intercalving interval, anestrum,, repeat breeding and other reproductive 
disorders in farm animals. (2) Adoption of artificial insemination and Embryo Transfer 
Technologies on large scale. (3) Adoption of modem diagnostic and research technology in 
diagnosis of reproductive disorders and endocrine research. ( 4) Study on interaction of nutrition, 
season and socio economics with reproducti:ve efficiency of farm animals. (5) Critical evaluation 
and implementation of syllabus on Animal Reproduction at Veterinary Colle_ges in India. (6) 
Creating general awareness about the use and misuse of drugs and hormones in field practices. 

The following prizes, medals, awards and fellowships were awarded to leading scientists in the .... 
field of Animal reproduction. H.E. Governor of Gujarat gave away the prizes for 1988. Dr. D.R. 
Pargaonkar, Secretary, LSSAR read the citations. 

I. Professor Nils Lagerlof Memorial Award to Dr. A.V.N. Rao, Dr. W.M. Palmer and Dr. 
M.A. Shiek:eldin for their best research article. 

2. Dr. G.B. Singh Memorial (Young Scientist) Award to Dr. M.K. Avasthi for his best article. 
3. ISSAR Fellowship (1988) Awards to 

Dr. K. Janakiraman (Gujarat) 
Dr. S.R. Pattabhiraman (Tamil Nadu) 
Dr. K.G. Kharche (Madhya Pradesh) 

4. Best Chapter Award to "Gujarat State" Chapter of ISSAR. 
5. Special Award to "Rajasthan State" Chapter of ISSAR. 

President Dr. V .M. Jhala released the special souvenir on the occasion. A special Research 
Bulletin on 25 years of Research in Animal Reproduction at Gujarat Agricultural University was 
published and presented to delegates. 

The special messages received on the occasion. were read by Dr. V.M. Mehta, Organising 
Secretary. 

Dr. C.R. Sane, Patron, ISSAR gave an account of activities of ISSAR and laid the stress on 
international co~pcration and ~rdination in scientific research on animal reproduction. 
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The National Symposium was attended by 197 participating delegates including Dr. Lensch 
from West Germany. These delegates were from Agricultural Universities, State Animal 
Husbandry Department, Dairy Development Corporation, Milk Federations, Pharmaceuticals, 
Animal Insurance and Research Institutes. 

The scientific papers received for the symposium were classified into following categories. 

(i) Lead papers and Guest lectures 
(ii) Oral presentations 

(iii) Poster presentation 

9 
165 
25 

The discussions on above scientific papers were made through 10 scientific sessions, poster 
session and Dr. C.R. Sane Oration lecture .The special business session was conducted on 11th 
Nov. I 989 and several resolutions were passed. The Symposium ended with a valedictory function 
presided over by Dr. V .M. Jhala, Vice-Chancellor of Gujarat Agricultural University. A special 
momento was awarded to Dr. V .M. Mehta, Organising Secretary for special painstaking efforts 
made by his team in making symposium successful. Ten special prizes (Rs. IO I / -)were awarded to 
young scientists below 35 years of age for their best presentations of paper in each session. Dr. S.K. 
Singla, Dr. A.J. Dhami, Dr. (Miss) S.R . Kelkar, Dr. Sailendra Tiwari. Mrs. Jaishree Pai, Dr. A.V. 
Patel, Dr. G.S. Dhariwal, Dr. 8.S. Prakash, Dr. S.A. Chaubal and Dr. S .S. Honnappagol 
received cash prize of Rs. 101 / - each for their best presentations. 

The following lead papers and guest lectures were presented during different sessions. 

1. Dr. C.R. SaneOration lectureon Field Problems on infertility in dairy cattle and buffaloes. 

Dr. A.S. Kaikini, Emeritus Scientist (ICAR) and Editor UAR, Nagpur. 

2. Embryo Transfer Technology and its future prospectives. Dr. M.P.G. Kurup, N.D.D.B. 

Anand. 

3. Infertility conditions in Bulls. Dr. A.R . Rao, Dean, Post Graduate Studies, A.P.A.U. 

Hyderabad. 

4. Overview of female fertility during Post Partum. Dr. M.L. Madan, Professor, N.D.R .I. 

5. 

6. 

7. 

8. 

9. 

Kamal. 

Reproductive Managemental Innovations for improving fertility. Dr. B.P. Sengupta, Dean, 
Animal Sciences, H.A.U. Hissar. 

Studies on Veterinary Education in subject of Animal Reproduction in diffe rent Veterina ry 
Colleges of India. Dr. R.C. Gupta, Dean, Veterinary College, H.A. U. Hissar. 

Studies on Research Gaps in Research in field of Animal Reproduction. Dr. Y .L. 
Dugwekar. Gujarat Agril. University, S.K. Nagar. 

Augmenting fertility in farm animals and package of practices. Dr. K. Janakiraman. 
Director of Research, Gujarat Agril. University, Ahmedabad. 

Studies on lnvitro Fertilization. Dr. S.N. Maurya, Prof. Gynaecology, G.8. Pant Agril. 
University, Pantnagar. 



GLIMPSES OF ISSAR CONFERENCE ANAND 

November 10-12, 1989 

Inaugural Function VIPs on Dais 

lnauguration of Symposium by Lighting Lamp. 
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Best Chapter Award to 
Gujarat Chapter President 
Dr. M.C. Vyas 

Receieves Trophy. 
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Session In Progress . 
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National Executive Body Meeting. 

Treasurer Presenting His Report . 



During three days symposium the Video film show on efficacy of Receptal and Prostaglandin 
in cattle (courtsey M/ s. Hoechst India Ltd.), a c ultural programme on Folk Dances of Gujarat, 
and excursio ns to Embryo Transfer Laboratory, (S.A.G. Beedaj), Amul Dairy, Spenn Station 
a nd Reproductive Biology Research Unit (G.A. U.) were organised. 

The recommenda tions emerging out of different sessions were as follows. 

(l ) The ISSAR should act as watch dog for implementation of syllabus on Animal 
Reproduction (Gynaecology, Obstetrics, Andrology, Artificial Insemination and 
reproductive physiology) a t different co lleges in country. The infra structural facilities 
required for implementation of syllabus be uniform a t different Veterinary Colleges. 

(2) The ISSAR should provide awareness about gaps in research in anima l reproduction to 
d ifferent research units & Universities working on those lines. 

(3) Embryo transfer Research in buffaloes required to be made on more fundamental aspects 

before it is made for field use. 

(4) The enzyme leakage studies be undertaken in field use of froren semen. The fertility of pest 
thaw semen is required to be ascertained in relation to time lag between thawing and 
insemination. 

(5) The study of progesterone profile in post part um anima ls to decide the estrus and conception 
behaviour of cattle and buffaloes. This requires to be studied on large scale before correction 
of postpartum a nestrus be thought of. 

List of persons who acted as Chairman, Co-chairman and Repporteur for different scientific 

Sessions of National Symposium. 

Session No. Cha irman Co-chairman Repporteur 

I. Dr. B.R. Deshpande Dr. S.IC. Gupta Dr. (Miss) L.V. Deshpande 
" 

2. Dr. V.B. Hukeri Dr. K.S. Kl.arche Dr. A.J. Dharni 

3. Dr. A.S. Kaikini Dr. S.K.. Verma Dr. R.L. Dboble 

4. Dr. P.J.S. Rattan Dr. M.R. Bhosrekar Dr. P.K. Pareek 

5. Dr. B.P. Sengupta Dr. M.C. Vyas Dr. F.S. Kawani 

6. Dr. K. Janakiraman Dr. B.K. Bhavsar Dr. V.R. Jani 

7. Dr. M.L. Madan Dr. S.R ."Pattabiraman Dr. M.M. Pathak 

8. Dr. D.R. Pargaonkar Dr. S.R. Maurya Dr. H.J . Derashri 

9. Dr. S .B. Kodagali Dr. B.N. De Dr. B.L. Bishnoi 

10. Dr. Y.L. Dugwekar Dr. V.M . Mehta Dr. G.R. Pangawkar 

Anand Dr. V.M. Mehta 

December 5, 1989. Organising Secretary 
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Governor's inaugural add ress at the National Symposium on 'Ap plied 

Animal Reproduction and Vlllth Convention of the Indian Society for 

the Study of Animal Reproduction (lSSAR)' at the 

Gujarat Agricultural University Anand Campus, 

on November 10, 1989 at 11.30 a.m. 

Distinguished guests, eminent scientists and researchers, ladies and gentlemen, 
I am happy to be with you this morning lo inaugurate the National Symposium on Animal 

Reproduction and Vll lth Convention of the Indian Society for the Study of Animal 
Reproduction. lt is quite befitting tbat Anand, the Milk City of lndia, has been chosen as the venue 
for this national symposium. 

Our country is rich in its livestock wealth. As per the livestock census, J 982, there are 192.5 
million cattle, 69. 7 million buffaloes, 48.8 million sheep and 95.25 million goats. Apart from other 
livestock, there are 207 million poultry. Animal husbandry plays a vital role in the agricultural 
economy of the country. The contribution oflivestock in terms of milk, eggs, wool, meat and other 
products is significant. It has been estimated that animal husbandry contributes to the extent of 
Rs. 16,500/ - crores to the national income. The draught ani·mal power plays an important role in 
agricultural operations and rural transportation. Livestock offers gainful employment and 
subsidiary source of income to the small/ marginal farmers, agricultural labourers and weaker 
sections of the society . 

Even though the livestock population is quite large, the average productivity of our animals is 
low as compared to their counterparts in developed countries. However, adoption of scientific 
methods of breeding, feeding, management and health protection have yielded good results in the 
field of milk production. This is evident from the figures of milk production in 1971 which was 
only 21.0 million tonnes. This has risen to 46.4 miUion tonnes during 1988. However, due to the 
simultaneous increase in human population, the per capita availability of milk continues to be low, 
being 157 gm/ day. As per Indian Council of Medical Research (ICM R) recommendations, a 
vegetarian should receive at least 200 gm of milk per day. Thus, it is necessary to take suitable 
measures to provide this nutritive diet in sufficient quantity to our teeming millions. This will be 
only possible by increasing the productivity of our milch cattle. 

The productivity of livestock is governed by several factors like genetic inheritance of animals. 
nutrition and environment provided to them. Ap,art from this, protection against diseases and 
efficient reproduction of the animals are vital for increased milk production. Inheritance 
contributes to the extent of about 20 to 25 per cent. I am glad. therefore, that this national 
symposium has been organised to focus attention on applied aspects of reproduction in farm 

Jani ma ls. 

As I understand , the problems of reproduction are different in cattle, buffaloes and other 
animals. Climatic a nd seasonal effects are quite prominent in some animals like buffaloes. Scarcity 
of feeds and fodder and the failu re to adopt modem scientific and technological methods of animal 
husbandry also affect productivity of livestock. Due to poor growth rate, the animals like cows 
and buffaloes mature late. The period between two calvings is very long. This leads to less number 



of calvings, reduced milk production and less number of calves produced during the life time of the 
animals. 

Artificial insemination and cross breeding of cattle and buffaloes have been taken up by the 
Government and other agencies to improve the genetic potential of our animals. However, this 
technique has to reach the rural areas in a big way. Modern scientific methods of animal 
husbandry and research innovations made in the field of animal reproduction should reach the • 
livestock owners. Enough emphasis should be given to extension activities. 

The Dairy Technology Mission of the Government of India is now spearhead ing the Animal 
Husbandry and Dairy Development Programme in the country and emphasis is being laid on 
taking up research in the field of biotechnology as applied to animal reproduction. Embryo­
transfer technique, embryo sexing, cloning, genetic engineering, use of superior progeny tested 
bulls in frozen semen stations are some of the new areas where research work has been initiated. 

Tremendous economic losses occur to dairy and anjmal husbandry sector due to infertility and 
reproductive disorders in cattle and buffaloes. Solutions to the existing problems of reproduction 
have to be found to raise the productivity of our animals. We cannot also lose sight of the problem 
of uneconomic cattle. Cross-breeding will to some extent improve the yield in some cases but we 
will have to consider ways and means to take care of the scrub cattle which is a serious contender 
for the scarce fodder and other resources. An innovative approach will be called for to provide 
economic benefit to the poorer farmers in the long run. 

lt is necessary that emphasis is laid on progeny testing of bulls, adoption of newer techniques of 
immuno-reproduction and embryo transfer in cattle and buffaloes. Cross breeding of cattle has 
helped in p roducing high yielding animals, but has also generated different sets of problems 
related to their reproduction and health. High calf mortality in field conditions, problems of poor 
growth ra te, anoestrus and repeat breeding conditions should be thoroughly discussed and newer 
approache:. :.hould be identified . Early embryonal mortality and diseases of reproductive organs 
lead to impairment of the reproductive efficiency of animals. These aspects are important from the 
economic point of view. I hope this symposium will provide opportunity to discuss them. 

The State Government I understand is seriously considering the setting up of an Animal 
Husbandry University during the Eighth Plan after considering all the relevant factors . I hope that 
the recommt:ndations and suggestions which will emerge out of this symposium will be of immense 
help to the policy makers researchers and farmers. The main aim should be to solve the problems 
of animal reproduction and fi nd new areas of thrust for augmenting fertility in our animals. 

I have great pleasure in inaugurating this national symposium and the Vi l Ith Convention of 
Indian Society fo r the Study of Animal Reproduction. 



Presidential Address, delivered by Dr. V.M. Jhala , 
Vice Chancellor, G.A.U. on 10. 11.89 at 11.30 a.m. 

His Exce!Ja ncy and Chancellor of Gujarat Agricultural University Shri R.K. Trivedi, Dr. K.C. 
Patel, Vice Chancellor of Sardar Patel University. Board Members, Dr. C.H. Joshi Director of 

~ Animal Husbandry, Mrs. Trivedi, President ISSAR, Dist. Collector, Delegates of National 
Symposium, invited guests, Ladies a nd Gentlemen, 

The President, Indian Society for Study of Animal Reprod uction (ISSAR) had shown the 
desire that since Gujarat is one of the leading States in Dairy Development and Animal 
Reproduction Research and Gujarat Chapter of ISSA R is adjudged as most active chapter, the 
National Symposium and 8th Annual Convention of ISSAR be held at Gujarat Agricultural 
University, Anand Campus. In organising this symposi um we got the helping hand of Gujarat 
Agricultural University and NDDB authorities due to which the symposium is being organised on 
large scale. I am happy to specially note the presence of Chancellor of Gujarat Agric ultural 
Universi ty at this inauguration function of National Symposium. Sir, we arc very much 
overwhelmed with your acceptance of invitation. As a Chancellor of U niversities in Gujarat State, 
Sir, you a re holding the torch for development of teaching and research excellence. I take this 
opportunity in specially thanking you on behalf of organising committee and Gujarat 
Agricultural University. 

The productivity of livestock is directly linked wi th reproductive efficiency. We are we ll aware 

1 that Ind ian subcontinent! possessing I/ 5th of tota l world livestock popula tion but due to poor 
genetic make up, poor nutritional and managemental status, poor awareness about economics of 
livestock production, poverty and reproductive abnormalities their production potential is 
considered to be very poor. T hese situations lay importance on activities of reproduction 
physiologist a nd gynaecologists since many of these aspects can be improved through the 
betterment in reproductive efficiency of farm animals. 

Since the Indian Livestock remained neglected in past there is a dire need for doing 
fundamenta l and applied research in reproductive efficiency and related deciplines. At prese nt, we 
have piece-meal data available on physiological, reproduction, endocrine and biochemical norms 
of farm animals. These informations are not only required to be collected on larger population but 
also the interactions between reproduction and nutrition, reproduction and environment, 
reproduction and breeding status have to be studied for knowing their field applications. The 
observations made in applied research in farm animals need to be adopted in field after scrupulous 
scrutiny and best reproducibility. 

The basic studies carried out on Surti buffaloes at Reproductive Biology Research Unit of this 
University have revealed the fact that with o ptimal management and nutrition the reproductive 

"'efficiency can be improved . As a part of these studies on interactions between seasons and 
reproductive efficiency, it got understood that the hormone prolactin seems to innuence the 
reproductive behaviour of domestic buffaloes especially during summer stress. The high levels of 
prolactin during summer seems to make ovaries refractory to gonadotrophins. These detrimental 
effects of prolactin can ,e minimised by providing shed, shelter, showering and green feeding 
e~pecially in summer season. The beliefs that a buffa lo calf cannot be weaned at birth, the early 



weaning affects the let down o f milk, buffa loes have natural la te sexua l maturity and longer 
intercalving interval, buffa loes have breeding seasonality have been fo und to be baseless. T he 
incoming biotechnologies before these get fie ld application, the basic research on factors 
influencing them have to be made. 

The applied work on improvement of reiProductive potential require inte nsified efforts for 
d iagnosis of re productive d isorders, correction of reprod uctive disorders, application sperm and ! 

embryo biotechnologies. Large number of reproductive problems such as torsion of uterus, 
retention of placenta, endometritis, abortions , repeat breeding, anestrum-due to various causes 
a re re4uired to be solved for economic management of dairy animals. Newer innovations of 
radioisotopy, immuno-assay, microbiological studies, hormonal trials etc. shall provide better 
insight into these problems. 

Indian Society for Study of Animal Reprod uction (ISSAR) as a custodian for animal 
rep roduction shall have to watch critically to emerging technologies a nd reproductive disorders. 
National level discussions on applied reproduction will be essential before newer biotechnologies 
are applied on larger scale. All the facts of these technologies have to be studied before a pplying 
them a t field level. The society should also create t he general awareness amongst the field wo rkers 
about the misuse of drugs and hormo ne prepa rations for increasing milk production, let down o f 
milk and induction of estrus. The proper quality control on indigeno us drugs shall have to be 
exercised and the over ambitio us claims about efficacies to various preparations shall have to be 
verified . The society should work as a watch dog for proper implementation of syllabus a nd 
development of infras tructural facilities for teaching reproductive physiology a nd gynaecology at 
Veterinary Colleges in the country. I congratulate the winners of awards and fellowships. As .;._ 
Chairma n of Organising Committee I welcome all the guests and delegates and wish the 
symposium a grand success. It is expected that t he recommendations brought out of this 
Symposium and Annual Conventio ns shall p rove useful to scientific society a nd to farmers at 
large. T hank you, J ai Hind !!! 

Attention - ISSAR Life Members 

(1 ) Life members who have opted to pay the life membership in 
instalments are requested to make complete and final payment on 
or before 31-3-1990. 

(2) Life membership certificates have been despatched to all life 
members who have made full payment. Kindly send the acknow­
ledgment with complete address for inclusion in the Directory. 

(3) Send Bank Draft in the name of 'Treasurer ISSAR' payable at 
Madras. 

Dr. S. R. Pattabiraman 
Treasurer, ISSAR. 

Professor and H~ad, Department of Clinics, 
Madras Veterinary College, Madras-600 007 

.. 



PRESIDENT'S LETTER 

The Eighth Annual Convention of our Society was convened at the College of Veterinary 
Science. Gujarat Agricultural University, Anand on I 0-12 ovember, 1989. I was eagerly looking 
forwa rd to attend the annual convention and meet all our members, delegates and other invitees. 
Due to the cancellation of nights from Hyderabad, I could not attend the convention. The 
Secretary of our Society has informed me subsequently that the General Body of our Society has 
unanimously decided to request me and the other Office bearers to continue for one more term in 
their present capacities to serve the Society. We are overwhelmed by this decision. I wish to 
gratefully acknowledge with thanks the confidence reposed in us, to all the members of our 
Society. I am sure we will be able to discharge our duties towards our Society with renewed vigour 
in the coming years. 

I take this opportunity to convey on behalf of the Office bearers of our Society a very happy 
and prosperous NEW YEAR to our patrons members and others who have supported us in the 
cause of furthering the professional interests of our Society. 

Hyderabad 
November 2 1, 1989 

The C. R. Sane Oration Fund 

A. RAMAMOHANA RAO 
President, ISSAR 

Members of ISSAR may recall that an appeal was made more than once 
in this Journal requesti ng them to contri bute generously for the C. R. SANE 
ORATION F\J ND. It is disheartening to note that the response from the esteemed 
members of our Society has been not very encouraging. The ISSAR i! committed 
to institute this Oration in honour of a very distinguished Scientist who has 
contributed towards the growth of the subject of Animal Reproduction and has 
also been the first President of ISSAR. 

I wish to appeal once again to all our members, former suadents and 
colleagues of Dr. Sane and others associated with our Society to come forward 
with their generous contributions towards this fund. T hope our members and 
others will respond positively to th is appea l which only will help us 10 continue 
with the Oration. 

Your contributions may kindly he sent to Dr. S. R. Pattabiraman, 
Treasurer, ISSAR, Professor of Clinics, Madras Veterinary College, Vepery, 
Madras-600 007. 

A. Ramamobana Rao 
President ISSA R 



FROM SECRETARY'S DESK 

Dear Members, 

Through my appeals/circular letters I have a pproached you to convey important policy 

decisions of our Society and your response in the matter was worth apprication. I am happy to 

communicate you regarding significant achievements as under: 

(I) I have succeeded in procuring financial assistance from ICA R, ew Delhi for publication 
of our Society's Journal (U AR) a nd also for holding symposium. The assistance procured 1~ 

Rs. 6000 and 10.000 respectively. Thus, in all Rs. 30.000 have been procured so far. Fresh 
proposals for financial assistance for the current year have been submitted to the ICAR. ev. 

Delhi and response is awaited. 

(2) Procedural details were planned for different awards. I formulated a format t~ im itc 
applications for the ISSAR Fellowship Aw~rd. The So~iety h~:. instituted for the fi~st tin~c the 
'Best Chapter Award'. The details of the van ous awards including the Award Committee~ are a!> 

under: 
No. 1 Prof. Lagerlof Memorial Award ( 1988) and Dr. G.B. Singh Memorial Award (1988). 

Dr. A.S. Kaikini Chairman 
Dr. K.G. Kharche Member 
Dr. K.P. Nair Member 
Dr. V.8 . Hukeri Member 
Dr. Y.G. Dugwekar Member 

T he committees critically went through the entries received for the said awards and their final 

verdict is as under. 
( I) Prof Lager/of Memorial Award, 1988: Dr. A.V.N. Rao, Dr. W.M. Palmer a nd Dr. M.A. 

Shiekildin for their article entitled "Factors affecting Gonadotrophin Releasing Hormones 
induced LH and FSH release in Anoestrus cows." Published in UAR 1988, 9 (2): 80-84 . 

(2) Dr. G.8. Singh Memorial Award, 1988 ( Young Scientist Award). Dr. M.K. Awasthi for his 
article entitled "Antisperm Antibody titre associated with conception failure in Repeat Breeder 
Cows." Published in Cheiron 1988, 17 (4): 15-18. 

No. 2 ISSAR Fellowship Award 1988 and Best Chapter Award 1988. 

Dr. A. Ramamohana Rao 
Dr. S.N. Luktuke 
Dr. H.C. Pant 
Dr. A.S. Kaikini 
Dr. D.R. Pargaonkar 

Chairman 
Member 
Member 
Member 

Member Secretary 

The committees cri tically went through the entries received for the said awards and their final 
verdict is as under: 

/SSA R Fellowship Award, 1988 is bestowed on Or. S. R. Pa11abiraman. Dr. K. Janak1raman 
and Dr. K.G. Kharche for their meritorious con1ribution for the development of Animal 

Reproduction and ISSAR. 

..; 
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'Best Chapter Award,' 1988 instituted for the first time has gone to Gujarat State Chapter for 
its significant Contribution for the development of Animal Reproduction and ISSA R. The 
committee is further pleased to bestow Special A ward to Rajasthan State Chapter for it's 
significant contribution for the development of ISSAR. 

I would like to thank profusely Chairman and members of various Award committees for their 
excellent evaluation work and co-operation. 

As per the routine practice of the Society a cash prize of Rs. IO I/ - and a Certificate was 
presented to each of nine young scientists ( below 35 yrs of age) for best presentation of their papers 
in different scientific sessions of the Conference. 

On the eve of Vlllth National Symposium on Animal Reproduct ion held at Anand, the 
Executive Committee Meeting was held on 10th November 1989. Important resolutions adopted 
are as under: 

(I) The registration fees should not be charged to the retired scientist members attending the 
conference. 

(2) For st udent delegate registration fees s hould be nominal (Rs. l00/ - only). 
(3) General body may consider quarterly publication of UAR. December 1989 issue of UAR be 

a Bumper issue accomodating 111ore articles and all proceedings and reports of Anand Conference. 

T he Vlllth National Confere nce was a grand success. Some two hundred delegates actively 
po rticipaled in the Scientific sessions of the conference. There were in all five lead papers and 165 

.• s.cientific/ research papers presented during ten scientific sessions of the Conference. 

General Body Meeting was convened on I I th November 1989 durin_g the busi ness session of 
the Society. Dr. A. Ramamohana Rao, our worthy president, could not attend the conference due 
to cyclone and circumstances beyond his reach. In his ab~nce Dr. 13.R. Deshpande (Ex-President) 
chaired the session. The General Body accepted the reports presented by the Secretary, Editor and 
Treasurer and also all the decisions taken by Executive Council in its Meeting held on 10. 11 .89 at 
Anand . l brought to the notice of the members that though the office bearers are located at 
different headquarters, it has not prevented us from carrying o ut the activities or the society 
efficiently and effectively. Audited statement of receipb and expenditure of Secretary's office will 
be published in the next issue of IJAR. T he ~mportant resolution/ suggestions are as under: 

(I) State Chapters of Uttar Pradesh, Kera la, Meghalaya etc. need either revival or formation of 
New Chapters in their respective States.The concerned members were requested to a pproach with 
a proposal to the National Body for getting Secretaries names approved . 

(2) Dr. A.S. Kaikini, Editor, IJ AR is working very hard single ha ndedly. It was decided that a 
secretarial assistance t o the tune of Rs. 500/ - per month be provided to him. 

(3) T he general body expressed that the present Executive Committee Members (except Dr. 
Raj konwar) should continue for a nother term of three years (1990 to 1992). The body 
unanimously elected Dr. Kodagali as Vice-President in place of Dr. Rajkonwar. 

(4) The body ex pressed its desire to have the next year's Conference a t NO RI, Kamal. Dr. 
Madan was requested t o host the next conference. Dr. Mada n expressed tha t he will be 



approaching ICAR, New De1hi for getting necessary approval in the matter. It was furthur 

heartening to note that there is standing invitation from Dr. R.C. Gupta, Dean Veterinary College, 

HA U, to host next year's Conference at H issar. That means our next conference will be either at 
Kamal or Hissar. 

With seasons greetings and wishing you a happy and prosperous ew Year. 

Parbhani, 
December 15, 1989. 

D.R. PARGAONKAR 
Secretary, ISSAR 

lNDlAN JOURNAL OF ANIMAL REPRODUCTION (ISSN-0970-2997) 
PROGRESS REPORT (1-12-1986 To 31-12-1989) 

Presented by the Editor, IJAR to the Executive Committee Meeting and General Body 

Meeting of ISSAR held at Anand on 10th and I Ith November, 1989. 

I . Issues Published: 

S.No. Vol. Issue Month & Year 

I. 8 I June 1987 

2. 8 2 December 1987 

3. 9 I June 1988 
4. 9 2 December 1988 

5. 10 June 1989 

T otal Five Issues 

2. Distribution: Position as on 31st October 1989. 

S.No. Category Number 
I. ISSAR Life Members 312 
2. ISSAR Annual Members 250 
3. lSSAR Chapters 

(a) Madras 100 
(b) Parbhani 100 
(c) Anand 100 

4. institutional Subscribers 240 

5. Complimentary & Advertisers 60 
6. Balance 68 

Total 1,200 

Articles Copies Printed 
34 600 
28 600 
28 800 
28 800 
31 1200 

149 4 ,000 

Remarks 
Ref: Treasure, ISSAR letter 

recd . on 20-5-89 

Excluding those enrolled Separately 
by Gujarat ISSAR Chapter (45) 

Prospective Members, Subscribers/ 
Back Vol. issues. 

I 



., 

3. Expenditure: Certified Receipts & Payment Account of UA R, agpur for the period 1-12-86 
to 31-3-89 is al ready published in UAR 10 ( I): J une, 1989 which may please be 
per used. 

Salient Features: It totals Rs. 86,483.35 including cash balance of Rs. 24,830.35 with State Bank 
of India A/ C No. 61294 as on 31-3-1989. 

4. Source o f Income: ( I) ISSAR Funds (2) Advertisement & (3) ICAR Grants. 

5. Position of Articles: as on 31st October 1989. 

Receipts: 378 
Break-up Backlog A nand: 150 

Rcceieved at agpur: 228 
Published: 149 

Awaiting P ublication: 200 

Rejected: 29 

6. Under Publication: Sixth Issue UAR IO (2): December, 1989 which will be pubti~hcd in 

January, 1990 to accomodatc Anand Conference Proceeding~ and 
Results of ISSA R Elections & Office Bearer~ 1990-92. 

P lace: NAG PUR 
Oate: 7 Nov. 1989 

O R. A.S. KAIKIN I 
EUIIOR 

INOIAN JOURNAL 01-

ANI M AL REPROIJl/C I ION 

REPORT OF T REASURER - ISSAR 

Report on membership and finance for three years period from J a nuary 87 to Octo ber 89. 
Audited report for the year 1988 is furnished separately. 

Membership of ISSA R: As o n 31- 10-89 the total number o f members registered is 1068 which 
comprises of 756 a nnual and 3 12 life members. The number of annual members who have paid 
membership fee for 1987, 1988 and/ or 1989 alone come to o nly 239 . The remaining 517 annual 
members have not paid the membership fee after 1986. Such defaulters for more than three years 

cease to be members of society. D uring the three years period under report there is steady increase 
in the enrollment o f life members. At the beginning there were only 116 life members. but now it 
has increased to 312. With the introduction of insta lment payment of life membership amount 
more and more preferred to become life members. Of the total, 261 life members have paid the 
amo unt in full while about 51 life mem bers who have opted to pay in instalments are yet to 
complete the payment. Reminders are sent to them individually with the request to pay the balance 
before 3 1-12-89 . 

Statewise a nalysis of the life memberships revealed that 20 State~ includ ing union territories 
have Life members. Rajasthan and Maharashtra chapters have more than 50 life member~ each. 

Tamil Nadu, Gujarat. Assam chapters have above 30 life members. Andhra Pradesh. Madhya 
Pradesh and Utta r Pradesh cha pters have abo ut 20 life mem bers. Ha ryana. H imachal Pradesh . 



Jammu and Kashmir, Karnataka, Manipur, Nagaland, Orissa, Punjab and West Bengal chapters 
have less than IO life members. 

life membership certificate: With the object to provide an authenticated record of life 
membership, a certificate was prepared for the first time and despatched by post directly to the life 
members. For those who have not completed the full payment the certificate will be sent to them 
also as soon as they pay the balance amount due from them. For 261 certificates despatched, about 
160 acknowledgement with complete address have been received so far. Only 8 certificates were 
returned back since the member is not in the address given. 

Directory of life members: For the first time a booklet of 23 pages with the name, address and life 
membership number of 221 life members was prepared as a Directoryfor the year 1988. A revised 
and updated Directory with correct address of members and other relevant particulars about 
!SSAR wiJI be printed as Directory for the year 1989. The same will be ready by January, 1990. 

General Fund: Annual and life membership amount and interest that accrue from deposits are 
kept as General fund. Rs. 50,000/ - kept in Savings Bank account was received in J une 1987 and 
Rs. 7,500 / - was received as final settlement in August, I 987 from the previous Secretary. Now as 
on 31 -1 0-89, Rs. 1,00,167 is in General Fund. Of this Rs. 93,400/ - is in fixed deposits and only Rs. 
6,767 / - is in Savings Bank account. 

Nils Lager/of Memorial Fund: The fixed deposit of Rs. 10,000/- in State Bank on maturity with 
the interest amount yielded Rs. 13,450/ -. This amount is again deposited as a separate account in 
Unit Trust of India. 

G.B. Singh Memorial Fund: Till this date, Rs. I 1 ,006/ - has been collected towards this fund . This , 
sum is also kept separately in fixed deposit. 

C.R. Sane Oration Fund: So far Rs. 1,440/ - has been collected under this fund and the amount is 
kept as a separate account. 

!CAR contribution: For printing of our Society Journal (UAR) !CAR 's contribution of Rs. 
7000/ - for the year 1986-87, Rs. 7000/ - for the year 1987-88 and Rs. 6,000/ -for the year 1988-89 
were received in October and December, 1988 and April, 1989 respectively and were kept in 
separate account so as to make it available for printing of UAR. 

For the conduct of Seminar, ICAR contribution of Rs. 10,000/ - was received in May 1989. 
This amount is for 3 years period and the same is kept as a separate account. 

I wish to thank Secretaries, Treasurers and all members of different chapters in India and Dr. 
A.S. Kaikini, Editor, IJAR for all the help and interest shows in ISSAR to make the financial 
position of the Society reasonably sound . I am. extremely grateful to all the help and guidance 
given to me by our beloved President, Secretary and Editor in the financial matters. 

Before I conclude I wish to suggest that each State Chapter should have minimum 30 life 
members and 100 institutional membership. Finance generated by this and by other sources will ~ 

enable ISSAR to work for the betterment of Animal Reproduction in particular and Veterinary 
profession in general by punctual publication of UAR and holding Conferences, Symposia 
periodically without a ny break or discontinuity. 

Madras 
December 15, 1989 

DR. S.R. PATTA BIRA MAN 
Treasurer, ISSAR. 



The Indian S ociety For The S tudy Of Animal Reproduction, Madras 

Balance Sheet As At 31st December 1988 

Liabilities 

Geoe.ral Fund: 

As per last ba lance sheet 

i\dd. txccss of income 
lo r the year 

G.B. ~in&h Memoria l Fund: 

A, per la , t balance sheet 
Add: C1n11ribution, received 

Nils Lagtrlof Memorial f und: 
A, per last balance sheet 

Prof. C.R. Sane •Oration Fund: 
Contribution received 

Audit fee payable 

71468.13 

22225.71 

4050.00 
6956.00 

10000.00 

93693.84 

11006.00 

10000.00 

200.00 

500.00 

11 5399.84 

Cash and Bank Balances: 
Cash on hand 

Cash with SBI Ma.dr.is in S!3 a/ c 
Ca:.h with Maha~htra Chapter 

lnvblmtnts: 

With S BI Bombay in FD a/ c lOW:lTOS 

Nils Lagerlof Mcmorial Fund 

G.B. Singh Memoria l Fund 
Deposit with 1TOFC 

Amounts Rectivable. : 

10000.00 
10000.00 
60000.00 

For Vlth National Congress from ICAR 
lntcn:st acnucd on FD with S81 Bombay 

Income And Expenditure Account For The Year Ended 31st December 1988 

Expenditure 

To UAR Journal Expenses 

UAR J ournal O ffice Expenses 

Bank C harges 
Conveyance 

Postage 
Printing & S tationery 

Meeting Expenses 
Prize A rticles 

::... ; retary Office Ex.penscs 

President Office Expenses 

Miscellaneous Expenses 

Maharashtra Chapter Expenses 

Audit Fees 
Excess of Income over expenditure 

t ransferred to ge neral fund 

Income 

19000.00 By Annual Membership Fee 
2000.00 Life Membe rship fee 

122.50 Interest Earned 

253.00 ICAR Gra nt 

360.70 Advertiseme nt 
2628.40 Institutional Membersh ip fee 

50.50 
2500.00 

1500.00 
500.00 
24 1. 18 
709.10 
500.00 

22225.71 

52591.09 

Madras 2. Dated 11 -7-89 

13.05 
26798.74 

1036.80 

80000.00 

S000.00 
2501.25 

115399.84 

6893.50 

30489.30 

6008.29 
7000.00 

1000.00 
1200.00 

.5259 1.09 

Vide Our Report O f Even Date. 

A.R. RAO 
PRESIDENT 

D.R. PARGAONKAR 
SECRETARY 

S.R. PATTABIRAMAN RAMANAN & CO. 
T REASU RER CH AR I EREO ACOOU:-.--1 A.',"1 



The Indian Society For The Study Of Animal Reproduction, Madras 

Receipts And Payments Account For The Year Ended 31st December 1988. 

To Opening Balance: 
Cash on hand 

Cash with S.B.l., Bombay 
Closing balance held with 
Bombay Office 

Difference in cash balance 
Annual Membership Fees 
Interest earned 
institutional Membership 

Receipts 

G.8. Singh Memorial Fund 
Prof. C.R. Sane Oration Fund 
ICAR Grant 
Life Membership Fee 

312.65 
59148.05 

3969.59 
241.18 

6893.50 
3853.70 
1200.00 
6956.00 
200.00 

14000.00 
30489.30 

128263.97 

Payments 

By Investments with TTDFC 
UAR Journal 
Maharashtra Chapter 
Bank Charges 
Conveyance 
Postage 
Printing & Stationary 
IJAR Office Expenses 
Meeting Expenses 

Priz.c Articles 
Secretary Office Expenses 
President Office 
Cash difference of 1987 
written off as expenses-

Audit Fees 
G.8. Singh Memorial Fund Dep. 
Closing Balance: 
Cash on hand 
Cash with S BI, Madras 
Cash with ISSAR, Maharashtra Chapter 

Madras 2. Dated I 1-7-89 

60000.00 
19000.00 

709.10 
122.50 
253.00 
360.70 

2628.40 
2000.00 

50.50 
2500.00 
1500.00 
500.00 

24 1.18 
500.00 

10000.00 

13.05 

26798.74 ~ 
1086.80 -

128263.97 

Vide Our Report Of Even Date. 

A.R. RAO 

PRESIDENT 

D.R. PARGAONKAR 

SECRETARY 
S.R. PATTABIRAMAN RAMANAN & CO. 

T REASURER CHARTERED ACCOUNT ANS 

ERRATA 
The following errors in TJAR Vol. 10, No. 1, June 1989 may please be 

corrected. Inconvenience caused is regretted. 

No. Item 

I. Page 58 Fig. 1 legend 

2. Page 58 Fig. 2 legend 

Error 

"Cont rol" 
" l ems." 
"Control" 
"22 mm. dia 500 mg." 
"11 mm dia 250 mg." 
"22 mm dia 250 mg." 

Correction 

.. l ems. column" 
"Control" 
"22 mm dia 250 mg." 
"Control" 
"22 mm dia 500 mg." 
" 11 mm dia 250 mg." 



Farmers proudly tell with Joy 
"Creenfield" brings water 

to our fields 
. _ \ l·~, i1\ ;:~-i ;t~i -;;_·: -. 
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. I . - - - ~ ~----1·~;~ Jr ~)r~~- -- - - Greenfietd P.V.C. Pipes Speciatity 
- - - - ~ • Product of latest modern technology 

produced under expert supervision 
• Top quality production • Guranteed long 

life service • ISi Standard certified 
~ Economic and Durable 

Office : "Prabha Niwas" Jail Road, Nagpur-440 022 
Phone : 25737 Nagpur 
Factory: A-3 7, M.I.D.C. Area, Wardha-442006 

Phone : 21 06 Wardha 

Secret of Flush Crop Production ........ GREENFIELD 

DESIGN BY VINOO SAWALKAR NGP 9 



With Best Compliments From : 

MEHSANA DISTRICT CO-OP. MILK PRODUCERS 
UNION LTD. (DUDHSAGAR DAIRY) 

ME HS AN A - 384 002 
DUDHSAGA R 

* Second largest milk products manufacturing complex in the country. 
* Whole Milk Powder, Skim Milk Powder and Baby Food by Spray 

dried process under ISI Specifications and Table Butter and Ghee 
as per 'AGMARK' Std. 

* The only Co-operative enterprise with membership of 2,00,000 
farmers in Mehsana District , providing input facilities such as : 
Balanced Cattle Food, Veterinary services, A. I. with frozen semen, 
extension training programme, member's group insurance scheme 
and subsidy for cattle group insurance for construction societies 
buildings and common fodder farms for the benefit of landless mar­
ginal farmers and widows and distribution of Subabul for forestry. 

V. M. PATEL M. R. CHAUDHARI, (M.P.) 
Managing Director Chairman 

With best compliments from : 

* 

AGROVET SALES AND SERVICE 
Court Compound, 

RANCHl-834 001 (Bihar) 



HIMALAYA PRODUCTS FOR VETERINARY USE 

Liv. 52 ®Powder 
V. 01655 

Liv. 52 ®Tablets 
P.V .M .S. No. 01805 

Liv. 52 ® Drops 
P.V.M .S. No. 01555 

CYSTONE ® 

SPEMAN® 

TENTEX®forte 

STYPLON ® 

protec t s the l iver in sickness-and in health - a metabolio 
tonic in run-down conditio ns. useful in canine jaundice 
and other liver dysfunctions like sluggish liver and 
inflammatory conditions of l iver. Stimulates appetite, 
leading to normal heal thy growth 

clears crystalluria and breaks up urinary calculi 

improves the sperm count. motility, inc reases the quait­
tity and viabil i ty of the semen 

increases the l ibido in stud animals 

cont rols haemorrhages fast 

~ IONHRS oN ORuG CU~TIVA Tl()N A NO IIESEARCH SINCE 1930 

~ THE HIMALAYA DRUG CO. 
lO_j SHIVSAGAR 'E', DR. A.B. ROAD, BOMBAY 400011 

M&B 
B R AN I> 

ANIMAL HEAL TH 
PRODUCTS 

For the successful management of MIik Fever 
we offer two proven, established products: 

'MIFEX~ .,,c_, 
tor milk fever and ill 
compllc1t1ons 

Multl-dose contalnert ot 450 ml. 

'CALBOROL~ 
c-...11or-•v•c 

the Slandard treatment 
lor milk Ill/er 

25 PER CENT $0\.UTION 
Multl-doM ~-Of.so ml. 

ReNabitity makee & Ille difference - use an M&B PROOUCT 

MAY & BAKER (INDIA) LIMITED I REGO OFFICE: MAY8AKER HOUSE. WOALI, BOMBAY 400 02$. 19 ,~, :J May & Baker Bangalore • Bombay • Calcutta • Guwahali • Hyderlbed 
Indore • Jaipur • Lucknow • Madras • New Delhi • P.,. 
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Uttari Rajasthan Sahakari Dugdha Utpadak Sangh Ltd , Bikancr 
"l ' rmul Bhawan" Po~1 Rox No. 55, Sri G anganagar Road, RIKANF R- 334001 

. .,. 
A glac;s of water p!eac;c? 

Oh, no, glass of milk . Our water will harm you: 

Is it a magic in Desert? 

Yes, it is a reality; 

Mi lk percola1es througl1 sand dunes to the URMUL, U R:\1 UL is a symhol 
of progress for !>0Cial and economic dl!vclopment in the desert of Rajasthan It is 
an organisatio n dedica1c<l to Uplift cattle breeders and Weaker section of the 
Farming community. It provides marketing an<l in put facili t ies at the door s teps 
of Farmer in remote , illages. It provides balanced cattle feed , firs t aid, artificial 
insemination facili ties, farmers training a nd Veterina ry aid to the milk producers. 
It collects I ·85 lac . kg. o f milk in the flush season and pumps more than 140 
millions to- the milk producers yearly in the remote villages of Bikaner d istrict. 
It is eng:iged in famine relief and famil y welfare programmes also. 

ll immat Sin1th 
Managing Direc tor 

M. L. Gupta 
Chairma n 

EL ICO (P) L I MITED 
HYDERABAD 

pH Meters, Color imete rs, Spectrophotomete rs, Flame Photometers, 

Polarograph Recorder and Analyzer, Reflectance Meter , Haemoglobin 
M eter, Nephelo M eter, Chloride Meter, D is ... olved Oxygen Analyzer, 

Soil Moisture Meter, Wate r Quality Analy1cr, Conductivity M eter, 

K F and Auto T itrators, /\grophotomcter, Po•entiustat / Galvanostat, 

Ion Electrodes, pH Electrodes, Couduct ivity Ce ll s and Toggk Switches. 

Bra11d1es : AH ~1 EDA BAD RA '>:GALORE BO:\I B.\ Y CALCUTTA 

P!ro11es 396308 36 1470 441402 341864 
Brn11ches : DELH I llYO ER AfiAD MA DR AS VI ZAG 

Phones 5268 12 222221 812949 66830 

.. 



FMOV 
foot & Mouth Disease Vaccine 
" V~:L C Cm1c-enu.1tt•rl. ()..-.tdrn1JIC"ri1 

\() , ;.., C. A,l.i•t l vp._,,1 

Foot & Mouth Disease Vaccine 
8 . Vet. C. Conrentrated, Monovalent 

(0, A, C, Asia-I Types & 
A 22 Subtype respectively\ 

RP 
heue D ried. l issue Cultured 
Rinderpesl Vaccine ,u · ~I' ,. 

l 1,<-: 1l • ., Vl•L I 

HS 
Haemorrhagic Septicaemia Vaccine 
HAif • ,,1umino1. ..., ,\djuvantcdl 

BQ 
Black-Quarter Vaccine 
· 6A1r • Alum1nox ,., .-\d1u\•.1nu•dl 

HS-BQ 
Haemorrhagic Se pticaemia 
& Black Quarter Combined Vaccine 
8AIF .Alum1no., ~ .,_,djuvantedl 

MAREK 
MCV 
Multi Component v..c,.ine pentavalent 

Marek's Disease V acciae 
8 P V(•I lll\•10~1 H\'l .f(° • CJ, '-1, •"'' concentrJ1cd 

( 01\IJ1n-. { ·1n .. ~nch!..10' \'\'('I\ ho 1yp•• I\, { .u''lli n 

MUKT -R1 B , l\1 .. 1ttdt\.1m 'i•,)l•<u•n. ( lcl'•M1t l1un1 {)t'c.h•m.)!1Jn, 

,.,. ·••• -\c11\1v,u1h•c1 ,,,1h H,\H ( ,l-l-~lvm11H1, • 

Newcastle Disease 
(Ranikhel Disease! Vaccine 
,l t\1tn}:' ,n•tC11\\'A..R ll:8 ,litAI'-

NOV-f Newcastle Oist'a;e 
tRanikhet Ois,easel Vaccine 
\twin~• t \lr~m, 

NOV-L1Sot.1 
Ne wcastle Disease 
(Ranilchet Disease) Vaccine 
(ltvini;) L1Sola S1u,n 

FPV 
fowl Pox Vac(ine (l ivingl 

18 
Avian Infec tious Bronchiti, 

Van:int' 
RANIPOX New c .,stlt' 
Oisc-ase (Ranikhe1 Oi,e,,(;e) 
Mukte<w.u Strain .,nd fn" I Po, 
CombincdV.lCcint• 
S-PULLORUM 
ANTIGEN 

HV-0 
lnterotox~emia V.lccinc 
( to,1rid1\ll1' \\\•ldlll hp•• 1) hr,,ud Ad,uv.tnh·cl 

.,oh U.\lf <.: ,-1 •\lu1l\11u1, ' 

nv-co 
Enterotoxaemia Vaccin~ 
C. lo,t1id1u01 \\'cl(. h,1 T)'P(' C ,wd 1) l 0 11,0 ,d ~d1uv.1nh"d 

\..r11h SAIi (..t•l 0 Alum111oi. 

7 
BPA 
Brucella Plain Anligell. 

ABR 
Abortus Sang Rint Antigen . 

BCA 
Brucella Coloured Anlisen. 

RBA C19 
Brucella Abortus C-19 Vaccine l•v<I 

Salmonella Pullorum Antigen C 8rwcellJ Rose Bengal Antigen. 

IQ#t+i:Mt!Si11itl-i£ 
CBC 
Calcium 8orogluconate 
Compound Injec tion - 8 . Vet. C. 

CB 
Calcium Sorogluconate 

lnje<tion - 8 .P. (Vet.) 

ST 
Sulphadiazine and lrimcthoprim 

lnil-Clion - 8 ,P, (Vet.) 

SOM 
Sulphadimidine Sodiuni -lnie< lion 

33 11.l°k 8 .P. CVet.l 

A'S 
Atropine Sulphate 
tnjection - 8.P. (Vet.) 

SBD 
Stilboestrol tnie<tion 8.P. 1Vel.1 

Al 
Adrenalin Injection 8 .P .(Vet.I 

DEX 20% 
Oext,ose Lnjec tfon 
20% 8 .P. (Vet.) 

DEX 10% 
()e).\rosc lnie< tion 
\0% 8 .P. tVtl.) 

DEX 5% 
l)e,xtros.e lnie<. tion 
~•~, 1.P. t Vet.) 

lBN 
Tuberculin (Mammalian\ 

Concentr .. ,te.d. 

SPA 
Salmonell,1 Pullorum ( oloured Anli11en. 

OS 
OE-strose Saline Injection u.S.P. 
15% OexlrOSt' &· 
O. 'l% Sodium Chloride I 

N S 
Normal $ .lline lniec tion 
10'1'\, Sodium Chloride> 

WI 
Water for lnjec iion I.P. 
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I Good news for Gynaecologists! · 

I BAXIN In ject ion 

I 
0 

is now available for veterinary use 

i 
8 Baxin is un ique 

' g Because 
0 
0 
g it provides a combination of 

Baxin 500 mg provides : 

Ampicillin Sodium 250 mg 

Cloxacillin Sodium 250 mg 

g two- 6- aminopenci llanic acids wh ich are synergistic. 1°.· 

I 
0 

i Ampicillin - a broad spectrum bactericidal antibiotic I 
I AND -1 
~ C loxacillin - · a specific antibiotic which is resistant to 
ij B. lactamase producing Staphylococci (Maximum 
8 activity against major gram positive pathogens) 

I Indications - Metritis I. i -Endometritis 

I - Retained Placenta ;_· i -Pre & Post surg ical condit ions I 
i DOSE : Parentral 6- 10 mg/ kg BW I.M./ 1. V. twice daily 8 

8 1.U. - 500 mg - 1 g tw ice daily. § 
8 § 
I LYKA LABS LTD. I I ~ _ Animal Health Division ~ 
8 f!7 ~ Q 77, Nehru Road , Vile Parle (East), 2 
8 ¼ Animal Health BOMBAY - 400 099 ! 

i I i C 

~ ~0S':.lU~000C000®<,!.l000000000Q(;,00@Q000Q~~,00000000@011'.l00~ 

L 
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~.:Emmmm:mm~mmm:m~~+~~~mm+il:+++~~~ 
~ ~ 
~ ~ 
~ ~ il/1. bes! ('(mrrlimPnls /rem, : ~ 
~ i ~ 
~ .. 
+f;i Vetindia Pharmaceuticals ~ 
~ ~ 
~ Exclusively Veterinary Pharmaceutical Distributors and ~ 
•Gi ~j+ 
+ti Allied Marketeers, 4- 3-14 7 /1 / A, Kandaswamy Road, ~ 
~ Sultan Bazar, HYDERABAD-500 001 

~ 
+ti ~ 
i ~ •' ·~ Manufacturers of 

~ 
+ti ~ 
~ ~· 
+ti BOROCAL-450 ML ~ 
+ti ~ 
~ (Calcium Borogluconate B. P. Vet. 25%) ~ 

~ ~ 
CALMAG-D-450 ML ►3+ 

+ti (Calcium Magnesium Borogluconate) 
~ ... 

+ti ~ 
...__ 

~ ~ 
~ VITROSE-500 ML ~ 
~ (Dextrose 20'% with Electrolytes) ~ 
~ ~ 

~ ~ 
SULPHADIMIDINE 33 ½% - 100 ML ~ 

~ ~ 
+t1 ~ 

! ~ 

VETPHARMA 
~ ~ 

►3+ -

~ ~ 
~ 

~ 
Distributors for Veterinary Pharmaceuticals, ~· 

11 -24-77, Bhavannarayana Street, VIJAYAWADA- 520 001 ~ 
~ ~ ----
~ Phone : 7 4 2 1 2 ~ 

i ~ 
~ 
~ 

I!-++'f ~crcr :crffcrcrcrcr+cr~:cr+~+cr+++=crer+++++~-. 



ALARSIN-Ayurvedic Research Products 
•Safe• Sirnple drugs without drawb11cks of Hormon es. 

in Management of 

Normalises Uterine & Ovarian functions & Environmental factors for conception, Inhibits 
Prostaglandin F, .,biosynthesis by uterine tissues.This helps nidation of Zygote & prevents early 
embryonic death. Dose At,.. A I o, Na1u11I Se,vice 101oblo11 daily for 15 d ov• 

. ··~•44;$iili•9 Non-pathogenic : Pathogenic: 

ALOES COMPOUND (VET) 
Brings the animal into pronounced ovu­
latory heat : Activates & regularises Uterine 
& Ova11an functions. No drawbacks of hyper­
stimula•ion of ovaries or cystic ovaries, as is 
usual with fertility promoting agents (hormo­
nes. clo--,iphene). 
Ooae : 5 -10 tablets bd till an1m~t show, Ptonounced hea1/ 
oestrus Ma1outv of the animals show p,onounced o ... ulaito,y 
hee1 w 11h1n one or two oestrus cycln 

Note : Treatment to be discontinued once 
animal comes in heat. 

MYRON (VET} 
Acts as an antiseptic, antibacterial. antt­
•nflammatory & Uterine tonic : In Cervici­
tis, chronic Endometritis, Parametritis. Pelvic 
inflammatory diseases and Atonic reproduc· 
live tract. 
Dose : 1 0 tabs bd for 15 day, 

in Severe & Resistant pathogenic casee 
with purulent discharge per vagina. 

BANGSHIL (Vet) + MYRON (Vet) : 
5 ,abs bd of Heh 10< 10 d•v• 

Not• : B•ngshil (Vet) ,s • nti ,inrfamm atorv. ~ntibac1e,ial (Suscept,bl• u,opathogens : E. Coli. Paeudomonas, Ptottu1.Kleb• 
a1etl.,, S1reptococc,. Staphylococc,). uuingent diuretic. h~al,ng .and coohng . It Raises general body ,eai111nce and inducN 
muicular and ne, vine 1elau11on Re.stores no,m al phys,ological a ct10ns of G.U. System. 

FORTEGE (Vet}: IN All BREEDS OF BULLS - STALLiONS - BREEDING MALES IN ZOO 

for disturbed spermatogenesis & semen defects. 
hasty coverers. sl uggish sex behaviour : reduces reaction time . 

~ SEMEN : Improves motility, density. quality and quantity of semen. 
Activates Neuroglandular system and stimulates Metabolism. 

#1'f, Dose : t 0 tabs. bd for 1 5 davs and t hen 10 labs. a day to, o ne or two mon1h1, 

•MtGIIM+ ii9MMUi·ie@S·1fl❖Mi4·1•W·lrtH• 
-Paper at · Annual Convention of Indian Societv for Vet. Surgeons at Madras, 17-18 Dec. 1979. 

Use of ALOES COMPOUND (Vet) in Infe rtile Brood Mares. 
by Dr M L. Kudale, MVSc .. Reader, Dept. of Surg., Veterinary College. Bombay. 

Col. Amarnath (Retd), Sewania Stud Farm, Bhopal M .P. 

4-hei4ini41¥H4N·Mb 
in Management of Repeaters & Infertility 

1 ) A p ota lble Mechanism of lEPTAOEN Ktion by 
tnhibitino Pro1ta9lendin Fi. synthe1ia ( Or. S .C Sh~,'"~­
,1,.0 •• D ~p, of Ph•,m• cology. T,in,tr Col'-p. Dublin. frtl1nd} 

2 ) Clinic a l offec1 ol FORHGE (Vet) on fe<tility ol 
Mvrtah 8ulf1 . ID,. P.v N,,'i:. MVSc . Dr VB Huhrr. MVic. 
Ph.d . • Or, S S M~h•nd~I,: , M VSt FRVAC (lHnm• rt.J Vtt•ri• "•ff Co/kge. 8omt,.,y, 

l ) ALOES COMPOUND as an 0'tl•t1•n a cti'tla tor in 

SUPPLY 

Anoe1trva Buffaloes : (Dr A D 0.1hp•nd• . •sc. I V•tJ. 
I.C.D,P. Ahm•d•IHdJ. 

4 ) Effect o l MYRON on Motritle In Cowo • l11ffo• 
IOe'II : (Dr. G.utm.•t Sin(lh. 8V$c. II AH,. Dr, Su1hll lf•IIM . 
PVS • ADV$ .• Amtitn,. P11njab.J 

5) Clinical trial with ALOES COMPO UND • MYRON 
in c•n• o f Bovine lnfertitity : (O, 8 N D•"g•. MVS, . 
A"lm•I R•ptoductron. Kolhapur. M•h• rHhlt • .J 

Therapeutic Index : .. ,.,.,.nee for preocrlp• 
to, Prescriptions : available at all chem,••·· tions. 

Purchases : Bulk PACKS of 1000 tableto for Govt. Research Index ; Deteii. ebout , •••• ,ch,.....,. 
Sem,-Govt . Insti tutions. Hospita ls . Fa ,ms. Supplced p-ubliehed on Alarain producta in Medic• •• Oent••• 
from factory onl·y. VaHrl nery fielda . 

Special VET-SETS : f or Vat Colleges & tnstitu1iono. f or p_.ng ou t studento. Availeble on, ..... , . 

j?{eMe !))rile_ ~(J ALARSIN-12 K Duohash \i1il rg For t. BC,\iB.:.• 400 C;!, 



BV-300 

The First Choice of Profit Minded Poultry Men Around 
the World 

because of 
* Its Early Maturity • Good Shell Quality 

* High Peak 

* Excellent Production 

* Consistent Laying 

* Great Livability 

* less Feed Consumption 

* less Feed Consumption 
Remarkable Conversion 

Adapts beautifully to tropical conditions 
Peaks fast and high up 90% and Plus 
12 months hen-day production of 305 eggs 

Thousand of flock records throughout the World 
are proving it in poultry operation like yours 

• 
BALAJI HATCHERIES 

Reddigunta Post, CHITTOOR-517002 (A. P.) 

Phones- 2256 & 2766 

l 
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• NYMPHOMANIA 
• ABORTION 
• ANOESTRUS 
• LACTATION 

FAILURE 
Manufactured by : 
ltitervet International B.V., Holland. 
Imported & Marketed by : 

inter@[! 
!38. Chowringhee Road. Calcutta • 700 071 

Ellll, writeto 
, CARE LTD . 

. HOUM 21. Community Cenl19 
mohar enc..... New Delhi 110049 

~ 
HOLLAND 

CHORULON 
( luteinising hormone) 

FOLLIGON 
serum gonadotrophin 

(with f .s.h. activity) 



------
With best compliments from 

The Guntur Dist. Milk Producers' 
Co-op. Union Limited 

SANGAM- VADLAMUDI - 522 213 

Phones : 3711 to 371 5 TENALI 

Grams : SANGAMILK TELEX 471-279 SD 

The Guntur District Milk Producers' Co-op. Union Limited is 
registered under the A. P. State Co-operative Act 1964 and th is 
Union is collecting milk from One Lakh Milk Producers by 
paying remunerative price to them through Milk Producers' ~­
Co-operative Societies. 

THIS UNION PROVIDES 

• FREE VETERINARY AID 

* Artificial insemination facility to develop the BREED 
of the animal. 

* Financ ial help for development of Fodder. 

• Cattle Feed supply on subsidized rates. 

• Cattle Insurance on subsidized rates. 

This Union is manufacturing the following Products in Sangam Dairy. 

'VIJAYA' Brand Skim Milk Powder, Whole Milk Powder, Infant -. 
Baby Food, Pasteurised Table Butter, Ghee, Butter 
Milk, Sterilised Flavoured Milk, Doodhpeda. 

TETRA PACK MILK 



.-
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EASTERN HATCHERY 
HEAD OFFICE : 

197/ 4 KALYAN GARH, PO. KALYAN GARH. 

24, PARGANAS (NORTH) 

WEST BANGAL P IN- 7 43272 

CITY OF FICE : 

2G. ONRAIT 2 ND LANE, 

CALCUTTA - 700014 

(NEAR ENT ALLY POST OFFICE) 

DEALERS OF: 

BROILER. COLOUR BROILER & LAYER CHICKS 



r 
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W ith best compliments from 

v. KRISHNA & COMPANY 
P. B. No. 17237, M oti Baug, V . N. P.urav Marg, 

Chembur, BOMBAY - 400 071 

Ma1111facturers of 

" KRISPCOLD" Ultra LOW Temperature Freezers of 80°C, 

Deep Freezers, Bio Freezers. Reach-in-Refrigerators. 

Blood Storage units, Walk-in-Coolers 

W alk-in-f reezers etc . 

Gram ''KRISPCOLD" Tel. 5511305 / 5516732 

...... 

SARABHAI CHEMICALS 
""I 

S* I VETERINARY ANO AN IMAi,' 
. HEALTH PRODUCTS 

ANTIBACTERIALS 
INJKCTABLES: CRYS-1 La rge Do•c, CIIYS-10, mc:HYSTICl:-;.s Lurgc Do« , 

Pt:N ICILl..1:- G. l'HOCAl:0,:E 1:,; 0 11., OXYsn:CLl:-1, OX\'Vl-.,"T-1.A. 
POWUEIIS: OOXYTEltlN-DS,Zl~"TIIIM•DS. 

Il()t.US~;s : c:m1-no1.1:s, sn:c:1.1:-. BOLUS, SULl'IIA UOI.US. 
INTltAMAM MAltY OINTJIH :NT : l't:Xlll!>'TIU:--SII. 

VETERINARY SPECIALITIES 
lNJE<,'TAULES : 11£1..AMYL. llOHOCAU:IXAn: , llOHOMAG. ESGl l'YIIIX- :-, 

SIQvll,, VETAut:, Vt:TAI.OG. 
OTHERS : OOVUlU~I UOLUS,Cl:HA~I IXTll,Ct:IIA~l l:-i'Ol·l,, 

m :XAC I ILOHOETI IAXt: IJISl't:HSIUl,t: l'()Wl)t:11, 
10 DYi, 0 1 xnu: x T, ~I ACCOCll)t: cm:A ~I . 

Pll't:RAZIXf; m ; XAII Yllll>\H: I.IQl : ll)GI%. 

NUTRITIONAL PRODUCTS 
MD.J<MI N, MILKMIX WITIIOUT SAI,T( IS I Sl't:CWICATIO:-S), 
SUPPI.t:SOt.-ll, supr•u:v ITt:-~, ' SIJl'l'I , I~, I:-. , 
SUPl'LIM 1)1 (ISi SPEClt'ICATIOXS). 

GROWTH PROMOTER£ 
Cll <l ·GO. l'UOf' IIX) Xt:-200. 

ANTICOCCIOIAL 
cocc1w1:,; ., SARABHAI CHEMICALS 

A Division or Ambalal S..r..abhili ►:ntcrpn,ci l ,td. 
W..Si Wadi, ll&rod• · J 90 OIJ7 

s<:V-A,:\119, 

-I 



ID~tf@~ID @@Wl:)filill~ 
Tonophosphane 
* Sterility and 

Infertility 
* Roborant and 

Tonic 
* Debility and 

Exhaustion 
Presentation: 

* Metabolic 
disorders 

* Leaky teats 
* Supportive 

treatment 

Box of 5 x 5 ml ampoules, 
R.C. vial of 30 ml. 

HOECHST INDIA UMffED Hoechst re 
Hoechst HoUM, Nartman Point, Bombey-400 021 

,. 

f 

I 



TABLET UTROVET 

First Time In Veterinary Field 

An Oral Preparatien 

FOR 

REPEAT BREEDERS 

AND 

ANY POSTPARTUM 
INFECTION 

ESTRONA FORTE BOLUS 

have an important role in the treatment of 

INFERTILITY 

ANOESTRUS 

SILENT HEAT 

RAKESH Pharmaceuticals 
c_~i/158, GJ.D.C. KALOL (N. G.) 382 725 

'--
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The vet's choice ... 

• Milk is safe for human consumption immediately after de-wormintJ. 
Unlike other de-wormers, Banminth has NO MILK DISCARD. + 

• Banminth is safe - even during all stages of pregnancy. Also for 
young, weak and debilitated animals. 

• Banminth efficacy is broad-spectrum - destroys all major 
gastrointestinal round-worms in a single dose. 

• Banminth is cost-effective - no milk discard means Banminth 
alone pays for itself! 

• Banminth increases productivity by preventing potential losses. 

• Also ideal for calves, bullccks, sheep, goats, pigs, horses and 
camels. 

Ban mi nth· 
(mo,anteJ citrate) 

Werm-Killer! Health-Winner ! 

+ Morante! is the only single-dose broad-spectrum anthelmintic approved by the Food 
and Drug Administration of U.S.A. for dosing of lactating dairy cows with no milk discard. 

• Trademark of Pf1Zer Inc., U.SA pr• ~ For further informalion please write to: 
■«· pi;zer Ud., P.O. Box No., 1602, Bombay 400 021. 



Rakshavac -T. The 
vaccine to fight 
the killer disease­
Theileriosis. 

Manufactured by: ·t J~ · " 
INOIAN .~,r,,r 
IMMUNOLOGiCAL ' 
RAKSHAPURAM . ; - i,. '{·#{ 
KOTHAGUDA P.O., -- "' •· · • 
HYDERABAD - 500 t 33. ., 

RalfshilVilC.·T 

The killer disease · Theileriosis wiD N.atiorul Day l>Mlopment Board 
no longer anack your valuable U5ing Sute-orihc-Art ted--".:lorf. 
crossbred canle. R.ikshavac-T is a cell culture vaccint. 
National Dairy Development Cattle immunised with R.1ksluvac ;r 
Board's untiring efforts in reseaKh can withstllld the attack oi the 
has resulted in the deYelopment of tick borne theileJiosis fa a period 
a potent vaccine Rak:shavac-T, for .. of one yeM. It is~ to 
the prevention of.Jhieileriosis. J cinate the animal than i,:, 
vaccine is produced I ian a proloneed treatment. 
lmmunol . ai aunit o • 

... 
r 



~ :.E~:.E:.E:E.:E.:E.:°h::E.:.E~:.E.~4?:E.·~~~~:!:~ili.E!?.::.E:1:~~:1:~)ll 
~ . ~ 

~ Dear Doctor, ~ 
~ Are you worri ed about- ~ 

~ * Late maturity of heifers ~ 

~ * Lactation failure ~ 
~ * Silent-heat problems ~ 

~ * Delayed post partum ~ 

~ * Poor emaciated hea lth ~ 1 * Mal-abso,ption synd,ome... i 

.... 
l.. 

~ The single therapy is ~ 

j " DELTAMIN" i 
~ (Successfully Completed Four University Trials ~ i Appreciated in National Congress of ISSAR) ; 

~ Other Products : ~ 
~ PROVITAL (Checks hair-falling in Dogs) ~ 
~ TONE-e-BIRD (Only product of Cage-birds) ~ 

~ HAIR-TONE (Medicated Shampoo for Dogs) ~ 
1 JACK-HEAL (Ready Dressing Oil) l[ i AFLACON (Anti Fungal Compound) f 1 POULTRY FORMULA (Specific for Yolk Sac absorption) ! 

ii For Distributorship/ further details contact- t[ 
·t,1 ~ 1 CONTINENTAL PRODUCTS ~ 
~ 20, Middle Road, CALCUTTA- 700 014 ~ 
~ Phone- 24-1 555 (P.P.) ~ 

~~~~~~~c'.J,~~ :~~c'.J,cf,~cr;~ :~cr;~cp~cpcr; :cr;cr;cJ,cr;cr;cr;cr;~ 
Print e<l at Majest ic Printing Press, Near Ti lak Statue, Mahal, Nagpur- 440 002 



OFFERS VARIOUS PROGRAMMES FOR 

ELIGIBLE FARMERS LIKE 

(I) Dairy Farming 

(2) Poultry Farming 

(3) Pig-Rearing 

(4) Goatery 

(5) Rabbit and Duck Farming etc. 

(A) To ioprove farmers earnings and to increase production of • · ilk, meat, 
eggs, fur and other dairy products. 

(B) Improve and Augment Agricultura l products by providing Bullock 
for draft power and improve soil fertility by providing valuable manures 
from cattle and other livestock for their crop production. Needful infra­
structure is created in Goa State in the form of Veterinary Hospitals 
Veterinary Dispensaries, livestock farms, Hatchery, Dairy plants, Breed ing 
stations and diagnostic laboratories where livestock, health cover and 
breeding facilities and providing cross breed calves/heifers/poultry are 
available. T he general publ ic avail of the facilities provided by 
the Department for crea ting healthy and productive livestock for various 
Animal Husbandry Programmes. 

• For Technical advice contact the Director of Animal Husbandry and 
Veterinary Service Project Officer; 

• Special livestock programmes and the Taluka level veterinary 
officers for details of various programmes to improve the lot of 

weaker sections, scheduled castes etc. 

--
Directorate Of Animal Husbandry 

& Veterinary Services, Government Of Goa 
PANAJI- GOA - 403001 


