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ul.~iat 
The Editorial board is pleased to announce the bi-annual publication of the Indian 

J ournal of Animal Reproduction. The premier souvenir issue was released at the 
inaugural function at the Third All India Symposium on Animal Reproduction held 
at Bombay in December, 1981. As per decision of the general body of the ISSAR from 
now onwatds the journal will be pubfo:hed bi-annually. The next issue is due in August, 
82 and the subsequent souvenir issue will be released at the 4th All India Symposium on 
Animal Reproduction proposed to be held at H aryana Agricultural University, Hissar 
in February, 1983. 

We arc sure that the members will appreciate that Confcrencc-s can only be held 
once in two or three years which give an excelknt opportunity to the scientists to meet 
at a common platform and present their rescard1/clinical papers in the field of animal 
reproduction. But the greatest service to the Vc-trrinary profrssion specially in the field 
of reproduction in farm animals is the dissemination of the scientific knowledge of the 
subject to the scientist n-tl'rinarian:- and animal breeders periodically to enable them 
to keep pace with the time. It is m:cdl,·ss to say therefore that the transmission of informa­
tion can only he donr through a journal drYotcd to the discipline. /\ modest attempt is 
therefore being made by the ISSAR, to publi~li this journal rrbrularly. 

It is a tremendous task to m:rnagc the publication of a scientific journal and the 
editorial board therefore expects all possihle co-operation from members of the ISSAR 
and srien tis ts in all allied disciplines. Financial a id predominen Lly comes in the picture 
and in that respect we look forward ,vit11 hopes to t11c Indian Council of Agricultural 
R esearch, New Delhi, Pharmaceuticals, conccrncs dealing witl1 instruments, glasswares, 
laboratory furnishers, feed factories, milk federations, Goshalas and Panjrapoles for 
financial assistance. 

The journal is solely devoted to dissemination o[ scientific information on Reproduc­
tion in Farm Animals. 

Research /clinical papers on impact of genetic, environmental, nutritional, hormonal, 
infectious and st1·ess factors on efficiency of reproduction, semen studies, breeding by 
artificial insemination, problems of andrological and gynaecological importance, 
abstracts of important research papers and thesis would be accepted for publication. 

This journal is the first of its type in India solely devoted to dissemination of the latest 
news on reproduction in farm animals. The chief objectives of the journal is to give 
scope to research and clinical articles on physiology and pathology of reproduction. 
A wide coverage will be givrn to articles on problem~ of fertility and infertility due to 
genetic, environmental, managemental and nutritional factors. Studies on seminology, 
artificial insemination and andrology, histo-pathology of the reproductive tract in the 
male and female would be welcome. 



A special section is devoted to farm news in respect of progress achieved in production 
and reproduction with special concentration on the notification of valuable strains 
with high fertility and production. This will certainly help us to find whether valuable 
researches are being properly utilised to enhance production. This will also serve as a 
source of information as to the potential of various livestock farms existing in India, 
which would in turn help us in spotting out a high grade stock. Recommendation to this 
cff..:ct was made to the Central Govt. at the All India Symposium on Animal Reproduc­
tion held at Bcngalore in August, 1980. 

Editorial board would request the members of the ISSAR to appreciate that the very 
existence of th c ISSAR is dcpen dent on how efficiently we conduct the business of the 
journal. Wit11 all the hurdles a good beginning has been made and we would request 
one and all for active co-operation. 

Editorial Board 

> 

.. 
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Progesterone Assays and Rectal Palpation 1n Cycling and 
Non-cycling Buffalo-heifers 

Gurdial Singh, S.S. Sharma, G.B. Singh and R.D. Sharma 

Depa.rtmenl or Obstetrics & Gynaecology 
Punjab Agricultural University, Ludhiana 

ABSTRACT 

In the present investigation serum 
progesterone concentration a longwith the 
palpable changes in the ovaries of cycling 
(n = IO) as well as non-cycling (n = 27) 
Murrah buff ..110 heifers were recorded. 
The mean concentration of progesterone 
in cycling buffalo heifers was found to be 
low (0.22 ± 0,09 ng/ml) on the day of 
estrus. However, in the three animals 
progesterone levels were higher on the 
day of estrus and on rectal palpation 
regressing corpora lutca of preceding 
cycles were detected. BO % of the heifers 
on day 4 of the estrous cycle had a soft 
palpable growth of corpus luteum with 
a concomitant sharp increase in average 
concentration of progesterone to 1.22 
ng/ml. During the mid luteal phase 
a high correlation (r = 0.98, P < 0.005) 
between the palpable size of the corpus 
luteum and corresponding progesterone 
level was observed. The mean peak pro­
gesterone concentration (4.97 ± l.97ng/ml) 
was observed on day 15 of the cycle. 
In non-cycling buffalo heifers the mean 
level of progesterone (estimated at weekly 
inte1·vals) wa~ 0.493 ± 0.218 rig/ml. 
Pos!;ibility of occasional ovulation in pre­
pub<'rn1 heif~rs was determined on the 
bar.is of rectal palpa tion and progesterone 
concentration. 

• 
The relationship between palpable 

changes in the corpus luteum and the 
concentration of progesterone in serum 
in cycling Murrah buffalo heifers remains 
elusive although their progesterone 
levels during different phases of the estrous 
cycle have been reported by Bachlaus 
el al., 1979 and T akkar, 1979. Further­
more, in prepuberal dairy calves pre­
sence of graffian follicles of various sizes 
and upto a diameter of 20 mm have been 
observed without subsequent ovulation 
(Howe et al., 1964 and Morrow, 1969), 
the progesterone concentrations of which 
were apparently not available. An attempt 
has, therefore, been made in the present 
study to correlate the palpable changes 
in the -eorpus lujeum with the levels of 
progesterone in Murrah buffalo heifers 
during estrous cycle and also to explore 
the occurrence of ovulation with conco­
mitant changes in progesterone concen­
tration in bLJfalo heifers, before attain­
ment of puberty. 

MATERIALS AND METHODS 

Data for this study were collected from 
10 cycling and 27 non-cy_~ (prepu­
tieral) M·urrah bu~· maintained 
at Daity Farm, P.A.U., Ludhiana. All 
h eifers were in good physical and re­
productive health . Blood samples from 
the animals were collected in the month 
of O ctober between 10.00 a.m. and 12.00 
noon. Blood samples from cycling ani­
malc; were obtained on days 0, I, 2, 4, 7, 



TABLll I: PROGESTERONE CONCENTRATION (ng/rnl) IN BLOOD SERUM DURl)l'G ESTROUS 
CYCLE IN' BUFFALO HEIFERS. 

--------
Day of Heifer Numbers Mean~ S.D. Godlk ienl 
Cycle of variation 

P-295 P-272 P-227 P-314 P-255 P-281 P-291 P-191 P-297 P-321 (%) 

0 0 .16 0.28 1.20• 0.06 0.82• 0.14 1.16• 0.31 0.34 0,28 0.22:l.-0.09 40.90 
l 0.26 0.50 1.06 0·32 0.64 0.64 0.44 0.38 0.40 0.33 0 .-19:i 0.22 44.89 
2 0.80 0.56 0.32 0.62 0.56 0.62 0.72 0.58 0.60± 0.13 21.66 
4 1.20 1.24 1.30 0.60 l·60 1.22 1·44 1.42 0.82 1.34 1.22± 0.28 22.95 
7 2.32 2.40 I.Bl 2.15 2·35 2.28 2,32 2.55 2.40 2.21l J 0.20 8.77 
8 2.10 4,32 2.50 1.8.'\ 2.25 2.45 2.70 3.10 2.95 3.30 2.75:!:0 67 24'36 

II 4'60 5.60 2.40 2.05 2.54 7.50 3.65 4.60 3.70 5.95 f.26:i 1,65 30.73 
13 4.65 2.45 2,79 2·55 7'48 4.80 5.94 4,38± 1.77 -1-0.41 
15 4'65 8.50 3.82 4.60 2.52 8.52 3.95 3.30 3.80 6.05 4.97 :l- 1.97 39.63 
16 3.28 3.30 4.55 2.60 9.20 3·30 5.55 4.54 ± 2.11 ~6.47 
18 3.00 3.40 3.00 3.20 4.75 2.20 2.00 3.00 5.45 3.i!0:f- l.13 35.31 
19 2.45 2.10 2.32 3.00 3.40 3.40 0 .38 1.80 2.40 ·US 2.59:::- I .G9 -12.08· 

-3 0.-1-2 2.10 2.02 3.00 2.15 0 ·90 0,38 1.80 Ul0 4.06 1,86:'- l.(i7 57.52 
-2 018 1.44 0.34 0,80 0.36 0.40 0,31 0.52 0.62 2.52 0.i5_1 0.G8 90.66 
-I 0.14 0.32 0.18 0.32 0,34 0.37 0.29 0.31 0:12 0.43 0,31 :!- 0.09 29.03 

0 0.10 o· 16 0.08 0, 16 0.18 0.28 0.28 0.28 0,30 0.22 0.20 ± 0.87 3·500 
----

•Regressing corpus luteum of previous rycle palpated and I he values were excluded for the mean value on the day 
of ~strus. 

8, 11 , 13, 15, 16 of the estrous cycle and 
daily till the animal returned to the next 
estrus while in the non-cycling' prepu beral 
buffalo heifers blood samples were col­
lected at 3-4 consecutive weekly intervals. 
The animals were examined rectally 
before obtaining blood samples and 
palpable changes of ovaries and uterus 
were recorded on the gynaecological cards. 

Serum progesterone levels were esti­
mated by radio immuno assay (Nanda, 
1979 and Chauhan, 1980). Ovulation 
in a buffalo heifer was assumed if pro­
gesterone was at the base line and su bse­
quen tly showed a sustained increase 
persisting for about two weeks alongwith 
a palpable corpus lutcum on one of the 
ovaries. 

Corpus luteum was characterized by 
liver like consistency and by a definite 
line of demarcation that existed between 
itself and substance of the ovary (Zem­
j anis, 1970) . For measuring the size of the 
corpus luteum the required ovary was 

2 

secured per rectum and the corpus luteum 
was palpated between thumb and fingers. 
A vernier caliper was taken in the other 
hand. The sliding jaw of vernier caliper 
was moved backward and forward till 
the distance between the two jaws coin­
cided with the maximum size (length) 
of corpus lutcum as felt by the inserted 
hand. The reading of the caliper was 
noted and the above procedure was 
repeated three times to obtain the size 
of the CL with accuracy. 

RESULTS AND DISCUSSION 

Serum Progesterone concentration in 
cycling heifers 

Serum progesterone pattern in the 
peripheral blood of normal cycling buffalo 
heifers is furnished in Table I. The 
concentration of progesterone was found 
to be low (0.22±0.09 ng/ml) on the day 
of estrus and this is in agreement with 
earlier reports on buffaloes (Kaur and 
Arora, 1978; Bachlaus el al., 1979 and 

. , 
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TABLll 2: P.-\LPABLE CORPUS LUfEUM SIZE AND THE PROGESTERONE CONCENTRATlON 
DURJ:-[G MID LUTEAL PHASE. 

Animal No. 

Maximum size of 
the corpu$ 
lu1.:11m (cm ) 

Peale prog~ teronc 
level (ng/ml) 

P-29:> P-272 P-227 P-314 

l.iO 

4,65 

2.00 1.60 1.70 

8.50 3.82 4.60 

(r - 0.98, P l 0.00.'i) 
~ ~ 

Takkar, 1979). H owe\"cr, in three animals 
progesterone lcYcls were higher on the 
day of c-strus and on rectal palpation 
regressing corpora lutea of preceding 
cycle with sl ight soft consistency were 
found. Progesterone levels in these hcifrrs 
decline-cl during days l and 2 of tl1c 
estrous cycle and rose subscq· 1cntly with 
the formation of corpus lutcum. Gonws 
et al. , 1963 also reported reg, cssing corpus 
lutcum and corresponding higher level 
of progesterone in cows on the clay of 
estrus. 

[n 80 perct'nt of the hc-ifcrs on day 4 
of the estrot1S cycle a ,·c1·y soft palpable 
growth of Lhe corpus lu teum was observed 
with concomitant lewis of progc-steronc 
cxcc-cding l ng/ml (a,·crnge 1.22 ng/ml). 
The peak mean progesterone conc('ntra­
tion (4.97± 1.97 ng/ml) was obscrYed 011 

day 15 which finds support frvm the 
results obtained b y Bachlaus el al., 1979 
and Takkar, 1979 in buff. tlo heifers. 
Bowerman and M ·lamply, 1962 also 
obser\'ed the maximum corpus lutrum 
weight and p:-ogestcronc ronccnt; ation 
on days 14 to 16 of th r estrous cycle in 
beef and dairy cow. ;\foreon·r , during 
mid lutcal pha se peak progrstc-ronc 
concl'ntration in the- pniphcral blood of 
the hrif~'rs could be highly correlated 
(r = 0.98, P < 0.005) wiLh the increa~ed 
size of the palpable corp·t.1s lu trnm titsuc 
(Table 2). It was therefore, inferred 
that the lc\'cl of p,·ogestcronc in the scrum 

P-2.,5 P-281 P-291 P-191 P-297 P-321 

1.70 2.20 I.GO 1.70 1.60 1.90 

4.75 9·20 3.95 4.80 3.80 6.05 

depended upon the size of the palpable 
luteal tissue. Gomes and Erb, 1965 also 
reported that increase in the weight of 
corpus luteum, progesterone content, 
syn thesis and secretions were closely 
related to the degree of luteinisation . 

After attaining the peak, the scrum 
progesterone conccn tration declined to 
i ts basal levels of 0.20± 0.07 ng/ml on 
the d ay of subsequent estrus. The findings 
arc in agreement with those of K aur and 
Arora, 1978; Bachlaus et al., 1979 and 
Takkar, 1979. 

\Viele variations in the progesterone 
level were observed du.ring all the phases 
of the estrous cycle (Table 1). H owever, 
most variations were obsen·ed during 
regression of the corpus lutl um. This was 
reflected in rectal palpation that the 
regression of CL started earlier in certaln 
h eifers wh ile in a few others tl1c regression 
was qu icker. The variations in the regres­
sion of the CL arc said to be due to both 
gen etic and cm-ironmental factors (H en­
ricks el al., 1971; Echternkamp and 
H ansel, 1973). 

\Serum Progesterone Con centr2.tion 
~ Non-cycling (Prepubera l) H eifers : 

In 27 non-cycling buff.tlo heifers, the 
mean level of p:·ogcste.ronc ( estimated 
at weekly intc-r\'al~) was 0.493:1=_0.2 18 
ng/m l (Table 3) . Similar level of prog~s­
tcronc in non-cycling M tirrnh buffalo 
heifers was rcco1·ded by T akkar, 1979. 

3 



-/'-B 3: PROGESTERONE CONCENTRATION (ng/ml} IN BLOOD SERUM OF NOX-CYCL.ll\G_ 
BUFFALO-HEIFERS, 

Heifer Age in Sami,,le!I 
No. months I II Ill IV Mean±S.D. 

2 g 4 5 G 7 

P-306 - 31.0 0,340 . 0.300 0.132 0,186 0.239± 0.084 
P-325 29.0 0.526 0.500 '0.474 0.500± 0.021 
P-335 28.3 0,454 0.460 0.450 0.454 ± 0,004 
P-348 27,0 0.188 0.288 0,188 0,208 0.218..L 0,041 
P-349 26.7 0.198 0,264 0.242 0,460 0'291± 0.100 
P-350 26.7 0.600 0.460 0,388 0.320 0.4~2 ± 0. 103 
P-353 26.7 0.320 0.356 0.562 0.412 :!:; 0, 106 
P-354 26,0 0.540 0.562 0,590 0,;>80 0.568:!- 0,019 
P-359 25.2 0,800 0.900 0,900 0,866:±-0.047 
P-361 25,0 0,256 0,286 0,286 0.276 0,2i6± 0,012 
P-365 24,5 0.260 0,260 0.360 0,293± 0.047 
P-366 24.0 0.640 0,550 0.520 0.500 0,552 ± 0.053 
P-367 24.0 0,402 0,434 0,360 0.398.± 0.030 
P-374 24,0 0.396 0.680 0.116 0,397-L 0.230 
P-376 22.5 0,314 0.322 0,30+ 0,313± 0.007 
P-377 21.0 0.380 0.280 0,480 0,380± 0,081 
P-378* 21.0 0.570 0.480 1,640 2,000 1.172 :::0.660 
P-379 21.0 0.480 0.490 0,470 0.480 , 0.008 
P-381 20.0 0,450 0.444 0,500 0.·Hi4 0.025 
P-383 19.7 0,376 0,352 0.720 0,483 - 0,167 
P-387 19.3 0.510 0.400 0.480 0.~63 t 0,046 
P-392 19,0 0,730 0,850 0,610 0.730 - 0,(;93 
P-394 18.3 0,390 0,380 0,342 0.372 _ 0.020 
P-396 18.3 0.43U 0.440 0.560 0,476 - 0.0~!.I 
P-400 18.0 0.824 0,850 0,880 0,851 :i 0,022 
P-401 18.0 1,230 1.2~0 1,080 1,183_ 0.Q73 
P-406 18,0 0.:i70 0,600 0.760 0.643 :;:0.083 
P-414• 17.0 0.928 2,520 1.260 I.S70 ~ 0.685 
P-416 17,0 0,524 0,660 0,376 0.520..i. 0. I IS 

Overall Me:l!l 0.493-c0.2 l 8 

•Two heifers showed a cyclic v11ria1ion in the progcblcronc levtl and their values were cxcludC'd from 1hc overall mean. 

In the present study a high , ·ariation 
( 44.21 %) was 1~ecordcd in th(' m ean 
level of progesterone among the hcif<-rs. 
lvforeovcr, tl1c mean progesteron e lc,·el 
in non -cycling hc-ifers was higher tl1an 
the mean basal level of progesterone in 
cycling heifers on the day of estrus. The 

. a~rnl cortex was reported to be an 
\.t<xtraovarian source of progesterone (Pope 
el al., 1969; R andel et al., 1971; R obinson, 
1977). H en ce the higher lc,·el of progcster-

4 

one observed in the 11011-cyding heiferi; 
might be due to the hyperactivity of 
adrenal cortex. 

The level of progesterone in t\H> pre­
pubera l heifers sh owed a ryrlic tendency 
and on rectal examintaion small c01·pora 
hi tea ( l.4 - 1.5 cm) were also pal pa tcd. 
Hm,·cvcr, subsequent repeated examina­
tions did not rc\'cal any corpus lutcum 
iu the ovaries of these heifers. Therefore, 
it is suggested that occasionally a latge 

J 
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follicle can ovulate resulting in the forma­
tion of corpus luteum in prepuberal 
heifers but the normal cyclicity will 
occur only after the attainment of puberty 
i.e. the optimum size of the uterine 
cornua. 

In view of the present study it may be 
concluded tJ1at palpation of the corpus 
luteum a t regular intervals supported 
with the estjmation of progesterone could 
be guideline in establishing the stages of 
the estrous cycle in cycling buffalo 

heifers. I t also emerges that frequent 
rectal palpation could reveal occurrence 
of occasional ovulation in prepuberal 
buffalo heifers which was also established 
by the level of progesterone. 
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Bioche1nical Characteristics of Sem en in Cross Bred Bulls* 

D.N. Bora, R.A.S. Chauhan and B.N. Singh 
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ABSTRACT 

Sperm concen tration was found to be 
significantly positively correlated with 
initial fructose, inorganic phosphorus, 
total protein and negatively significantly 
correlated wilh GOT. Motility was posi­
tively significantly correlated with GOT. 
In general the sperm abnormalities did 
not show any significant correlation with 
diff .:rent biochemical param<'tcrs. 

• 
Correlation between diff..:rcn t micro­

scopical and biochemical characteristics 
of semen may be useful in evaluation of 
a bull. Very few reports are available 
indicating the correlation of these traits 
in crossbred bulls (Kaker and Arora, 
19i3 and R oy Choudhary, 1977). In 
the prcsC'nt study an attempt has been 
made to find out the magnitude of corre­
lation between microscopical and bio­
chemical parameters of semen in cross­
bred bulls. 

Materials and Methods 
Six young crossbred (75 % Bos Tauras 

X 25 per cm l Bos indic11s) bulls belonging 
to ALI India Co-ordinated Research 
Project on cattle, College of Veterinary 
Science & A.H ., J a balpur, were included 
in the present study. Semen was collected 
in artificial Yagina from each bull twice 
a week. Sixty nine samples were studied 
with at least 10 samples from each b·,111. 
M icroscopical attributes i.e. M :i.ss activity, 
motility, sperm concentration, sperm 

abnormalities and bioch emical character­
istics i.e. initial fructose, inorganic 
phosphorus, total protein and GOT/ 1011 

spermatozoa were recorded as per standard 
procedures. Glutamic Oxaloacetic Trans­
aminase was estimated by the procedure 
as described by Yatzidis (1960). 

Results and Discussion 

The correlation coefficien t between 
different microscopical and biochemical 
d1aractrristies were calculated and 
presented in T a ble l. 

Mass activity was nun-significantly 
corrdated with diff.:ren t biochemical 
characteristics studied. Motility was 
significantly (P< 0.01 ) negatively correla­
ted with initia l fructose . K aker and Arora 
( 1976) also obtain ed similar findings in 
crossbred bulls. This could be possible 
since more motile spermatozoa shall 
utilize highn amounts of fructose for 
their metabolic acti\·ity, there by, reduc­
ing the initial conccn tration. Motility 
is positively significantly (P< D.01) co­
rrelated with GOT activity in present 
study which is in agreemcn t with the 
fi11clings of Kakcr and Arora ( 1973). 
Roy Choudhary ( 1977) reported that 
~perm motility has got a direct correla­
tion with GOT content in the sperm 
cell. Thus GOT in semen can be used 
as one of the m ethod for bull evaluation. 

Sperm con ccntration is positively signi­
ficantly correlated with initial fr uctose 
(P< U.05), with inorganic phospha te 

• P art of ~l. V.Sc. & A.H. Thesis submiucJ toJ.1'. Kri,hi \'ishwa Vidyala}a, Jab.1lpur (M.P.) by senior nutl.or. 
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TABLE I: COEFFICIE!\'T OF CORRELATIOX BETWEEN DIFFERENT SEMIN'AL /\TTRIBUTF.S 

Seminal bitial lnorga.n.ic Total GOT/101 

attribut"s fructooc phosphorus protein spc-nn.atozoa - - -
Mas• acti\'ily 0.0182 0.0073 0.2250 0.2717 
Motili1r -0.2813• - 0.1497 -0.1156 0.5171 
Sperm 0.2i27• 0.4399 .. 0.3718 .. - 0.7806 .. 
concent ration 
Abnormal heads -0.0014 0.0772 - 0.0174 0.2-H4 
Free loose heads 0.12•18 0.3523 ... 0.1360 -0.2493 
Acrosomc defects - 0.0339 0.1234 0.1429 0.0102 
Proximal proto-
plasmic droplet• - 0,0412 -0"0495 -0.0557 - 0.0947 
Middle piece 
defects 0. 1975 - 0.2704• 0.0873 -0.()-1-09 
Tail ahnomtalities 0 .0750 0.963 0.0046 -0.2050 

• Significant at P t. 0.05, •• Sig;iificanl at P l. 0.01. 

(P <0.01) and with total protein (P< 0.01 ) 
GOT is highly significantly negatively 
(P < 0.01) correlated with sperm concen­
tration. Sin gha} et al. (1976) obta ined 
the correlation of sjmilar magnitude in 
cross bi:ed bu Us. 

H ead abnormalities did not show any 
significant correlation with any bio­
chemical attributes studied. Free loose 
heads had a highly significantly (P < 0 .01 ) 
positive correlation with inorganic phos­
phorus while with oth er biochemical 
attributes it had a non-significant correla­
tion. Acrosome d efects had a non signi­
ficant correlation with all biochemical 
characteristics studied. Proximal proto-

plasmic droplets was negatively correlated 
with all the biochemical parameters. 
The correlation coefficient obtained was 
non-significant to zero. Middle piece 
defect was significantly negatively corre­
lated with inorganic phosphorus bu t had 
no important correlation with other 
biochemical para meters. Tail abnorma­
lities had nonsignificant correlation with 
all biochemical ch aracteristics of semen . 
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Relationship b etween Temporary Engorgement of 
Teats (Tet) and Estrus in Buffaloes* 

B.S. Sheokand, O.P. Dhanda .. and C.M. Kap oor 

Department of Livestock and Production Management, 
Haryana Agricultural University, Hissar-125004 

ABSTRACT 

A study was conducted on 20 Murrah 
buffaloes in order to find out whether 
any relationship exists between the 
temporary Engorgements of teats (a 
phenomenon) and the estrus behaviour 
in this species. The animals were divided 
in two groups of old and young bdf<!loes. 
Each btdf .i lo was followed for TET and 
subsequen t estrus after 45 days of calving. 
The ascorbic acid, pH and fern patt<Tn 
were studied from the mucus discharge . 
The results showed that TET phenomenon 
is more pronounced in multiparous 
animals as compared to the younger 
ones and about 80% of the buff ... tloes 
experience TET before coming into to 
estrus. The parameters studied indicated 
that post TET c-strus was a true normal 
estrus. This sign can help the buffalo 
breeders to anticipate estrus in buffaloes 
and reduce the calving intcrYal. 

• 
One of the biggest handicap fo1 long 

calving interval among buffaloes has been 
non-avai lability of any reliable tool to 
detect es trus. Some attempts in this 
country (Goswami and Nair, 1965; Basu, 
1962; Tamar, 1965 and Singh, 1966) have 
been made to com e out with one or a 
combination of various aids for csu·us 
beha\·iour in water bulfalo. But, unfortu ­
nately, no trustworth y tent ha:i emerged 
from these and other attempts. 

• Pa~t of ~I.Sc. thc$is of Senior am hor. 

The main reason for such a state of 
affairs, probably, has been the lack of 
understanding the normal reproductive 
pa ttern of this species and in this, the 
most neglected portion has been the 
symptoms this animal shows before 
coming to estrus. The animals exhibit a 
peculiar type of phenomenon. This 
phenomenon has not been studied so far, 
in this species and is being termed as 
" T emporary Engorgement of Teats" 
(TET). During this stage, the teats 
engorge with milk for a temporary period 
and it appears as if the animal has 
filled all the four teats with milk and it 
can be milked any time This situation 
remains for 2-3 days depending upon the 
individual animal. 

Hence a study was planned to investi­
gate this phenomenon and establish the 
relationship of TET, if any, with oestrus 
bchaviou1· among buff.d.loes. 

MATERIALS AND METHODS 
Twenty Murrah buffaloes selected for 

the study were divided into 2 groups of 
young and ol<l buff.does depending upon 
the lacta tion numbers. The animals were 
maintained under standard identical 
management practices. Each animal was 
followed for TET symptoms after 45 
days of caking. The bu ffaloes which 
showed signs of TET were also observed 
for subsequent estrus. T!!_e heat detection 
wa!; car ried with a teaser 6·.iB twice a 

•• Di pa•tm~nt of A"limal Production Physiology, College of Animal Scicnc~s, H aryana Agric:ultur~I U nivct!i1y, 
Hi;sa:-l2'i00+ (Harya:ia). 
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l'AbL!C I. RELATIONSHIP RETWEEN TET AND ESTRUS 

Age group Animal Interval in Interval in Interval in Duration 
No. days for days for days for of TET 

TET after estrus estrus with-
parturition after TET out TET 

Young 108 133 
animals 190 126 8 3 

192 148 7 4 
196 72 6 3 
217 140 10 2 
218 140 
222 111 8 3 
225 116 7 3 
262 49 
281 137 

Mean ± S.E. 118,8 ± 10.9 7.67± 0.56 I 14.75± 21.96 3.0± 0.26 

Old S-9 105 
animals 13-A 72 

S-23 83 
32-A 79 
37 98 
65 IOI 
67 60 

123 69 
124 87 
894 91 

----- ----
Mean± S,E. 86.36±4,83 

~ay. In case of shy breeders the h e t 
was con rme y rectal examination. 
The cc-rvical mucus was collected as 
suggested by Noble et al. ( 1977) . A part 
of mucus was utilized for preparing 
cry.itallization slide for fern patterns 
studies while the second part was used 
for pH and ascorbic acid determination . 
The ascorbic acid was estimated as per 
method of H arris and Ray ( 1935) while 
the pH was obtained with pH meter. 

RESULTS AND DISCUSSION 
The data regarding TET and estrus 

occurrence in young and old buffaloes 
appears in Table l. It would appear 
from the table that six young animals 
out o f ~IO showed TET and subsequent 
estrus. The remaining four animals 
escaped TET. H ence 80 % of the buff aloes 
had experienced TET symptoms. This 

7 4 
JO 3 
lO 4 
7 3 
8 2 
8 3 
7 3 
6 3 

10 2 
B 4 

8.1 ± 0.46 3.1±0.22 

9 

phenomenon was more prominent in 
old animals where all 10 animals evinced 
TET first and then came in heat. The 
postpartum estrus period was higher in 
young animals as compared to old ones. 
The young buffaloes showed TET behav­
iour after 118.8 days after calving while 
the same was much shorter in multipar­
ous animals (86.3 days). All the animals 
in both of the groups exhibited estrus 
on an average of 7 to 8 days after dis­
appearance of TET. It remained on an 
average for 3 days in both the groups. 

In order to establish whether the estrus 
evinced after TET is a true one, the cervi­
cal mucus was subjected to ascorbic acid, 
pH and fern pattern tests. 

Ascorbic acid concentre.tion 

The ascorbic acid con tent estimated 



TADLF. 2. ASCORBIC ACID CO?l."TENT IN 
CERVICAL !'.fUCUS ( /ug/ 100 ml) 

Young bulTaloes Old buffaloes 

Animal Ascorbic acid Animal Ascorbic a,:id 
number nun~bcr 

!08 2241.17 S-9 2151. 11 
190 2143.86 13-A 22 19.5 1 
192 2120.77 S-23 2225.i9 
196 2133.86 32-A 2369.58 
217 2103.61 37 223'.°>.86 
218 2169. i2 65 2112.66 
222 2232.2-f 67 2317.58 
225 2205.8 1 123 2307.59 
262 124 2261},3 
281 2197.93 89.J. 2143.66 

Average 2172.33± 156.89 223-l-.44.± l91U!9 

from the cervical mucus of frmale bLffa­
loes is given in Table 2. An apparent 
look at the data indicated that ascorbic 
acid concentration was less in young 
animals as compared to older ones. The 
average values of ascorbic acid level in 
young and old animals were 2172.33± 
156.89/ug/100 ml and 2234.44±196.29 
/ug/100 ml, respectiYcly. These values 
can be compared well ,-vith the reports 
of Noble et al. ( 1977) who reported a mean 
value of 2157.89± 138.89 /ug/100 ml 
for ascorbic acid in highly fertile buffa-

T,.nu. 3. pH OF CERVlCAL MUC.'US 

Young buffaloes Old buffaloes 

Animal pH Animal pH 
number uumbcr 

108 7.S S-9 9.0 
190 8.0 13-A 9.0 

192 8.5 S-23 8.5 

196 8.0 32-A 9,0 
217 8.0 37 9'0 
218 8.5 65 8.5 
222 8.5 6i 9.0 
225 8.0 123 8.5 

262 124 8 ·5 

281 8.5 89·• 8.5 

Average 8,lfi± 1.016 8.75± 1.021 

• 

loes. Paul et al. (1970) ; Xoonan ti al. 
(1975) and Lalita Thakral et al. (1981) , 
though in cattk , have confirmed that 
the values for ascorbic acid wi thin range 
of 1900 to 2000 /ug/ 100 ml arc highly 
correlated with ovulatory heat. This 
may be due to the fact that ascorbic 
acid plays an important role in the compo• 
sition of ccn ·ical mucus by w ay of proYid­
ing reducing substances in the mucus. 
And ccn-ical mucus, in turn, provide the 
optimum environment for thr sperm 
survival. 

pH 
The mean pH values of ccry1cal mucus 

arc presented in T able 3. By comparing 
the pH values in young and old buff J.­

locs, it was found that, like a!;corbic acid, 
pH was also higher in old group. The 
respective values for pH in young and old 
animals were 8.16+1.016 an d 8.75± 
l.021 , respectively. When the variance 
between the young and old bt f[1.Ioes was 
subjected to C.D. tf'st, a significant 
(P<0.05) difference was found out be­
tween the two. This differf'nce might be 
due to increase in size of the reproductive 
organs along with the age in old animals 
and subsequently the secretion:, released 
at the time of oestrus might be in large 
amount containing a higher concentra­
tion of salt particularly the sodium. 

The results in the present study tally 
with the observations made by More 
et al. (1970) and Narasimahan et al. 
(1980). H owever, the values reported 
herein are more th<'.n those reported by 
Hamana et al. (1976), who worked out 
pH values in cows. The values reported 
by Akhtar and Singh (1979) in Tharpar­
kar cows arc close to the figures in the 
presen t study. The cervical mucus pH 
is highly a lkaline as compared. t? the 
vaginal pH. As is known1 the aod1c pH 



- ... 

-

is injurious to the sperm survival, the 
alkaline pH may serve as a better pool 
for sperm transport and metabolism. 
Hence, on the basis of results obtained in 
the present investigation, it may be con­
cluded that t11e heat exhibited by botl1 
groups of females in the post-doka period 
was a fextile and real one. 

Fern pattern 

In order to confirm further the type 
of oestrus exhibited by each animal in 
post-TET phase, the ccn·ical mucus was 
su bjected to crystallization pattern com­
monly known as Fern Pattern test. It 
was observed that tl1c post-TET heat 
had a typical fern like pattern. Such 
views have been accepted as optimum 
signs of fertile heat both in buffaloes as 
well as cattle. Tl1e present study is sup­
ported by the work of Galhotra et al. 

(1971), Deo and Roy (1971 ) and Lalita 
Thakral et al. (1981). On the basis of 
fern pattern studies conducted in this 
investigation it may again be pointed 
out that the heat symptoms showed by 
the diff crcn t groups of ht..ff.1locs were 
the real one. 

In the absence of any scientific evi­
dence, it is very difficult to pin-point the 
physiological basis for TET, but the 
results in the pl'esent study confirm thr 
general belief of the farmers as a whole 
and in Northern India particularly that 
this species exhibit a peculiar behaviour 
in the form of TET before showing the 
signs of oestrus. Therefore, this sign may 
be adopted as a tool for catching the 
buffalo in heat. The buffalo breeders 
have to be vigilant until about a week 
afLe1· the disappearance of T ET pheno­
menon. 
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ABSTRACT 
The study outlines the various breeding 

practices followed by the farmers and 
observations made by them on oestrous 
signs and behavioural patterns. In all a 
total of500 (151 heifers and 349 buffaloes) 
animals in heat brought for artificial 
insemination were studied for oestrous 
signs and significance for fertility in 
Surti breed of buff aloes. These observa­
tions were compared with the results of 
clinical examinations and the inter­
relationships between various oestrual 
criteria and conception rates were studied. 

Highly significant d ifference in concep­
tion rates were obtained in respect of 
certain criteria while in others the dif­
ferences were significant at 5 % lcvr 1 or 
non-significant. Intense h<'at, copious 
oestrual mucus discharge, good uterine 
tone and frequent micturition had 
highly significant beneficial effects on 
conception ratrs. Significan t beneficial 
effects on conception rates were observed 
with regards to decrease in milk yield. 
Detter conception rates were noted in 
cases of ease of passing pipette, opening 
of OS, bellowing, appearance of vaginal 
mucus membrane however the results 
when compared were statistically non­
significan t. 

Surti breed of buffaloes is well known 
in the Charotar tract of Kaira district in 
Gujarat slate. Non-availability of certain 
basic information on oestrous signs and 

their significance for fertility in buffaloes 
has hampered the rate of progress in 
artificial insemination . The low breeding 
efficiency is considered to be a major 
factor in the improvement of buffalow 
production and reproduction . Artificial 
insemination in buffaloes has been report­
ed to produce low conception rates 
(Cockr ill, 1966). 

Perusal of the literature did not reveal 
man y studies on the oestrous signs and 
fertility conduc ted on buffaloes (H afcz, 
1953; R ao, 1970; Gill and Gangwar, 
1972; Gill et al., 1973; Abhi et al., 1973). 
Therefore, a study on oestrous signs and 
their significance on fertility in buffaloes 
was conducted and the findings have 
been reported. 

MATERIALS AND METHODS 
A total of 500 ( 151 heifers and 349 

buffaloes) Surti breed buffaloes in oestrous 
under field conditions were studied. 
These buffdoes were brought for arti­
ficial insemination at the Artificial Inse­
mination Clinic of the Gujarat Veter i­
nary College, Anand. A total of I 005 
inseminations were performed. Informa­
tion about the oestrous signs was gathered 
by a questionaire. This was based on the 
signs of brllowing, frequent micturition, 
decreased milk yield and noting oestrual 
mucus. Also, tl1e degree of os opening 
(partially/fully), case with which the 
pipettee could pass (cas.ilyl/not easily), 
uterine tonicity (good/weak) and pre­
sence of cervical mucus (scan ty/copious) 

• Part of the thesis submitted by the Senior author for M.V,Sc. degree and approved by the Gujarat Agricultural 
University, Sardar Krohi Nagar, Dantiwada. Gujarat State. 
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TABLI-: I. OESTROUS SYMPTOMATOLOGY Ai~D FERTILITY LN SURTr BUFFALOES. 

Observation• in 

Heifers ( I.ii ) Buffaloes (349) 

Sr. Character Pregnancy in Pregnancy in 

No. Observed Obscrvcd Cal. x• Observed Observed Cal. x~ 
Unobserved Unobserved Unobserved Unobserved 

I. Oest rual mucus 66 30 7,15 .. 178 129 5•112• 

(p resence/absence) 
-as· 21 m 96 

2. Vaginal m.m 126 43 0.42 1NS 303 199 2.229NS 
(red/pale) 25 ·a 46 26 

3. Uteri:ic tone Combined for heifers & buffaloes 44,"i 256 10.446 .. 

(Good/weak) 

4. Cervical pam1gc of pipette 111 40 
(easily/not easily) To iT 

3, Decreased milk yield 
(obscn·ed/not observed} 

6, Dcllowing 77 26 
(obs.:n,ed/not observed) 74 25 

7. Frequent micturition 13 7 
138. 44 

were recorded according to H ahn (1969). 
Vaginal inspection and rectal palpation 

during artificial insemination yielded the 
information on changes in the genitalia. 
Mid-cervical inseminations were per­
formed with liquid semen and inseminated 
animals were examined rectally for preg­
nancy diagnosis after 60-90 days period. 
The data was processed through 
IBM-1620 Computer for statistical ana­
lysis by standard statistical methods 
(Snedecor and Cochran, 1967). 

RESULTS AND DISCUSSION 
T he results are based on a total of 

l 005 inseminations performed in 500 ( 151 
heifers and 349 buffaloes) animals. 
Various breeding practices followed by the 
farmers and observations made by them 
on oestrous signs and behavioural patterns 
were compared with tJ1e results. 

Highly significant difference in concep­
tion rates were obtained in respect of 
intense heat, copious mucus discharge, 

13 

55 19 
0.957NS 278 175 I.509NS 

7 1 ·so 
26:, 179 6.359• 
ij4 46 

0.031NS 22.'"1 162 2.988NS 
124 63-

2.189 156 114 9.123 .. 
193 ITt 

good uterine tone and frequent mieturi­
tion. Significant bcncfieia I dTects on 
conceptfon rates were observed with 
regards to decrease in milk yield. Better 
results were noted in cases of ease of 
passing pipette, oepning of os, bellowing, 
appearance of vaginal mucus membrane, 
the results were however, statistically 
non-significant when compared. T he 
details arc presented in T able 1. 

Lagerlof (1951) described the wide 
variations in intensity of heat symptoms 
in domestic cattle ranging from mild to 
intense. The mating drive in the female 
showed bellowing, locomotor changes, 
investigative behaviour, tail reflex and 
the physiological changes in the genital 
organs. Hahn (1969) described the oestr­
ous characters viz: good standing heat, 
presence of heat mucus, intense red 
colour of internal part of vagina, easy 
passage with pipette, good uterine con trac­
tions and normal ovary and Graffian 
follicle in cattle that were present at tJ1e 



time of insemination. H e also found that 
all these characters proved highly signi­
ficant in relation to the conception rate 
in heifers and cows. 

Farmers' observations as criteria for 
detecting oestrus in buffaloes included 
bellowing, mucus discharge and decreas­
ed milk yield. The intensity of observa­
tions for these signs has been presented 
in Table 2. 

TADLE 2. ()-l'TF.NSITY PATTER.i'<t OF SYMPTO~IS 
OF OESTRUS IN SURT[ BUFFALOES. 

- - -Sr. In heifers In buffa.lO<'s 
No, Character (151) (349) 

I. Dcllowing 41.06% 56.70% 
2. O estrual mucus 56.29% 52.28% 
3. Dccre~d milk yield 75.93% 
4. M icturition 51.72% 68.76% 
5. H yperaemia of 83.44% 86.81 % 

vaginal m.m. 
6. Uterine tonicity 52.98% 64-.46% 

The variation in observations may be 
due to the unpronounced signs of oestrus 
in heifers and buffaloes. Also, that the 
oestrual mucus which is scanty may pass 
un-noticed along with micturition. Inci­
dence of silent heat is more common in 

buffaloes (Luktuke and Ahuja, 1961 ). 
Unless great care is exercised in detection 
of ot-strus which is evac;ivc in character 
and weak in manifestation might remain 
un-noticcd (R oy, 1974). Hafez (1954) and 
Bhosrekar ( 19 7 3) reported on the low 
intensity of symptoms of heat in buffaloes. 
These observations support the farmers 
observations to the extent the heats were 
detected. The details of the intensity 
pattern of symptoms in oestrus observed 
during the present study has been pre­
sented in Table 2. 

The oestrous signs and the significance 
for ferti lity obse1ved in the present study 
on Surti buffaloes diffaed considerably. 
This might be due to the conditions like 
breed, management and climatic factors. 
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Anaerobic Genital Infections in Buffaloes with 
R em edial Measures-A Preliminar y R eport 

V .B. Hukeri V.L. Paranjape V.V. Paranjape1 and B.R. Saxena2 

Bombay Veterinary College, Bomuay-4Ci0 012. 

SUMMARY 

The anaerobic- bacteria peptococci, 
pcptostrcptococci, bacteroidcs and clos­
tridia were isolated from buffaloes in 
cases of abortion, postpartum mctritis 
and repeat breeders. Trcatmrn t with 
0·5 % mctronidazole (intrauterine-) was 
found to be encouraging as judged by 
clinical recovery and actual conception. 
No records arc aYailablc on this aspect. 

• 
Infectious infertility in the bovines is 

a major block in the economy of dairy 
breeding. A lot of \-..·ork has been done 
on the isolation of aerobic microfiora of 
the genital tract in reproductive dis­
orders and the remedial measures under­
taken according to their sensitivity to 
various antibiotics (Panangala, rt al. 
1978; Namboodiripad, et al. 1978) . 

Infections due to the non-clostridial 
anaerobes are generally endogenous as 
most of these bacteria form a part of the 
normal bacterial flora. The non•sporing 
anaerohes particularly bacteroides are 
responsible for a wide variety of infections 
especially sepsis of the gastro-in testinal 
tract and of the female genital tract in 
humans (Nalini, ct al. 1978; Bhargawa, 
ct al. 1978; Singh, et al. 1978) . 

There is no publis11ed work in India, 
on the isolation of anaerobic bacteria 
from the buffdlO uterus cYenthough this 
is gen<.'rally the most suitable place for 
their growth and thus a major source for 

I. M.Sc. student of Microbiology, Bombay uni\"ersity. 
2. May & Baker (India) Ltd., Domba)' 4-00 025. 
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causing reproductive disorders due to 
infection. In the present paper the 
authors have reported on the isolation of 
anaerobes causing reproductive disorders 
and the remedial m easures undertaken 
probably for the first time in India. 

MATERIALS & METHODS 

Thirty-five buffaloes having reproduc­
tive disorders from the commercial Dairy 
Farms, Bombay were selected for the trial. 

1) Collection of Samples : 

Samples of discharge were collected 
directly from the uterus or the cervix 
by the Tampon Method' without conta­
mination of the vaginal cavity. The 
soaked gauze was then inserted into 
Stuarts' transport medium and stored in 

ice and brought to the Laboratory within 
6-24 hours. 

2) Isolation of anaerobic bacteria : 

The t.::.mpon was inoculated on Neo­
my<'in blood agar and vancomycin blood 
agar plates. Discs containing 5 mg. of 
FLAGYL were also implanted on the 
medium . The plates were kept in oxoid/ 
Gallenkemp anocrobic jar. After creating 
a vacuum, the jars were filled with a CO2 

10%+90% H 2 mixture or gas pack 
(oxoid) and ind icator and were then 
incu bated at 37°0. The plates were 
examined 48-72 hours later depending 
upon the growth. The sensitivity of tbe 
organisms to mctronidazolc was noted. 



Treatment 

Sr. Condition No. of Commencement Dose (ml.) of0.5% 
No. Buffa- w/v Mctronidazole, 

toes every alternate 
day for 3 days 

1, Abortion 10 Within 6 days 25-50 ml. 
(Ii to 6 months) 

2. Postpartum 22 Within 10-20 25-50 ml. 
Metritu days 

3. Rep,,~t breeding 3 Within 6 d ayw 20 ml. 

TABLE SHOWING ANAERODIC INFECTIOUS REPRODUCTIVE 
DISORDERS IN IlUFFALOES \\'ITH RESPONSE TO METRONIDAZOLE 
TREATMENT 

Sr. R eproductive 
No,, Disorder 

I. Abortion 

No. of Anaerobic 
cases bacteria 
treated is.olated 

IO Clostridia 
B, frngilis 
B. melanino­

gmicus 
Peptostrepto• 

cocci 

2. Poat-pa.rtum 22 Pept01trepto-
Metritis cocci 

Pcptococci 
B. fragilis 
B. melm1ino-

f'1heu.J -
3. Repeat 3 Peptococci 

.Response to treatment 
Clinical Conception Remarks 

% % 
90 70 

77.27 30• • Only 10 
buffaloes 
exhibited 
oestrus when 
serviced at 
42-3 daya 

100 33.33 
Ilrceding Pcptostrepto-

cocci 

Over all 35 82.85 47.81 - ----------------------

The organisms were identified 
bacteriological methods. -(Holt, 

3) Treatment: 

using 
1977). 

T rcatrncn t with M ctronidazole 
(FLAGYL) if the isolates were found 
sensitiv1.: to it was then carried out as 
follows: 

4) Genitel examination of buffaloes : 

All the buffaloes were examined per­
rectally every seven days for clinical 
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recovery. Animals clinically responding 
had a normal size, shape and tone of the 
u terus and without any abnormal dis­
charge within 7 days of treatment. 
Buffaloes in heat were given natural ser­
vice and pregnancy was confirmed after 
50-60 days of gestation . 

RESULTS AND DISCUSSION 

In all 35 buffaloes with reproductive 
disorders (abortion, post-partum mctritis 

. 

. 
• 



.. 
'\ 

I • 

and repeat breeding) the discharge of 
which were found sensitive to mctro­
nidazolc were treated and follo,,•cd up 
for clinical recovery and conception. 
Isolation of the anaerobic bacteria and 
the subsequent results arc presented in 
the following table. 

The above table shows that in infec­
tious rcproducti,·e disorders (abortion, 
postpartum met•·itis and repeat breeding) 
anaerobic bacteria can play a signi­
ficant role in their causation and they 
haYc been isolat<"d fo.r the first time in 
t11is country. As the cultures were sensi­
tive to ~1etronidazole, the buffaloes were 
given intrauterine treatment. The res­
ponse of treatment especially in abortions 
is worth noting as it is actually based on 
conception. In post-partum metritis even 
though the clinical recovery was en­
couraging the conception rate was low 
as all the buffaloes in this group were 
freshly calved and only IO buffaloes out 
of 22 came in heat and WC'rc sen·iccd. 
In repeat breeders, the clinica l recovery 
was excellent. The conception rate in all 
these animals was based on the first 
service after the treatmcn t which on an 
average for abortion, post-partum metritis 
and repeat breeding was 18, 42.3 and 
24.6 days respectively. 

Considerable work has been done on 
the isolation of aerobes and the remedial 
measures to be adopted as per their 
sensitivity to various antibiotics to solve 
the problem of infectious infertility 
(Panangala, et al. 1978; Namboodi::: ipad, 

et al. 1973). However, no report is avail• 
able in the literature on the role of the 
anaerobes for the purpose of comparison. 

The anaerobic bacteria isolated in the 
prcsen t series viz. peptococci, pcptostrc­
ptococci, bacteroidcs and clostridium sp. 
arc fastidious and some of them very 
fragile and unless special precautions 
and improved techniques are used, their 
isolation could be difficult. A special 
transport medium (Stuart's) to u·ansport 
the tampon to the Laboratory is essential. 
Perhaps due to these reasons other workers 
have not been able to isolate these orga­
nisms in the past. Bacteroides have been 
reported to be responsible for infections 
of the reproductive tract of human 
(Nalini , et al. 1978 and Joshi, 1978). 
These anaerobes and other bacteria may 
also play a similar role in infections of 
the genital tract in bovines. 

The present work h as brought in the 
limelight a new concept - the signi­
ficance of anaerobes in u tcrinc infections 
which needs careful and elaborate study 
of the normal and the infectious cases 
to solve the problem of reproductive 
disorders in bovines. 
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Studies ou Tubal Patency in Surti Buffaloes 

F.S. Kavani, B.K. Bhavsar and S.B. Kodagali 
Gl!jm:u College of Veterinary Science & Animnl Husbandry, 

Gujarat Agricultural U11iver.1ity, Anand Campus, A11a11d-38800l. 

ABSTRACT 

A study was conducted for testing tubal , 
patency in 451 g<"nita]ja obtained from 
abattoir and in 40 live buffaloes. For 
tubal patrncy testing insuffiation apparatus 
was employed for airo, hydro and chromo­
tuhations. In live bdL.loes PSP solution 
(0. l % in saline and alcoholic) were used, 
in addition to airo-tubation for testing 
tubal patency. 

Out of 451 organs, 13 {2.28%) organs 
were found gravid. Out of the remaining 
438 organs, 89 (20.32 %) organs were 
found to have tubal blocks. In these 19 
( 4.34 %) organs had bilateral blocks and 
70 (15.98%), organs had unilateral 
block. The right and left fallopian tube 
involvement was 36 (8.22 %) and 34 
(7.76%), respectively. In the abattoir 
material studied, tubal factor as a cause 
of infertility and sterility could be 20.32 % 
and 4.34 %, respecth·ely. In order of 
meriting a ttention the most frequent site 
of tubal block was utcro-tubal junction 
(72.50 %) next in order werr istl1mus 
(22.25 %) and ampulla (5.25 %) . The 
antibiotic insuffiation may reduce about 
5 % of the blocked tube conditions. With 
the methops tried for trsting tubal patency 
in liw buffaloes, the results were not 
conclusive-, as there was a possibility of 
getting 15 to 17 .5 % false positive 
indications. 

The diagnosis, u·eatmcnt and prognosis 
of the diseases of the fallopian tube:, have 
not received the due attention in farm 
animals. Tubal factors of infcrtili ty in-

elude congen ital, developmental ano­
malies and occlusion ; partial, complete, 
proximal, distal, \miiateral or bilateral 
involvement of the tubes (Michael 
An-ata, 1977). 

Dcsh pan de ( l 963) reported the results 
of his studies on salpingitis in Murrah 
buffaloes meant for slaughter. Kodagali 
and Kerur ( 1968) in their study on 
1068 Jaffri buffalo genitalia reported 
tubal lesions in 24 (2.24%) organs. Out 
of them 8 (0.75 %) were unilateral and 
16 ( l.49 % were bilateral affections of 
the fallopian tubes. Studies on tubal 
patency in cattle J1ave been reported by 
various workers (Rowson, 1942; Henley, 
l953;Koikcand Kavata, 1959;Beczeand 
Stark, 1968). Shevichik and Gamchik 
( I 964) have reported on diagnosis of 
diseases of fallopian tubes in cattle. 
Amongst buffalo breeds in Gujarat State, 
Surti breed of buff aloes play a very 
important role in dairy industry. As 
limited information is only available on 
tubal patency in buffaloes, it was decided 
to study tubal palmcy in abattoir material 
and on live buff.tloes. The results are 
presen ted in this paper. 

MATERIALS AND METHODS 
A total of 451 genital organs and 40 

live bu ff aloes were utilised for the:- study. 
Out of 451 organs, 13 (2.88%) were 
found graYi<l and were not included in 
the study. On the remaining 4·38 genita~ 
lia, tubal patency wa:; tested by aii-o­
t-..ibalion tcchr iquc (Chenn e Gowda and 
Abdulla Khan, 1975), injection ofdi.~tillcd 
water (hydro-tubation ) and injcclion of 
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TAsu:. FALLOPIAN TUBE BLOCKING IN SURTI 
BUFFALO GENITALIA 

Fallopian tube blocking 
Method of Total Bilateral Uni-latt'ral 
testing Right Left 

Airo-tubation 20.32 % 4-.34% 8.22% 7.76% 
(89) (19) (36) (34-) 

Hy<lro-tuhation 15.29% 2.28% 6.84~., 6.17% 
& (67) (10) (30) (27) 

Chromo-tubation 

Figures in parenthesis indicate the uumbcr of organs. 

dye (ink) solution (Chromo-tubation) 
into the fallopian tubes. 

In airo-tubation, measured amount of 
air was injected under pressure between 
60 to 150 mm Hg, through the cervix 
using a pipette fitted with cervical stop. 
When the organ was submerged in the 
water, air bubbling out from the infundi­
bular region of fallopian tube, indicated 
the patency of tubes. When distilled 
water or dye was injected through the 
apex of the uterine horn in to the fallopian 
tube, easy flow of the water or dye solution 
indicated the patency. 

The dye was injected to find out the 
exact location of the block in the tube. 
On location of the block, microdisection 
was carried out to study the nature of 
the block. In 15 cases histological sections 
were prepared to study the lesions. Tn 
few cases X-ray films were takrn to liquid 
contrast medium (codin). In the genitalia 
under study ovarian morphology, uterine 
con t<'nts and the tubal patency or im­
patency were recorded. The phase of the 
oestrous cycle was assessed by morpholo­
gical changes. 

In live animals, the following methods 
were used for testing the tubal patency. 

1. Phenosulfo naph tbalein (PSP) 0.1 % 
in norrnal saline (Speck test), 

2. Phcnosulfonaphthalcin 
alcoholic solution, 

0.1 % 

3. Afro-tubation using insuffiation 
apparatus. 

In the first two methods 20 ml PSP 
solution was injc-ctcd in both the uterine 
horns, taking care that there was no back 
flow of PSP solution. Urine rnmplc:; 
were collected by cathetcrization after 
30, 45 and 65 min. of intn1-utcrinc 
injections. A reddish or pink colour 
reaction in the urine indicated patency. 
In third method measured amount of 
air was injected for creating air pressure 
between 60 to 150 mm Hg. by using of 
the Tubal patency testing apparatus 
devised by CJ1enne Gowda and Abdulla 
Khan (1975). A total of 40 live buffaloes 
were tested and the diagnosis was com­
pared with the examination of the geni­
talia for patency on slaughter. 

RESULTS AND DISCUSSION 

Out of 438 organs tested with various 
metJ1ods viz-., airo, hydro and chromo 
tubation; in airo-tubation 89 (20.32%) 
organs were found to have tubal blocking. 
In 19 ( 4.34 %) organs there were bilateral 
blocks and in 70 ( 15.98 %) organs the 
block was unilateral. The right side tube 
was blocked in 36 (8.22 %) organs and 
the left tube blocked in 34· (7.76%) 
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organs. In h ydro and chromo-tubation 
technique 67 ( 15.29 %) organs were 
found to be having tubal blocking in 
10 (2.28 %) organs in both the fallopian 
tubes and in 57 ( 13.01 %) organs the 
block was unilateral. In these righ t side 
tube was blocked in 30 (6.84%) organs 
and kft tu be blocked in 27 (6. 17 %) 
organs. The results arc presented in 
Table-. 

The utcro-tubal junction was found to 
be the most frequent site of tubal block 
(72.50 %) ; next in order the blocks were 
in isthmus (22.25 %) and ampulla (5.25 %)­
From the above Table it is apparent 
that hydro and chromo-tubation reduced 
the number of bilateral blocks by 2.06 % 
(from 19 to I 0) and unilateral blocks by 
2.97 % (from 70 to 57). Thus in the field 
an ti biotic insuffiations may reduce the 
tubal blocks by 5.03 %- The X-ray films 
exposed showed the location and length 
of block. 

The results of observations on the tubal 
patency and phase of oest~ou~ cy~le 
noted was that out of 89 genttaha with 
tubal blocks 59 (66.29 %) were cyclical 
and 22 (24. 71 %) non-cyclical. In 8 
(8.98 %) organs, there were gross patho­
Joofral lei.ions like hydro-salpinx, pyo-o . 
salpinx, salpingitis and extensive ovaro-
bursal adhesions in addition to the fallo­
pian tube block. 

The results of testing for tubal patency 
in live buff aloes did not yield con sis tent 
results. \Vhen organs from the li,·c buffalces 
sh owing tubal impa tency were obtained 
after slaughter to confirm the diagnosis, 
thr- error was as much as I 7 .5 % (in 7 
out of 40) . The PSP alcoholic solution 
caused irritation in the genitalia and 
the saline PSP solution had no untoward 
effect. Th<' airo-tubation was also tried 
in live animals and the results pointed 

out the chance of getting 15 % (6 out of 
40) false positive results. 

The histological study in 15 tubal 
blocks revealed the confirmation of the 
diagnosis of tubal block. fn majority of 
them it appeared that the tubal occlu­
sions resulted from inflammatory diseases. 

Deshpande (1963) pointed out that 
in repeat breeding buffaloes the inflam­
matory lesions in the tube were respon­
sible for non-breeding. Chenne Gowda 
and Abdulla K han (1975) examined 250 
apparently normal genitalia and found 
bilateral impatcncy of 13.51 % and 
8.92 % in heifers and parous animals, 
respectively, at 60 to 300 mm H g pres­
sure. Under the present study the tubal 
block in airo-tuba tion was higher (20.32 %) 
as compared to hydro and chroma­
tuba tion ( 15.29 %) . The difference in 
tubal blockages observed might be due 
to the efficiency of 11ydro and chromo­
tubation over the airo-tu bation for remov­
ing the transitory blocks. The transitory 
blocking of the tubes may be due to 
mucosa) agglufna tion and denuded cells 
in lhc mucosa of the tubes could be 
easily flushed out by hydro a~d eh:omo­
tubation under pressure. In hve ammals, 
unilatrral blocking and bilateral patency 
conditions arc re"quired to be differen­
tiated. This has been the limita tion in 
the presen t study, with t11t· methods under 
test. However, with the usage of endos­
copic technique and controlling the tubal 
perfusion and spillage of the dye under 
injection, accurate diagnosis needs further 
studies. 
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Blood Picture and Arhorisation Patt ern of Cervical 
Mucus in Nymphomaniac Rathi Cows 
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Deparcment of Ob~tecric~ and Gynaecolog)', Collrgc of Veterinary Science• 
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ABSTRACT 
Blood picture for Ditr.:-renial Lcuco­

cytic Count (D.L.C.) and arborisation 
pattern of cervical mucus was studied in 
thirty nymphomaniac Rathi cows and 
compared with ten healthy cycling 
Rathi cows in estrus. Neutrophilia was 
significant in nymphomaniac Rathi cows. 
However, differences in arborisation 
pattern were non-significant. 

* 

Lcucocytosis occurs in physiological, 
pathological and emotional conditions 
(Oser, 1976) . Moberg (1955) reported 
neu trophilia in nymphomaniac cows. 
Kalklla and Moberg (1965) produced 
neutrophilia in ovariectornised ewes with 
oral phytoestrogens. Soliman el al. ( 1965) 
and Moberg (1965) observed neutro­
philia following estrogen administration 
in cattle. 

Crystallization pattern tests of cervical 
mucus arc of diagnostic value in human 
beings but at infancy in animals. Papani­
colau (1945) and ( 1946) observed fern 
like crystallization pattern of human 
cervical mucus at ovulation period. 
Rydberg ( 1948) observed absence of 
arborisation pattern in luteal phase of 
the escrus cycle. Garm and Skjervcn 
(1952) reported fern like crystals of bovine 
cervical mucus during estrus and its 
disappearance m luteal phase and 
pregnancy. 

Present study was undertaken due to 
scarcity of literature on blood picture 
and arborisation pattern of cervical 

mucus in nymphomania or cystic ovarian 
degeneration in Indian cattle. 

MATERIALS AND METHODS 

Present study included thiny nympho• 
maniac Radii cows having follicular cysts. 
These nymphom aniac cows were reported 
in outdoor obstetrics and gynaecology 
clinics and in infertility camps organised 
by,✓-Rajasthan Dairy Development Corpo­
ration, Bikaner in collaboration to Depart­
ment in rural areas of Bikancr district. 

Blood samples were collected from 
jugular vein and smears were prepared 
on clean and grease free m icroglass 
slides. The blood smears were stained 
with Giemsa stain {B.D.H.) and cells 
were counted by Battlement method 
describt>d by M acGregor et al. ( 1940). 
The cervical mucus was collected by th e 
method described by Alliston et al. (1958). 
Mucus smears were prepared on micro­
glass slides and arborisation pattern was 
classified as typical, atypical and nil 
(Luktuke and Roy, 1967). 

RESULTS AND DISCUSSION 

The mean values of lymphocytes, 
neutrophils, monocyte.!. and eosinophils 
in estrus cows were 57.30, 35.90, 3.90 
and 2.80 per cent, respectively (Table-I ). 
These findings are in accordance with 
Purohit ( 1971 ) who had reported lympho­
cytes 56.20 per cent, ncutrophils 36.36 
per cent, monocytes 5.63 per cent and 
eosinophils 2. 76 per ccn t in estrus Rathi 
cows. Nymphomaniac cows showed 
lymphocytes 34.43 per cent, neutrophils 
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r.,nLe I: DIFF'ERENTIAL LEUCOCYTIC COUNT (D.L.C.) IN ESTRUS 
AND NYMPHOMANIAC RATHI CO\·\'S 

Group Lyuiphocytc• Ne11trophils Monocyles Eosinoph ils 

Estrus cows 57.30 ± 0.97A 
(50-60)B 

34.43± 0.52N.S. 
(29-41) 

35.90± 0.97 3.90± 0.27 2.80 i 0.32 
(32-42) (3-5) (1-4) 

Nymphomaaiac 
Cows 

58.50± 0.44 .. 4.40± 0.HN.S. 2.66 ± 0.20N.S. 
(53-63) (2-6) (1-5) 

A = l\.Ican !:S.E. R = R ange :"l'.S. = Non-significant 
•• = Highly significant at I per cent lc,·cl of significance. 

58.50 per cent, monocytes 4.40 per rent 
and eosinophils 2.66 per cent (Table- I ) . 

:Kcutrophilia was highly significant in 
nymphomaniac cows (Table- I). Similarly, 
Moberg (1955) reported neutrophilia in 
nymphomaniac cows. M oberg (1955) 
and Soliman el al. ( 1965) produce-cl 
neutrophilia in cows with estrogen adminis­
tration. Kallela and M oberg ( 1965) 
observed ncu trophilia in ovaricctorniscd 
ewes treated with oral estrogens of plant 
origin. Neutrophilia in nymphomaniac 
cows can be attributed to increased 
syn thesis of estrogen. 

Estrus cows showed 80 per ccn t typical 
and 20 per cent atypical fern pattern 
(Ta ble-2). Simila rly, Purohit ( 1971 ) obser­
ved 75 per cen t typical and 15 pc1 cent 
atypical and 10 per cent nil fern pa ttern 
in estrus R athi cows. Nymphomaniac 
cows showed 70 per cent typical and 30 
per cen t atypical fern pa ttern (T ablc-2) . 
Differences in fern pattern belwcrn estrus 

and nymphomaniac cows were non­
significan t (Tablc-2). 

Arborisation pattern of cen·ical mucus 
is dependent on estrogen (Bone, 1954; 
Banc, 1957; Quayam, 1962) . M oberg 
( 1957) observed a bsence of arborisation 
in ovariectomised heifers and reported 
arborisation of cervical mucus following 
estrogen administration whereas proges­
terone administration caused disappear­
ance of arborisation pattern. 

Electrolytes, mucoprotcins, water and 
chlorides of sodium and potassium arc 
responsible for arborisation of cervical 
mucus, secreted under the influence of 
estrogen (Devuyst et al. 1961 ) . Secretion of 
these constituents and arborisation of 
cervical mucus in nymphomaniac cows 
may be due to increased production of 
es trogen. Watson (1939) also influenced 
cerYical mucus secretion with estrogen 
administration. Garm and Skjcrven ( 1952) 
reported absence of crystallization pattern 

TADLE 2: ARBORISATrON PATTERN OF CERVICAi. MUCUS IN 
ESTRUS AXD NYMPHOMAJ'IIAC RATHI COWS 

Group Number of Arborisatfon pattern 

cows - Typicil Atypical 

Estrus cows 10 8 2 
(80.0) (20.0) 

Nymphomaniac 30 2 1 9 
cow• (70.0) (30.0) 

Figures in parentheses are percentages. 
N'.S. ~ N'on-significam at I per cent level of significance. 
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Chi-Square 

Value 

0,38N.S. ...... 
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of bovine cervical mucus m luteal phase 
and pregnancy. 
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Studies on Secondar y Sex Ratio In Equine 

L.N. Purbey, R.L. Arora and S.N. Luktuke 

Indian Vctc.-inary Rci(;arch luslitutc 17.,Unaga~. U.P. 

ABSTRACT 
Secondary sex ratio was worked out in 

Horse Breeding (H B) mares and Mount 
Artillery (M.\) mares of Equine .Breeding 
Stud, Babugarh (U.P.) . Sex ratios revealed 
46.3% and 47.1 % colts and 53.7% and 
52.9 % fillies for the respective type of 
mares. Foaling order did not show any 
significant effect on sex ratio. Mating of 
MA mares during winter season however, 
showed significant cff ct. 

• 
Studies on the determination of sexes 

and sex ratios at the time of fertilization 
and at birth have gained momentum 
during th<' last two decades while attempt­
ing to study on the con_tn:1 of sex. The 
present inYestigation was taken to put 
on record the sex ratio in equines. 

,. 
. MATERIALS AND METHODS 

,, Data pertaining to the period of 16 
years from 1949 to 1965 were collected 
from Equine Breeding Stud, Babuga.rh, 

'. U.P. Records pertaining to sex of 151 
foals of Horse breeding (HB) mares and 
138 foals of .Mountain artillery mule 
breeding (MA) mares were analysed for 
the present study. Sex of on ly normal 
foals was considered. The mares to which 
these foals belonged, were of different 
age groups and were in good condition 
of health. As per rcu tine of the stud, the 
ma1·es were frequently examined and 
teased daily soon afcer parturition for 
detection of heat. The mares wen:- bred 
three times on an average during oestrus, 
the first sen·icc commencing on 3rd or 
4th day depending upon tht· intensity 
of heat and the remaining sen'ices 011 
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alternate clays. Only natural snvice was 
allowed and no artificial inscmina lion 
was practiced. 

These studies were conducted by 
considering all the animals in two dif­
ferent groups of mares namely: 

(i) Horse Breeding (H B) mares and 
(ii) Moun tain Artillery :\,fok Breed­

ing (MA) mares 

F'or studying seasonal influence, five 
seasons as described by Aln1ja (1958) 
were considered. These arc gi\'en below: 

(i) Summer (dry) -
May and June 

(ii ) Summer (wet) -
July, August and Scptemb<'r 

(iii) Autumn -
October and Non-mbcr 

(iv) Winter - -
. December, January and F<'bni. 

(v) Spring -
March and April. 

For statistical analysis of this data, 
standard statistical procedures (Sncdccor 
and Cochran, 1967) were followed. 

RESULTS AND DISCUSSION 
The statistical analysis of the data un 

151 births in HB mares and 138 births in 
MA mares re,·ealcd that 70 colts (46.3 %) 
and 81 fillies ( 53. 7 %) were born in the 
former group while 65 colts (47.l %) 
and 73 fillies (52.9 %) were born in later 
group (Table I). The variations in these 
se<'ondary sex ratios however, were not 
found significant. 

Singh and Dhinsa (1967) recorded the 
birth of 389 horse foals from Horse .Breed-

....... 
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TAllLb I; SEX RATIOS I~ HB .\.°"D !I.I.:.. ~L\R~ 

Sca,ons of mating 

Mares Foals Summer Summer Autumn Winter Spring Total 
(dry) (wet) 

Colts No. 17 26 2 s 22 70 

f'illies No. 22 27 fj 7 19 81 

Hn Coll% 43.6 49.0 25.0 30.0 53.6 46.3 

Fillies % 56.4 51.0 75.0 70.0 46.4 53.7 

X 2 valur 0.641 0.018 2.00 1.600 0.219 0.8IO 

NS N'S NS NS NS NS 

Colts No. 20 25 2 2 16 6~ 

Fillies No. 21 14 2 & 26 13 
MA Colt % 46.7 64.10 50.1 20.0 36.3 47.1 

Fillies 0
~ 31.3 35.9 .50.0 69.0 63.7 52.9 

X• valur 0.024 3.102 n 3.600 3.272 0.463 

NS NS • NS NS 

NS = Non signifiea·1L • = Significant (P t. 0.05) 

TAnLE II: FOAi .ING ORDER-WISE SEX RATIO IN MARES 

Mares Foals 

I 

Colts No. 92 
Fillies No. 49 

HB Colts % 39.5 
Fillies % 60.5 
X• value- 3.272 

NS 

Colts No. 77 
Fillil·s Xo. 70 

l\lA C.:olts % :i2.4 
Fillies% 47.6 
x• \'aluc 0.332 

NS 

NS =- ~ot ,ignificaat. 

ing mares out of which 2 IO were filly 
foals and l 79 W('re colt foals and 167 
foalings in Mule Brccdirg mares out of 
which 87 were colt foals ar:d 81 were 
filly foals at Equine Breeding Stud, 
Saha.ranpur Durnttya (1975) worked 
out tl1c secondary s-:x r;,.tio in thrC'e 
groups of stud brecdiPg \\orki1,g horses 
in Slovakia and observed the percentage 
of female foal::; as 53.4, 50.4 and 53.4 

Foaling Order 

Il III IV V 

35 8 I I 
30 5 6 3 
53.8 Gl.5 13.7 25.0 
46.2 36.5 86.3 75.0 
0.384 0.692 0.356 1.000 

NS l\"S N'S XS 

39 29 17 9 
49 29 19 5 

40.2 50.0 47.2 64.3 
59.8 50.0 52.8 35.7 
3.122 0 0.1 JO 1,142 

NS XS XS 

respectiwly. According to Nishida et al. 
(1976) pern·ntagc of male cff.,pring for 
the 20662 horses involved aYeragcd 49.3. 
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From the analysis of the data in the 
present studies it was obsnvcd that 
Yariations in tl1c S< x ratio occuncd in 
both tht· t~ pu; of mares due to season of 
mating- /T a ble I ) and a lso due to foaling 
order T a ble II). However, this variation 
was fo,md significant statis tically only 



when mating occurred in winter season 
in MA mares. Nishida et al. ( 1976) 
reported non-significant dfect of season 
on sex ratio in Japanese }10rses. 

Formation of sex of an individual at 
the time of fertilization of gametes or 
conception is called genetic or primary 
sex ratio which theoretically is 50 :50. 
Proportion of the sexes at the time of 
birth (secondary sex ratio) sometimes 
deviate significantly from the expected 
equality. Observations as reviewed by 
Nalbandov (1970) suggest strongly that 
both genetic and em;ronmental (internal 

and external) factors are capable of 
modifying the secondary sex ratio. 
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Incidence of Pre and Neonatal Calf Mortality in 
Livestock Farms in Andhra Pradesh 

Dr. A. V . N arsimha Rao 

Assistant Director 
Direc torate of Animal Husbandry, Hydcrabad-500 001 

ABSTRACT 
The incidence of abortion (non-con tagi­

ous), slill births, dystokia and neonatal 
calf mortality has been reported among 
Ongole, Hallikar, Sindhi, rvfurrah, Jersey, 
Exotic X Zebu crosses and Zrbu x Zrbu 
crosses maintained at 5 Livestock Farms 
in Andhra Pradesh. 

The rate of abortion, still birth, dystokia 
and neonatal mortality arc important 
parameters in a assessing, among other 
things the relative adaptability of exotic 
and crossbred cattle in hot humid tropics 
as compared to native cattle. 

... 

The present paper reports their ind­
<l<"nces among indigenous and exotic 
cattle breeds and their crosses maintained 
in 5 livestock farms in Andlira P1·adesh. 

MATERIALS AND METHODS 
A total of 2606 calving records of 

Ongolc, Hallikar, Red Sindhi, Murrah, 
J ersey, J ersey x Zebu and Zebu x Zcbu 
cows maintained at 5 Ii,·estock farms in 
Andhra Pradesh were utilized in the 
study. The data pertaining to the breed, 
total conceptions, total births, calving 
difficulties, and age at the time of death 
were utilized and the rates of abortion 
(non-contagious), still birth, dystokia and 
neonatal mortality were estimated. The 
animals were fed according to N.R.C. 
rcquircmen ts. The di mate was uniform 
in all the places and was hot humid with 
temperatures soaring to 110°F during 
summer and RH ¾ to 90 during autumn 
months. The data were subjected to 
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statistical analysis as pet the methods 
described m Sncdecor and Cochran 
(1967). 

RESULTS AND DISCUSSION 

Prenatal mortality 

The results of incidence of abortion and 
still births (T able 1) revealed that among 
zebu, the rate of abortion varied from 0 
to 3.3 % whereas it was 11.9 % in Jersey, 
9.8 % among cxotic x zebu crosses and 
Murrah buffaloes, it was 2·2 %-Incidence 
of still births also followed the same 
pattern with lower incidence among 
zebu and their crosses and higher incidence 
among exotic and exotic zebu crosses. 
The overall incidence of prenatal morta• 
lity was found to Le 6.06 %- The variation 
in the rates of abortion, still birth and 
neonatal mortality among diffcren t genetic 
groups was statistically highly significant 
(P < 0.01). However , between J ersey and 
J erscy X zebu, the difference was not 
significant. 

Prabhu and Chatterjee ( 1970) recorded 
an overall incidence of abortion of 4. 72 % 
in Indian breeds. Kaikini et al. ( 1977) 
reported incidence of l.3 % and 1.5 % 
of abortion, and 1.1 % and 2.3% of still 
births in Sahiwal and Murrah breeds 
respectively which were similar to the 
present results. Among exotic breeds, 
Arnold and Becker (1956) reported 4.9% 
still births in J ersey cows at Florida State, 
from 5 to 10% by Hull et al. (1940) and 
6.6 % by Weaver et al. ( l 949) . Richter 
( 1955) recorded 3. 7 % in German H oh en-



TA.eu: 1. THE RATES OF ABORTION, STILL BIRTHS, DYSTOKTJ\ AND NEO-NATAL CALF 
MORTALITY AMONG VARIOUS CATTLE A~1) BUFFALO BREEDS IN 5 LIVl'.STOCK 
FARMS IN Al'WHRA PRADE.'>H. 

Total 
Breed conccp- Abortions Still-

tion• births 
----

Ongolc 399 12 7 
(3,0) (1.8) 

H allikar 163 2 
( 1.2) 

Sindhi 30 I 
(3,3) 

Murrah !072 24 21 
(2.2) (2.0) 

Jency 210 25 12 
(11.9) (5.7) 

F..xotic X 369 36 15 
Zebu crosses (9.8) (4.1) 
Zebu X 363 3 
Zebu crosses (0.9) 

Overall 2606 IOI 57 
(3.88) (2. 19) 

Note: Figures in the parenthesis denote percentages. 

veih breed. While studying the adaptability 
of exotic crosse-s in India, Amble and 
Jain ( 1967) found the rate of abortion, 
still births and premature calvings to be 
8 % in Sahiwal, 11 % in 5/8th and 21 % 
in 31/32 Holstein grades. Similarly, Sen 
et al. ( I 953) obscr\'ed that the rate of 
abortion increased from 2.6 % in R ed­
Sindhi to 7 .3 % and 13.4 % respectively 
in Sindhi x Ayrshirc half-breeds and three 
qum·tri·-breds. Rao et al. ( 1976) reported 
rise in the rate of abortion with increai-,e 
in J ersey inheritance from 1.58 % in I /4 
to 9 .63 % in 3 /4 J ersey X Deshi crosses 
in A11d]ua Pradesh. Likewise, at Indo­
swiss Prqject, K.erala, a bortion rates of 
1.0 %, 2.9 % and 14.0 % a nd still birt}1 
rates of 0.3 %, 1.5 % and 4. 7 % were 
observed among non-descript, h alfbrC'd 
and pure Brown Swiss cow:; rc:-pectin·ly 
{Rama chandra )fair , 1973). The resu1t'l 
in this study arc in agreement wilh the 

::o 

Prenatal Nco•natal 
mortality Total Dystokias mortalit)' 
( (3+4) calvings 0-8 days 

19 380 6 5 
(4.8) (1.6) ( 1.3) 

2 161 I I 
(1.2) (0.6) (0.6) 

I 29 I 
(3.3) (3.5) 
45 1027 3 8 

(4.2) (0.3) (0,8) 
37 173 2 9 

(17.6) ( 1.2} (5.2) 
51 318 4 9 

(13.9) (1.3) (2.8) 
3 360 2 

(0.9) (O.G) 

158 2448 16 35 
(6.06) (0.7) (1.4) 

earlier findings in respect of exotic and 
crossbred cattle. 

Dystokia : 

The overall incidence of dystokia was 
0.8 % and ranged from O to 1. 7 % among 
zebu breeds, 0 .3 % in Murrah, 1.2 % in 
Jersey and 1.3 % among J ersey Xzcbu 
crosses, while no dystokia was recorded 
among zebu crosses in this study. The 
breed di1fcrences were significant 
(P < 0.01). 

Kaikini et al. (loc. cil) reported simila r 
incidence of clystokia in 1. 7 ¾ of 530 
Sa hiwal cows and 1.1 % of 132 Murrah 
b1... ffalocs. 

Neon 2tal Mortality 

The mortality from birth to 8 days 
,·aricd between 0.6 to 3.5 % in zebu, 
0.8 % in Murrah, 5.2 % in J ersey, 2.8% 
among J er:;ey X Zebu crosses and 0.6 % 
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among zebu x zebu crosses with an overall 
incidence of 1.43 per cent. Among breeds. 
the differences were statistically signi­
ficant (P < 0.01 ) . 

The results in the present study are in 
congruity with tJ1c earlier findings in that 
the rates of prenataJ and post-natal 
mortality were lov,:er in well adapted 
zebu breeds and their crosses, higher in 
exotic breeds and at intermediate levels 
in exotic x zebu crosses. Statistically, the 

incidences of di.fracnt conditions in 
indigenous breeds diff~·rcd from those of 
exotic and thcfr c-rosscs while they did 
not differ between the latter two types. 
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The Pelvimetry 1n Buffa)oes (Bos Bubalus) During Pregnancy 
and Puerperium 

A. S. Dhaliwal, Y. G. Dugwekar and R. D. Sharma 
Department of Obstetrics & Gynaecology Colltge of Vctcrinaty Science 

Punjab Agricultural University, Ludhiana-141 004 

ABSTRACT 
A study of peh·ic dimewions of 25 

primiparous and 42 pluriparous buffaloc-s 
during various stages of gestation revealed 
that in primiparous buffaloes the growth 
of internal pelvic area was steady through­
out gestation . The growth rate of pelvic 
area was estimated to be 0.57 cm~ per 
day. In pluriparous animals the growth 
of pelvic area was comparatively slow 
and the growth rate was found to be O· 5 
cm2 per clay. The intel'nal pelvic area 
reduced significantly from first to 35th 
day postpartum. The r egression was 
almost complete by 21st day and 35th 
day in primiparous and pluriparous 
animals, respectively. 

• 
The internal pelvic area in the dam 

has a great bearing on the normal parturi-

tion. The growth of pelvis during preg­
nancy has been studied extensively in 
beef h eifers (Price and Wiltbank, 1978). 
Present study reports the findings on 
pelvic changes dur ing pregnancy and 
puc-rperium in buffaloes. 

MATERIALS AND METHODS 

The huff,ilocs used in the present study 
were of Murrah and l\ili R avi breeds and 
their crosses, maintained at the Dairy 
Farm, Punjab Agricultural University, 
Ludhiana. 

The pelvic dimensions of 25 primipar­
ous and 42 pluriparous buffaloes were 
measured at diff.:rcnt stages of gestation. 
Six primiparous and 22 pluriparous 
buffaloes were studied for the regression 
of pelvis from first to 35th day post­
partum. The details of external pelvimetry 

TABu; I. GROWTH OF PELV IS IN BUFFALOES DURING 
GESTATION 

Sta ge of Mean pelvic area (cm'± S.D.) 

gestation Primiparous buffaloes Pluriparous buffaloes 

Day of breeding 306.00±43. I I 
(10) 

90 da)'$ 356.34±48.60 
(11 ) 

180 da>-s 405.23 ± 49.70 458.98±54.20 
(7) (6) 

240 days 443.58±38.90 488.52±48.60 
( 11 ) (26) 

270 da)-s 460.69±54.50 502.35± 52.50 
(13) (33) 

300 days 475'94±56.90 520.89±52.80 
(15) (42) 

Figures in the parenthesis denote number of observations 
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l"\UU. 2. REGRESSION OF PELVIS IN BUFFALOES DURING PURPERIU1'1 

Days aftu 

calving Ra'lge Mean 

395.62 to 543.11 481.48 
3 371.88 to 530.03 457.46 
7 366.62 to 530.03 450.96 

14 363.99 to 530.03 445.51 

21 363.99 to 468.58 423.25 

28 361.35 to 468.58 422.72 
35 361.35 to 468.58 422.72 

method used has brcn described before 
(Dhaliwal, et al., 1981). 

RESULTS 
Growth of pelvis in buffaloes during 
gestation 

The growth of internal pelvic area in 
primiparous b·uff4locs was found to be 
quite steady th:roughout gestation (Table 
l). T he growth rate of pelvic area was 
estimated to be 0.57 cm2/day. The leania­
r ity of growth curve permitted the calcu­
lation of expected pelvic area ,tt calving 
from the pelvic area at the time of 
breeding. 

In pluriparous animals, the growth of 
pelvic during gestation was compaJativcly 
slow. The growth rate of pelvic area in 
these animals was fo·,.md to be 0.5 cm2/day. 

Post-partum regression of pelvi s 

The internal pelvic area reduced signi­
ficantly from first to 35th day post­
partum in both, the primiparous and 
the pluriparous buffaloes (Table 2). In 
primiparous animals, there was a sharp 
fall in the pelvic area during first 3 days 
postpartum. Subsequently, the pelvic 
area regressed comparatively slowly and 
by 21st day postpartum the regression 
was a lmost complete. However, in pluri­
parous animals the pelvic regression was 

Pelvic area (cm') 

Prirniparous Pluriparou~ 

No. of Range Mean No. of 

ohscr- obser-
vations vat ions 

6 393,47 10 620.80 464.64 22 

6 380.13 to 600.70 484.56 22 
6 374.69 to 567.97 472,88 22 
6 374.69 to 536.46 460.59 22 
5 360.20 to 530.93 455,11 22 
5 360.20 to 523.38 449,70 22 
5 360.20 lo 523.38 444.37 22 

slow and it continued till 35th day 
post-partum. 
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DISCUSSION 
The growth rate of pelvis in buffaloes 

was found to be more pronounced and 
steady in primiparous animals than in 
the pluriparous animals. Similar pattern 
of growth has been reported in beef 
heifers (Price and Wiltbank, 1978). In 
the present study the growth rates of 
pelvis in primiparous and pluriparous 
buffaloes were found to be 0.57 and 0.5 
cm2/day, respectively. These findings arc 
comparable with th ose reported for cattle 
(Prentiss, 1971) . 

The parallelism between the actual 
and the calculated pelvic area at dif­
ferent stages of gestation using regression 
equation allowed the prediction of pelvic 
area at calving from the values obtained 
at the time of breeding. This finding may 
have a great bearing in the obsteu·ical 
prediction of events at calving, so that 
the animals likely to have dystocia could 
be treated accordingly. The involution 
of pelvis after calving was found to be 
faster in the primiparous than in the 
pluriparous bulTaloes. The factors govern­
ing it arc not known. However, these 
findings might be suggestive of the- fact 
that primiparous buff.ilocs may need 



a shorter service period th an the pluri­
p arous buffaloes and early breeding of 
such animals may be more economic m 
buffalo husbandry practircs. 
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Effect of Season of Calving on Service P eriod of Sahi wal 
Cows and Murrah Buffaloes 

R. P . Tewari and N. S. Kushwaha 

D~pa~tment of A"Jimal Hmbandry a"ld Dafrying, 
C. S. Az:«I Uni,·crsity of Agrictdturc and Technolcgy, Ka1,rur-20801,:.I 

ABSTRACT 

The effect of season of eah·ing 0 11 service 
period of Sahiwal cows and Murrah 
buffaloes arc studied. 

The season of calving had a slight but 
significant rffcct on t}1c length of service 
period in the case of Sahiwal cows. 
Higher reproductiw efficiency was record­
ed in the winter and spring season in the 
case of cows but in case of buffaloes 
winter and rainy season wc1e found to be 
season for high reproducti\'e l fficirncy. 
During summer season only one calving 
was fouud in the case of buffaloc;s, but 
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6 1.6 % calving were recorded m the 
Rainy season. 

• 
Indi;,n cows and buffaloes b,ivc their 

1st calf at a late age and have a long 
calving intuval. Season of calving of 
cows and buff alors also appears to aflcct 
the length of service period. 

Ragab et al. (1956) reported a scn·icc 
period of 177 days in case of Egypti an 
bu.fT,does. K ohali and l\ lalik ( 1960) 
rl ported an average service period of 
201 ± 11 .3 days in Indian buffaloes. 
Vc·nkayya and r\ nantkr ishnan (1963) 

• 
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reported an average service prriod of 
173.9 days in the Murrah bL ff.1locs. 

Sikka (1931) obser,·cd a slight but 
significant variation in scrdcc prriod due 
to month of cah·ing in Sahiwal rows at 
Military <lairy farm, where M alik and 
Sindhu (1968) reportrd a significant 
effect due to s,_..ason. Kohali and Suri 
(1960) also n' portcd similar results m 
Hariana cattle. 

MATERIALS AND METHODS 

FiYe hundred and twenty two calving 
and breeding rccordr. of Sahiwal cow~ 
and 138 records of Murrah buffaloes 
maintained at Dairy farm of C.S. Azad 
University of Agricultural and Techno­
logy, Kanpur between the years 1970-80 
were used to collect the data. Records 
showing a service of longer than 300 days 
were rl'jcctcd. 

RESULTS AND DISCUSSION 
Distribution of frequency cah-ing in 

diffcren t St>ason in relation to four service 

period groups ,vere calculated and are 
presented in Table I. 

f'rom Table I it can be seen that 13. 7 
& 34.0% of the total cows and buffaloes 
m,der study had a service period less 
than GO days, respectively. About 23.60 
& 36.3% conceived in about 61-120 
days respectively whereas 36.9 % cow 
and 19.5 % bt.ff,ilocs had a n average 
s1·rYicc per iod longer th,m I 80 days. 
The a\'erage length of service period for 
the herd under study was found to be 155.8 
days a nd 163.6 days in the cows and 
huff,1loes rcspcctiYely. The winter calves 
showed highest average service period 
of 220 d ays and 215 days respectively _in 
both cases whereas lowe1· average service 
period (118 days) \'las found in the 
s~mmcr season calves ju the case of 
cows and 110 days in case of Rainy 
season calves in buff aloes. In the case of 
cows no significant seasonal variation 
was found for the number of calvings 
but about 61.6% cah-ings were recorded 

TAau. I. (A) SERVICE PERfOO IN SAHIWAL COWS 

Sr. Sea<on Service period in da~ 

No. of Le~s 61-120 121-180 Above Total % Av. of 

cah·ing lha"'l 180 no. of service 

60 calving period 

I. Spring I .'i 17 18 45 95 18.2 160 

2. Summer 12 13 21 18 6-l 12.3 118 

3. Rainy 18 31 36 49 134 25.8 145 

4. Autumn II 29 33 25 98 18.6 136 

5. \\'i1llcr 15 33 27 56 131 2::..1 220 

Overall 71 123 135 193 522 155.8 

% 13.7 23.6 25.8 36.9 100 
---

(H\ SERVICE PERIOD IN M U RRAH BUFFALOES 

I. Spring 0 0 1 0 1 0,7 168 
2 . Summer 7 5 3 16 11.6 135 

3. Rainy 3:, 38 7 5 85 61.6 110 

4. A11tum11 9 3 I 10 23 16.7 190 

5, \\'i:11cr 2 2 0 9 13 9.4 21:, 

Ovl"f"all 47 50 14 27 138 163.6 

% 3·1.0 36.3 10.2 19.5 100 
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TABU!, 2. Al'-"ALYSIS OF VARIANCE. LENGTH OF SERVICE 
PERIOD OF SAHIWAL COWS AND MURRAH 
BUFFALOES CALVING JN DIFFERENT SEASONS. 

Name of Source of Degree of Sum of Mean Variance 
species variat ion freedom 

Cows Between " season 
Witl1in 517 
season 

Buffaloes Between 4 
:s<,ason 
Within 133 
season 

• Significam at 5% levels. 

in the rainy season in the case of buffaloes. 
The data wert' statistically analysed 

and result arc presented in Table II. 
The results presented in _T able II 

reveal that there exists a sljghl but signi­
ficant eff..:ct of season of calving on the 
variability of length of service period in 
case of Sahiwal cows. Our results are 
similar to those of Sikka (193 1). In case 
of buffaloes h jghly significant dfoct of 
season on length of strvice period was 

sq1.:are square ratio at 
5% 1cm 

939.''>06 23487 
3·4• 

3571436 6908 

212164 53041 
-f.2• 

1679530 12628 

found. Those cows which calved m 
winter season they have greater average 
length of service period (220 days) while 
summer season calvcrs had shorter length 
of service period ( 118 days). In case of 
buffaloes win tcr season calve-rs had also 
greater service period (215 days) but 
lower service period (110 days) were 
recorded in the rainy season calvcrs. 
In case of buffaloes 61.6 % calvings were 
recorded in the R ainy season. 
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Removal of Bovine Haematic Mummy by Laparo-Hysterotomy 
A Case Report 

R. K. Pandit, R. A. S. Chauhan and K. S. Misraulia • 

Department of Obstetrics and Gynaecology College of Veterinary Science 
& A!limal Husbandry, Mhow (M.P.) 

ABSTRACT 
An uncommonly found case of hacma­

tic mummification is reported in a 7 
years old heifer at 8½ months gestation. 
Laparo-hysterotomical removal of the 
mummy through left lower 0ank, oblique 
incision followed by successful recovery 
of the animal is discussed. 

• 
The incidence of bovine haematic 

foetal mummification is not well docu­
mented from this country. However, 
occurrence of bovine foetal mummifica­
tion (Haematic or papyraceous) is report­
ed to range between 0.43 to 1.8 % from 
abroad Roberts, ( I 962) . Herc, remoyaJ 
of haematic foetal mummy is reported 
m a heifer cow by laparo-hysterotomy. 

CASE HISTORY 

A local breed of heifer, aging 7 years 
was prc>sented to the clinic from a distant 
village. The history revealed that the 
animal was a bout 8! months prcgnan t 
an<l showing labour pains since more 
than a day without any progress. The 
villagers had tried their best to remo,·e 
the foetus unsuccessfully. 

CLINICAL EXAMINATION 

The animal was registered as indoor 
patient (Ref. l\"o. 3, dated 6th April. 
1982). The grneral condition of the 
animal was fair. Temperature, pulse 
and respirntion were normal witl1 partial 
anorexia. Rectally less than normal 

uterine fluids were felt with the uterine 
wall slightly lhick and closely applied to 
irregular, inert foetal mass. Cotyledons 
were not palpable. The right middle 
uterine artery was small with weak 
f;emitus. The left artery was not palpable. 
The vulva and vagina were swollen and 
oedematous. The vaginal discharge was 
tenacious with reddish brown in colour . 
The cervix was partially open with hoof 
of boti1 the fore limbs of foetus protrudin g. 
There were all signs presen t indicative 
of foetal extraction being tried injudi­
ciously. 

TREATMENT 

For dilation of cervix and expulsion of 
foetus, Vetoestcrol1 , 50 mg was given 
intra-muscularly. When, even after 7 
hours there was no progress in dilation 
of cervix, it was decided to remove the 
foetus by laparohysterotomy operation 
in recumbency. Anaesthesia given was, 
chloral hydrate 30 gm orally followed by 
N ovocaine2, 2 %, 8 ml cpidurally and 
60 ml as infiltration at the site of incision . 
During operation, Dextrose saline, 5 %, 
900 ml was given with Tcrramycin3, 

30 ml intra-venously. 

Laparotomy was performed by giving 
about 25 cm incision at left lower flank 
obliquely followed by hysterotomy inci­
sion on right uterine horn (which had 
foetus) longitudinally at the greater 
curvature avoiding cotyledons. The 
foetus was then taken out through the 

• Retident Veterinary Officer, \"eteriaary Coll<egc Hospital, ?.!how. 
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inclSlon in posterfor presentation by 
grasping the hind limbs. After this, dark 
brown autolysed foetal membranes were 
also taken out. The size and develop­
ment of the foetus indicated that it must 
have mummified around 6} to 7 months 
of gestation . The condition of the foetus 
was shrivelled. Compron4, 5 gm, 2 
pessaries were placed in the u terus and 
Combiotic6, 2.5 gm was dusted on 
incision site. The uterine incision was 
then closed with a double row of lambert 
continuous suture with number I chromic 
catgut. The peritoneum and muscles 
were closed together with continuous 
suture u sing number 4 chromic catgut. 
Mattress, interrupted nylon suture were 
used to close the skin. 

For post-operative care, Avil6, IO ml 
and Oxytoc-in7, 40 units were giw' n 
intra-muscularly immediately after the 
operation. Dressing or the wound was 
done daily with Furacin8 water soluble 
ointment till the wound healed. T erra­
mycin , 30 ml and Vibelan9, 15 ml were 
injected intramuscularly daily for 4 days. 
Calboro1'0, 450 ml was injected intra­
venously daily for two days. Following 

two clays of the operation th<' animal 
showed the symptoms of cndomctritis 
which was cured by giving :Mastalonc11 

'U', lO ml inb·a-uterinc for 4 days. The 
skin suture were removed on 10th day 
as the animal became clinically healthy 
with normal uterine involution. 

Pathogenesis of hac-matic mummifica­
tion is unknown, though in some breeds 
of cattle it is reported to be of hereditary 
basis, which is governed by autosomal 
recessive genes. It seems that foetal death 
occurs from 5 to 7 month s of gestation 
(as indicated in the present case also) 
due to inter-placental haemorrhage and 
a resultant failure of placental f-..tnction 
because of abnormal hormonal balance 
or const·iction of the umbilical cord or 
an exaggrcration of normal foetal mobi­
lity within the amnion at mid pregnancy 
(Arthur, 1975) . After the removal of 
mummified foetus the recovery of the 
animal is fast s:nce infectious factors are 
usually not involved for the causation of 
malady. Conception may occur within 
4 month subsequent to treatment, but 
there may be foetal mummification 
ag1in in the same animal 
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Epididymal Sperm Reserve of the Local Goats 

V. K. Bhatt and R. A. S. Chauhan 
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ABSTRACT 

In 10 sexu ally mature local ma le 
goats the numbn of spermatozoa in 
caput, corpus, cauda and whole cpidi­
dymus were found to be 1.73 ± 0.14. 
0.77±0.07, 8.31±0.71 and l0.82± 0.82 
X 109, respectively. The relative distri-
bution of sperm rese-rvc amo1~gst caput. 
corpus and cauda epididymis were 16.85 %, 
7.13% and 76.77%, respeclivcly. 

* 
The reports on the sperm reserves in 

goats are scanty. In the prcsrnl inYesti­
gation, an attempt h as been m ade to study 
the sperm reserves in the cpididymis of 
local y available goats. 

MATERIALS AND METHODS 

The studies were conducted on IO 
adult sexually ma ture local mal<' goats. 
The testes and epididymis (righ t and 
left) were collcctccl immediatdy aftc-r 
the slaugh ter into chilled polythrnc bags. 
The testes and epididymis were separated 
and weighed indi,·idually. The cap·.it, 

corpus and cauda regions of cpididyrnis 
were also carefully separated. The various 
parts of the epididymis wer<' minced in 
IO ml normal saline in the h omogenizer 
and the sperm s were obtained and counted 
according to the mctl,od described by 
Jindal and Panda ( 1980). The data were 
analysed as described by Sncdecor and 
Cochran (1967) . 

RESULTS AND DISCUSSION 

The mean and standard error of the 
Yaluc·s arc presrntcd in T able I. 

The values for sperm con centration in 
ca put and corpus ( pididymis arc in agree­
ment with Jindal and Pa nda (1980) 
but there is slight difLrrncc for sperm 
conrcnu·ation in cauda and whole cpi­
didymis. The epididymal sperm reserves 
in this species is much lmvcr th an those 
found for bulls (Amann & Almquist, 
I 962). rams (OrtaY.int , 1958) and boars 
(Egbunkc & Ekmc, 1978). 

The relative disuibution of spermato­
zoa in the caput, corpus and cauda 

TAflLE I. ;\CEAX ,\'.\"D STAXDARD hRRO R OF THE 
\\'EIGHT OF THE ORGA:\S AND SPERM 
COXCEXTRAT lOX 

f>aniculars 

Trstis 
Epididymi, 
Caput epididymis 
Corpcs epidid>•mis 
Cauda. epididymis 

Mcan± S.E. 
--------

Weight (gnu) Sperm conce111ration 

52.53 ± 1.85 
7.40 ::::..0.24 
3,69± 0. 13 
1.05:±:0.03 
2.66± 0.1 I 

(bill.iona) 

10.82 ± 0.82 
1.73± 0.14 
0.77± 0.07 
8.31 ± 0.71 

Avcrag,: of 10 animals. 
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TABLE 2. COEFFICIENT OF CORRELATION (r) 

Correlations between Coefficient of 
cornlation (r) 

Testicular weight and epididymal weight 
T estic'.llar wt>ight a•1d epididymal sperm cone. 
Epididymal ,,..eight and epididymal sperm cone. 
Caput cpididymal weight and sperm cone. 
Corpus cpididymal weight and sperm cone. 
Cauda epididymal weight and sperm cone. 

0.72° 
0.42N.S . 
0.72 .. 
0. 77*" 
0.62* 
0.82 .. 

------------
N,S. = Non significant ; 

regions of epididymis of goats were 
16.85%, 7.13 % and 76.77%, respectively. 
This is in agreement with tl1c reports 
of Amann & Almquist (1962) for the 
bulls and Jindal & Panda ( 1980) for goat~. 

All the correlations (Table 2) examined 
were significant except bctv,een test" cttlar 
weight and epididymal sperm number . 

Almquist & Amann ( 1961) , Verma 
et al. (1965) and Jindal and Panda 
( l 980) reported high and significant 

• P1.0.05; 

correlations between testicular and epi­
didymal weight, epididymal weight and 
epiditlymal sperm numbers and testi­
cular weight and epididymal sperm 
numbers. 
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SHORT COMMUNICATIONS 

Cytomorphology and Cytochemistry of Boviue Endometrium 
1u Relation to Fertility 

A. K. Sinha, J. M. Nigam, D. N. Sharma and R. C. Gupta 

Departmenl of Gynaecology & Obstetric~. Coll<'!:" of Vctcrina1y Sciences, 
Harr an a Agricultural U nivcrsity Hissar-12 5 004 (Haryana) 

Present study was conducted in two 
cattle farms (HAU Animal Farm and 
Government Lin·stock Farm, Scct:on I, 
Hi.;sar) and one buffalo farm (Progeny 
Testing Bull Farm, Hissar) involving a 
total of 183 cows and 31 bdT.does. 
Endomctrial biopsies were collected with 
the help of Nielsrn's uterine biopsy cathe­
ter, slightly modified to maintain proper 
aseptic conditions. All the samples were 
collected at the time of standing oestrus, 
just before insemination. An imafo were 
followed up and repeat inseminations 
were made on the animals at subsequen t 
oestrus. Non-repeaters were <:>xamined 
per rectum for pregnancy after a period 
of 40-54 days. The animals were graded 
on the basis of number of services required 
for conception as grade I , II and III 
corresponding to one, two and more than 
two inseminations. It was observed that 
statistically there was no difference in 
conception rate between the cxpe.rimental 
(Biopsied) and contemporary (non­
biopsied) groups of ca ttlc. 

Cytomorphologieal studies revealed that: 

I. Grade I cattle had a significantly 
smaller glandular lcngtl1, width and 
epithelial hcigl1 t as compared to 
grade II and III animals. Similar 
results were obsen·ed in bulTalocs 
also. Tl1c luminal epithelial height 
did not t.how any charactcri~.tie 
pattern of diJTcrence among differ­
ent g•·ades of cattle and buffaloes. 

2. A significant correlation W:?.S observed 
between pcriglandular fibrosis and 
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frrti lity grades in cattle. If more 
than 40 % of the glands were having 
more than two layers of fibrosis the 
percentage of subfertile cows in­
er<'ascd sharply. H owever, Lhe results 
were inconsistent in buffJ.loes. 

3. Although statistically not signi­
ficant, inspissatcd mass was observed 
to accumulate in higher percentage 
of glandular lumen in subfcrtilc 
(grade II and Ill) group of cattle 
as compared to fertile (grade I ) 
group. 

4. Lymphocytic infiltration score if 
increased above 0.5 the percentage of 
subfertile cattle (grade II and grade 
III) rose up sharply. Similar results 
were observed in buffaloes. 

5. Inc1·ease in concentration of glycogen 
(score>0.5) was directly related to 
conception rate in cattle. The pcr­
cen tagc of subfcrtilc cattle increased 
significantly in the group having .a 
glycogen score value below 0.5. 

6. Lower concentration of protein and 
nucleic acids (score value<0.5) was 
more congenial fo1· good fertility as 
observed by the increased percentage 
of grade I animals in the group. 

7. The lipids were faintly distributed in 
the endometrium. Acidic and phos­
pholipids were concentrated in various 
components of cndometrium; lipo­
fuscin pigmcn ts were also observed . 

8. A comparatively lower score value 
( <0.5) of alkaline phosphatase was 
good for fertility as in such a group 



of cattle , grade I percentage was 
higl1er when compared to group 
having a higher score value (> 0.5). 

After perusal of the results it could be 
concluded that the biopsy examination 
technique can be usrd safely, as a regular 
prognostic and diagnostic measure for 
the evaluation of the chances of concep­
tion at the time of service. 
This evaluation may be of use in several 
ways: 
1. lnsrmination only at tlw time offrrtilc 

csl.rus will sa,·c ,·aluablc gcrmplasm, 
time and labour by reducing the total 

number of fetilc inseminations m 
a herd . 

2. Early diagnosis of impaired fc-rtili ty 
can help in timely treatment of such 
cases thus reducing the unproductive 
days of an animal. 

3. Prognosis of frrtility can help in 
detc-ction of probable subfrrtile ani­
mals if they arc already inseminated 
as they can be grouped and watched 
closely for tht:ir nrxt due csu·tis with 
the additional help of heat l'Xpec­
tancy chart. 

Effect of Stages of Oestrus on Conception 
Rate in Cross-Bred Cattle 

Dr. J. C. Dutta, Dr. B. N. Kakati*, Dr. C. K. Rajkonwar and 
Dr. B. N. Borgohain 

Department of Gy,1aecology. Ol>stell ics & A I. , Colkgc of Veterina1y Scirncl', 
A~~am Agricultural Uni,·crSity, Khanapara Campus. Guwahati. A,sam, 

A stud y was tindcrtakcn to record the 
effect of stage of oestrus on conception 
rate- in cross-bred cattle reared in and 
arotind Guwahati and the findings arc 
reported here. 

FifLce11 hundred an<l sixty one cross­
bred cows and hcifrrs with normal re­
pro<luctiYe health maintained under 
similar managrrial and dietary condi­
tions were included in tl1c study. Thes(· 

Group 

animals were classiEed into three groups 
as follows in relation to thdr stages of 
oestrus at which they were· inseminated. 

The onset of oestrus was recorded from 
the time o[ first mounting over herd mates 
associated with swollen and congested 
,1.1lva, profuse and thin Yaginal discharge, 
restlessness, r ff fed condition. bellowing, 
and reduced milk production. The end of 
oestrus was marked when mucus mcm-

Sta,r:es of oestrus 

I Early 
II :-.rid 
Ill Latc 

0-8 hours after the onset of oestrus. 
8-16 hours afLlT the onset of oestrus. 
16-24 hours aCter the onset of oestrus. 

Associate Director of R coearclt, Assam Agriculture.I Uruvcrsity, Khanapara, Guwahati-781022 Assam. 
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brane or the vagina became pale in 
colour, no visible signs of mounting on 
other animals, and discharge of vaginal 
mucus ceased to occur. The animals 
were inseminated by rectovaginal tech­
nique with I ml of liquid semc-n (20 
million sperm) preserved for 0-72 hours 
at 4°C. The pregnancy of the animals 
which did not return to oestnrs at 60-90 
days after insemina tion was confirmed by 
rectal palpation. 

The conception rates resulting from 
Artificia l Insrmination in t'arly, mid, 
and late stages of oestrus were found to 
be 46.04, 54.75, and 52.07 per cent, 
respectiwly (Table 1). 

TABL!i. I. EFFECT OF STAGES OF OESTRUS 
O:N CO'.'i'CEPTIOX RATE 

Stage of oestrus :-.Jumbcr of first Conception rate 
A.I. % 

Early 367 46.04 
Mid 641 54.75 
Late 553 52.07 

Total 1561 51"76 

The l1ighest concrption rate (54.75 %) 
was recorded when inseminations were 
performed in mid oestrus. There was a 
significant (P< 0.05) diffoxencc in con­
ception rate between early, and mid 
stage uf oestrus (Table 2). 

TABLE 2. ANALYSIS OF VARI ANCE, STAGES 
OF OESTRUS & CONCEPTION RA TE 

Soural 
I 

D .F. s.s M.S. F 

Stages of 2 1-t-7.39 i3.69 

oestrus 

Error 6 84.69 l+. 11 

Total 8 232.08 

---
Significant (P ~ 0.05) 

From the above findings is is apparent 
that to obtain high er conception rate in 
cross-bred ca ttle the animals are to be 
inseminated between mid, and late stage 
of the oestrus . 

Quail Egg Yolk a s New Semen Preservative 

Uma Shanker and R. P. Verma 

I ndian Veterinary Re!!earch I nsti tute, Izatnagar, U .P.-213 122. 

Five Holstein Fricsian b11lls and three 
b1...ff.1lo bulls, which were maintained at 
Insti tute farm under conven tional feeding 
and managerial condition , constituted 
experimcn tal animal5 for semen pre­
serva tion in quail egg yolk citrate. 
Q1ails, eggs of which are prnduced at 
Central Avian Research Institute, I zat­
nagar, were obtained and washed wilh 

distilled water and dried with alcohol. 
A solution of 2.9% sodium citrate 
(Sarabhai Chemical) of 294. l m. -wt. 
was prepared in distilled -wa ter. After 
breaking the "gg of quail (Coturnix 
columix) at its narrower end, all the 
albumen was drained out with the help 
of forceps. The yolk ball was transferred 
on the filter paper and was rolkd to clear 
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TABLE I. VIABILITY OF SPERMATOZOA AT DIFFERENT 
INTERVAL OF PRESERVATfON IN QUAIL'S 
EGG DILUTOR AT 5-7°0. 

No. of 
Species !'t:men 

samples 

Motility of spermatozoa after preser­
vation al 12 hrs intervals 

(70% motility) 

24 36 48 60 72 84 
hrs hrs 

Cattle 90 

Buffalo 30 18 
(60%) 

the chalaza. After breaking the egg yolk 
membrane, clear yolk was poured into 
a measuring cylinder and immediatdy 
a di lutor of one part homogenised yoilk 
and three parts 2.9 per cent sodium ci trate 
solution was mixed it with a fine blunt 
sterilized glass-rod into a homogenised 
mixture. T11is dilutor was maintained at 
30 to 35°C before mixing the semen. 
Keeping quality of semen was observed 
as the days in storage at 5 to 7°C till 
+3 motility of spermatozoa was main­
tained. 

The keeping quality of semen in quail's 
egg dilutor have been presented in Table 
I . The overall average keeping quality 
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hrs hrs hrs hr• 
-- - -

72 18 
(80%) (20% ) 
12 
(40°~) 

with quail's egg yolk citrate extender 
for semen preservation and insemination 
were observed 80 per cen l and 20 per 
cent at the interval of 60 hrs and 84 hrs 
respectively cf semen prescn·ation in 
cattle. Table has further illustrated tl1at 
the overall average keeping quality with 
qua il egg yolk citrate extender for pre­
servation and insemination were foun d 
to be 60 per cent and 40 per cent at the 
interval of 36 hours and 60 liourn of 
semen preservation in buffalo. 

TI1e findings revealed that the quail's 
egg, which is cheaper could be success­
fully used during the preservation of 
semen . 
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Climatic Effect on Sexual Behaviour and Semen Quality of 
Jersey Bulls in Arid Zone of Rajasthan 

R. K. Sharma, P. K. Pareek and K. K. Vyas 

College of Veterinary and Animal Science. Bikaner. 

The study was carried out on 378 
ejaculates of 6 Jersey bulls of approxi­
mately 3 years of age over a period of one 
year. Bulls were maintained on standard 
feeding and management conditions. TJ1e 
stalls were cooled during summer months 
by providing electric fans and KJ1us­
mattings sprinkled with watrr. For 
sexual behaviour parameters like reaction 
time, number of jumps to ejaculate and 
intensity of tl1rust at the time of ejacula ­
tion whereas fo1· semen ejaculate volume, 
colour , consistency, mass activity, initial 
motility, pH and concentration of sperma­
tozoa per ml were recorded. On the basis 
of atmospheric temperature data frcm 
the Mcterological Department. the whole 
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period of study was divided into 3 
seasons: Season I, II and III with 
mean temperature of 26.47°, 39.30° and 
34.54°C, respectively. 

The mean values of different seminal, 
parameters were rraction time, I 14.83 
± 159 seconds, volume 3.67 ±0.04 ml, 
mass activity, 4.27±0.03 (0 to 5 scale); 
initial motility 80.61±0.48 per cent, 
sperm concentration 1274, 18± 14.76 
million prr ml, pH 6.52±0.03; jumps 
per ejaculation, 1.72 and intensity of 
thrust, 2.71. 

The seasonal variation was observed 
to be significant for the reaction time 
only and not significant for the rest of 
the parameters studied . 



Reproductive Problems in Rnral Buffaloes 

L. N. Purbey and S. K. Agrawal 

Division of Animal Reproduction. 
India11 Vctcri.tary Research f.milutc, lzatn:igar-243122 

Reproductive parameters arc the im­
portant factors determining the economics 
of livestock production. Majority of 
Indian buffaloes arc located in rural areas. 
The reproductive performance of the 
rural buffaloes is poor. They arc con­
fronted to a great extent, with the prob­
lems like delayed maturity, prolonged 
postpartum anoestrurn, weak or silent 
estrus syndrome and repeat breeding. 
In the present study the various reproduc­
tive problems in the rural buffaloes arc 

T,-.nu: 

Conditio111 

I, P,egnanl 

2. Cycling with missing 

heats as detected: 
(a) with CO!'])US luteum 
(b) in heal 

3. Anoestrus: 

( a) with subactivc ovary 
(b) true a·1ocs1rous 
(c) hypop!Mtic ovary 
(d) atrophied ovary 

4. Genital pathology: 

(a) cy,lic ovary 
(b) bursa] adhc.~iol\ 
(c) metritis/pyometra 
(d ) ccrvicilis 

Total 

reported. 
Gynaecological investigations on 567 

rural buffaloes for the study of physio­
pathological conditions of genital organs 
revealed 32.28 % buffalo heifers and 
40.90 % buffalo cows as pregnant and 
7.87 % and 9.35 % respectively as cycling 
but the heats were m1ssmg. A large 
proportion of buffalo heifers (59.85 %) 
and buffalo cows ~45.0ll %) were found 
in anoestrous condition . Details presented 
in Table. 

Buffalo heifer Buffalo cows 

No. % No. % 

41 32.28 180 40.90 

8 6.30 32 7.30 
2 1.57 9 2.05 

l(i 12.60 iO 15,90 
28 22.05 111 25.24 
32 25.20 

17 3.86 

5 1.13 
9 2.04 
5 1.13 
2 0,15 

----- --
127 100.00 440 100·00 
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Anoestrum in Cross-Bred Cattle: Clinical Trial 
A. R. Bhattacharya and R. N. Shanmugha Sundaram 

!CAR Research Complex (CPCRI) Margnc-Goa. 

Higher incidence of infertility due to tion, insemination and su bsequent preg-
~ long post-partum anocstrus condition nancy examination. 

among the crossbred cattle is a major It was found that: (a) the average 
problem in cattk de\'dopmcnt progr- percentages of oestrus induction and 
ammc. Systematic investigations carried frrtility were 86 % & 73 % and 85 % & 
by conducting infertility camps rcvcakd 69 % i11 farm and field conditions, respec-
that as high as 17.9% of the animals in ti\·cly. The animals evinced heat at an 
Goa suffered from long postpartum anocs- average interval of about 29 days after 
trus condition at a particular time and 1--rl'atml'nt. (b) The overall results obtained 
a bout 21 % of the reproductive prohkm indicated that 71 % of the animals con-
cases in crossbreds were due to true ceived and calvC'd as a result of the 
an oestrus. 

Considering the importance of the 
condition, trials were conducted, tu 
induce heat and restore frrti lity by 
Tonophosphan and pn'palin forte (Vita­
min A) tJ1erapy, for three consccutivc­
yc·an, in farm and ficl<l conditions. Fiw 
ml, of Tonophosphan and 2 ml of prc­
palin forte (600,000 I.U.) were simul­
taneously injected (i/m) for 5 consccuti\'e 
days to each animal. AltogctlH'r 99 
cross bred animals were treated a11d 
routinely followed for oestn1s manifcsta-

treatment and the year to year results 
were in accordance. 

Tbe rcst1lt is suggestive that the margi­
nal deficiency of phosphorus and Vil. 
A is a major contrihutio11 factor in anoe4 

~trus condition in crossbred cattle in Goa, 
particularly in fidd and ewn in farm 
co11di tio11s. lt can thus be concluded 
that true anoestrus condition in cross­
bn·d cattle can be df..:ctivcly treated by 
Tonophosplwn and pre palin forte and 
reduce l'conomir losses in livestock pro• 
duc tion. 

Reproductive Efficiency of the Local Cattle 
K. K. Donia 

Regional R esearch Station (!CAR Research C'.<. mrI< x), 
Assam Agricultural University, Diphu, Ka, bi Anglong, Assam, Pin-782460 

Present investigation was carried out to 
ascertain some reproductive characteris­
tics like age at first heat, age at fi.rst 
calving, inter calving period, postparlttm 
oestrous period, gestation period and 
calving pattern of the local cattle in farm 
condition of Lumbajong- a hilly area 
of Assam. The average age at first hea t 
(1451.85± 116.!0days), age at first calv­
ing (1720.31±30.72 days), intl'r calving 
period (686.62±39.42 days), postp 
artum oestrous period (322.50±21.29 
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clays). Longer gestation period (284.27 
± 1.64 days) was observed in pregnancies 
with tl1c male than witl1 the ftmalc 
calves (278.60± 2.32 days) and Lhc overall 
mean gcsta tion period was 281.07 ± 1.83 
days. Seasonal variation in calving pattern 
indicated significantly (P< 0.05) more 
calvings in the season of win Lcr (Novem­
ber to February) followed by summer 
(March to May) and monsoon (June to 
O ctober) respectively witJ1 no effect on 
sex 1·atio. 

* 



Honey as an Additive to the Extenders for Preservation 
of Buffalo Semen 

S. S. Kalla, P. K. Pareek, P. K. Dwarknath and K.K. Vyas 

College of Veterinary Sdcncc, Hikancr, (Rajasthan) 

Efficiency of honey for in-vitro preserva­
tion of buffalo semen in 0.26 Mtris ci tric 
acid extender at pH 6.8 was compared 
wit11 tris citric acid glucose extc-nder 
using I 7 e-jaculatcs from healthy adult 
Murrah buffalo bulls. The diffcrcn t con­
centrations of honey used were l, 2 and 4 
per cent. It was compared with l per 
cent glucose, 1 per cent fructose and the 
combination of the two (0.5 per cc.-:nt 
each). Motility score of 3 was maintained 
in tris ci.ric acid honey (T CH) I %, 

TCH 2 %, TCH 4 % , tris cttnc acid 
glucose, tris cti tric acid fructose and tris 
citric acid glucose- fructose extenders 
upto 144, 120, 72i 96, 72 and 120 Jiours 
of preservation respectively. The live 
percentage of spermatozoa above 60 
were recorded in above extenders upto 
168, 120, 96, 120, 96 and 120 hours of 
p;·esc-rvation respectively. TCH 1 % exten­
der was found to be significantly superior 
to the other extenders compared. 

Production and Reproductive Efficiency in Friesian X 
Sahi wal Crossbreds 

Dr. S. P. Ganpule 

Krishi Gram Vikas Kendra Tati.silw:i.i, Ranchi, Bihar-835103 

Data were collected on 1432 Fricsian 
Sahiwal crossbred cows from five mili­
tary farms in Northern India to study the 
Genotype X Environment interactions for 
various growt11, production and r epro­
duction traits. Present report deals with 
the study of importance of Grade x 
Season of calving interaction on subse­
quent milk production and reproductive 
efficiency. The main effects i.e. Grade 
and season of calving, as well a:i the 
interaction were found to be significant 

for production and reproduction traits. 
Parameters of production studied were 
peak yield and milk yield in 1st lactation, 
while reproduction trait studied was 1st 
inter-calving period. T hese two aspects 
were combined to find out efficiency of 
lactation i.e. milk yield per day of calving 
interval. It was found that cross-bred 
cows calving in summer season had 
lower lacta tion efficiency and this effect 
was mo.re m a!"ked in 3/4th gr ade cross­
breds than in 1/2 & 5/8th breeds. 

48 



.. 

1 

A Peculiar Abnormality of Male Goat Genitalia 

K. K. Bonia* 

Regional Research Station (JCAR Research Comples), 
Assam Agricul tural Uni,·crsity, Diphu Pin-782460, Karbi, Anglong, Assam. 

A male genital system of a local Assam 
Hill goat with a peculiar anatomical 
defec t was collected from a local abbattoir 
of Diphu, Assam. The goat was of l\\>'O 

pairs of permanent incisor teeth and of 
21 kg body weight. The biomc trical 
mcasurc-s of the genital system were 
recorded. 

On observation a peculiar inverted 'U' 
shaped accessory tube like conjunctive 
structure was found in between the 
ductus deferences and to the posterior 

ampullary ends. The anatomical position 
and course of the particular abnormal 
structure was studied . It was lying on the 
posterior part of the dorsal surface of the 
urinary bladder ancl running ovet the 
edge of the anterior part of the urogenital 
fold. It appeared to be originating at 
its both ends by bifurcation of the posterior 
parts of the respective ductus deferens 
and form a single continuous in verted 'U' 
shaped tube like structure. 

• Senior Research Assistant, Animal Gynaecology and Obstetrics. 
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FARM NEWS 
Dr. K . Janakiraman 

All India Co-ordinated Research Project-Endocrinology Unit, Anand Centre. 

Note w orthy achievements 

The centre's main objective is to study 
the r eproductive biology of the Surti 
buffalo with a view to improve its re­
productive efficiency and thereby prn­
duction performance. Missed heats, calf 
mortality, late puberty and longer calving 
in tcrvals arc the stumbling blocks to 
qualify buffalo as a rconomically viable 
dairy animal. Tlw following arc the 
salient achienmcn ts: 

Establishment of blood profile for about 
25 diff~ren l characteristirs (biochemical, 
hormonal and ethological) against dilTer­
rnt phases of estrous cycle and seasons 
of the year. Such data was needed for 
academicians, researchers and field 
workers to understand the performance 
and seasonality of buffalo. Data of th is 
nature was not existing before. 

Thr fr·st phase of work 1973-76 rcvcalrd 
tliat btJf_1lo may not ha,·c any inherent 
genetic ch aractn that predisposes this 
animal to the aberrations of heat, ovula­
tion and as';ociatcd phrnomcna. The work 
further cstablisJicd that buffalo is not 
synonrrn to cow. As a disti11ct specirs it 
has to be studied in cktail for reproduc­
tin· efficiency and production capacity. 

A specific, reliable, simple and easy to 
detect h eat was located in the pl1cno­
mcnon of "f.-cqucn t urination" (Details 
pruc., FAO/SIDA/GOI-in ternational sym­
posium, No. 13, Kamal Dec. 1978). 
TJ1is occurs tliroughout the year and 
does not occur at prorstrus. Hence 
repeat inseminations can be avoided. 
Duration ofhcatand its time of occurrence 
J1avc also been studied for seasonality 
against fairly uniform management 
throughout the yea,:. 

Data available at this experimental 
farm centre reveal no alarming aberra­
tions in Surti buffalo endocrinology that 
come i11 the way of postpartum revival 
of ovarian activity and uterine im·olution. 
The average kngt11 of pregnancy is 305, 
307 and 310 days for the fu-st, Second 
and Third pregnancies respectively 
(Range 282-320 days) . Aftrr cah·ing it is 
found that tl1e corpus luteum or pregnancy 
rcgrt'sscs 5-7 days postpartum. Fresh 
follicular activity starts around this time. 
By the end of second week postpartum, 
·well developed follicles arc palpated a nd 
first heat (as detected by the frequent 
urination) is shown within the- first month 
(a.round 25 days). This heat is accounted 
but not used for breeding. Uterine in­
volu tion is also completed by 29 days 
(Range 25-35 days). The £ccond heat, 
which occurs usually around 50 days and 
the lhird heat around 70 days arc used 
for breeding. It has bec-n ckarly found 
that proper heat dctc-clion is the key 
factor that infiucnccs the po!.tpartum 
conception and thereby the calving 
interval. The po~tpartum fc-rtili ty \•vhich 
is the key to the economics of dairy 
farming is achieved at the optimum with 
rational rnanagemenl. The average cah·ing 
intcn·al now stands between I 3-14 months. 

Through a rational calf rearing pro­
gramme, lo which feeding tl1c roloslrum 
wilhin half an h our aft.er birth is t11e key 
factor, it is established that Surti buffalo 
cah·es can attain pHberty arnund 13-14 
months of age and fu lflcdged maturity 
around 16 months with a body weight of 
240-270 kg. Such female cal\'Cs ::is matured 
hcifc-rs rnncrive and drop tlic first calf 
around 26 months. Males proved fertile 
at 16 months. 
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ISSAR NEWS 
I . ISSAR is pleased to congratulate 

Dr. Sh yam Zanwar, T echnical Offi­
cer of the Raymond's Sheep and 
Wool R esearch and Denlopmcnt 
Dh,ision for having been h onoured 
as a i\ifem ber of the Internation al 
Embryo Transfer Society, Fort 
Collins, U .S.A. 

2. ISSAR is pleased to learn that Dr. 
R. C. Gupta, Dr. S. G. Zanwar. 
Dr. :vr. L. Madan and Dr. N. K . 
Bha ttach arya have been appointed 
as memb<'rs or th e- I.C .A.R. CC'm­
mittcc "Task Force- on Embryo 
Transplan ta tion- " Nation al Propo-

ANNOUNCEMENT 
The 4th All In dia Symposium on 

Animal R eproduction will be held a l 
H aryana Agr il. Uniwrsi ty, Hissar on 
14th, 15th and 16th }"cbruary, 1983. 
T1H· organizing Secretary Dr. R . C. Gu pta, 
Prof. an d H ead of th e Dep t. of Obstct.J:ics 
& Gynaecology, Veter inary College, 
H issar-125 00 I will be pleased to rcce iYe 
rcscarrhJdinical papers on probh ms of 
J\ndrological and GynaC"cological impor­
tance with par ticu lar reference to recent 
research trrncls in fac toJ·s influrn cing 
fertility in liwstock. 

NOTIFICATION 
N ils Lagcrlof ~[ernorial Award for the 

year 1981 
T h e Indian Society for the Study of 

Animal R eproduction is pleased to invite 
research /clinical ar ticles on the subject 
of Animal R eprnductiun, publish ed by 
the Indian authors in an y of the j ournals 
dur ing January to December , 1981, for 
consideration cf the :'\ils Lagerlof 
:Memorial Award for tl1c year 1981. 

Two copies of the reprints uf tJ1c arti­
cles should be st>nt by the aut11ors to the 

sals'' - Congratulations. ISSAR is in 
full suppor t to participa te in this 
ambitious p1 oject . 

3. Hearty cong, atula tions to Padma­
shr<'e Dr. ~f.\XIDHAI DESAI Direc­
tor, Hh antiya Agro-Industries Foun­
dation, lirulikanchan, for having 
been h onoured with the Wattumul 
Priz<' and R.A110N r..,IAGSAYSAY 
I NTERNATJQ);"AL AWAR D 1982 
fo1 his ou tt tan ding con tri bu tion to 
the I ural dl yl')opmr-n t work in Agri­
culture and Cattle Development. 
l\lcmbrrs of thr ISSAR wish him all 
the best. 

T wo copies of the article (with abstracts) 
shou ld read1 th e Organi~ing Secretary 
blfore 15th NoYcmbcr. 1982. 

Abstracts of papers aeCl'ptrd for pre­
sentation at tl1e symposium will be pu l.,­
lish rd in the souvrnir issm· of the- India n 
J ournal of Animal Reproduction . 

For all par ticulars in respect of Lhc 
symposium, con tac t the Organizing 
Sc:cretary well in advance. 

H on . Secretary, 
ISSAR. 

Hon. Secre tary, ISSAR C/O Dep t. of 
Animal R eproduction , Bombay Veteri­
nary College, Parcl, Bombay 400 012. 
The articles should reach the Hon. 
Secretary, ISSAR, latrst by 15th October, 
1982. The award will be prcsc-ntr d at tJ1c 
inaugural function of the All India 
Symposium on Animal R eproduction to 
be held a t HAU. Hissar on 14th Febru­
ary 1983. 
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Sd. B. R. Desh pande 
Hon. Secretary. 

ISSAR. 



Report on the All India Symposium on "Dairy Farming Today 
and T omorrow and Problem s o f Rep roduction in Farm Animals" 

held at Bom bay on 22nd, 23rd a nd 24th Decem ber, 1981. 

The Indian Society for the Study of 
Animal R eproduction in association with 
the Bombay Gow R akshak Mandali and 
Konkan K.rishi Vidyapeet11, Dapoli orga­
nized the All India Symposium at the 
Bombay Veterinary College campus on 
22nd, 23rd and 24th December, 81. 
The symposium was attended by 186 
scientist delegates in the field of animal 
reproduction and fodder researd1 and 
grass land development from various 
Agril. Universities, National Institutes 
and State Departments of Animal Hus­
bandry and Agricullurc and Rcmoun t 
Veterinary Corps. 

Chief Guest Dr. R. M. Acharya, 
Deputy Director General (Animal Sciences) 
I.C.A.R. New Delhi, m his key note 
address enumerated that the major strategy 
for d airy cattle improvement should be 
to create new high yielding dairy breeds 
suitable for different agro-ecological and 
socio-economic conditions. · 

The following topics were discussed 
at various sessions of the symposium. 

1. Improvement of grassland. 
2. Cultivation of fodder crops. 
3. Pxeservation of fodder crops. 

4. Recycling of dairy farm waste. 
5. Influence of managementa] prac-

tices on fertility. 
6. Dairying in Israel. 
7. Livestock production-Genetic gain. 
8. Post-partum anoestrous condition 

& repeat breeding. 
9. Technical papers. 

10. Impact of nutrition on fertility m 
dairy cattle and buffaloes. 

11. Infectious Infertility. 
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12. Problems concerned with teaching 
and research in the su bjcct of animal -
rcproductfon. 

13. ?\falc fcrtil.ity and infertility. 
14. Technial papers. 

In all 86 papers on the above topics 
were presented at the ·sessions of the 
symposium. The abstracts of relevant 
papers have been pu blished in the souvenir 
issue of the Indian Journal of Animal 
Reproduction which was rekascd at the 
inaugural fanction by the Hon-Minister 
Sbri Shivajirao Patil (Nilangckar). 

Konkan Krishi Vidyapecth in asso6a­
tion with the Indian Society for the study 
of Animal Reproduction, felicitated the 
Bombay Gow Rakshak Mandali for having 
won the 'Gopal R atna Award' of Govt. 
of India. One of their crossbred cow 
produced 53 litres of milk at the peak of 
her 3rd lactation. 

One of the high lights of the symposium 
was the live demonstration of 'Ova 
Transplantation' in sheep (through cour­
tesy of Raymonds Ltd). Mr. C. M. 
Ketkar made a gift of Rs. 500/- through 
Nawathe Trust to Dr. S. G. Zanwar for 
his meritorious work. A gift of Rs. 100/­
was also given to Dr. Zanwar by Dr. 
S. G. Kshirsagar, former Associate 
Dean, Bombay Veterinary College. 

Nils Lagerlof Memorial Award: 

This award is instituted by tJ1c Indian 
Society fot the Study of Animal Repro­
duction (ISSAR). 

Dr. S. B. Kodagali, Dr. B. R. Deshpande, 
Dr. C. R. Sane, Dr. A. R. Sheth, Dr. 
G. V. Shah and Dr. B. A. Gadgil were 
the recipients of Nils Lagerlof Memorial 

t. 
.. 
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Award for the best research publication 
in the field of animal Reproduction 
during the yrar 1980 The article was 
entitled "LH Levels of Gir cows during 

l post-partum anoestrous and after treat-
_. ment with Fertivet "FVT-300" In all 

31 articles were considered by the selec­
tion committee consisting of Dr. S. N. 
Luktuke, Dr. C. P. N. Iyer and Dr. V. B. 
Hukeri. The award was presented by 
Dr. R. M. Acharya, Dy. Director General 
(I CAR) at the inaugural function of the 
symposium. 

The Indian J ournal of 
Animal Reproduction: 

It is a matter or pride that ISSAR has 
been successful in bringing out the journal 
of its own-the official organ of I SSAR. 
Over 86 research/clinical papers were 
received for publication. 
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Dr. B. R. Deshpande: 
Hon-Secretary, 

ISSAR. 



GUIDELINES TO CONTRIBUTORS 

THE INDIAN JOU RNAL OF ANI­
M AL REPROD UCTION is the official 
organ of the Indian Society ro.- the Study 
of Animal R ep roduction, solely devoted 
to di:;semination of srit'ntific information 
on REPRODUCTION IN FARM ANI­
MALS. 

Research/clinical papers ou impact of 
genetic, environment.al, nu tritional, h or­
monal, infectious and stress factors on 
efficiency of reproduc tion, semen studies, 
breeding by artificial insemination, prob­
lems of andrological and gynaecological 
importancc, absu·acts of important re­
search papers and thesis would be acce­
pted for publication on the understanding 
that they have neither been publish ed nor 
under consideration for publication else 
where. 

A special section is devoted to farm 
news in respect of progressive achieve­
ments in breeding efficiency and noti­
fication of valuable strains evolved. 

Text 

Matter for publication :;hould always 
be typed and forwarded in duplicate 
through proper chanel. The type-scripts 
should be on one side of the paper and 
double spacing with one inch m argin 
on tl1e left side. Papers should be sent 
after careful revision and correction and 
without over-writings. Title of the paper 
and names of auth ors be in capital letters 
and then the address. The paper should 
begin with the abstract of the article, 
highlighting the research findings in 
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not more than 150 words written in 
compact sentences. Short communica­
tions and only abstracts will also be 
accept<'d. The bulk of the paper should 
record the actual work done by the 
author(s). Papers arc accepted subject 
to minor rc,·isions if considered necessary . 
Tables should be reduced to simplest 
form. Caption of the table should be brief. 

Illustrations 

The positions of the illustrations should 
be indicated in the text. Photographs 
should be printed on glossy paper and 
should have high contrast. Linc diagrams 
should be drawn on white tracing paper 
with black India ink. The author(s)/ 
Institute will have to bear the cost of 
block making and printing charges. 

R eferences: 

The citation of references at the end 
of each article shall be a bbreviated 
according to World List of Scientific 
Periodicals. 

Reprints: 

Each author shall receive 5 copies of 
reprints free. Orders for extra reprints 
should be placed in advance and will be 
charged for. 

Note: 

The statements and the opinions 
advanced by the contributors in the 
article carry the responsibility entirely, 
on them. 
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