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INTRODUCTION



nrrnoDUCTicsi
yh© cattle population of Morals, according to 1377 

census is 3.01 millions# out of which 14.7 lakhs aro 
foraadabla cows and heifers. Shore had been a considerable 
increase in the nurnbor of crossbred cattle during tho loot 
decade and at present about 50 per cent of tho stock of 
breedablc cows are crossbreds. It ia assumed that by 1933, 
tho entire cattle population of the state will be crsootoroOo 
{Anon, 1900}*

It is an accepted fact that# the production capacity 
of cattle to a groat extent depends on the reproductive 
efficiency# as measured by its ability to conceive and 
deliver a viable calf each year# during her lifespan. 
Productive efficiency of cattle or any livestock reduced on 
account of disturbances in reproduction# constitutes 
infertility, infertility has boon and continues to ]:» ono 
Of the impeding factors that retard the progress of cattle 
industry (Iyer# 1978}»

Anoeatrum is tho most common cause of infertility in 
cattle (Vandeplaescht < 1972/ l.uktuko and Shama, 197. Jf 
K&iklni al. 1978a) Iyer# 1978) Chauban and Singh# 2979; 
Voae et al.# I979a5. In a number of instances# tho 
magnitude of anoeofcrum is so high# that it has beceno a 
limiting factor in the econonic maintenance of dairy cattle.
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Rao and Murthy (1972) reported that 67.71 per cent of 
the incidence of infertility « u  due to physiological 
causes, out of which 72.2 per cent was 'true enoeatrum'. 
Luktuke end sharma (1978) obeervea an incidence of 
36.16 per cent and 43 per cant of infertility among heifers 
and cows respectively due to smooth and inactive ovaries.

According to the available reports, the problem of 
Infertility due to anoestrum is more serious than due to 
other causes in Kerala also. Namfeoodlripad (1978). m  the 
basis of the data collected from the anti-sterility camp# 
in the State, reported an incidence of 76.99 per cent 
infertility due to anoestrum. Mathew and Nasnboodiripad 
(1979) observed 21 to 58 per cant of anoastrum among the 
crossbred cattle of varying exotic blood levels.

Several therapeutic measures like allopathic Including 
hormonal, ayurvedic, homeopathic, physical and even elect
rical treatments have been tried by various workers to combat 
this condition (Hays and Carlevaro, 1956» Dinorfcar and Kohli, 
1973i Deehpande et a^.. 1976; Porwel jt al., 19?6» Kiikini 
et al.. 1978aj Patil and khan, 1978). But a systematic 
approach to ward off this problem appears to be scanty.
Perusal of the available literature also does not throw 
much light on the problem of anoestrum among crossbred cattle. 
Henco a study was undertaken to investigate the incidence*
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nature* magnitude of prevalence and etiological factors for 
anoestrum among crossbred cattle In tbs State, and to find 
out suitable corrective measures to combat this problem.



REVIEW OF LITERATURE



nmizu or n i m w r u s n

"Atioestrum ie * period of sexual quietude in which there 
la corcplets; absence of sexual cycle with no manifestation of 
heat. It ie normal for cattle to bo anocstrouo befoxo 
puberty# during pregnancy and a short period after <»lvir.g“ 
(Arthur# 1975).

According to the nature of ovaries# Roberta (1971) 
classified anoostrous cattle into two desses# Clast i  - 
cows with a functional corpus lutsum in any one of (heir 
ovaries and Claea II - with no functional corpora lutoa in 
their ovaries, no included in Class 2* cows that uc ro preg
nant# those with persistant or retained corpus luteu.n and 
thoae with wore ovulating and cycling regularly# but with 
a silent oestrum. In Class II he included ecus tfeich -osre 
actually in oestrum (silent) * approaching or recently in 
oestnn# cows in aneostrtmi du* to failure of ocstxoue cyslo# 
cows with cystic ovaries and cowe with conditions sush os 
freemartinisn* ovarian hypoplasia# ovarian tumours asi 
pituitary disturbances. Arthur (1975) described *trao 
anooatrun' os tho condition in which both the ovaries were 
smooth and inactive *>ith no palpable structures and 
cyclical activity.

She incidence of anoestms in cattle was report sd to oe 
3.6 per cant (Trimbarger, 1956) and 12.13 per cent ( han and
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LufctuXa# 1967) * Korajanis Cl970) ©Swerved an incidence of 
12*6 per cent of pre-aarvice anoeetrtim nod 30*8 per cent of 
post-scrvice anoestrum* In an abattoir study of 1728 bovine 
genitalia# tuktuke at el* (1972) observed that in 14*69 
par cent both the ovaries were smooth and inactive while 
Hair (1973) could observe only 2*24 per Cent of quiescent 
ovaries in a similar study. Among rural cattle# bufctuice and 
Shafts* (1978) observed *true aneestruai* In 36.16 per cent of 
heifers and 43 par cant of cows*

sane (1972)- reported an incidence of 22.2 per cent of 
postpartum anoestrum in a hard of dir cows under rigid sexual 
health control. Ba© and Murfchy (1972) reported that 67*7 
par cant of infertility m» due to physiological eauiiee out 
of which 72.2 per cent was true anoestrum* Araujo £$. aj.., 
(1973) reported that 17*5 par cant of anoestrous cows were 
in true anosatrum. Hamboo&lrlpaa (1977) reported an 
incidence of 12*6 par cent Of post-service anoastruRi* Pafcll 
and Khan (1978) observed 30 par cent incidence of anoestrum. 
Ansari (1978) reported that* only 31 par cant of tha anoaat- 
rou# cattle ware in *trua anoestrurs* # while lyar (1978) 
report«d that 70 par cent of reported cases of anoestrum 
among cow* and -90. par cant amsog heifers mm actually ‘true 
anoeetrum* * According to Patel (1979) the incidence of 
•true anoestrum* wae 13*61 to 51*29 per cant among cattle*



a

Nawboodiripad (1978) reported that 76.99 par cent o£ 

the eases presented In the antistorllity camps was tilth tha 
complaint of SDOaefcrum, but on detailed examination it me 
observed that Q.B.per cent m s  pregnant and 10.0 p e t cent 
was unobserved oestrum* Anoestrum due to ovarian hypoplasia 
was 4.39 per cent. Jain (1979) reported 53.4 par cent 
anoeatrum. Among crossbred cattle, Italian and Bcsnton (1975) 
observed 19 to 30.4 percent anoeetrum, while sudaraaaan (1979) 
could observe 70 par cant true enoeatruri among crossbred 
cattle.

Mathew and Reafcoodiripsd (1979) observed 23.07 to 41.4? 
per cent anoestrum ossea in cove and 20.09 per cent to 51.7? 
per cant cares in heifers# dap ending upon the level of 
exotic blood among Drown-cwies crossbred cattle at 'twalU'-kara.

Rao end rsurthy (1971b) reported 41.24 pur cent i.ncidanco 
of ‘true anoestrum* while buktuko and Shasta* (197S) observed 
32.8 and 56 per cent of ‘true anoestrum1 among she buffaloes 
and heifers respectively. Chaudhari aj,. (1978) recorded 
31.28 per cent anoestrum in buffatoao which included 63 
per cent of "true anoeetruns*# 34.59 per cent of silent boat 
and 2.4 per cent of retained corpora Xutsa. After an 
elaborate survey of 900 reproductive cycles of buffaloes# 
Chauhen and Singh (1979) reported 71 per cent of anoeatrum. 
Pre-aervlce anoestrum was 46.6 por cent and poet-ascvlce
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ano«st£u» 24.4 per Cant, bat the incidence o£ 'tcxie anoastrura1 
wee 30.5 per cent only.

Hesbosdiriped and tuktuk* (19785 observed that In 
anoeetrous buffaloeB the ova rise weighed lasa with reduced 
amount of follicular fluid, 'the Graafian follicle* .rare 
smaller, fewer in number and were atretic. Tho gonadotrophic 
potency and th« concentration of gonadotrophs were it®*? in 
pituitary gland. The serum loutinlalng hormone (WO levels 
of enoeetroua animals were obaervod to be considerably 1 m s  
when csapared with normal cycling aniraslo (Kodsgali, 1978} 
Kodagali and Eash'psnde, 1978; Rao <jt 1979} and feodagsll 
at al.. 1590), Kaikinl a^. (ISfTeisj reported that in 
anccstrous c a m , progesterone was barely detectable in 
peripheral blood.

huktuka al. (1979) also reported that the endocrine 
glands of anoaetrous buffaloes revealed ovioencn of at least 
inoptiaal functional status end were generally lew In weight, 
contrary to this, i’oote (1974) reported that the pituitary lm. 
activity,which wee low at calving,increased throughout 
anoestrum, whereas FolIAcia Stimulating Honoone 
activity of pituitary showed a reverse of this. He postulated 
that postparfcaa anoestrum could be due to inadequate release 
or pituitary gonadotrophin, and low ovarian sensitivity.

Malnutrition or undomutrltiac could be one of few m a t
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important causes for reproductive failures, by raltaring the 
secretion of pituitary gonadotrophins (hamond, 1970). concha 
(1973) reportal that the main etiological factor for anoestrun 
is various nutritional deficiencies,

mow energy ration could depress ovarian function and thus 
cause ajioeetrun (Bawacn, 1970} Boyd, 1970; King, 1971; 
Roberts, 1971 and Peas jgfc al., 1979b), Urochart £1972)
obssrvod that both energy and nitrogen, excess or deficiency 
could adversely affect reproduction. They could solve the 
problem of anoestrum in energy deficient cows by few ling 
additional commercial concentrate missture.

©‘Brian (1972) reported that energy and protein bad 
close functional relation on reproduction and protein woo 
the moat important single nutrient affecting reproduction. 
Roberts (1971) also reported that deficiency of proti in and 
carbohydrate might cause delayed onset of puberty anC post
partum ar.oaatrum.

Hewofet (1972) observed that both acrun protein and aeru.c 
phosphorus levels had significant correlation with fertility. 
He also observed a clear tendency for fortllit.- to fall in 
conjunction with elevated serum protoin and sarum inorganic 
phoaphorus levels. Sana, (l972)obeorva<3 that the moon oorun 
glucose level of anoestwus cows % s a a only 39.4 eig/lGQ ml.
She problem of anoestrum could be solvod by increasing tho
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sorum g lu co se  lervel to  S3 fig /too  ml by feed ing  a d d itio n a l 

energy , tie p o s t u l a t e  th a t  hypoglycemia could  depro is  

hypothalamus and in  tu r n  reduce th e  gonadotrophin re le a se  

from p i t u i t a r y ,  Cuenca (1973) and Boyd (1977) a ls o  supported 

t h i s  v iew .

bov; energy p ro te in  d i e t  would r e s u l t  in  l a t e  m atu rity  

and c a s s a tio n  o f  eea tro u s c y c le  due to  la c k  o f  ovarian  

hormones (tiaynerd and C o o sli, 1973; Jlafoz and Jairn  doen, 

1974). DOwnle and G floan (1976) could so lv e  i n f e r t i )  Ity  

problem in  c a t t l e  by c o r re c tin g  th o  blood g lucose  I t v e l . 

sampath end lira a r  (1977) re p o r te d  th a t  inadequa te  in ta k e  o f  

p ro te in  and energy , im balance In  t h e i r  r a t i o  and l a d ;  o f 

m ineral* and v itam in  a m ight cause  i n f e r t i l i t y .

Dashpande je t a l . (1978) co nsidered  th e  le v e ls  o f  p ro te in  

and su g ar in  M ood and body w eigh t a s  vary  good param eters 

to  id e n t if y  th e  i n f e r t i l i t y  problem . The sorum p ro te in  

le v e l  and blood g lucose  le v e l o f  anoastrous catfclo never 

reached  th e  op tim al va lues v i a . ,  7 .9  g/lQO ml and S3.35 mg/ 

100 ml re s p e c tiv e ly . V elhankar (1978) a ls o  r e p o r ta l  th a t  

h ig h e r  blood g lucose  le v e ls  were re q u ire d  f o r  normal 

rep ro d u c tiv e  fu n c tio n s , Dashpando (1979) a ls o  observed  

c e s s a tio n  o f  o ea tro u s  cyc le  and delayed  puberty  in  c a t t l e  a s  

a  r e s u l t  o f  un fierrm trition*

D eficiency  o f  c e r t a in  m ineral;; o r  t h e i r  Imbalances "\Lrfit
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affect tha brooding efficiency adversely. Perusal all tha 
literature revealed that deficiency of phosphorus and derange- 
aant In tha ratio between calcium and phosphorus, and betwaen 
protein and phosphorus ware frequently mat with in anoaetroua 
cattle. Hlgnett and Hlgnett <1951) reported Infertility 
associated with deficiency of phoaphorus in cattle. This 
finding was later etipportod by calisbury and Vandanark (1961) t 
Boyd (1970) j Xing (1971) i Vtttortê  al. (1972) / Roberts (197D  ; 
Cuenca (1973)» Maynard and Uoosly (1973); oattar (1973)/ sinfe* 
end Jainudesn (1974); Arthur (1975) I Morrow (1977) t Sarapath 
and Kumar (1977) * Echarp (1979) / surtusa 5 5 fll- (197 9) /
Sena afe jl. (1979a&b) / Heelakantan and Hair (1979) end 
Caraad jg a^. (1980). Evidences are available to show that 
anoeatrum could be solved and fertility improved by additional 
phosphorus supplementation in the diet (Morrow, 1970/
Dawson, 1970/ oerapath and Kumar, 1977/ Deahpande an 1 cano, 
1977/ Singh jjrlj; al.. 1978,' Echarp, 1979/ 3amad al., 1930).

Salisbury and Vendemark (1961); Roberta, (1972) and 
Strand £| gl. (1930) could find no significant difference 
between the calcium levalo of anoestrous animals ana that of 
normal ones. It was also reported that cattle could reproduce 
normally with very low levels of calcium. (Salisbury and 
t/sndemark 1961). on tha contrary, King (1971) reported 
reduction in fertility consequent to long and continued
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excess or deficiency of calcium and phosphorus.

Ford (19725 reported that excess of calcium or phosphorus 
could reduce the availability of other afli rierals l.lke iron anti 
copper. Which in turn might reduce fertility. Maynard and 
Looall (1973) also reported that when calcium intace was high, 
and with intaho of iron and copper in borderline in tame o£ 
need, deficiency symptoms of borderline element could occur. 
According to Sattar (1973) deficiency of calcium, phosphorus 
and copper could lead to anoestrum and their supplementation 
could improve fertility.

Kignett and Hignatt (1951) observed that a high calcfun 
intake and a low or high phosphorus intake or a w,.de calclun 
phosphorus (Ca.P) ratio or a combination of tnera retarded 
fertility. Doyd (1970) j Sarspath and Kumar (1977) and 
EJeelakantan and Pair (1979) also reported that a uida Ca.P 
ratio would lead to infertility. According to Ar-ora (1977) 
Ca.P. ratio wider than 2sl was detrimental to fertility.
Samad et al. (1900) also observed that in eous with non
functional ovaries, the serum inorganic phosphor! is level 
was significantly less and Ca.P. ratio was wider

King (1971) reported that a high intake of ahosphoruo 
and a narrow Ca.P. ratio improved fertility. Coitrary to 
this, Carsan al. (1978) had reported that vary namaB 
calcium phosphorus ratio might lead to reproductive probla«.
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They observed in a herd of infertile cows that the mean 
serum calcium level and inorganic phosphorus level, vcro 8,9a  

and 8.25 rag/100 ml. respectively* tho Ca.P. ratio being I.G81I. 
After supplementation with steamed bone meal for three months, 
the serum calcium and aerum inorganic phosphorus levels were 
10.20 and 6.72 mg/100 ml. respectively* the ratio baling 
1.53tl. Consequently the infertility problem was solved.

sane (1972) obeorved a mean serum calcium level of
8.5 mg/lOOml and mean serusi inorganic phosphorus level of 
5.2 tag/100 ml in a heed of Sir cove with post-partum anoestrum. 
Howatt (1972) 'reported a clear tendency for fertility to fall 
in conjunction with olevatad aexura phosphate and serum 
protein levels. Ha statad that tho inorganic phosphorus 
level in serua would increase consequent to increased intake, 
but there was no sue*) relation with regard to calcivm.
King (1971) had fixed optimum values of serum calcium and 
serum inorganic phosphorus for normal reproductive functions 
at 9.27 mg/100 ml and 5.42 mg/108 ml respectively wiieroao 
Maynard and booall, (1973) reported that normal levol o£ 
serum calcium and serum inorganic phosphorus for normal 
reproductive functions were 9 to 12 mg/100 ml and t> jut to 
nine mg/100 ml respectively. Kcharp (1979) could roduca the 
service period of cows in a herd from 109 to 85 clays by 
addition of deflourlnatod superphosphate to arinkinj water at
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the rats of 2.5 kg/100 litres eece weekly. The serun 
inorganic phosphorus level was also found to increase froo
4.5 193/IOO ml to more than 5.0 mg/100 ral.

Sane (1958) observed an acuta infertility problism in * 
hard of Oir cows due to deficiency of cooper. The problem 
could be solved in two month's time by the administration 
of ten grains copper sulphate daily. Salisbury and 
Venderaark (1 9 6 1 ); SUdahv et (1966) > Mahadevan and 
Zubelry (1 9 6 9 ) ; King (1 9 7 1 ) ; Roberta (1 9 7 1 ) ; sattar (1 9 7 3 ) ; 

Arthur (1975) 1 sampath and Kumar (1977) 1 Neelakantar and 
Hair (1979) and Dees *1» (1979a) also reported infertility 
problem including anoestrum as a result of copper efficiency. 
Administration of one g of copper sulphate once in a week 
was found to be very effective in inducing oestrum in 
enoeetrous buffalo heifers (rlwishy al.,1966). nahsdevan 
and Zubeiry (1969) observed that inadequate level of copper 
In animal body caused impairment of reproduction long before 
other symptoms became apparent, They also reported that 
administration of 0.5 g copper sulphate daily significantly 
improved the reproduction performances of cattle. King (1 9 7 1 ). 

Sorspath and Kumar (1977) and Hunter (1977) havo also 
concurred with the above view.
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Morrow (1970) ©toearvod- that haemoglobin level Of 53© 
snoestrous cows was below 9*0 g/lOQ ml tihila the messm 
haemoglobin level of ©03 cows with normal reproductive 
perSosiqenees was 10*-G g/lQO ml* 'Signer (1972) reported 
apparent association of anoestrum in dairy cows with haarac- 
glohin levels below 10 g/lQ© ml# oi&dclally in the rang©
8 to 8*5 g/lOQ ml# early breeding occtarreci in c m m  with 
ha.«moglobin level uarying from 10*2 to 10.7 g/100 ml than 
qoms with a mean haemoglobin level of 9*1 g/100 ml 
(Morrow# 1977) *

Perusal of the available literature reveals that 
several treatments have been tried by various authors in 
order t© combat the problem of anoeotcan in cattle, 
conflicting reports are available about the efficacy of each*

*cXocaljftiflna'a« a derivative of Chlorotriaoiseno,, had boon 
grouped'as an- anfciesfcrogen which Inhibits or &»<3i£i©a the 
actios of estrogen; (Chemical otructurc - Fig. 1) * It was 
earlier indicated as a ©©ntracof̂ tiv© for ooth men and 
women* hater it was found to have a slight estrogenic and 
a moderate antiesferogenic effect# and In smell doses wan 
found to inhibit gonadotrophic function and cassation of 
©etrous cycle, The primary effect noticed in vomor, was an 
impressive enlargement of ovaries, it Inter proved to bo -
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a successful agent foe inducing ovulation in infartiJe 
women by increasing the secretion of pituitary gonadotrophins.
It was inferred that 'Cloniphane' interacted with eolzogen 
on the secretion of i ollicio stimulating Homono tioloaaing 
Hormone CFSi.'hH) and leutlr.lelng ftormono Releasing 
Hormone (Hjtai). Out of tho two iscrvsrs present# 
cla-clcmiphene was found to possess antiestrogenic action 
and trans-clomlpher.e, estrogenic action (Murad and edition# 1975}.

Roy al. (1963) opined that the action of clo uphone 
to release gonadotrophin and cause ovulation was aci laved in 
two ways, one by stimulating tho hypothala-no-pituitary axis 
directly and the other by mitigating the Inhibitory effect of 
estrogen sn this axio because of the competitive aatEogonic 
effect of this cerpcsund.

Kalv&la ̂ t al. <1950) obtained by immunological aooayo 
evidence of direct ofCoct of ’Clonlphona* on tho bypophyoia 
or its superior regulating centres. After Initial pituitary 
suppression it induced an incroaao in the production of 
FCU. Roberts (1971) reported that •Clomiphana* woe iinti- 
ostroganic and inhibited release of hH. But ho also 
suggested that furth. r research was necessary.

>" eror•-y-Perea' (1972) using 10-12 ng of Clanipiano 
per sheep Induced synchronisation of oestrum in a baicft of 
ahsao. Oestrus appeared in all sheep treated# but mly



70 per cent wae ovulatory of which 20 pot confc was multinle 
ovulation and 40 per cent double ovulation. She efficiency of 
•Cloniphone* to increase ovulation rate in sheep m o  investi
gated by 7.and (1979). A doso batiraen 10 and 100 nierotjian par 
day was found to increaao tho ovulation rate, tie c-welii dod 
that the effective dose varied according to breed and tho stage 
of breeding season. OobeljJuc al. (1972) observed that lot’ 
deees of eis-elcnjipherie m s  capable of augmenting L'l release 
induced by administration of b'ffiH in ovariaetomiscd rats. 
whereas Trsns-cioniphene inhibited Ui release.

Mofaorg (1972) reported that Closiphone was capable of 
Inducing ovulation in 9C.9 per cent of treated mams, iijgh 
doaas caused anovulatory heat but there was no secondary 
reaction. The conception rata was only 42.4 per cont.
Hancock (1973) Observed that the conception rate following 
•elomiphene* induced ovulation m s  Very similar to that of 
spontaneously ovulating population.

Anon (197S) reported that 'Fortivet* brand of ,1 vt 300* 
tablets containing 180 ng of trans-eloniphane citrate aid 
120 mg of cls-clanlphfcfla citrate has action to stimulate 
hypothalarao-pituitary axis to release GKRB. It apnearol to 
act through stimulation of tho accretion of pituitary 
gonadotrophins, especially L*i and inhibition of tho regulating 
effect of ostrogoEin of pituitary.

16
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Deehpaside et al,. (1976) conducted preliminary tiials 
on the effect of 'rartivet* tablots in 41 anooatroua cowa 
and 15 buffaloes. At a dose of one taclet daily for five 
days. It was capable of inducing ovulatory heat in 00 ->cx cent 
of cows and 100 par cant buffaloes, within a period oi four 
to eight days, no adverse effect was noticed, iiaitaal 
et al. (1977) opined that ’Portivct* is a near • brooJ,-throujh’ 
therapy for tackling the problem of ‘truo anoostrun* in 
cattle. They also observed that aniraalo roo.'ondod be »ttor at 
doses of 300 mg tablet for five days than ana 11 or dotseo.

Pendse et al. (1977) used Tertivot* to trmt 57 roooat 
breeding cows with delayed ovulation. It was observed that, 
all tho cows responded to treatment with ovulation w. thin ?4 
to 72 hours, the beat response wee obtained at a done rat..• 
of 450 rag daily for throe days which gave 71 por cent of 
conception. Comparing the affect of •yortivot* with various 
treatments liks indigenous, homeopathic and hormonal 
therapies, lasikini ot al. (1978a) observed that Torhlvot' 
was very effective in inducing ovulation in 60 per cent of 
anoeetrous cows.

ftodagali ot al. (1978) tried 'rartivet* for lndicing 
ovulation in anocstrous cows with standing follicles. •"’ortivot 
was capable of inducing ovulation In all the cows within GO 
hours at tho doso of 750 mg pot cow. nukory <£fc al« (1979)
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administered *yvr 300* tablets at tho rate of one tablet 
daily for five days to a group of buffaloes in anoositrous 
condition, sighty five par cant of the buffaloes a  ran into 
haafc within a period of 11*3 days* of thieh 80 par eonfc 
conceived. The conception rata vias more in second s ervice 
than in tho first.

Kodagali (1973) reported that out ©f 63 anoesfcioue Gir 
cows treated with •Fertivsfc*, 51 (80,95 per cent) carao into 
heat within 12.431 + 1.92? days after treatment and 38 cov.ts 
(60.31 per cent) conceived. !lo concluded that 300 Eg on tho 
first two days and 150 rag on third day (750 ng per cow) m o  
significantly toor© affective than 300 mg for five days 
(1500 mg per cow)»

tsacjunath (1979) investigated the effoetlvenoos o£ 
*rVT3C0“ tablets for correcting anoestrum in white cuttle 
recovered from 'foot and nouth* disease, <ie observed that 
there was 93 por cent induction of heat and 66.6 per cent 
conception after aaninisterlng ‘rertivet* tablets in the 
normal dose. Setter results could bo obtained when an 
injection of 'Tonoyboophan* and ’Fropalln forte* \r&o given 
along with •I'ertivet* when there vsa 100 por cent ovulatory’ 
heat and 80 por cent conception. Contrary to the above 
findings# Chauhan and £>ingh (1979) opined that nost of the
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treatments including *foftiv©b* given to deep anoesfci;»us 
animals with smooth ovaries had little or mo ®f£«*ct 1st all*

Kodagali at a|* (1900) a*£&afcfeed sera®. Ml levolr of 
C5ir cows before an# after treatment with *f7T 300* tablets*» 
fhe r̂ d**cyel® Ui Iwsslu m m  significantly higher then 
in itial %m&%& in these com whith became pregnant after 

treatmebt* fhey concluded that the serum Ml. level was not 

aignificimfXy high for Induction of oestraa#. hot for induction 
of fertile- omstmn the level m i  significantly ssoro thasi 
initial levels*

Mathfci eb al# (1973) §'mma that, •■^ophcephaa* (a 
phass&iorua compound) and *prapalin fort®* (a vitamin A pre~ 
paratfen) were effective in hastening post partum oestrum 
.in- cows* slngh jfc jjl. fi97B> also found that 58,8 per cost 
of anceebrou® cows came into heat following five ccmt,irrao'a8 
injections of •Sfenogfeosg&sa'* and *PrepaX1& fort©** It ms 
also- «K*a&va& that 59*9 per cent of the remaining ctsm also 
tm pm ds& to throe m m  injections*

* super*mimli £ * a mineral isiactKre was used ae a treatment 
■for m m m t m m  Saar Perm! al* (1976).% it -was Obaorvaa that,
S3.35 per cent of the earn cmm into heat and out of i&icto 
S7* S per cent had conceived* sasnpatfo and Kumar (1977) also
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observed that fasdInc; of mineral mixture for one month 
solved the problem of anoestrum.

Hays and Carlcvaso (1959) ana Grlooriv et el. <: 970) 
reported tiiafc electrical stimulation o f the cervix induced 
oestrum in anoeotroas cows within few daya after trw.tnont. 
v tm a a n k a v (1964) tnosoaged the uterus and ovarian c£  

anoaatrus coses twice daily for throe daya and ropoxtod that
22.7 par cent of ecus had ovulatory heat after four cays. 
Hlntnaus (1965) maecaoed the clitoris of 32 cove seven 
minutes daily for six consecutive days and reported -that 
utero-ovar.ian massage and application of Tincture lot Inc 
into cervix induced oestrum in 46.65 per cent anoeettoun 
cowa/out Of which 92.05 per cant conceive;'!. Hut 
Araujo et al. (1973) could not find any affect for ovarian 
massage.

Craesenkov (19S4) claimed that lavago of cervix with 
tws por cent hugol'o iodine and insemination at tho cervix 
with one ml of ssraen twice dally at 3 days interval uao 
helpful to Induce oaotrun In cows. Portal at al. (1976) 
obtained 43.33 per cent of induction of oestrum and 93 par cent 
conception by the application of hugol‘6 iodine at the corvix 
for tight days. Deshoande and sane (1977) alco used Lntra- 
uterlno administration of Bugol * s Iodine to induce ovalation 
in anoeatrous ecus. But Chauhan and slngh (1979) fouid



intrauterine adroinistraticm of 50-150 ini of 0*5 per cant 
Lugol*» Iodine not useful in inducing oestrum.
Haas jg . a|* (1979ft) -reported that uterine irrigation with 
bugo!**' iodine in a dilution of 1*500 might stimulate 
initiation of oaetru* cycle. Howwer* Arthur (1975) caution- 
ad that eventhough intrauterine Lugol's iodine therapy might 
induce oestrum# introduction of uterine catheter fo heifers 
would be difficult and sometimes it might m m  cause 
puncture of uterus#

Various ayurvedic drugs have also beau. used, to treat 
anoestrouc cows* Bao and mrfhy (1971b) claimed that 
‘Prajana* an ayurvedic drug wee very effective in srioaetrous 
condition and reported that 84.70 per cent of treated ecus 
exhibited oestrum end 72.72 per cent conceived on sUbosguent 
insemination* * porval jt (1976) also reported fawarablo 
results using *Prejftna,» Deshpand® and sane (1977) tried 
ayurvedic drugs like ‘Pxajana** •Heatrone* end ♦saauarapala* 
and ‘Aloes datqpMid* end reported that ‘Prajana* and ®Heatrone‘ 
had given promising results# on the contrary* bikini ®l. 
(1978a) observed that ayurvedic drugs like ‘aftnwdrepela* * 
*Guggul* # *palarpapda seeds** Heetrone* and homeopathic 
drugs like ‘Graphitic* vero cf no value in Inducing ooatrurti 
in anoeatroua cows*
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{’.any hormonal preparations have been tried to tackle 
the problem of anoestrum In cattle# but the results ara  

conflicting. Arthur (1975) stated that hormonal treatment 
for anoestrum is valueless. Jsinudecn (1978) also question
ed the valua of hormonal treatment to stimulate ovai ian 
activity. Kaikini «jfc al. (1978b) felt that in the ebsenco 
of information regarding circulating hormones, treating 
anoostrous cows with hormone preparations is amounting to 
shooting in the dark. and expected results are not likely 
to came up.

Frangulgan (1943) and Arfcoiter (1972) reported that 
oestrogen preparations were effective in inducing cvulaticn 
in non functional ovaries. Araujo et al, (1973) induced 
oe3trur. in anoesfcrouo cows by injecting 20 mg of oestrogen. 
Favourable results by yoing oestrogen In anoestrous cowo 
was also reported by Kindorkar and Kohli (1973). Paxil and 
Khan (1978) troatofi 760 anoestrous cattle wit!-) 'ClinoctroS.1 
(a synthetic oestrogen preparation by Glaxo laboraba rlcs) 
and reported favourable results, ro adverse reactions 
was noticed. On the contrary :;eoce (1969) could not find 
any effect for oestrogen to induce oestrum in anocsti "ous 
animals. Roberts (1972) also could not find any rhycla- 
logical basis for oestrogen treatment for a most run, la also 
cautioned about the complications like ovarian cysts as a
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result of ©estrogen thewfiy.,* However# Arthur <1975) 
observed that *Sbilboeets©X * caused anovxftatory heate but 
failed to initiate the cycle* Jainudeeo (1970) also 
justified the above finding,, similarly vrlpathy et al* (1979) 
opined that ©vanthough it 'might ba possible to Induce - 
oestrum by am»il doses of oestrogen# the occurrence of 
ovulation and restoration of normal pattern of oestrum cycle 
could not fe© guaranteed* Seas jet al* (1979a) guostionod' the 
efficacy of * stAXboestrol * for tro&t^nt -of ancestrum.

Arboiter- (1972) obtained- satisfactory results in
treatment of •bovine anoestrum by using progestagens# either
alone ©r in combination- with ©sstxogans* schimldt al*
- (1973) also reported considerable reduction in the post
pactum anoestrum period in bovinaa by oral administration- of
6̂ hiorô «dihydro**l7«*ac«t03£y progesterone (CAP) (a synthetic
progestagen) * Hi* and Rehawa> (1974) observed; that all the
©osm  administered with. 25 tag progesterone dally for ton- days
■QŜ ibitod- oestrum within 16 days* Janakiraman ot al* (1975)
a&ainietered HS& (Hdengastrol acetate# a synthetic geatagon)-
<ae mg in two ml paa nut oil ©rally for 14 days to 140
buffaloes having Irregular breeding* and reported thaft within 

(three to seven- days, 97 buffaloes, exhibited oestrum* ivsand 
and M*d*n (1973) also reported promising results with s-i&h 
in anoestrous cattle.



Prsw <g£ (1970), KQGhajkal,. (1970) and Sultan
at al. (1978) successfully Induced ovulatory heat In cows 
having functicnlese ovaries by administration of pnxo 
(Progesterone Releasing Intcavaginal Davies). nut the 
conception rate in the induced ooatrum was not satisfactory. 
Deehpande and sane, (1977) used progeshion" and combination 
of oestrogen and progesfc'ront r» rente rally for anoestrous cows,
It was observed that 70 per cant of the sniss&s exhibited 
oestrum within three to four days after treatment.

Hathai et (1971) observed that injection of 50 units 
of oxytocin within six hours' after calving was effective to 
hasten the onset of poet-partum heat in cows.

Sdham £& al. (1972) observed that uimi and I'uHWi were 
not affective in inducing ovulation in anoestrous cows, Out 
zolday and szanci (1975) reported 84.8 per cent induction of 
oestrum and 45,6 per cent of conception by administering 
S ml of •butal*, a synthetic gonadotrophin releasing hormone 
(CnBH), tlurafco and zuber (1977) used a new UUin analogues 
•Hon 765’ to treat acyclic cows and found that 105 out of 
156 cows treated exhibited oestrum and 93.7 per cent conceived.

Araujo £& al. (1943) could not observe any significant 
affect from treatment of anoestrous cows with pregnant mare's 
serum (PH5) or human chorionic gonadotrophin (na<3). Arthur (1975)
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stated, eventhough gonadotrophin was thematically indicator, 
practically it night causa super follicle production with 
heat but It might not induce ovulation and the anirsO. night 
then relepaa into anoestrous state. Out Franjuljan (1043) 
reported that intramuacular injection o£ blood of piegnant 
mares induced heat in 70 per cent of anoestrous aniralsu 
He also reported that pregnant cow's blood tas equally 
effective, neeco, (1069) observed that 100 iu of i.Ad induced 
oestrum in 21 out of 46 anoestrous comb but cautions, a that 
even slight excess stimulation might result in either cuf/or 
ovuletion or cyst formation in ovaries. Boas g t al. (19790) 
could induce ovulation by a&iinlstration of 1500 to 2000 i-o 
pragnant mare's corun gonadotrophin (PM3G) to anoeetroua 
animals but they also cautioned about tho probable Chaneo 
of multiple ovulation.
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Tho present study was conducted in thrao sections.-*
CD Investigation an the incidence and nature of anocetrura 

among crossbred cattle .in Kerala*
Cii) investigation on the provable etiological factor?:- for 

•true anoestrum* among crossbred eattlo*
(iii) trials -with .suitable corrective measures for 

♦true anoestrum* among crossbred cattle*
(i) investigation tin the .Incidences and nature of anocotrura 
among crossbred cattle in Kerala#

One hundred and eighty four crossbred cows laaintained 
in the university livestock Farm* Kannuthy? 76 crossbred 
heifers above tho age of 10 months maintained in the eattlo 
Brooding Farm# Thyrmrmushy and 401 crossbred cows and hoi fern 
presented at the various ♦anti-otorility* ©araps at different 
places formed the material for the study#

Tho brooding history of all animals selected ware 
collected and analysed# Cows which failed to exhibit oestrus 
even after 90 days of calving* heifers which failed bo mhibit 
oestrum even after attainment of 18 months of age* and cmm 

and heifers which failed to exhibit oestrum even after 60 
day© from a service but wh ich ware not pregnant war© .identi
fied ao *anoeatreus* (o.obortc* 1971? Arthur# 1975)*
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The animals identified to be anoestrous wore subjected 
to detailed gynasco-clinical examination as per Zemjsnia 
(1970). The reproductive organs were examined in detail, 
at least thrice at eight days interval to detect any cyclical 
Changes, In case of animals presented at the antistsrility 
canpa. repeated examinations, were not possible in all cases*

Those anoestrous animals which wars found to have smooth 
and Inactive ovaries without any palpable structures, atonic 
or flaccid uterus, oonstrictad cervix and a pale vaginal mucous 
membrane during tha three consecutive examinations were 
grouped as in ‘true anoeatrum* as per Arthur <19751 end 
Eaas <£ (1979b) .

Those cows and heifers tiilch were having either corpus 
luteum or follicle in eny of their ovaries which wore found 
to undergo c>*llcel changes, but without eny external 
manifestation* of heat were grouped as 'enoestcous* due to 
silent hast (zasjania, 1970; Roberts, 1971 end Arthur, 1975) 
Those animals which were found to be pregnant, or wore 
actually in heat or having eny apparent pathological conditions 
were grouped as such.

The cows end heifers identified to be in ‘true anoestruo* 
were marked separately for further study.
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(11) Investigations on the possible etiological factors for
•true anoeotnra* ainsng crossbred cattle.
Forty five crossbred cows and 64 crossbred heliors 

marked to be in 'true anoestrum* wore used for tho ctudy. 
Shay wsro apparently haalthy and free from any systemic 
diseases. (Animals having congenital abnormalities like 
ovarian hypoplasia, and pathological conditions liko cystic 
ovaries ware aKcluded.

Bho detailed breeding history and information rogard- 
ing management were collected. Blood aanplco uaro collector 
iron all animals for biochemical analysis. About too al of 
blood was collected Into a test tubs into \ihich a pinch of 
sodium citrate was added as anticoagulant. Haemoglobin was 
estimated by eymnmBthaemoglcfein method (Benjamin, 1974) 
using an Erma Henophotowster. a haemoglobin level below 
Q g/dl was considered sUb-normal (ssaynsrd and boosli. 1973).

About 20 ml of blood was collected into a test bubo 
and allowed to clot. It was then centrifuged at a tsrp- 
erature of 4*C in a refrigerated centrifuge and tho aorun 
t«s collected in labelled test tubes and kept under 
refrigeration Cor biochemical estimations.
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Serum ealciura was estimated by tho Clark end colllp 
modification <1925) o£ KE»mer--Tisdall method (1921' . Inorganic 
phosphorus In serum was estimated as por I’isko and Subbaror 
(1925). Animal* showing serum calcium level loss khan 
8 mg/100 ml end scrum inorganic phosphorus level loss than 
4 rag/100 ml were considered to be deficient (naynai-d and 
Loocli, 1973). The Ca.P. ratio tao calculated and a ratio 
wider than 2*1 or narrower than lsl woo considered to bo 
imbalance (Arora, 1977).

Diethyl rlth iocs rbomete method (Edcm and Groor ,1940 
end Ventura and King,1951) as described by Varloy <1975) 
was used for estimation of serum copper and a value less 
than 100 micrograsraes per 100 ml was considered to be 
subnormal (Maynard and Loosli, 1973). serum glucose wan 
estimated by O—xolucUr>. method of Hultnan (1959) nocifiod 
by Dubowakl (1962) and Hyravinen and Ulkkila (1962) and 
total protein in earum by Biuret method (Gornall ^ 5 al.. 194o) 
Glucose value lass than 45 ntg/dl and total protein value 
less than 6g/dl were ccnsidored as deficient 
(Blood £t al.(1979).

(iii) Trial with suitable corrective raoasuroa for *truo 
anoestrum* among croeobrad cattle*
Cows and heifers found to be having normal blood levoia 

of calcium, manganic s*osphorus, haemoglobin, coppo?, yrotolh
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and glucose and a Ca.P. ratio within tho normal Unite verc 
used for trial with ' rertivot* *. fifteen cows and 19 heiforc 
wore; treated with •Tesrfcivet* while nine cows and 1C heifc-rn 
ware kept as control.

The cows and heifers in tho treated group were 
administered orally with one tablet of 'rertivot’ i or day 
for five days, Administration consisted of 125 ml of one 
per cent copper sulphate solution followed by one julvariz’od 
tabiofc dissolved in 300 ml of water daily for five days, if 
heat aymotcms wero observed during the course of treatment, 
further nedication was stopped. Tho control animals were 
given only 125 ml of one per cent copper sulphate solution 
daily for five days.

After the eomoencetjvent of treatment both experimental 
and control animals wore kept under observation for 
manifestation of ocatrump. Tho detection of oestrum was 
conducted by cl03® observation, rapoatod examinatiens and 
microscopical observations of cervical mucous for typical 
crystallisation pattern. Artificial insemination \ as

•Fortlvot’FV'T 300* is a product of Ar-Lx laboratories, 
DocSbay containing lbO mg of cis-Clomiphene and 120 ug 
Trana-Cloniphane citrate por tablet (Anon, 1976).
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conductor! to all the animals v#»lch exhibited pronounced, 
heat with well developed follicle. The animals were under 
rigid sexual health ccmtrol. A positive response to 
traatitsnt w $  considered to be Induction of a projt.nerst 
heat with well developed follicle within 45 days fj'on the 
Start of treatment. Those animals which had shown positive 
response were chocked again after 12 days for presences of 
veil developed corpudjLuteMn• Pregnancy diagnosis toe dcnc 
by rectal palpation after 35 to 45 days. Oestrus induction 
interval in days was calculated from the co’Tfttoncamcnt of 
treatment.

Cows and hoffers which had shown subnormal levale of 
calcium* inorganic phosphorus* haemoglobin, coppor, protein 
or glucose or showing any irfaalanco between calcium and 
phosphorus wore u&oa for trial with 'roefcitiin*'4 brand of 
mineral mixture.

•rortimin* is a mineral mixture marketed by iVs. Chf orar: u 
Co., Trichur. It had been formulated specially to : mprovt 
the reproductive performances (Anon, 1979). It is reported 
to containi
Calcium mgnesiun 0.41»
Phosphorus 14.0®j Sulphur 0.20 i
Cobalt o.o®; tianganeso 0.04",
Copper 0.56" dine o.ocr
Iron 6.35' dolybdemn 0.0004
Vitamin A 15000 Id Vitamin D 1509 I.
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Twelve cot® and 23 hoi fora wore given 30 g of Portinin 
daily for one month and nine cows and 12 heir ora vrc re Jso>t 
as control. The po»«Sor was mixed with about 100 g molasses 
or Jaggary and 25 to 30 g of sodium chloride and veo 
administered orally ae an electuary to the cxpcrlncgtal 
animals. Tha <anifnai3 wore subjected to regular gynaoco- 
clinical examination, rctoction of oestrum saio conduetou 
by close observation, repeated examination and microscopical 
examination o£ cervical mucuous for typical crystal I inatiors 
pattern* Cows whici exhibited ooafcrun were inacninatcd aft^r 
confirming the ovarian activity. Induction of a m>cxiinent 
oestrum with well developed follicle within 45 days after 
tha end of treatment was considered to bo o pooitiva roap-noo-. 
These animals r© checked again after 12 days for ->reoonoo 
of corpus lutcun* Pregnancy was confirmed after 35 to 45 
days.

The data were collected, tabulated and arranged 
according to Gnefioear and Cochran (1976).
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8ESUMS

A datailea investigation was undertaken on the 
Incidence and etiology of 'true anoestrum* among crossbred 
cattle in the State# and efforts were made to evolve 
suitable corrective measures far tha same. a  total of 184 
crossbred cows and 76 croeabred heifers abovo 18 months of 
age in the livestock farms attached to tha Kerala Agricult
ural University and 401 crossbred cattle presented for 
treatment at various antlstsrility camps formed the material 
for the study. The results of the investigation are present
ed in table X to VXXX and represented graphically in 
figures 2 to 5.

Tha results of the investigations on the incidence of 
‘true anoestrum* among the crossbred cattle in the livestock 
farms attached to the University are presented in table X.
Xt could be seen that out of 184 cows, 52 (28.3 por cent) 
were anoestrous, but detailed and repeated escaoinaticna 
revealed that only 32 (17.4 per cent) were In 'true anoestrum* 
and 15 (8.2 per cent) were cycling. Four comb were detected 
to be in silent heat at the time of examination, and one had 
cysts in both the ovaries. Similarly among hellers. 22 (28.94 
per cent) wera apparently anoestrous but on detailed exami
nation only 17 (22.36 per cent) ware in true enoeatrun and
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throe <3.94 per cent.) wore cycling, Bilateral hypo >lasla 
of ovaries and eyatic condition of the ovaries wore aetoctoC 
in one (1.31 per cent) heifer oaeh.

The results of the observations on ecus and ho..£era 
presantod at the infertility comps are shot® in tab!o IX.

e
It is evident from tha table Chat 200 (49,83 par cant) out 
of 401 cases brought for treatment ware reportedly «noostroua» 
out of Which 18 <4,4 por cent) were normal; 11 (2,7 por cent) 
pregnant and 7 (1.7 nor cent) in heat. It may also bo 
observed that 31 <7.7 par cent) cases wore found to bo 
cycling as evidenced by palpable corpus luteun in ore of the 
ovaries. True anoestrum v«s noticed only in 113 anloals 
(20.2 per cant), while toe genital organs were undom.'avelopod 
in 36 (9 per cant) cases. Bilateral ovarian hypoplasia ’as 
noticed in on© heifer (0,2 per cent) and bilateral cystic 
ovary in another case.

The heifers and cove detected to bo in true anecstrun 
had smooth and inactive ovaries with no indication of 
cyclical activity, Tha uterus was atonic and cervix tightly 
closed. The vaginal mucous nvatorane was pale and to ore was 
no visible discharge. The ovarian, uterine and vaginal 
pictures had shown no Change in consecutive examinations 
also.
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Analysis o£ blood for soma calcium, aerm ino rganic 
phosphorus, hemoglobin, sorura copper, serun protein and 
serum glucose of 64 crossbred hoifore and 45 crossbrod cows 
in true anoestrum revealed that anoeotrum in ease o<: 24 
cows and 29 heifers were not due to nutritional cans ids, as 
they had shown norml levels of calcium, phosphorus, 
haemoglobin, copper, protein and glucose, 'She ca.,b ratio 
was between one and two.

Perusal of the data on tables III and IV reveal that 
the anoestrum in case of 21 cows and 35 hoi £ era was duo to 
nutritional factors. She serum calcium levels of those 
animals were *,*11 within the normal range (mean 10.69 mg/dl 
and 10.15 mg/dl respectively),while the mean serum inorganic 
phosphorus level was eomparitively lot/ (4,05 and 4.12 rag/dl 
respectively). Tour cows and 13 heifers had serun inorganic 
phosphorus level below 4 mg/dl. Hie Ca.P ratio was very 
wide the mean being 2.69 and 2.46 for the heifers an! cot* 
respectively. It could also ha seen that the mean haemo
globin level of 35 heifers and 21 cows wcro 9.16 g/dl and
9.7 g/dl respectively. There was not much variation In the 
serun copper level (91.07^g/dl and 88.32^g/dl rospoclively). 
Tha levels of secw protoin and serun glucose in caso Of 35 
heifers were 6.54 g/dl and 48.49 mg/dl and in case ofl 21 

cotra, 6.63 g/dl and 51.6 ag/<SL rcopactivcly.
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The results of treatment with ‘rertivofc TVS 3Qh* far
cows and heifers arc shown in table V and VI and re* rosanted 
graphically in figures 2 and 3* It could be soon ti-*t all 
the IS cows treated with Tertivat* exhibited ovulatory 
oestrum within a mean period of 5.73 days (100 per cent), 
whil® only three out of nine in the control group came in 
heat (33.33 per cent) within a mean period of 23 tteye. "ho 
difference between two groups was highly significant, among 
the treated cows, 10 (66.67 par cent) conceived,uhile only 
ana from the control group became pregnant (11.1 par cent), 
tha difference being significant at flva per eonfc Icvol.

It could also be observed that out of 19 hoifcrj treated 
with PerCivet ,17 (89.47 per cent) came into heat witiin a 
mean period of 5.47 days,while only three from tho control 
exhibited oestrum (30 por cent). Che difference w a  

Observed to be highly significant. The induced heat m s  
confirmed to bo ovulatory by rectal palpation. „ ight heiforo 
(42.11 per cent) fron tha treated group conceivod \fi iULa nano 
from the control group became pregnant. Tho difference m g  
significant at five per cent level.

Xhe result® obtained from trial with ‘rertimin' brand 
of mineral mixture are tabulated in table VZX and VI !I and 
represented in figures 4 and 5. Perusal of the table v x i  

will reveal that out of 12 cows treated, 11 (91.67 pcsr cent)
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showed ovulatory heat within an average period of 3C.C days, 
while in the control group only one <11*1) per cent) exhibited 
oestrum. The difference was found to be highly significant. 
Six cows in the treated group (50 per cent) beca-ne prognant^ 
while none of tho control conceived. She difference was 
also found to be significant at five per cent level.

It could be seen from table VIII that among the hoiCorc,
IS in the treated group (70.2d per cent) and thrco in tho 
control group (25 per cunt) exhibited ovulatory oast sum.
The difference between the two groups m s  found to bo highly 
significant, a ®  average interval for the induction of 
oestrum m s  27.77 days to the treated group and 35 .liya in 
tho control. Ten heifers in the treated group (43.4B por cent) 
conceived while there m s  no pregnancy among control animals. 
The variation was significant at five per cent level.
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Table S. Incidence of anoestrum among crossbred cattle maintained in the livestock ferns attached to tha Kerala agricultural University.

si. ratal Humber of apparently anoestrous
cam of fara animals in Truo cvcllnc In heat Coc70oitai Cystic

no. herd. anoestrum anoestrara 1 3 condition, ovary.

, r.ivorsitj , livestockfaaa, nanrv-ithy 'cows)
134 52

(23.3)
32

( 1 7 .4 )
15 4
(3.2) (2.2) 1(0.S)

Cattle breed
ing faro.2. Thuaburmuthy. 
(deifere above 
18 roonthg)

22
(28.9)

17
(22.4) (3.9)

1
(1.3)

2
( 1 .3 )

>-̂agji2aŝEig?sagg33afc>s3)3iB)*,,riH»ii,T230«MB3Bawi wwanim'iifJuiwrnwangaaM)

3* P iguros in parentHesio indicates percofitatje.



Tablo 3T. Incidence of anoestrut, among crossbred cattle presented for treatment at various
antisterility caraps.

number of Totai nusjber Reported Reported to be anoestrousat^r-ititv crossbred * ^  — --- ,-- --- ------------y eattlo pre- True f^rog- rycl- So Under Congen- Cystic
at~onded s055tea £°r «hoeetrous d«velon«d ital“ '' ' treatment, (^tsSbar 2) anoestrum nent. Irg heat ganitalia condition ovary.

C 401 200 113 11 31 7 36 1 1
<49.9) <28.25 <2.75 <7.75 (1.7) (9.C) (0.2) <0,25

t3aSa Figure© in parenthesis Indicates percentage

KQ



Table in. Blood analysis of crossbred heifers in true anoestrutsi

si. Hams Serum Serum Haatao— serum serum Serum
» n  Calcium inorganic Ca/P. globin copper protein glucose

so. Humber ag/dl phosphorus g/dl A'g/dl g/dl mg/dlmq/dl
1 2  3 4 5 6 7 3 9

1 005 10.0 4.16 2.40 10.2 86.25 3.4 49.9
2 370 10.4 3.84 2.60 9.0 110.62 5.3 50.0
3 520 10*0 3.25 3.06 9.5 83.5 6.8 42.0
4 43 9. 8 4.26 2.30 3.9 70.2 6.8 48.0
5 833 10.2 3.96 2.50 8.4 87.1 6.1 44.0
6 382 10.4 3.26 3.19 3.2 92.4 5.60 48.5
7 842 10.6 3.92 2.70 8.0 «■* 6. S3 42.0
8 760 10.9 4.03 2.70 11.8 98.7 5.68 43.95
9 735 10.2 3.04 2.66 11.0 100.3 6. as 55.0
10 836 10.4 4.28 2.43 10.1 34.5 5.2 47.2
11 asu 9.6 4.4 2.18 9.8 87.5 5.6 48.2
12 050 10.6 4.24 2.5 8.2 94.6 6.5 49.0

hi ■ ■i>nMBiaa»Mi<ijnwninniii«Q huimbhmii

(Contd...)



Table III (Contn.) Blood analysis o£ crossbred heifers in true anoastrum
III* Hi— as

Si*
KO»

Name
o r
Number

serum
Calol'-ja

rag/fO.

Seraa 
inorganic 
phosphorus 

mg/dl.....
Cs/P*

Haemo
globing/ai

serum
copper
Ag/ai

Serum
pro tein
9/31

Serum
glucose
rag/dOL

i 2 3 4 5 6 7 e 9

13 851 9.8 3.81 2.57 3.0 68.4 6.3 51.0
14 032 10.6 4.12 2.57 9.5 69.4 6.5 49.5
15 Oman® 10.0 4.3 2.33 3.8 86.1 7.0 S1.0
16 iJandinl 10.6 3.8 2.79 7.5 83.4 6.7 49.0
17 m  17 11.8 4.1 2.08 3,8 115.06 7.2 -
18 m  l© 11.6 4.4 2.64 9.1 97.44 6.25 -
19 !3M 19 11.1 4.2 2.64 9.2 «■ 7.03 -
20 i?t 20 32.0 4*4 >. 2.73 9 .8 120.96 6.5 -
21 Mt 21 1 0 .0 3.6 2.78 8.8 91.47 7.03
22 IT! 22 11.4 4.2 2.71 7.4 77*07 6.5
23 rrr 23 1 1 .8 4.4 2.68 8 .5 1 0 3 .0 6.45
24 523 11.4 3 .8 3 .0 0 1 1 ,2 67.3 6. 35

3atojâ *i=>n:3!¥ŝ sws5<3»»aMir_

(CODtC* . )



Table 111. Blood analysis of crossbred heifers in true enoastrtrs
(Coctn.)

SI.
no.

Name
Off
number

Sows serum 
calcium inorganic Ca/P 
:vig/<51 phosphorus 

ae/dl

H&ooon.
glctoin
g/dl

Serum
copper
M te i

Sera®
proteing/63,

certain
glucose
mg/dl

% 2 3 4 5 6 7 8 9

25 791 10,4 3.6 2.89 20.8 79.5 5,38
26 ! KC 3 U. 8 4.3 2.74 8.0 110.96 6.5
2? m t , 4 11.4 4.4 3.59 8.0 09.7 6.4S
28 MHC 5 11.6 3.3 3.05 9.4 06.66 5.5
29 H»-:c 6 22,4 4*4 2,82 9.8 77,6 7.03
30 rsic 7 22.8 4.4 2.68 0.9 ©7.4 6.5
32 nvic a 22.0 3.0 2,09 7.8 88.5 7.0
32 CHC 9 11.4 4*2 2.79 8.5 78.4 6.95
33 rEi-510 21.8 4.0 2.55 8.9S 77.4 7.10
34 rs.icii 11.0 4.4 2.50 9.45 85.4 7.60
3S 702 12.4 4.2 2.78 9.8 95.4 7,0 51.0

i tM i 10.89 4.05 a ,69 9.16 91.07 fi-54 4.9.49
awaerossMmsrgftta

>p,



Table IV. Blood analysis of eroesforod cows In fern® anoosfecum

SI* name serum Serum Uaaoo* Serum Serum serum
or calcium inorganic C a/P globin copper protein glucose

No* Number reg/dl phosphorus g/dl Ag/dl g/dl mg/dimg/dl
1 2  3 4 5 " 6 7 3 9

1 001 10*8 4.04 2.67 9.6 33.51 7.21 51
2 724 9.4 4*1 2.29 9.6 07. S 6.0 52.5
3 628 9.4 4.18 2.2S 0.0 78.3 6.64 43.7
4 24159 9.8 4.21 2.33 IQ 4 83.6 8.56 56.0
S 431 10.4 4.12 2.52 9.0 83.46 8.2 54.0
6 733 10.0 4.26 2.35 10.8 80.45 6*25 -
7 A 649 10.6 4.4 2.41 9.4 03.5 5.2 56.2
8 476 9.8 4.1Q 2.34 11.0 36.2 6.5 55.0
9 624 9.0 4.16 2.36 9.0 05.3 8.1 47.S
10 683 10.2 4.1 2.49 8.8 79.9 7.0 55. Q
11 577 10.0 4.27 2.34 22.0 07.9 7.0 55.0\



Table IV. Blood analysis o£ crossbred cows in true anoestrum
(contn.)

SI.
n o .

name Serum Serum
or Calcium inorganic Ca/P
Number rag/cEL phosphorus

Haemo
globin _
g/dl Ag/dl

orum serum serum
copper profcein glucose

g/dl rag/dl

1 2 3 4 5 6 7 8 9

12 615 11.0 4.2 2.62 8.4 93.2 6.7 47.0
13 A 649 10.2 4.1 2.49 9.4 79.7 6.46 52.5
14 640 9.8 3.8 2.58 7.8 82.3 8.10 56.0
15 T 661 10.4 3.9 2.G7 9.6 97.6 5.2 47.5
16 A 681 11.0 4.17 2.64 9.3 78.3 5.35 54.0
17 ACC 5 10.6 4.2 2.52 10.2 96.2 7.61 44.8
18 MCC 6 9.6 3.8 2.53 10.4 91.3 7.81 49.6
19 MCC 7 10.4 3.8 2.74 9.9 100.2 6.5 50.6
20 HCC 8 9,0 4.4 2.23 10.2 97.9 6.7 49.8
21 MCC 9 10 • 2 4.1 2.49 10.4 95.4 6.0 48.5

MEAN 10.15 4.12 2.46 9.7 88.32 6.83 51.60
SS&SSSBxSSStSS



Tafol® V* trials with 'Fertivet*
(Cmm)

sxperiraental *

Barne 
or

Bo* timber

Type of 

anoGsfcrum

Period of 
mnoestra®

Interval from the 
comencemant of 
treatment to 
oestrum

Result. 
of 
iv* t*

I 2 3 4 S 6 7

1 66# C1 Post service 150 3 Positive-
2 616 e*«s» Post partm 192 3 Positive'
3 10286 C2 Feat .service 240 21 Positive.
4 512 Q2 Post partum 110 7 Positive
3 553 c2 Post partesa ISO' 6 Positive.
6 30 C1 Post partara. 150 © Positive
7 671 C1 Post service- 380 4 Regativo
s 35 C1 Post parfctra 210 3 Hogative

:? 2 9 m » »s * m ix x * x rc s 2 3 r £ ! '2 s »& tB S it£ i£ msJ»»Kziizz£2 t*S 3 eea ta m £ist a a im 2 a i* * i* * w w iM m m

Ceontd**)



Table v* Trials with 'rerfcivet*
(Cows)

01. Haiae Type of Period of
or Parity anoostrura

Do. Humber anoestrum (days)
1 2 3 ~  4 5

9 537 C4 Post service 240
10 37 «P1 rost partesa 180
11 T C26 C1 Post partum 210
12 Karampi C1 Post partun 270
13 l*ini C Post parturn 365
14 rs 14 =3 rost parfcim 330
15 IC 15 s rest partum 180

nxperifflectal.

interval from the Resulteosraeneraftant of -treatment tooestnsn (days) a . I.

3 negative
4 negative
4 negative
6 Positive
6 Positive
3 Positive
5 Positive

(Table V confcd..)



Table V. Trials with •Pertlvot* - outmary 
(cous)

Statistical profile
3 1. Treated Control
K X Gignificanca

1 Iota! number 15 9
2 Number in which heat Induced 15 3
3 Interval Cron cemctencement 

of treat:”K*3t to oestrum
(raoan) in days 5.73 23.7

4 Number pregnant 10 1

10.02  * *

4.93 *

significant at 5"! level 
significant at IT level

(Table V Concl.)



TaMLe VI. Trials with •rerfcivet1 
Oicifers}

l'xperinacntal.

Cl.
no.

Harae or 
number

Age
(smiths}

Interval frori the coramonceoant 
of treatment to oestrum (days) fteault of A.I.

l 2 3 4 5

i 697 30 4 negative
2 Aroir.y 46 5 Pregnant
3 Pharsa&aa 48 3 negative
4 Nandini 44 3 negative
5 1210 35 Ho roeponse -
6 37180 ?4 ?0 negative
7 m  7 36 3 Pregnant
8 34623 34 3 negative
9 1184 42 4 Pregnant

(ContQ..)

\0



1

V aSsle v i .  T r i a l s  w ith  T o r t i v e t '  — . x o a r i o j n t a l .
( l i o i f c r a )

.... " 1 r n n r 11 TTTTT-ir—rirrmrrrnn,tti-»ntthrim- <— r̂rmT-i-fTTTttTffn~-nrnrr~ 11 r1111iTrr~irrr>TrrimmrTTnrtni
S I .  None o r  A go I n t e r v a l  f r o n  t h e  eccrnsneafTonfc „ _
't o .  H ustber ( t e n t h s )  o £  t r o n t n o n t  t o  oosfcru n  (d a y s ) • 0= ^ '-  o r

1 2  3 4

id 2 0 8 7 0 5 5 5 Stogafcivo

11 1 4 4 3 6 4 8 5 P re g n a n t
12 r a  12 3 0 3 n e g a t i v e

13 6 7 5 3 S 4 n e g a t iv e
U m  1 4 36 n o  rosto o n so -
2 5 15 3 6 16 P r e g n a n t
16 r a  16 3 5 4 P re g n a n t
1 7 Ft! 17 3 0 4 P re g n a n t
18 mi i s 3 2 4 ■ re g n a n t
1 9 H I 19 36 3 P r e g n a n t

scsesci gjis3=3i2aa£ga.rgwasag£iEiCiS.̂gB̂sgr̂eĝ:̂ ŝa:aiasaatgm̂:!Ssia'Tstjcsou«naa

(T a b lo  V I  c o n t d . 5



Cl. name or Age Interval frees the conraenearaerjfc A rno. number foncrstha) of treatment to oestrum (days) * '

T a b le  V I .  T r i a l s  w ith  *Fertivefc* -  c o n t ro l
(H e ife rs )

i FUC-1 4 8 Ho r e s p o n s e -
2 FHC-2 36 Ho r e s p o n s e -
3 FKC-3 35 31 N e g a tiv e

4 FHC-4 4 6 No r e s p o n s e -
5 K IC -5 30 ho  r e s p o n s e -
6 26 3 5 n e g a t iv e

7 fh c - 7 30 1 6 n e g a t iv e
3 r a c - 8 3 0 Ho r e s p o n s e -

9 n i c - 9 36 Ho re s p o n s e -
10 FKC10 3 6 Ho r e s p o n s e -

B»p3tftais5gia»jg«a|lt(m'jBw.miOT«Miiaaa&gi»u=tawaiugn—esaMtaagaw uiiBWTf<Ba-TOtaaa'iainiiiiiwu.Kiiii»ili(n»iairwiaaaMi»!«n3WB
(Table VI. contd.)



Table VI. Trials with ‘rertivet* - aarroary*
(Heifcjra)

si,
no. Treated Control

1 Total niwber
2 uaaber In -Mich hsat induced
3 Interval irtr ccraencement of 

treatrcnt to oestrtn (coon)
4 liuraber pregnant

19
17

3.47

r-asssraawwaHtaiswfcrwsKsassatsBa
Significant at SI level. 
Significant at lc' level.

iQ
3

27.33
.:il

statistical profile
X Significance

B. 23

3.93

(Table VI concl.)

e

*



T a b le  V I I ,  T r ia ls  w ith 'P e rtim in ' -  Experim ental,
(cows)

si.

so.
Saras
or
Number

Typo of
Parity

aaoastrus

Period of 
anoeatrura 
(days)

Interval frora the ecesasncoraent of treatment to oestrum (days)

Result
of
A.I.

l 2 3 4 5 6 7
I 001 C6 Post service 115 55 Jtsgativa
2 724 «1 Post partum 105 40 Positive
3 628 s Post partura 268 46 Positive
« 24159 c? post partura 125 40 Negative
S 431 s Post partura 125 37 positive
6 733 C1 Post partura 126 34 Positive
7 A 640 c, post partura 260 37 Negative
8 476 c? Post service 370 No response •
9 624 C* Post service 100 33 negative
10 683 C1 Post service 120 50 negative« 4 577 Post partum 165 35 Positive
12 615 °3 Poet partura 125 20 Positive

(T a b le  V I I  c o n t d . . )



Table vtx. Trial* with 'Fertimin* « suMsary.
(Cows)

Si*
no. Treated Control

statistical profile
**rr~ significance

1 Total e m b e r  1? 9
2 Humbor in vfoich heat induced 11 1
3 Mean interval fro-a ccnmemcamaat

of treatment to heat (days) 38.8 28
4 humbor pregnant 6 Hll

10.54

4.09

* significant at K* level.
** significant at IV* level.

(Table VZI eoncl.)

#



Table VII. Trial a with ’Fertimin*(Cows)
Si. Hame Type of Period of

or Parity ancestrum
No. rtambor anoeatrum (days)

3

1 A 649 C1 Post partum 360
2 640 C3 Post partum 99
3 T 662 % rosfc partum 90
4 nrc 4 Post service 250
5 A 601 ct . ost. partum 110
6 lax 6 C2 root service 140
7 ice 7 c3 Post partum 180
8 ICC 3 ca Post service 110
9 ;cc 9 C4 Post partum 145

Control.

Interval from the 
commencement of 
treatment to 
oestrum (days)

Result
of
A.I.

Ho response 
No response 
ho response 
No response 
iio response 

23
no response 
Ho response 
NO res; or.se

nogatiw

(Table VII contd.)



Table vxix. Trials with ’PertInin’ - esipcrfcnsntal •
(neifera)

SI. Memo or Age Interval from tee cownanceraent sesult of A.I.no, number (months) of treatment to heat (days)
i a 3 4

1 005 24 28 negative
2 370 20 44 Negative
3 520 30 24 nositlve
4 7SS 34 30 negative
5 43 20 43 negative
0 833 21 26 negative
7 382 21 Ho response negative
8 842 18 so response negative
S 735 27 20 Positive
10 836 21 31 Positive
11 860 19 31 Positive
12 850 20 20 Positive

(Conte.)



T a b le  V i l i .  T r i a l s  w it h  • P e r t t e le ‘  -  Gaeporltaoratal*
(H e lt o n s )

si. liarao or Ago Interval from the coaraenceroanfe , . _No. Humber (months) o£ treatment to heat (days) ! 01 “
4 5

13 051 20 20 Positive
14 332 26 16 Positive
1j ocvsna 30 31 ..ooitive
16 'iandinl 24 35 yositive
17 JH 17 42 40 Positive
13 :■*! 10 30 15 Negative
19 MJ 19 36 no rcepoaao -
20 "II 20 36 13 negatives
21 : n  21 34 20 Negative
22 u'i 22 20 ::o response -
23 fII 23 31 ;:o ree„ .-'bs -

Mfc1"—wibtbi aw JgtT.irai.wgaifl n y jhti rjia 3na>g«tg8c;-ûm«a»B»i3aiatgga»stt»g»aa«iaqaatqsaaqBCgnaawBtrg «bsb~ :

( T a b le  V I I I  c o n t d . )



Table v i i i . Trials with ‘rertimln* - Control 
( ieifcrs)

raaCTwewttr̂ ânoatiaaHn&HKSKmMmsft&KMfl̂ tt̂ tt** .mmig'n i i mn iiriirnimmni i n umi i n1' n mi' >■* i ̂ ritiiaii’M iiniw rmiw
sl« Sana or h go Ineterval £rexn the oeancaicoraont ^ . - T
tJo. uunfeor (nontha) of trial to heat (days) *

1 2 3 4 5

1 523° 29 s o  response •
2 701 22 S o re s p o n s e «

3 ' " ! r  3 42 n o  roGiOrsoc -

4 :e ic  4 3 0 45 negative
5 i« C  5 3 6 Ho re s p o n s e «w
6 r u e  g 43 B© ro s p o n o a

7 ttK , 7 42 n o  re s p o n s e -

e tr? c  8 3G 17 H e g s t iv o

9 : n r ’ 9 21 n o  re s p o n s e «■
10 rs:c.iQ 3 6 Ho response -

11 - I  '11 30 r o  re a co R a e -

12 c rTc i2 24 So re s p o n s e
iŝ aiiiikasttiemaHimisessmasegisîscsfaisErssmmsaemewtHees

(Table VIII. Contd.)



Table VIII. Trials with •Fortirain* • suraroary.
(haifara)

01. Statistical profileTreated Control  ■......
Bo. X significance

1 Total noeaber 23
2 nvr&er in which heat vast induced 13
3 noan interval Cron casaenceoent

of tro&tnant to heat (days) 27.77
4 tsuaber pregnant 10

12
3

30.67
nil

7.23

5.33

* Significant at Z* level.
r * Significant at S'S level.

(Table VIII. Concl.)
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DISCUSSION

Anoaetrtm is the principal symptom of many ccndltions 
that may affect the oeetroue cycle ana la one of the major 
causes of infertility in bovinae. The magnitude of anoestrum 
in a number of instances is so serious that the economic 
losses are multifold. Sreefcaant aspects remained vailed in 
general and received very limited attention In our country* 
probably due to the complex causes of the problem. 'Pha 
present study was therefore taken up to find out the 
incidence* magnitude of prevalence and possible etiological 
factors for 'true anoeatrum* among crossbred cattle Jith 
the ultimate object of evolving suitable corrective neaeureo 
for the same.

The material used for the present investigation consist
ed of 184 crossbred cows and 76 crossbred heifers above 18 
months of age maintained in the livestock fame attached to 
the Kerala Agricultural University and 401 crossbred cows 
and hoifers brought for infertility treatment at various 
anti-sterility caope 19 the State. Tho stock of cattle 
maintained in the University farms were under identical 
eruditions of management and sexual health cover.

Perusal of the data* presented in table X revealed that 
out of 184 cows, 52 (28.3 per cant) were reported to be
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anoastroua, though, detailed repeated eacaninationo could 
reveal only 32 (17.4 por cent) to be in 'true anoesti’un* and 
15 (S.? per cost) An normal cycle. It was also otosoivod 
that four cows v.’tsre in silent heat (2.2 per cent) anc one 
had cysts In both the ovaries (0.5 nor cant), oimilorly 
among 76 heifers, anoestrum was reported in 22 (20.9 per cent) 
but only 17 (22.4 per cant) insro found to be in 'true anaostru®' 
and three (3.9 per cent) were found cycling. Dilatoral 
ovarian hypoplasia and cystic ovaries were observed in one 
halfor (1,3 por cent) each, it A® also evident from table 22 
that out of 401 cows and heifer® presented in the various 
anti-sterility camps, 200 (49.9 per cent) ware report sd to bo 
in anoestrum, but gynaecoclinical cssaminationa reveal*! only 
113 (28.? per cent) to be in 'true anoastrum'. Thirfcyone 
cot® (7.7 per can't) wore cycling and 7 (1.7 per cent) vote 
In heat. The genitalia of 36 heifers (9 per cent) varo 
undesdevoloped, and one had hypoplasia of both evade > (0.2 
per cent) . cystic ovary was detected in or.® case (0. S nor 
cent) and early pregBancy in 11 cases (3.7 per cent). Iho 
variation existing in the animals reported to bo in 
anoeefcruai and the true functional status based on the 
gynaecoclinical examinations may bo attributed to the high 
incidence of silent otjotrum and sub-oestrum especially 
during oost-partun period and post-pubartal period. £«ocidas, 
failure of detection cf heat and early pregnancy also
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c o n tr ib u te d  t o  t h e  h ig h  in c id e n c e  o f  a p p a re n t a n o e s t m .  

O b se rv a tio n s  s i m i l a r  t o  t h i s  h av e  b e en  nods by  K obortn  (5.971) 

and  hu ktuka and Sharm a (1973) .

A u th e n t ic  d a ta  on t h e  in c id a n c e  o f  ' t r u e  e n o e B trm * s o m g  

c r o s s b r e d  c a t t l e  urxJor farm  c o n d it io n s  a r c  la c k in g , iio w w sr, 

S a n e  (1 9 7 2 )  re p o rte d  an  In c id e n c e  o f  2 2 .2  p e r  c e n t  p o n t-  

p a r t ita  anoeatrum  i n  a  h e rd  o f  d i r  cows u n d er r i g i d  so o u a l 

h e a l t h  c o n t r o l .  A rau jo  j j t  a l .  (1973) a l s o  re p o rte d  ari 

in c id e n c e  o f  1 7 .5  p e r  c a n t  o f  t r u e  anoeatrum  under s i m i l a r  

c o n d it io n s .  K a ik in i ,g t  a l .  (1977) re p o r te d  an in c id e n c e  o f  

I S  t o  29  p e r  c e n t  an o estru m  i n  an  a s s o r t e d  h e rd  o f  n o n -d o e c r lp t  

cow s. On t h e  o t h e r  han d , f to lla n  and a ra n to n  (1975) re p o r te d  

an  in c id e n c e  o f  19 t o  3 0 .4  p o r  c e n t  anoeatrum , id h ilc  Je iin  (1975) 

ob eervod  5 2 .4  p o r c e n t  i n  croocsbrod c a t t l e .  Deshpande and 

San a  (1 9 7 7 ) r e p o r te d  t h a t  t h e  in c id e n c e  o f  p o s t  parturr anoestrum  

ran ged  from  20 t o  3 0  p e r  c a n t ,  s i m i l a r l y ,  th e  in c ld e r c o  o f  

anoeatrum  was re p o rte d  t o  b e  >43 p e r  c e n t  (U ik tu k e  and Qharma, 

1 9 7 8 ) , 3 0  p e r  c a n t  ( P a t i l  an d  Khan, 1 9 7 8 ) ,  31 p e r  c a n t  

(A n e e r i, 1 9 7 8 } and  1 3 .6 1  p e r  c e n t  ( P a t i l  and Khan, 1979) in  

Sow s. Mathew and Ram boodiriped (1979) o b se rv e d  t h a t  t h e  

in c id e n c e  o f  i n f e r t i l i t y  due t o  anoestru m  ranged  boturean 

2 3 .0 7  t o  4 1 .4 2  p e r  c a n t  and 20 t o  5 1 .7 2  p e r  c e n t  I n  c rsQ sb red  

cows and h e i f e r s  r e s p e c t iv e ly  o f  v a ry in g  e x o t i c  b lo o d  l e v e l s .

I n  g e n e r a l ,  i t  co u ld  bo  o b serv ed  t h a t  v id e  v a r ia t io n  e x i s t e d
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betw een  t h e  in c id e n c e  o f  ' ‘t e a s  s n o e s t r u * ' re p o rte d  b y  e a r l i e r  

w ork ers and th a  p r e s e n t  o b s e r v a t io n * .  i b i s  c o u ld  b e  u t t r l -  

b u te d  t o  t h a  d i f f e r e n t  managamantal p r a c t i c e s  a e  r e p o r te d  by 

K o d a g s li ( 1 9 7 8 ) .  The d i f f e r e n c e s  I n  t h e  b re e d s  and  »<ju>* 

o l l f f l s t l c a l  c o n d it io n s  o f  t h e  a r e a  m ig h t h av e  a l s o  c o n tr ib u te d  

t o  t h s  above v a r i a t i o n .

Z t  c o u ld  b e  se e n  from  t e b l e  III and  IV t h a t  anoeirtrura In 
S I  cows and 3 5  h s l f o r s  was due t o  n u t r i t i o n a l  fa c to rs .;, i h l l e  

t h a  serum  c a lc iu m  l a v a l  o f  th a s a  an im al a was w ith in  t h e  normal 

ra n g e  ( 1 0 .  I S  mg/dl f o r  oows and  1 0 .8 9  mg/dl f o r  h e i f e r s ) .  th e  

serum  In o r g a n ic  phosphorus l e v e l  wes c o m p a r lt iv e ly  lo ir .  ( 4 .1 3  

mg/dl and  4 *0 5  mg/dl f o r  cows and  h e i f e r s  r e s p e c t iv e ly ) .  Z t 

co u ld  a l s o  b s  se e n  t h a t  fo u r  cows end  13 h e i f e r s  had  n e ru a  

In o r g a n ic  phosphorus l e v e l  below  4  rag/dl. The C a .P  r a t i o  was 

2 .6 9  and  2 .4 6  f o r  h e i f e r s  and cows r e s p e c t iv e ly .  T he e a .p  

r a t i o  p r e s e n t ly  o b serv ed  was a t  v a r ia n c e  w ith  t h s  norm al 

v a lu e  (A ro ra . 1977) » Mlgnefc and H lg n a t (1951)#  Boyd ( 3 9 7 0 ) .  

sam path and Kumar ( 1 9 7 7 ) .  A ro ra  ( 1 9 7 7 ) .  H oelSkantan and 

H a ir  (1 9 7 9 ) and S a a a d  £ £  S i *  (1 9 8 0 ) re p o r te d  t h a t  v id e  c a .P  

r a t i o  r e ta r d e d  f e r t i l i t y .  Thus, anoestru m  o b serv ed  i n  th e  

e x p e r im e n ta l a n im a ls  c o u ld  b e  a t t r ib u t e d  t o  t h e  w ide C a .P  

r a t i o .  A ccord ing t o  K ing (1971) and Maynard and L oo aJ.i (1973) 

t h a  serum  co p p er l e v e l  o f  n o rm al cows sh o u ld  b a  1 0 0 f .  c/<31 

w h ile  t h e  mean serum  oopper l e v e l  o f  t h e s e  cows and h o ifo r o
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w ere  o b se rv e d  t o  b e  0 8 .3 2 ^  g / d l and  9 1 .0 7 ^  g / d l r e a y r jc t lv e ly .  

K in g  {1 9 7 1 }  r e p o r te d  t h a t  o o s t r c u e  c y c l e  would b e  a u  jroesocl 

when t h e  b lo o d  c o p p e r  l e v e l  was ev en  s l i g h t l y  e u b n o r n a l. 

s a n e  ( 1 9 5 8 )*  Mahadewan and  s u b e i r y  ( 1 9 7 1 ) ,  K in g  (19711) and 

C w a  a l .  (1 9 7 9 b )  a l s o  o p in e d  t h a t  low  b lo o d  c o p p e r  l e v e l  

w ould c a u s e  m jo eatru m  i n  c a t t l e .  T h e  h y p o e u p ro s i*  p r o s e n t ly  

o b s e r v e d  may a l s o  b e  a t t r i b u t e d  a s  a  c a u s e  o f  a n o e s tr u n  i n  

t h e  a n im a ls  s tu d ie d *  How ever, t h e  mean scrum  p r o t e in  l e v e l  

( 6 ,54  g / a i an d  6 , 6 3  g / d l)  serum  g lu c o s e  l e v a !  ( 4 8 ,4 9  mg/dl 

an d  5 1 .6 0  rog/dl) and  h ae m o g lo b in  l e v e l  ( 9 * 1 6  g / d l and 

9 * 7 0  g / d l)  o f  t h e  a n o e s tr o u s  h e i f e r s  en d  cow s r e s p e c t iv e ly  

w ere  w e l l  w ith in  t h e  n orm al l i m i t s  f o r  cow s* t h a  norm al 

v a lu e s  b e in g  6  t o  8  g / d l, 3 5  t o  5 5  tng/dl an d  8  t o  1 5  g/dl 

f o r  p r o t e i n ,  g lu c o s e  en d  h ae m o g lo b in  r e s p e c t i v e l y  (D lood 

f l .  1 9 7 9 ) *

T h e  t r u e  a n o e stru m  i n  24 cow s a n d  2 9  h e i f e r s  was n o t  

d u e  t o  n u t r i t i o n a l  c a u s e s ,  a s  t h e y  showed no rm al l e v a  La o £  

in o r g a n ic  p h o sp h o ru s , c a lc iu m , h a e m o g lo b in , c o p p e r , p r o t e in  

a n d  g lu c o s e  and  a  n o rm al C a .P  r a t i o  o s  r e v e a le d  b y  h e m a to 

l o g i c a l  s t u d i e s *  T h e  r e s u l t s  o f  t r e a tm e n t  o f  t h e s e  a n im a ls  

w ith  F e r fc iv e t  r e v e a le d  t h a t  a l l  t h e  cows t r e a t e d  cam e i n t o  

o e s tr u m  a t  an  a v e r a g e  i n t e r v a l  o f  5 .7 3  d a y e ^ u h ile  o n ly  t h r e e  

o u t  o f  n in e  i n  t h e  c o n t r o l  g ro u p  cam e i n  h e a t  w ith in  a  moan 

p e r io d  o f  2 3 .7  d a y s ;  t h a  v a r i a t i o n  be tw een  t h e  g ro u p s b e in g
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h ig h ly  s ig n i f i c a n t  (T ab le  V ).  i t  could  a l s o  b e  eeen 'Iron 

t S b la  VZ t h a t  among t r e a te d  h e ifo r s  89.47 p e r  c e n t caise in to  

h e a t  w ith in  a  mean p e r io d  o f  5.47 days. W hile o n ly  30 
p e r  c e n t  o f  th e  c o n tro l group a rf iib ite d  oestrum  W ithin a  mean 

p erio d  o f  27.33 days, th e  v a r ia t io n  b e in g  h ig h ly  

s i g n i f i c a n t .  K sdagali Q ,  (1979) a l s o  t r i e d  • Fortlv ot* 

f a r  ind ucing  ov ulation  in  anooatroug cow s. • F ertiv a t" was 

cap ab le  o f  inducing o v u la tio n  in  a l l  th e  cows w ith in  80 
hours a t  th a  dose o f  750 mg p e r cow. T hera a r e  se v e ra l 

re p o rts  t o  in d ic a te  t h a t  F e r t iv a t  was v ery  e f f e c t iv e  .In 

inducing ov u lato ry  oestrum  in  enoestroue cows (saahpande 

g t  a]..,1976, I K a ik in i aSt ll*, 1977; Pandas f i t  â .,1977,"
K s tk ln i a t  e l .  ,1978a and Manjunath. 1979)and b u ffa loed  

(oeehpende a £  SA*» 19761 n u k eri a £  e l . .  1 9 7 9 ) . 'I 'e r t iv e t *  

trea tm en t in  tho p re se n t study req u ired  a  moon period  o f  

5 .3 3  and 5 .4 7  days t o  induce oestrum  in  cows and h a ifo ro  

re s p e c t iv e ly  which i s  a lm o st in  agreement w ith th e  fin d in g s  

o f  Peehpaads & ,  (1976) and Kodagali a |  £ l  (1978)« 

However. ChaUhan and Singh (1979) rep o rted  t h a t  F e r t lv e t  

trea tm en t t o  deep anoeatrou s anim ala w ith smooth o v a r ie s  

had l i t t l e  o r  no e f f e c t .

The p re se n t  study a l s o  rev e a led  th a t  among tro a to d  cows 

10 (6 6 .6 7  p e r  c a n t)  conceived  w hile on ly  one from th e  co n tro l 

became pregnant (1 1 .1  : » r  c e n t ) .  The d if fe r e n c e  in  th e
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concep tion  r a te  between th e  two treatm en ts wee s ig n i f i c a n t .  

V a ria tio n #  In  th e  conception r a te s  between t r e a te d  end 

c o n tr o l groups o f  h e if e r s  were a ls o  observed, ' t i l s  in  

e s s e n t ia l ly  in  agreem ent with th e  fin d in g s o f  R odegali (1970) 

and Honjunath (1979), t#s© rep orted  6 0 .3 1  p e r  c e n t  and 

6 6 .6  p a r c e n t concep tion  in  th e  t r e a te d  cow*. The conception 

r a t e  in  th e  h e if e r s  was a ls o  s ig n i f ic a n t ly  h ig h er among th e  

t r e a te d  group than among th e  c o n t r o l .  The p re sen t stad y  a ls o  

re v e a le d  th a t  • F a rtiv e t*  a t  th e  dose o f  300 mg f o r  f iv e  days, 

was s a t i s f a c t o r y  which i s  e s s e n t ia l ly  in  keeping w ith the 

f in d in g s  o f  Deehpar.de <&. ( 1 9 7 6 ) K a ik in i < £ . (1977) 

and Manjunath (1979)# i * i i l e  Pandse Si* (1977) obtained  

good r e s u l t *  a t  a  dose o f  450 mg d a ily  f o r  th re e  days.

However Kbdagali (1978) reecraended a  dose o f  750 mg p ar 

anim al f o r  good r e s u l t * .

From th e  forgoing paragraphs# i t  i s  ev id en t th a t  T e r t i v e t '  

induces ov ulatory  oestrum in  cows and h e i f e r s  in  prolonged 

anoaetroua co n d ition  and improve* th a  conception r a t * .  Z t 

i s  p o stu la ted  th a t  T e r t i v e t '  s t im u la te s  hypothalarao- 

p i tu i ta r y  a x is  t o  r e le a c o  gonadotrophic re le a s in g  hormone 

(GnRH)  ̂which lcrturn t r ig g e r s  th e  r e le a s e  o f  p itu ita r y  gonado

trophins# p a r t ic u la r ly  Mi end thus induce o v u la tio n . I t  may 

a ls o  i n h ib i t  th e  feed -back  re g u la tin g  e f f e c t  o f  oestrogen an
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p i t u i t a r y .  T he p r e a e n t  f in d in g *  a r e  i n  f u l l  agreem ent w ith 

th o s e  o f  Anon (1976 ) ,  b u t  c o n tr a r y  t o  t h a  re p o r t  o f  R oberto  

(1 9 7 2 ) t f io  found i t  e n t l~ a s tr o g e n ic  and a l s o  in h ib i to r /  t o  

XiH r e l e a s e .  I t  1 *  w eethw hile t o  in v e s t ig a t e  t h e  e i r c u  la t ln g  

b lo o d  l c v a l *  off LH, F S it, o e s tro g e n  and p ro g e ste ro n e  and 

u r in e  o e s tro g e n  and p regn an d io l l e v e l s  o f  an im als t o  throw  

m ore l i g h t  on i t s  mode o f  a c t io n ,  s i t e  o f  r e c a p tio n  and r a t e  

o f  e x c r e t io n  b e fo r e , d u rin g  and a f t e r  t re a tm e n t.

T he r e e u l t s  Of tre a tm e n t  o f  ’ t r u e  anoestrum * due t o  

n u t r i t i o n a l  ca u se s  w ith  • Farti-a in * re v e a le d  t h a t  11 o u t  o f  

12  ( 9 1 .6 7  p e r  c a n t)  cow* showed o v u la to ry  oestru m  w ith in  an  

a v era g e  p e r io d  o f  3 8 .8  days, W hile i n  t h e  c o n t r o l  group o n ly  

c o e  o u t  o f  n in e  ( 1 1 .1  p e r  c a n t)  e x h ib ite d  o estru m . S im i la r ly ,  

i n  h e i f e r *  h e a t  was induced  w ith in  a  p e r io d  o f  2 7 .7  daye in  

18  o u t  o f  23 (7 8 .2 6  p a r  c a n t ) . o n ly  t h r e e  o u t  o f  12 

(2 5  p e r  c a n t)  in  t h e  c o n t r o l  group e x h ib i te d  oestrum . The 

v a r ia t io n  between t r e a t e d  and c o n t r o l  a n im als i n  bo th  t r i a l s  

w ere h ig h ly  s i g n i f i c a n t .  I t  co u ld  a l s o  b e  ob served  t h a t  

from  among t r e a t e d  groups s i x  cows (SO p e r  c e n t)  and 10 

h e i f e r s  ( 4 3 .4 8  p e r  c e n t)  became p regn an t w h ile  none o f  t h e  

an im als i n  t h e  c o n tr o l  groups co n ceiv ed  d u rin g  th e  p e r io d  

o f  o b s e r v a tio n . T he v a r i a t i o n  Observed i n  co n cep tio n  o tto  

betw een t r e a t e d  and  c o n t r o l  groups w ere a l s o  s i g n i f i c a n t  

In  b o th  c a s e s .
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The significant response of tha treated animals Ln 
respect of induction of oeatnra and conception caight ix> 
attributed to the correction of nutritional ctatuo a£ this 
anoeetrous animals by supplementation of additional 
phosphorus and thus bringing tha Ca.P ratio vithin no ;ral 
range. This is in keeping with tha findings of :crrc • (1970), 
Dawson (1970), ow^eth and Kwaar (1377), I'eahpando aid 
Gene (1977)* Singh at al. (1973), sdharp (1979) and Giinad 
,et *1. (1980) t*o have also reported that anoestrum in 
animals could be corrected and fertility improved by addit
ional phosphorus aupplenejntation. Presoncc of copper in 
•Fcrtirriirj* might also have enhanced the serum copper .level, 
sane (1958), iluiahy at al. (19GS)» :ahadafvars and cubalry 
(1969), King (2.971), sampath and Kumar (1977) and Hun ̂ r (1977) 
reported satisfactory results in csrroctlors of anocofe.un and 
iirpxwsnent of fertility by suoplaneotatlon of copper.

To sum up, it could fee stated that thoro is high irdunce 
of infertility due to anoestrum Morig crossbred cattle in the 
State ant! the causes of anocatruri a.yglears to be nultllold. 
Supplementation of minerals and vitanino to anoactrou; animulo 
would be of value in correcting this malady to o»’.o ettsnt. 
Similarly, it also aopeare that anoagtrum duo t o  r. on- 
nutritional causes couic) be corrected and fertility r xsfcoruO
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b y  A d m i n i s t r a t i o n  o f  F e r t i v a t .  H o w ev er, f u r t h e r  i n V B o t i g a t i o n  

o n  t h a  m ode o f  a c t i o n  i s  w a r r a n t e d .



SUMMARY
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atstmmr

T h a  a im  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  w as t o  a s s t  e g  t h e  

i n c i d a n c a  a n d  m a g n itu d e  o f  p r e v a l e n c e  o f  a n o a a t r u n  a r o n g  

c r o s s b r e d  c a t t l e  i n  K e r a l a  a n d  t o  f i n d  o u t  i t s  e t i o l r  g i c a l  

f a c t o r s  w i t h  t h e  u l t i m a t e  o b j e c t  o f  e v o l v i n g  e f f e c t i v e  

c u r a t i v e  m e a s u r e s  f o r  t h e  s a m e .

T h e  m a t e r i a l  u s e d  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n  

c o n s i s t e d  o f  1 8 4  c r o s s b r e d  co w s a n d  7 6  c r o s s b r e d  h e i  S a m  

a b o v e  1 8  m o n th s  o f  a g o  m a in t a i n e d  i n  t h o  l i v e s t o c k  £  im n  

a t t a c h e d  t o  t h o  K e r a l a  A g r i c u l t u r a l  u n i v e r s i t y  a n d  4 ) 1  

c r o s s b r e d  c o s ®  a n d  h e i f e r s  p r e s e n t e d  f o r  t r e a t m e n t  i s  v a r i o u s  

a n t i - s f c e r i  1  i t y  c a c p s  a t  d i f f e r e n t  p l a c e s *  T h o  fa r m  a n im a ls  

w o re  m a in t a in e d  u n d e r  i d e n t i c a l  c o n d i t i o n s  o £  f e o d  a n d  

m an ag em en t a n d  w ar©  u n d e r  r i g i d  s e x u a l  h e a l t h  c o v e r *  B a s e d  

o n  t h o  b r e e d i n g  h i s t o r y  e n d  d e t a i l e d  g y n a e c o c l i n i c a l  e x a m i

n a t i o n s  t h e  i n c i d e n c e  o f  ’ t r u e  a n o e a tr u m *  w as a s s e s s e d .

Tha etidogical factors fcr *tru® anooetrun* oao dot emino£ 
b y  h a e n a t o l o g i c a l  studies* Cows and heifers in 'true anoootrui' 
which had shown normal vftluao of various nutrients *ore 
treated with Fertivat tablets at tho dose of ones t&llct 
(300 mg) daily for five days. Anoogtxous eons and heifers 
idiich had shown deficiency or imbalances among any rutriertc 
wore treated with Fortinsin brand of mineral mixture at buo 
rate of 30 g daily for 30 days*
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I n  h e i f e r s  en d  c o m  r e s p e c t i v e l y ) .  T h e  serum  c o p p e r  l e v e l  

o f  t h e s e  a n im a ls  w ere  o c w p e r i t iv e ly  su b n o rm al, t h e  v a lu e s  

b e in g  9 1 * 4 7  and  9 3 .3 2  /-g/dl r e s p e c t i v e l y  f o r  h e i f e r s  and  

c o w s . B lo o d  s tu d y  a l s o  r e v e a le d  t h a t  t h e  a n o e stru m  i n  

2 4  cow s an d  2 9  h e i f e r s  was n o t  d u e t o  n u t r i t i o n a l  f a c t o r s .

T h e  r e s u l t s  o f  t r e a t m e n t  w ith  F a r t l v o t  f o r  a n o e s tr o u s  

cow s a n d  h e i f e r s  due t o  non  n u t r i t i o n a l  f a c t o r s  r e v e a le d  

t h a t  1 0 0  p e r  c e n t  o f  cow s an d  8 9 * 4 7  p a r  c e n t  o f  h e i f e r s  

show ed o v u la to r y  o e s tru m  w ith in  a  mean p e r io d  o f  8 ,7 3  and  

S . 4 3  d a y s  r e s p e c t i v e l y .  T h e  cows and  h e i f e r s  i .h ic h  showed 

h e a t  I n  t h e  o n t r o l  g ro u p s  w ere o n ly  3 3 .3  p o r  c a n t  a i d  3 0  

p e r  c e n t  r e s p e c t i v e l y .  T h e  v a r i a t i o n  b e tw een  t h e  e x p e r i 

m e n ta l e n d  c o n t r o l  g ro u p s w ere h i g h ly  s i g n i f i c a n t .  T h e co n eo  

c a p t io n  r a t e  i n  t h e  e x p e r im e n ta l  g ro u p s w as 6 6 .6 7  p o r  c e n t  

f o r  co w s and  4 2 .1 1  p e r  c e n t  f o r  h e i f e r s .  Among t h e  c o n t r o l  

a n im a ls ,  o n ly  1 1 .1  p e r  c e n t  cow s c o n c e iv e d  w h ile  n o n e o f  t h e  

h e i f e r s  becam e p re g n a n t*  T h e  v a r i a t i o n s  i n  b o th  t h e  g ro u p s 

w ere  s i g n i f i c a n t .  T h e s e  r e s u l t s  show ed t h a t  r e r t i v o t  n o t  

o n ly  in d u c e d  h e a t  b u t  a l s o  im proved t h e  c o n c e p t io n  r a t e  i n  

t h e  a n o e s t r o u s  a n im a ls .

F e r t lm in ,  a  m in e r a l  m ix tu r e  c o u ld  In d u ce  c v u le b e r y  

h e a t  i n  cow s an d  h e i f e r s  i n  a n o e stru m  due t o  n u t r i t i o n a l  

c a u s e s .  Among 1 2  cow s t r e a t e d ,  11 ( 9 1 .6 7  p e r  c e n t )  came 

i n t o  h a s t  w h ile  i n  h e i f e r s  1 3  o u t  o f  23 ( 7 3 .2 6  p e r  e x i t )
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T h a  b r e a d in g  h i s t o r y  o f  t h e  fa rm  a n im a ls  r e v e a le d  t h a t  

o u t  o f  1(34 cow * en d  7 6  h e i f e r s #  5 2  < 2 3 .3  p e r  c a n t )  cow s en d  

2 2  ( 2 9 . 9  p e r  c a n t )  h e i f e r s  w are a p p a r e n t ly  e n o e s tx o u a . 

R e p e a te d  g y n s e c o c l i n i c s l  e x a m in a t io n s  o f  t h e s e  a n im a ls  

c o u ld  r e v e a l  t h a t  ' t r u e  s i o estru m * e x i s t e d  o n ly  i n  3 2  cow s 

( 1 7 . 4  p e r  c e n t )  en d  1 7  h e i f s r s  ( 2 2 .4  p o r  c e n t ) .  F i f t e e n  

co w s ( 9 . 2  p a r  c a n t )  e n d  t h r e e  h e i f e r s  ( 3 . 9  p e r  c e n t )  w ore 

c y c l i n g  an d  f o u r  cow s ( 2 . 2  p e r  c e n t )  w e re  i n  h e a t ,  c y s t i c  

o v a r y  w as d e t e c t e d  i n  o n e  cow ( 0 . 5  p e r  c e n t )  w h ilo  b i l a t e r a l  

h y p o p la s ia  o f  o v a r y  a n d  c y s t i c  c o n d i t io n  o f  o v a r i e s  w ere 

O b se rv e d  i n  o n e  h e i f e r  e s c h  ( 1 * 3  p o r  c e n t  e a c h ) .  am ong 4 0 1  

cow s a n d  h e i f e r s  p r e s e n t e d  i n  t h e  a n t i s t e r i l i t y  c a m p s ,

2 0 0  ( 4 9 . 9  p e r  c e n t )  w e re  r e p o r te d  t o  b e  s i o e s t r o u s  b u t  on 

d e t a i l e d  i n v e s t i g a t i o n s  i t  was e v id e n t  t h a t  o n ly  1 2 3  

( 2 8 * 2  p e r  c a n t )  w & fein  ' t r u e  a n o e s tr u m * . T h i r t y  a n im a ls  

( 7 . 7  p e r  c e n t )  w e re  c y c l i n g  an d  s e v e n  ( 1 . 7  p e r  c a n t )  w ere  

i n  h e a t ,  in c id e n c e  o f  e a r l y  p regn ancy#  u n d e rd e v e lo p  ad 

g a n l t a i l s #  h y p o p la s ia  o f  o v a r i e s  an d  c y s t i c  o v a r y  w e re  

d e t e c t e d  i n  1 1  ( 3 . 7  p e r  c e n t ) ,  3 6  ( 9  p e r  c e n t)#  o n e  ( 0 . 2  

p e r  c a n t )  an d  o n e  ( 0 . 2  p e r  c e n t )  o a s e s  r e s p e c t i v e l y .

H e m a t o l o g i c a l  s t u d i e s  r e v e a le d  t h a t  a n o e s tru m  :Ln 

4 6 . 9  p e r  c a n t  cow s e n d  5 4 .6 5  p e r  c a n t  h e i f e r s  w e re  d u e t o  

n u t r i t i o n a l  f a c t o r s .  T h e  seru m  p h o sp h o ru s l e v e l s  were i n  

b o r d e r - l i n e  w h ich  c a u s e d  a  w id e  C a .P  r a t i o  < 2 .4 6  an d  2 .6 9
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came into heat whithln a period of 38,8 and 27*7? da ;a 

respectively. Among the control groups only ana c&w out 
of nine {li.l per cent) and three heifare out of 12 (25 
por cent) can® into heat within a period of 20 and 30.67 
days respectively, Analysis of tha data showed highly 
significant differences between control and treated groups. 
The conception rafco in the treated groups were SO per cant 
far tii® cows and 43.40 per cent for heifers while in the 
control group no animal conceived* These differences 
wore also significant.

I " 7 0  6 ° l 2 -
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Deahpanda, B.R., Hukeri, V.S., Velhankar, E.P. and Ssno, C.n.(1976). Preliminary observations on ’I’ertlvet' in 
induction of heat In enoeetroua cows and buffalooe.
Indian Vet. J« 5J(3)t561-553.

PeahparvSe, Q.n. and sane, C.R.U977). Prolonged poot-perttn anoeatrum in cow*. Indian Vet, g. §^(l) i63-6C.
Deehparsde, D.9., petll, J.s. and sano, C.R. (1978). Relative importance of total serum protein, blood guleeea and body weight in assessment of reproductive statu? during 

ar.ti-partum and post-partus period in air cows. Paper presented at the FAO/siSft Follow up seminar on Animal Reproduction. Thirupedii'.
Deehpande, n.R. (1979). nutritional and manageptental factors in relation to herd fertility. Paper presented at the 

sygpoeiust or infertility la Ctosgfrrad cattle, lollego of Veterinary and Animal sciences, Mannuthy.
hindorhar* c.V. and Kohli, I.s. (1973). anoastrus art! its response* to exogenous oestrogen* in oxs.Indian Vot. J, Jg(7>>648-350.
townie. J.C. and Gelraan, «.C. (197G5 . The rolaticooh Ip between changes in body weight, plasma glucose and fertility in beef cows. Vet. Hoc. ggdl) >211-212.
Drew, S.B., Qould, c.M. end Bulman, o.c. (1970). gffisct oftreatment with progostrone releasing intravaginal dovtco In cows. Vet. Rec. Jjg(12) >259-262.



Dubowski, k.m .(1962). clinical chemistry. B*215. cl'.Pilloggi, V.J. and Christopher, r.3.U974). ’Caibohydrutco’ In Clinical Chemistry. Principles and Techniques, (rel. ’cnr_, R.J., cannon, p. and .ilnkelnian, J.u.t llarvxa and Row, iJewyork, 2nd ndn. np.l285-1286.
rdon, a . and Green. a.H. (1940). aiodhm. J. 3$: 1203 cf.Varloy, H,(1975). Practical' Cl fnl~a 1 ’llochfyr.lst ry. 

Arnold-'Iotnaenn 'nblishing cc. India Ltd. 4 th itn. p.477.
"lwishy. A. a., Cldin, U.S. and Uagils, 1.(1966). .ho influence of copper anti iodine on fertility of buffaloo hoif ro.Vet, nati. £. 113-120 cf. Vet. Ball. g7»597 o’ct, 3407.
nrraaoenkov, t!.H. (1964) • soma methods for stimulating reproduction in cowa. Vctorinarl ia U'CCK). gj(ll) i87"33. cf 

AnIra. Sresd. Atapt, gij(3)*40i host.2280,
Fiska, C.si. and subbarow, V, (1925). The colorinotriu ctator- minaticr. of fshoa-hortio. J. Biol. dtan. §§*375.
roote. (1974). *L'oprodactiVB cycles in cattle’ in OoprroauctiAn In Farm Animals. (M. JTafos, _.S.C.) Lea and Pabloer. 

l-'hiledciyhia. Ifcrd Ldn. pp. 262-263.
Ford, C.il. (1972). some intoratlon of climate awl niiiorol 

nutrition on the fertility of catSic in the "id land 
areas of Groat r ritain, .roc. Vllth Infcornatlu-ml C a n . 
on Aniro. oqu. and A.I. 2011-2313, '

Franguljan, i».v, (1943). Provention of infertility i i cowa. 
Veterir.arlla (hUitC) 46(0) *7-3 cf. nnln. Steed, Abet. 
^(5)t«01. Abst, 22837 '

Gornal, o.G., Dardawlll, 0.3. and DsvId. (1949) . — o*..Chan. 172*751 cf. Park. d.d. n^d ,’intnor, ... (1067). ~Atlar. or Clinical baboratary Procedures. S. Cli :lcAl chemistry. Gcfirav; ilill Publishing Co, Metryork, p.l32“13j.
Grlyor'av. ''.lb., ravlyuchonko, V.n., Grigor’ev, o.c . and Kolitanko, G.3.11978) . 3okay Vsesoyusonol ..cca i-dl GelrxCkhoicralstegnnykh linak. J»33~35 cf. niW. Brood, .>bpt. ^ (9) *506. Abat. 4336.
Uafez, r.o.J. and Jainudecn, n.u. (1974). Reproductive) fcr’laco in females* in coproduction in fain Animals. (.3. 

riafez, c.s.r.) Aoa and rebigor. -hiledelchia. 3rd 'tin. pn.351—353.



S3

Hancock, K.i’. (1973)« His low incidence of pregnancy following clomlphene thorapy. International J. fortuity.
£§(l) «49-56. e£. Bid. Abet. $$<l6) *5730 Atm i. S6656.

Baya, R.l>. ana Corlevaro, G.’I. (1956). The induction o£ oestrus in oova by cloctrical stimulation, jr. i-ilry. sol. 2gi92C.
Hovett, c .d.(1972). alood profile aa • possible meana for 

diagnosing ncn-infactious infertility in daisy cows.Proc. VIXth International Cong, on Anlm. Rep, and a .JE.J.
Hignertt, s.l>. and Hignett, P.O. (1951). The importance of nutrition on reproductive efficiency in cattle.Vat. Rec. gj(38).603-607.
Hintaaus, J. (1965). ReCleoc induced oestrus in cattle with 

no significant heat. Vat. Wed. (Praha) 10*69-76 c£. Anln. Dreed. Abat. (3) *403 Abet, 2290.
HoiIon, D.r. and Branton, C»(1975). Reproductive disorders 

in crossbrad cattle. J. Dairy, scl. £gU) *93-101.
Hutarl, V.B., Aneeri, II.M. and Deshpando, 3.R. (1979). •Pertlvet* 

trials on oestrus induction and conception in on oestrus lactatlng buffaloes. Indian Vet. g . §£(11) *958-951.
Hultman. n.(1959). Mature. 183*108. of. Pilleggi. V.J. and Christopher, P.s.(1974). "Carbohydarteo" in Clinical

sawtoto* PskK tBise. aad S«toiaa«» (ca. Henri, •• ,c.,cannon, D.C., and Ulnkelman, J.;,’.) 2nd can. Uarper and Row, HowyorH. pp.1235-1286.
Humke, a. and Euber, H.(1977)• Treatment of anoestrous andacyclic cows with vm a analogue, cf, Vot. Bull. 17(12) *932. 

Abet. 6959.
Hunter, a . p. (1977). r-orae nutritional factors affecting fortuity in dairy cows. Ilewaaland Vet. C. £§(11)*305-307.
uyraviner, A. and I’ihkila, BmiXm (1962). clln. Chen. Aoto.7*140. cf. Pillaggl, V .3 . and Christopher, P.O. (1974). 'Carbohydrates* in clinical Chemistry. rincl lea and Techniques. (£d. Henri, a.J.» Cannon, D.C., and > inkelraen, J.u.) Harper and Row, Kesyorfc. 2nd ;Tdn, pp.1285—1286.
lyar, e, (1973). /. report of infertility in crossbred cattle; in Kerala. Paper presented at the £AO/aiim fellow up Seminar on Animal, Reproduction. Thirupathl.



84

d&in, G.C. (1979). Reproductive troubles of dairy otj Inal a.Indian nalrvman J^(12) 1985-891.
Jainudeen, M.S.(1978). Bovins anoestrus, vapor presented at the nvo/Slaft Follow un seminar on Animal Reproduction. 

Thirupathy.
Janaklrsmen, K., Dhukla, K.P. and sianon, G.n. (1975).Attempt to rectify irregular brooding in Ourtl buffaloos undor village condition. Qujrat ftqrl. tfolvsrslty Res, J. J(l)«52-58, '
Kaiklnl, a .d., Pargaonkar, 1>.R.» Patll, R.V. and Diniorkor, c.v.(1977). Drank through therapy for anoestrum In cattle, Indian Vat. J. §|(8) 1667-672.
Kaiklnl, A.s., Farggecnkar, D.R., slndorkar, e.V. and util, n.i» (1973a). studios on offacts of various therapies for anoestrum in non-dlscript cows. Paper presented at the FAO/&im Follow uo Seminar on Animal Reproduction. Thlrupathy.
Kaiklnl, A. s., Pargaonkar, D.b . and Joahi, h.m. (l97Ctii.Peripheral serum progestrcn levels during various phases of reproduction in non-discript cows. Facer presented at the FAO/f 1D1 Follow up seminar cm Animal Reproduction. Fhirupathi,
Kalvola,.seppo, . Hlrovonen, c. and Onen, s.?.(1968).Mechanism of action of clomlphene. Ann. Chlr. Ovnaocol.Fenn. §2(1) f 101-102. cf. Biol. Almfc7̂ g(l1T7724l 'bet:75529J
Khan, B.v. and suktuko, S.M.(1967). studies on the incidence of anoestrvxn and repeat-breading in Maryana cows.Indian Vet, J. jj$(8)*678-684.
King, J.O.b.(1971), nutrition and fertility in dairy oowo.

Vet,  hoc.  §2«320-334.

Kodigoli, s.D.(1978). environmental influence cm ovcurian activity in Gir cows and trials with •I’ort.lvot* ivx 300 in poat-partun anooatrous condition.Thesis subrdttea to the Konkan Krlahi Vldva Poeth fornTv.ac. Degree.
Kodagall, s.o. and nsshpande, D.n.(i973). vi levela of Gir cows during anoestrous condition and their reproductive performances, Paper presanted at tha FAO/f.isn Follow ua Oemlnar on Animal Reproduction. rasltaEa57



05

Kodagall, 3.3., Deshiiar.cto, B.n, and sane, C.R.(1978) "rial with ■Fertivat1 for inducing ovulation in anooatrous cows with standing follicles. Indian Vpfc. J. 1339-341.
Kodagali, 3.3., Doahpando, S.R., sane, e.R., sheth, .... .,Shah, Q.V., and Qadgll, 0.̂ .. (1980). Ui levels of Glr cows during post-Bartum anooatrum and aStor treatment with •Fertivat1 FVT300. Indian Vat. J. £2(1)>63'-66.
Kramer, B. and Tisdall, F.r. (1921). J. Biol. Chon.^^476 c£. Oser, b .l . (1965). Hawick physiological c'sesliotry.14th Bd. Tata uolraw Hill Publishing Co., Bombay, op1113
Lemand, D.P. (1970). The influence of raider nutrition onreproduction in tho cow. An in Brood. Wbat. ggCl) >359-372
Land, K.B.(1979), a note on ovulation rate of ohoop following treatment vith cleralphene citrate.Anim. Prod. g§(2)>131-134.
Luktuke, s.n., Bhatacharya, oingh, c..c. and .ii.in, ts.'o.

(1972). studies on tho aborations in functicna.. activity of ovaries in cattle. Paper presented at tho r,i0/ sveedlah Follow up seminar on Animal aaoroductlon. 
Bangalore.

Luktuke, S.H. and Dharma, C. (1978). Studies on the ..ncicteno’ of ‘true anoestrum1 in rural cattle and buffaloes.Indian Vat.*J. §5Cl?)>940-942.
LUktUke, o.u., Purboy, l .k . and Parihor, a.s. (1979). studies on anoastrum in adult buffalo* heifera.Indian Vot. J, ££15)>380-384.
Mahadevan, 3. and SUbary, A.h. (1969). Tho influence of copper sulphate cuoploment feeding an co\.-s £- r early rc:. ruduction Indian Vet. £, g£(10)>892-097.
nonjunath, S. (1979). studies on the relative efficiency of FVT 300 for anoootrtn in .hits cattle recovered from foot and mouth disease. Thesis submitted to Tar ill ::a<.u Agricultural Hnlvcrsltv for n.v.oc. raarec. *



36

Elathai, : tlaiaboodlrlpad, S.R.B. and Raja, G .I..fa.V . (19715 •Effect of oxytocin therapy ir. poot-partiri hoot In covo. 
Kerala vet, col, ilea. Xnat. faaagino. 15«5G

iSathai, n„ Maabocsdlrl.jad, T.n.B. and f.aja, f’.K.S.V. (19735.A note on efficacy of administration of a phoop! ortia 
compound and vitesics a co tho onset of poot-part ua heat in cxhw. Korala 3. Vet. ; cl. £(!) »70-78.

Mathew, J. and iiam.boodirlpad, V.R.O.(1979). Prolinltory investigations on tho Incidence of the ir.fort.113t/ 
problems in Rrcsfln-Gaios crossbreds, ^aoor presented at the svrmoaiura an Infertility in crossbred cattle at College of veterinary and ieiaBl sciongoa. iannuthy.

ilaynard, X..A,. and Loosli, O.K. (1973). Animal Kutgltion. Tata-EXOraw-^lH ■'’Jbliahir.'j Co., Delhi. 6th d» pp.492-497, 503-505.
Mia, A.o. and Rahman, A. (1974). 'Therapeutic uao o£ rrogeotrca in anoostroas co--s. Indian Vot. o. §£,231.
ttoberyj, 0,(1972). Uco of cio-elCfniTshene in tho troatTent of 

an-cvolatory aotroua in rare. proc. Vllth Inter tatlnal Cona. on Anlra. Ret>. and ̂ .I. giv'is.
Morrow, (1970). miognoais and prevention o f  infertility 

in cattle. 3. Salty. ucl. (7) <961-967.
Morrow, d.a. (1977). RutritiontRoproauetion relationship In dairy cattle, paper presenteel at the rlrat ..ll £ndla Symposium on Anli i.  Sep. at budhiana.
Murad, r. and Gilman, A.G. (1975). ‘estrogens and pro-j ijctinr;1 

in rharaecoloqimrl Basis of Therapeutics (M. GoMnan, and Gilman, A.) ith hdn. tiae nillan Publishing Cj., Hawyork. pp. 1434-1435.
Murtuaa, nfi., Pendoy, P.P. and Pawat, J.3. (2979). Con jor.traticr of certain nineraio in the corun of Maryana catfc'.o undor various physiological atata. Indian V o t.  3. gg( ■>): 95-33.



07

Hair, K.P.<19735. Investigation or tha incidence of venous pathological conditions on the genitali» of cows.Thesis submitted to the University cf Calicut far 
ik£S« <j«SS8»

Hamboodirlpad# T.R.B. (1977). Importance of sexual health control programme for scientific breeding in females.Pep or presented in the state level workshop pn cattle Improvement end production «t Hsnnutby. '
Hamboadiriped# T.R.U. (1978). Cosmw forms of infertility in cowa.^ ̂ ^i^presyt^ to^tt^^orientatlen training

Narabocdlripad, T.n.s. and Luketuke, s.N.(197S). studies on the gonads end hypophysis carlbrl of enosetrows buffaloes. Kerala J. Vet. Sol. g(2)>293-310.
Heelakantan, C.P. and Hair, M.S. (1979). The Importance of trace elements in tha reproduction of dairy cows. hivestocic Advlcer |(12) >9-8.
O’Brien, C.A.(1972). Nutritional influences on animal reproduction. Proc. Vilth International gang. or Ante. Rap. Jfid 5 J 7  mOT27»ll2S.
Pafcil# R.V. (1979). study on acyclic condition in bovines. Paper presented et the symposium on infertility 

condition in croeehred cattle at the college cf Veterinary and Animal science# Hannuthy.
satll, R.V. and Shan, a.c.k. (1976). Trial with oralsynthetic oestrogen for treatment of anoestrum in dairy cattle, paper presented at the sm /atm Follow uj> 

Seminar jq Animal Reproduction. shirupetfiy* '
Pandae, «.»„ Kulkuroi, P.B, and ffiohoni, a.d, (1977)« tee of 'Fertivat* for the treatment of rapaat-breader cow* in organised herd at Aray Milk colony# Bombay.Indian Vet. J. §£<!) j69-73.
Pares y Pares# F. (1972) • Synchronisation of oestrus and conception treatment with claalphene citrate. Proc.VlXth International cono. on Antra. Rep, and jj«95D.
Porwal, K.t<.< saxsna# n.x.# shrivastava# a . andXaxandikar# g.m. (1976). efficacy of different treatments on anoestrous buffaloes. rndian Vet. J. jjj (6) 1435-437.



30

R a o , a .V . i j *  a n d  M u r th y ,  A .K . (1971a ) .  s t u d i o s  o n  r e p r o d u c t i v e  
d i s o r d e r s  o f  b u f f a l o ®  co w s o f  i m d h r a  P r u d e a h .
I n d i a n  V e t .  J .  40(10) t 1007- 1014.

R a o , a . V .0 .  a n d  M u r th y ,  A .K . (1971b ) .  C l i n i c a l  e v a l u a t i o n  
o f  ‘ P r a j a n a *  f o r  t r e a t m e n t  o f  a n o e s t r u m  I n  a n i m a l s .  
I n d i a n  V e t .  £ .  | g ( U )  11177- 1180.

Rao, A .V .H . a n d  M u r th y ,  A . r .  (1972) .  S t u d i e s  c n  r e p r o 3u c t l v o  
d i s o r d e r s  o f  co w a  i n  A n d h ra . P r a d e s h *
I n d i a n  V e t ,  g. 4g ( l )  161- 58.

R a o , K .D . ,  R a o , P .M .,  3« o ,  K . s . ,  R o d d y , tc .i:*  a n d  r o d ,  n . J .  
( 1979) .  S e r u n  Li; l e v e l s  o f  n o r m a l ly  a n d  a b n o r m a l ly  
c y c l i n g  c o w s . I n d i a n  V e t .  J .  g § f .3) >189- 193.

R e e c e ,  R . p .  ( 1969) .  *5h e  r o l e  o f  h e a n o n o c  i n  r e p r o d u c t i o n  • .  
S h e  A r t i f i c i a l  i n a e t n l n a t l o n  of f a m  A n ir a i lg , .
(::<!• P o r r y ,  4t h  .6 .  d s c f o r d - I .B .H .  P u b l i s h  j i g

C o . ,  Hew D e l h i ,  p p .50- 51.

R o b e r t s ,  S . J .  (1971) ,  V e t e r i n a r y  O b s t e t r i c s  a n d  G e n l t d  
plsaasos. s c i e n t i f i c  B o o *  A gency-, C a l c u t t a .
2n d ~ d 7^ p p .436- 447,  453- 457.

R o c h e ,  c r . F . ,  P r e n d i v i l l o ,  D . J .  a n d  G o s l i n g ,  <r. (1978) .  
O y n e h r o n i s a t l o n  o f  o e s t r u m  a n d  p r e g n a n c y  d i a g n o s i s  
i n  h e i f e r s  a n d  co w s b r e d  i n  a u t i n n  a n d  w i n t e r .
V o t .  R o e .  120(1) «12- 14.

R o y , G ,»  R o b e r t ,  S . ,  C r u n b l a t t ,  n a h e e h ,  O .O . a n d  G an g iS ., C . '  .  
( 1963) .  C lo m lp h csn e  c i t r a t e ,  Mode of a c t i o n .
F e r t i l i t y  a n d  S t e r i l i t y ,  l i t 575- 595.

S a l i s b u r y ,  G .* ’.  a n d  V a n P e m a rk , u . c .  ( 1961) .  P h y s i o l o g y  o f  
R e p r o d u c t i o n  a n d  A r t i f i c i a l  I n s e m i n a t i o n  o f  c a t t l e ,  
i ' . ' ! ,  F ra e m a n  & G o . ,  c a n  I ’r a n e i s e o .  p p .553,7531- 50!~

sarad, A . ,  A l l ,  K .:4,  a n d  R ahm an, a .  (1930) .  c t u d l o o  o n  
c e r t a i n  b l o o d  c o n s t i t u e n t  o f  a n o e s t r o u s  c a t t l e .Indian Vet. J. £7(2)i135-138.

G a r ^ a t h ,  3 .R .  a n d  K u n a r ,  E i.h .A . (1977) .  F e r t i l i t y  o f  c a t t l e  
i n  r e l a t i o n  t o  n u t r i t i o n .  t U l k  f o r  “i l l i o n s  t h r w Y o  
c a l r v  ;s a n a q e ra a n t .  S h e  c o  ap o u n d  l i v o o t o o ;  f o o d  
r s a n u f a c t u r a r • s  A s s o c i a t i o n  o f  I n d i a .



30

sane, C. R. (1953). Hard infertility in Qir settle due to copper deficiency. Indian Vet. 3. 2|(4) >164-161.
Sane. c.R. (1972). Prolonged poat-partura anoeetnous ccndition of Qir cows. Paper presented at the gAO/jweedioft rollon uo seminar on Animal Reproduction. Bangalore.
Oattar. A. (1973). Problems of infertility in cattle in Aoaan. Compendium. 10th FAO/Sweedlgh International ’.c. course “S SS&S* ' V J l = r  tr —
Schama, v.i Hofer. F. and Karg, n. (1972). Release of 3! bysynthetic i m / s s h  Releasing Hormone in tha cow. roc, vilts; International cone, on Anjm. Ren, and a.i. £J(79~.
Gcharp, d .u.(1979). effect of adding superphosphate to drinking water on fertility of dairy cows.Australian Vet. J. gj<S>>240-243.
Sthiraidt, H.. Jochle, ?. and araidt, 0.(1973). Oestrussynchronisation in indegenoua and ruropaan cattle in Tanzania. J. Agrl. aci. Cambridge. gj(3)tlS0-103.
Gingh, R.B., Akthar, Pis; .as, a.C. and Yad&va, ',.[1. (1970).Combined therapy of Tancphcsphan and prepelln forte in anoeotroua heifers. Indian Vet. J. gg(2)>157-100.
snedacor, G.ti. and Cochran, ; :.G, (1367). statistical methods Oxford and itM Publishing Co., Calcutta. 6th MS. pp. 163-171.
Gudaraanan, V. (1979). Belayed sexual maturity in crossbred heifers, a field problem of infertility in iterala.Paper presented in tho Symposium on Infertility la Gtessbrad Cattle at the collage of Veterinary arc”Animal Gciencoo, fsanouthy.
Triofceryor, G.'l. (1956). ovarian functions, Xntorval tot-.-j.n oatrous and conception rate in dairy cattle.

£• RBiry SSSk- 2gl744®.

Tripathi, G.o., Bhatacharya, A.R. and Mctuke, s .  13* (1979).Influence of administration of massive dtxios of c estrogen and progesterone on reproduction in heifers and cows. Indian Vet. J. 56(l)s«-44.



00

VencJeplaseche, H.(1912). vhyofopathological aapocto of tha ovarian function in fair) animals. p c o c. viligli International cong. on Anin. Rap. and a.i. jjt274-28G.
Varlsy, H.(1975}. Practical Clinical DloCheniatry.Arnold neiwnan' I’uSOfehora India t,td», Delhi.4th rd. pp.477-478.
Velhanhar, 0. P. (1978). Studies on blocd glucose and oann cholesterol levels in relation to i uborty and sacua* maturity in Gir cows, Paper presented at the r.\o/Dim Follow up seminar on ftnin. Thlrupatfoy.
Ventura, S. and King, I.J.(1951). J. abet, ana Gynaeu. 58(173. cf. Varley, H.(1975) in practical Clinical Bfodhamlatrv. Arnold-'ioinmann Publishing India s.tc!., Cotnbay. 4tn Del. pp.477-478.
Vujovic, R.» Jovanovil, D. and Ores, 2.(1973). Soto problorr of reproauction in dairy cov/c in largo farm. Pi-oc. VXIth International Cona. cn AnlKt. Rep. and *>.1.

■= m r.------ ---------------------
i.agner, o.c. (1972). I-opraving fertility in dairy coon.J. Am. Vet. Hod.  \88>n. ||g(9)i939.
Etnjanis, ru (1970). riaanosla and Therapeutic Tochniguo*) iSi Animal Reproduction, dililam ar,d ilkiri Co.,Baltimore. 2nt3 Dei. pp.200-301.
Solday, L. and scenci. 0.(1975). Gonadotropin releasing hormone in tho treatment of infertility of ovarian origin in cows. Jlacvar Allatorvos artola 22(4) s >29-230. c£. vat, mai. niSst. s W .



STUDIES ON 

ANOESTRUM IN CROSSBRED CATTLE

BY
G . P . V J J A Y A K R IS H N A  P IL L .A I

A B S T R A C T  O F  A  TH E S IS

Subm itted in partia l fu lfilm ent o f  the 

requ irem ent fo r the degree

M A STER O F V ETE R IN A R Y  SCIEN C E 

Facu lty  o f V eterinary and A nim al Sciences 

K erala  A gricultural U niversity

D epartm en t o f  A nim al R eproduction

C O LLEG E OF VE TE R IN A R Y AND ANIM AL SCIENCES 

M annuthy  - T richur. 

1980



ABSTRACT

The object of the study was to assess the incidence of 
anoestrum among crossbred cattle of Kerala and to find out 
the possible etiological factors so as to evolve suitable 
therapeutic measures for the same. For this, 184 crorssbred 
cows and 76 crossbred heifers above 18 months of age main
tained in the livestock farms attached to the Kersla 
Agricultural University and 401 crossbred cows and he.1 fers 
presented for treatment at various infertility camps Jn the 
State were utilised. The incidence of anoestrum was assessed 
from the breeding history and detailed gynaecoclinical 
examinations. The nutritional status of the animals was 
determined by haematological examinations. The anoestrous 
animals showing nutritional deficiency were treated with 
Fertimin brand of mineral mixture and those showing normal 
nutritional status were treated with Tertivet'.

Among the farm an.Lrp.als, 28.3 per cent of cows and 28.4 
per cent of heifers were in apparent anoestrum though true 
anoestrum was observed only in 17.4 per cent of cows and
22.4 per cent of heifers. The other cases of apparent 
anoestrum were due to silent oestrum (3 to 15 per cent), 
cystic ovaries (0.5 to 1.3 per cent) and hypoplasia of 
ovaries (1.3 per cent), similarly among the animals brought 
for treatment at various infertility canps, true anoestrum



was observed only in 28.2 par cent cases though 49.9 per cent 
were reported to bo anoestrous. The other caeca were aarly 
pregnancy (2.7 por cent}, cycling (7.7 per cent), eyetic 
ovaries (0.2 per cent)* underdeveloped genitalia* {9 per cent) 
ovarian hypoplasia (0.2 par cent) and in heat (1.7 por cantJ

tJide Ca.P ratio (2.69 and 2.46) and subnormal copper 
level (8S.32 g/dl and 91.07 g/dl) -./ore detected in 46.6 
por cant of cows and 54.S5 par cent of heifers respect.ively 
in true anoestrvcn.

•Fertivet* was capable of inducing ovulatory oestrum 
in 100 per cent of cows and 89.47 par cent of heifers in true 
anoestrun due to non nutritional causes within a paric) of 
5*73 and 5*43 days respectively* while only 33*3 per cant of 
cov® and 30 per cent of heifers in the control group ainc 
in haatf the variations being highly significant, tlm.llarly, 
the conception rate in the treated groups way 66.6 pjj- cant 
for cows and 42.11 per cent for heifers, while only one cov 
from tha control group conceived* the variation in both tho 
cases being significant.

Treatment with ‘PartInin could indues ovulatory ocstrun 
in 91.67 por cent of cows end 78,26 nor cant of heifers within 
a mean period of 38.0 and 27.77 days respectively* whil.; fie 
response in the control groups wore only 11.1 per cent hr
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cows and 25 per cent for heifers respectively, the difference 
being highly significant in both the cases, significant 
variations were observed _n conception rate between experiment
al and control groups, the values being 50 per cent ^or cows 
and 43.48 per cent for heifers in the experimental group.
None of the animals in ccntrol groups conceived.
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