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INTRODUCTION

One of tvhe most effective enterprises 1o augment the
inoome and thereby improve the lot of the marginal fanuer
is po doubt dairy farmiag. There ig uneguiveeal evideme
to prove that dairy farming can never be a profitable
proposition unless the animals are endowed with satisfactory
production potential., The notoricualy poor indigenous catile
of Kercla have been systematiecally graded up during the last
couple of decades by a nmmesive cross~breeding programme,
launched during the turn of the latter of helf of the century
with the declared objective of improving the rurzl bissed
socio-economic mtatus of the people et large. In spite of
great conmsiraints in the operation of the programme, it nas
bean possible to considerably improve the genetic umake up

of our animaels to the level of economlic milk production.

Tas threshold of change in the genetie yrofile of owr
dairy aninals leaves many a problem to recken with., Repro-
duetive ineificiency in cross~breds is geasrally considered
to be the most expensive and frustrating hazard faced by

the farmer.

The succees of any doiry enterprise dspends greatly om
reprodustive efilciency of the anlmals. It is considered
that a cow giving one calf every year is at the peak of
reproductive efficiency., This target cz2n never be achieved
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unless the postpartun ocestrous inbesval and sorvice perioed
are the shortest and the aunber of insemlnatiom reguired

per conception s the lowest,

Futritionsl status of the aniosl durdng the imitial
lactation peried plays a slgnificent vole in the posuparian
reproductive perfrnance. A redused dievery intake would
paturally resull in 2 negative nivrogen and negavive energy
baiance, thue inducing the animal to lose welghi and cause -f

deleyed oxpression of poetpartum aeat.

Thoogh there are numercus reporis on the lnfluence of
dietary levels on body weight and postpartum reproduotive
performance of pure~bred cows and erose~bred heifers, there
appears 10 be & paucity of datm on eross-bred cows. Hesearch
an this speocifiec aspect would give some inoigut into the
actual level of nmuirational requirement of @ross-breds to
need the need of both lactation and reproducticn. Tae

present study la taken up wiith tois objectlve in mind.
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REVIEW OF LITERATURE

The imporiancs of plane of nusrition on various aspecis
1ike age and weight at puberty, onset of postpartum heat,
fertility rate and service poriod in both beef and dairy
aatile had been extensively reporiod (Moudiagsard,; 1369;doyd,
19703 Roberts, 1971 Kipy, 1971; Arthur, 1975; Rattray, 1977;
Deshpande gi al. 1981; Kodagali, 1uB1). TPorusal ol thicse
reporie veveslied a raucliy of Information on wus effect of
distary lovels on the postpartum reproductive performance ol

cross-bred cows.

Cazricliton gt gl. (1959) fouwad tnat switch over of ihe
plone of autrition fron high to low in growing neifers Lad
adverse eflect on growth and sexual maturivy. Joubexrt (1963)
racorded that age at puberity was markedly influenced by the
plane ol nutrition, 4 low plane of nutritaon boih quali-
tatively and quentitstively retarded the age at Lirst ocsirus
in heifsrs, Similer views were expressed by variocus otoer
workers also (Carroll and Heelein, 19663 King, 1971; Dedeckova -
Salova, 1974; Matnei and Raje, 19763 Velhenkar, 1976a).
Robsrts (1971) stated thab depending upon the levsel of feed
intake, heifers showed ocegtrws from 7 to 18 months. Topps
(1977) recorded that the main eifect of undernutrition in
the growing helfers was deleoyed onset of sexusl activity.
Aocording to him there was good evidencs to show that body
weight wag the major factor whuich influenced poberty. Ratiray
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(1977) opined that the ievel of nutrition by influsnoing
ithe growth rake nnd time tecen vo reach tae gensiically
determined weight had affected the age ai which catile

veached puberiy.

There exists a close linkage between body weight gain
and reproductive performance of heifers. Baker (1967)
recorded pignificaatly grester relationship between body
welght and cestrouns sctivity in heifers of higher body
weight, Zamond (1970) opinsd that the percentage of con-
ception increased waen heifers reached a genotically
determined targel woight. Dewsoa (1570) explained tunat
grovth and adull weighl gain depended on proiein 2ni carbo-
hydrate intake. He furuher stated that decline in body
veight or scarcely perceptible growth rate adversely inilu-
enced reproductive potenlial. Gleeseon (4572) found taat
svecesy of mating heilfers was morce clowery ralated to body
veigat than %o sge, Donaldson et al. (1977) bad similar

cbservation in iveir oatudy on oross-bred beof heifers.

The level of nutritlon had greut beuring on raie of
growth and reprodustive porformance. howes snd Heulges
{1963) recorded that low plane of nutrition significantly
depressed growuh. Dedvak gt gi. (1966) reported that the
beef heifers receiving hlgher level of crude prolein nad

rapid grovih raie and good coneepiion wioereas, those which
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got lower level of protein hed poor growih rate and failure
of conce,licn. Peashorn and Fenm (1973) revealed that waen
Africandexr heifers were fed eather hay slone or were not hand
fed at all, none conceived bub when hey wom gupplemented with
protein 71.4 per ocent of the heifers eoncaelved. Deaeckova
valova (1974) found tuut heifers which received siandard
rawlon aad befter conpplion rate than those whicn were fed af
lower levels. Axelsonm and Morely (1976) recorded that cross-
bred heifers on higner plane of muwrition hod betser concept—
ion rate. HMathai snd Lage (1576) reported thav Jersey-Sindhi
crogg~bred nelicrs receyving higher plane of nubrition
attaimed puberty earlier, IDoyd (1977) got clear~cut e.peri~
mental evidence to show Shat the level of feeding esmeclally
distary ensrgy intzke had saignizicant oifect on ovarian
activity and cestrus in neifers, Isaver (1977) noited taat
increasing the plame of nuirivion of dairy heifers ln poor
or moderate condition enhanced preguaancy raie, while ineve
wan a non-srenificent decline in pregnancy rate of khelfers

iu good oy vory good coandltion.

Bigher plasne of nutrivion, though important for betzer
reproductive performance, may not give the same desired
result in all situations. Waernick et al. (1965) raised crops-
bred heifers on separate pastures under two levels of preteln

supplementation for a poriod of two years. They reported
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that reproduciive performance of heifers was not greatly

inflvenced by proiein supplementiatlon. Ishii et al. (19807
in a irasl on dapanegse Bleok cattle observed toat the group
0f nealfors whilch rscelved olaadard retion weighed lesa at

‘en noashe of age tuen those glven 150 per vent of steadard
rotiGre Lousver, Llae difrersnce in body weight disappeared
at 15 poutha of a2 and taere wvas no significant diiference

in Jhe reprodociive gerlorma.ce betuesn grouns.

Perusal of reports revealed wide variation iu the
interval beiween pariuricion and fixet observed neat. Chapman
and Casidn (19%7) nowvsd thut the Lfaterval from co.viag 0
Tirost postpaertun oestrug was 689,30 4 38 days in Helatein-
Priesian cowss. In dereford cows Warnick (19%5) o.gerved a
posspartum cesirous interval of 61,40 days, Tracbeiger
(1956) lound 50,20 daye ag tue postparitun oestrous incerval
in Broun-Swiss cows. In Jersey cows Fallon (1958) reported
a mean postpartun inserval of 40 #+ 23 daye. Francis and
Raja (1971) recorded the avorage posi,avivm ossiTowns inverval
as 103 daye in Sindni couse Naic (1979) reporied 52.40 1
3,80 days as poslpartun cestrous imterval ip Jarsoy oross-
bred cows whicn had normel Davturition. DPhogkaran ep al.
(1582} fownd what wne mean iunberval Lron cnlving to cnsetl
ol ceslrum an croos~bred cows gerning body veicht was
48,58 + 5.35 days as azainet 74.00 & 7.86 days in those losing
body weight.
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The relatlonship between positiartun changes in body
weight angd fertility nfier oalving had been widely repoxted
(MoTampart, 19613 MoClure,196%; Xing,1968; Baker, 1969;
Toppss 19773 Patil and Deshpande, 1979, 1961; Deshiande et al.,
1981). MeTaggart (1961), MoClure (1965) and McClure and
Dowell (1969) obscrved that tuere was marked loss of body
weight during postpartum anoestrous peried and a reduced
conception rate to Iirst service in pasywre fed dairy cows.
Swansen (1967) recorded a conourrens finding that asnimals
losing weight had lower conceptlon rate than those gaining
weight. King (1968) reported that Ayrshire cows which
gained body weight during the poaitpartum period had higner
gonce.ticn rate (77.6%) than those which lost weigat (16%).
The relationship between body welsht gain and adequacy of
diet for malnvenance and productéion bad veen further siressed
by King (197%). Iamond (1969) after exemining nearly 15000
beaf cows concluded ihat cows in poor beody condition had &
lover conception rave than those in fat condlition. Beker
(1969) reported ihat the plane of nutriilon of posipartun
cows influenced the body conditlon and posiparium oestrus.
Lamond (1870} noted & positive sorrelation beasvecn body weight
and fertilicy in postparitum cows. Similer observation was
made by Hollon and Branton (1971) in dairy cows. They
reported that cows which gained body welght during the post~-
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partum period had 64 per cent conception rate am agalnst 46
per cent coneaption in cows which lost bedy welght., Otner
workers have confivmed the above findings (Ward and Tiffin,
1975; Mulvehill and Sreenan, 19773 Youdan and King, 1477;
Dees gt al., 197923 Patil and Desnpande, 1979, 1981;Desupande
8t al., 1981; Bhaskaran et al., 1962). De vaccaro (1973)
found that cows galning weight prior to mating had higher
rate of conception than ithose maintaining or losing weichd.
According to Arthur (1975) wnen the cow wae put on a dist
deficient in energy, it mobiliged its own body reserve
resulting in a deoline in body weight, He further explainsd
that cow exposed 1o negative energy balance was likely to

become ancestrous or suboestrous.

Ever though the positive correlation between postpariuwa
welght galn and reproductive efficiency was widely acclaimed,
there were also reportis to the contrary., Richsrdeson et al.
(1976) found no relationship between palviag peroemtage and
the percentage change in body weichy from postpartum to
nidway through mating season. Yadava gt al. (1976) cbaerved
that the ovetrows inverval and conception after calving were
not significantly afiected by the difforence in body coundition.
Ficol (1977) reporsved that though underfeeding reduced milk
yield, it did not affect the calving intervals.,

Proper feeding had alwaye been regarded as an esseniial



9

pravequisite for euccessful bresding ani its eifect on
reproductive performsnce wes wldely accepted. Nevertheless,
wilvbank (1972) asserted that the nutritive requirement ol
cowsg following calving had not been well esiablished. Tae
requirement undoubtedly varies according to body size and
milk produeiion of cows, Many workers were of uasnimous
opinfon that higher plone of nubrition enhanced reproductlive
performance of posipartun cows (Speth gt al., 1962; Wiltbank
et Bl., 19645 Ward, 1968; Dumn et al.,1969; Turton,1969;
Boyd, 1970). Tonere were suifioient evidences suggesitive of
malnutrition being the cavse of lowered positpartun fertillty
in castle (MoClure,1968; HWard,1968; Toppu, 1977; bonerville,
19795 Kodagali,i981). According to King (i971) the repro-
ductive functions were gusceptible to nutritionsl influences
and hence dietetic error could be a cause for remroduccive
inefriciency. After several experimenta Peokwistov (1972)
conoluded that protein content of the ration of recenily
calved cous shouwld not £all below 110 to 112 gn/foed unit
for satisiactory rveproductive performance. Brochart et ai.
€1972) and Sonderegger and Schureh (1977) observed thax tae
reproduction of deiry cows wag signivicantly influenced by
the levels o1 eaergy and prosein in the ration. OChatur-
vedi (1972) recorded wvhat, even though rate of growih of
Hariyans heifers under individusl feeding wag idenbical,sexual
maburity was atiained by 62 per cenl of the animals under

individusl feeding as against 16 per cent in group feeding,
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Cous maintained on a higher piane of nutyiilon, according

to Fozluman eb al.(1973) required only fewer insemination per
core eption. Penghorn and Kemm (1973), Drew (1977),
Yonaldson (1977), and Grainger and Milnems (1978, 1979)
obgerved a posicive relationship botween higaer plane of
nutrition and fertilily in da.ry cows. In an attempt to
study the posipartum ancesirous condition and its causative
faolors in Gir cows Mokaohi et ai. (1974) gave extra
conoentrate and grass 1o 8 cows, while sevenr control anlnals
were not given any supplements., In the ireaitment group
geven out of eightv cows showed postpartum cestrus withia

90 days and six of them coneseived waereas, in the convrol
group only 2 ouwb of 7 shewsd posipavtum oestrus and only

one of them concelved. Idttle (1975) maintained 3 groups

of oross~bred pluriparcous cows at 3 to 8 months of pregnancy
on the rations supplemented witlh crude protein and phoa-
phorus, phoapborus alone and no suprlementation respectively.
The group which got proteln and phosphorus supplementation
had the shortest initerval for the onmet of posstparium cesirus
and the group which got neo supplementaiien nad the longest.
Melonald {1975) explained shat muvriijonal status of caitle
during the postpartum pre-service period hed marked influence
on Pertility et the fivst inseminaiion., He added that
deficlency of dietary enersy wap overlooked as a cause of

postipartum or post-sorvice sncestrus in doary cows, even



11

though lacealing cows required higher levels of nutrients

to maantain basal metabolisme bodaly activitles, reproduciion
ond nilk secretlon. Iuguay et al. (1975), Chondler ei al.
{1976) and Saiko (1976) recorded similar response in cows
wnen methionine or methionine snalogue was given o 8
oupplement. Methionine supplementatlon was found to shorten
the pericd of poastparctun anpesirus and service period. TIne
number of services per comcepitlon was also reduced. Acc-
ording to Yazdava et al. (1976) there appeared to be a trend
for cows im poor comdition to have oegirus after a long
interval of time froom calving laan erther medium or fat cows.
He fwrthey otaved that a low level of epergy prlox to calviag
tead to iacrcasge the interval from calviag to first cestrue
which could not be corrscrved by gi:ving a higher level of
energy alter colving. Battray (1977) reporied that a negative
energy balance could lead {o reprodective fallwre by
influencing cestrua, ovulation rate, fertailization rete,
embryonic swrvival, prenntal loss and birvith welght. Flndings
of nany workersg were iIn accord with the above conclusion
(Boyd, 19773 Hugoea et ol., 1978). Inskeep and Lishman (1979)
wnraveled that the length of postpartwm anocestirus in caitie
varies with breed, age, plane of nuirlizion and intensity of
suckling. Bond and VWeiland (1978) found that raising ihe
feed iptake level prior to parturiticn had no offect on the
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pastpartum eegtroas inberval and conception rate bul signl-
Licent improvenend in the reproduciive performanca was
onoerved when level of Seeding was moderately increased

after calving., In 2 reviow, Morrow (1980) comeladed that
autvition apd fertility were closely related in dalry cattla.
Mazumuat yeprodactive performence was achleved when the ration
balanced in rcopeel of energy, protein, vilaming aud minerals
wag red vo neet the reauirements of animals for grovih,

acinienance and gestotion.

Holness eh al. (1960) established that boith plane of
nwrition and breed had significant effgct on pootpartun
cestrue in Afrikander end Mashona cows. Flane of nutwiilon
had a greater effecth on calving raite than on whe dwwation of
postpartun ancestvrus. Lopes and Martinez (1981) comgarcd
the ofloct of feeding of different supplementery lovels of
concentrates, on Holstein-Friesian heifers duving the lost
45 days of gestatilon end found thet there was no significsnt
diflerence in gestation lengih beiween di:ferent groups. DBat
animals on nigher plane of nurrition exizibilted vposiparihum

ocatrus earlier wnan the oiner groups.

Even though posivlve corrvelaiion between alguer glane
of nuixrition and increabsd po.tpardu reproductive periormnace
was well documerted, there were alsc reporis ¢ the contrezry.

Faguay et al. (1966) and Gerdner (1y69) inferied that Tuedisn,
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a hlgh energy ration during the ezrly lactation peziod did
nov significantly al.er the number of doys requirea ifoxr the
apoeerancee of firet posiviartun ccstrus and vie numoer of
services vequirved per asonception. Morzow gi al. (1.69)
expounasd taat higa gesdueing liberally fed dairy cows were
prone to a higher incldence of oystic felilcles, prolonged
intercalviag period and poor lertility. According o Boyd
{1970} lacwacing dairy cows were wsually fed more graius
than beef cactle buy tasy did not share the fertility bemsilt
from increased enmcrgy. Cronchsst gt al. (1972) aad
donderegger apd Schurch (1977) evon though spproved *ne
aignlfleant influence of energy on posipartun reproducilve
mwrformagce of dairy cows, cawlioned vhal an abuncant sup le-
mentation, lengthened the period for the appo-rense ol
poRLpurbul costrus. Similar apprehension had been expressed
by Bond aad Weilend (3978). Accordiag to deXruif (1y78)
nuiritlon was not an antidote for indesciloty. If agriamy
reguircment for malintesnaunce, milk yield end gessation were
met, thoge for reproduction would also be adegumbely covered.
Jorden and Swenson (1979, b) stated that feeding dietaxvy
protein in excess of that required by tissue caused celluler
danage, resulting in unfavourable ubterine or ovarian ewmvi-

ropment and reduction in fertility.

Various workers have indicated taat higher ®lool lovcls
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of inorganie phospnozus, protein, gluccse and haemoglobin
had a profound influence on reproductive efficiency. It
was espumed that elevated blood value wag a atural corellory

of higher plane of nutrition.

According to the haemsitelogical data published by
Blood gt ol. (1979) the normal range of inorganic phosphorus
wae 4 0 7 mg/dl. HEignett and Hignett (1951) inferred the
oxiscence of a ¢lose relation betwesen phosphorus deficiensy
and bovine inzertilisy. Thim inference was subsequently
confirmed by other workers (Salisbury and VanbDenmmark, 1961;
Boyd, 19705 Elng,1971; Vajovie gt gl.s 1972; Roberts, 1471;
Cuenca, 1973; Meynard and Ioosly, 19733 Satiar,1973; Arthur,
19753 Morvows 1977, 1980; Scharp,1979; Murtuse et al.1979;
Deas gl al. 15790b; Ssnad gt al.1980; Jainudeon and Hofez,
1080}, There arc nunerous reporis that addition of phoo-
vhorus in the diet could solve the problem of amcestrun and
bring about & positive modulatlon of Testility in cattle
(Morrow, 1970; Desnpande and Sane,1977; Singk et al.1976;
Scharyp, 1979; Sanad et al., 19803 Jzinudecn and Hafez, 1480).
Sane (1972) recorded the mean serunm inorgenic phosphorus
level as 5,20 mg/100 ml in anosstrous Gir cows. On the
contrary, Pillai (1980) found the meom value of sorum inor-
ganlo phosphorus as 4.05 mg/dl in mnoestrous eows. Rao ard

Rao (1982) reported a significant inecrease in blood phosphorus
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level in cycling eross-bred helfers at the bime oi osstrus.

According to iewelt (1972) ithere existed a positave
relationship belween levels of,serun protein and fertility.
Deshpande st al, (1973) concluded taat average value of
gerum provein ln cows exhibliing oeswrus was 7.Y0 g per cenmt
but angestrous cous never reached that levels The normal
raage of plasmu proiein accerding to Blood et gl., (197Y)
wags 6,00 t0 8.50 g/dl. Fauil and Deshpande (1979) observed
thet a decrease in blood protein lovel wae related o
anoestrud, Pillai (1980) found the mean sexum protein in
spoestrony heifers and cows to be 6,54 g/dl and 6,83 g/dl

respactivoly.

Terupal of licerature revenled wide voriation in une
value of Blood glucose in caivtle. Gonzaga aad Vergara
{1956) estsblished that toe blood glucose lavel of dry cous
ranged fron 43.11 wo 63.29 mg/ 100 ml whereas, that of tne
lactating cows ronged Irom 23.48 to 90.91 ag/100 ml.
According to Blood et al. (4979) the normal ruoge of blocd
gZlusose wag 35 o 55 mg/dl. MoClure (1968) recorded luut
in cows which showed a conception percentage of 67 1o T2,
the blood glucose level ranged from 34.70 to 37 mg/100 i,
wnereas in infertile cows tae lovel was below 30 ag/100 nl,

Vorious workerg have reported that low bloocd glugose levels
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are aggociased with anoestrus and lower conception rates
(McClure, 1970, 1972; Payne el al., 1970; Oxenrsider and
Waguer,1971; Garden,1975). DBaatia et al. (1972) reporteq
that the value of blood glucose ranged from 57.10 o

79,90 ma/ 100 ml and 56,71 to 75.60 mg/100 ml respectivel,
in Hoariyana pure bred and croos~bred hellfers. Tney

further observed that the value decreased with age., DSane
(1972) recordsd the mean serum glucose level of anocstrous
cova as only 39,40 mg/100 ml and clained tnoht ithe problen
of anoestrum could be solved by lucreasing the scrwn glucose
ievel bto 53 mg/100 ml by feedang addiiional energy. Cusnca
(1973) and Boyd (1977) made similar observations. Downie
and Gelman (1976) unvolded a positive relationship beuween
rise ia level of plasme glucose aand fertility in cows. They
demonsisrated a slgnificent elevatioa of plamma glucope level
in fertile cows and & decline in infervile cows. Velhonker
(1978b) esiablisned that heifers which received a moderately
elevated plane of nutrition showed higher bloed glucose
value (54.74 % 4.89 mg%) and ned botter and conslstent
reproductive performance in verms of age and weignt at
puberty ana sexuval maburity, growth rate, ovulatory heat
and pregnancy rate, Ieshponde gt al. (1978) expouwuded tnch

the level or blood glucese is an impostont pacameler to

evaluate the reproduclive status of the postpartarient ocow,
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They furtaer expleined thab in cows which exhibibed ocestrus
during postpartum peoriod she blocd glucose level gradually
increased from 48,00 to 57.14 mg per cent whoreas, ia those
which did not show cesirus it decreased from 47.88 to 45.44
ng per ceat, This fiading wos later confirmed by fatil and
Beshpande (1979). Pillal (1960) obsorved a mean sorum
glucoge level of 48,49 ng/dl and 51.00 mg/dl in ancesiroas
helfers end cows reapeciively. Rao and Rzo (1982) cbserved
gignifieant ianciease in blood gluocse level ln ercus-bred

bellers quring cestrus.

Morrow (1970) recordsd that the haemoglobin pevcontage
in ansestrous cows wag below 9.80 z/100 ml compared 16
10,60 g£/100 nl in cows with mormal ocestrous cycle., The
norrmal values published by Blood et al. (1979) rauged from
8 to 15 g/100 ml. Wagner (1972) analysed iue data and Zeund
an apparent asspociation between low haemoglobin level and
anoestyvm in deiry cows. Accoxdiung to Morrow (1U77) the
cows with haemoglobin levels var,ing fzem 10.20 to 10.78 g/
100 ml breq earlier compored 10 those with a mean haemoglobin
lovel of 6,1 /100 mi. Pillai (1980) onserved a haemoglobin
level of 9,16 g/dl and 9.70 g/dl in ancesivous heliers and

cous regpeciively.
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MATERIALS AND METHODS

The materiala for the present investigation oonsisted
of 30 croso~bred cows (Jersey X Sindhi, Jereey X loeal,
Brown=Swiss X local) belonging to the Univerai'.ty Livestook
¥arn, Moanuthy. 4nimels in advanced stage of pragnanoy
before completion of 270 days of gestation were seleoted
for the study. The animals were weighed on the 270th dey
of pregnancy to obiain the prepartun body weight., All the
animale were reared under identical feeding and menagement

practices until partwrition.

Immediately after calving tne body weight of all
aninals was recorvded and they were allotied in egqual numbers
at random to the three groupa. The first group was treated
as coatrol end was glven ordinary form ration as per the
Sen and Ray (1971) standard. The aninals in the second and
third groups aseigned to treatmeants I and II weres fed
rospectively 115 and 130 per cent ration fed io tire control
animals, Durlng the enbire course of the expariment, the
aninals were stall fed. Roughage was fed in the above
proportion and water was given gd libijus to sll the animals.

All the experimental animals were regulasrly weighed at 15
daya intervals fro; tue day of parturitlion and slso on the
day of first postpartum neat. The data on the postpartun
body weight and the number of days required for the onset of
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postpartur heat were compiled and analysed to find the
effect, of pootparbum gein in weoight on the onset of post-
partum oestrus ia the 3 groups (Snedecor and Cochron, 1467 ).
The »uttern of postportum cestrus, suck as duration and
inteasity of cestrum and time of ovulailon were aleo situdied

in the experimental animplo.

Data on woe onset of postpartua cestrum of 71 cows
in vhe herd not included in tae sxperiment were compiled
and comparsd wilh the data on the 3 experimental groups io
find out the effeet of management on the postpartum repro-
dustive performasnce., The data on ihe milk yield for the
first 60 days of lactaticn in respeot of 71 cows in the herd
and those of the experimental animals were collecied and the
lactallonal yicld for 305 days celcwlated by multiplicazion
wilth a facior 4,14 (Anon,1973). The daia were analysed
stavistically to f£ind out the exfect of higher plane of nut-~
ritlon and management on the postpartum reproduciive perfor-
mance.

Pive animels from each group were pelecced at rundom
10 eatimate the serun phosphorus, protein, glucose and lne-
moglobin levels., Hloed from selected animals was collecued
on the second day after parturation and ihereafter at regular
intervala of 15 doys end also on the day of posipartun
ogatrum. HBlood sauples were collcoued between 10 to 10.30 All

t0 mininise variation.
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About 10 ml of blood was collected iato & temt tube
and alloved 0 clot. It was taen centrifuged at a vemp=-
eratuce of 10°C in a refvigarated centrifuge wnd the svsrum
wag collcoted in & iesi tube, labelled and kept uvnder
refrigeration for bicchemical sstimation of phosphorus,

protein and glucose.

Inorgnaic phosphozug un geruwt was sstimaited g per
Figke and bubbarvow {1525) and toial protein in serws by
Biuret method (Cornall ei &l., 1948). Serum glucowss was
estamated by O-Toludin meihod of Hultman (1959) modifised
by Dubowski (1962) and Hyravinen and Rikkila (1962).

Hlood in 2 ml gquantities was collected in a west tabe
containing a pinch of EDTA for estimntion ol haemoglobine.
Cyenone bhaomoglobin meshod (Benjauln, 1974) using en Eroa

Hemephotometer was adapied for tne above estimation.

The data on biocaemical estimation of serum inorganieo
phosphorub, provein, glucose and percentage hasmoglobin were

compiled end snelyscd (Spedecor and Cocnvan, 14567),
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In order +o undersiand the effcet of differsnt
distary levels on the postpsrtum reproductive performance
of eoross~bred cows, 4 detailed otady was conducsed using
thirty cross-bred cows of the Unilversity Divestock Farm,
Mannuthy. The animals were rapndomly allotted to three
groups vigs: control, ireatment I and treawment II. The
control enimals were fed farm ration based on Sen and Ray
Standard, whereas animals in treatwent I and treatument II
were fed respeotavcly 115 and 130 per cenl of the eontrol
ratlon. All the aanimals were welghed at 15 days insexval
from the day of oalving to the day of postpartum cesirus.
Hleood wam anglysed for inorganic phosphorus, protein,
glucose and haemoglobin once in every 1% days from 2nd day
pos tparbum, Duraing bthe couarse of the experiment one cow
from {reaiment 1II foll sick and was removed from the iridl,

The gtudy lasted from June 1o December, 1082.

The data on bthe prepartun and pomitparium body welight
of vhe conuvrol and the treatment groups sre furmighed in
tables 1, 2 and 3. The enimsgls in the coutrol and treawaent
groups I and IT weaghed 355.70 & 17.28, 335,10 2 11,06 and
367433 2 16,906 kg respeotively at 270"421 day of gesiation,
The posepartun body weight of the three groups at O day of
calving were recorded 0 be 325,20 » 15.85, 303.30 + 10.51
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and 333,77 & 16,72 kg raespectively indiccting a steep
decline (Frgel, 2 and 3). The posipartum body welght of

the control, itreatment I and treatment II at 15, 30 and

45 deye vere recorded to be 317.30 & 15.16, 314.50 & 15,55,
315,70 + 15.42 kgy 29%.60 + 11.00, 300,60 = 10.62,

312,38 & 11.60 kg; and 329.55 2 16.38, 332,50 & 16,13,

335417 2 16.07 kg respecsively. Tne decline in body weight
continued for tne ficsst Yorvnight in all bthe taves groupe,
though at a reduced rate. The decreasing trend in body
weight was meintained upve 30 days posvparium in tae comtrol
animals, but in bobh the lreaitmens groups the body weight
showed a glightly increusing itrend from 15 &ays pesivpartum
oawards. In she control group the body welght almost
levelled bolween 30 and 60 days pos.partun and shoved 2 gteep
upwerd tropd enly at 75 dayo. The treacment animals in
which signi.ionnt weiznt gain vas noviced beyond 30 days
postpartum, came b0 cestrus much earlier than the coatrol.
Tue megn body welght of conirel, trestment I and treaument II
on the day of postportum ocestrus were 317.10 £ 15.5, 306,20 2
12.29 and 334.42 + 16,00 kg reaectively and the pesspartan
oestrus intervals in the corresponding groups were 62.10 +
4.63, 56,60 + 5.53 and 53.22 + 3.75 days respeciively.
Analysis based on one way olassificatlon to find out ilhe
effect of body weight on the posipartam oestrus im all tae

three groups reveoled no significance (Table 4). Illowsver,
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il weg observed that the animsals in treatment II had the
ghortest postpartum oeslrous interval, rollowed by sniamals
in the treatment I. Asalysis of the datas on postpartum
body weight of the correswond.ing stages revenled no cigni-~
fieant differeace botween groups {Izble 5, 6, 7, 8 and 9).
S¢ also, toeye was no significent differences between groups

in regord to posiparbum oestrous invervals (Table 10).

Since body welgid onanges in different groups were
more nenifest duwring 16 vo 30 days postpartun, the data on
the difference in body weight were worked oub and analysed.
It can be geon from tLable 11 that while the control animals
lost weight, taose in botn the treatment groups gained
weight. However, wne coefficieats of corsrelmtion betwesa
difference Ln body woignt during deys 16 - 30 posipartun
and the postpertus oestrous iatervals in all tne three grouys
were not sitatisitieally significumt, Ibe co-sifficlents of
correlailon between groups were algo not Lound o be signi—~

Z2icand.

During tas course of svudy vhe deration of ceatrua,
invensity of cestrun and time of owulation were observed.
The grouped dota are nresented in vable 12. Annlysie ox the
data revenled itoat there lo po sagnizicant dilference Letween
&roups with respeet to the dwration of oosirus, invensaty of

cestrum and time of ovilaiticn. The duration ox oestrus ranged
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from 15 to 30 howrs in 211 1lhe covws except fn o control
cow vhich eshlbited 8 short ocestrun cf 10 hours duration.
The durastion of ceotrus in 2% cows ranged fron 15 ~ 25
hours, woeereos the remeiniag 5 aniwals had a longsyr cealrun
of 25 ~ 30 hourg. The invensity of cestrun wss prodgunced
in 21 out of tne total 29 cows brought wder triml., OF
these 8 belonsed 1o treavment II, 7 to treowment I, aad 6
o combrol, Mediwn heat was exhibited by only one animal
in the control group, The time of ovulation ranged fron

8 to 20 houra after the end of oestrus. Though najorii, of
the oninals ovulaved betweon 12 to 20 hours postoestrus,

8 aninals ovulated withnin the firsy 12 hours.

The dnta on che Licst powiiavtua cescras of 71 eowo in
the herd wers collecsed and comgared with tlose ol she
experrasucal ammals {(Table 13}, The posiparuuil voBLrous
interval of a0 herd was 82,50 & 5,76 days g agarnet
62.10 £ 4.63, 56,60 + 5.53 and 53,22 + 5,75 deys for the
coatrol, treatmeat I and treatment TI roovectively (Tig.4).
Statistical anslysis revealed thnt there was srgndl “lgany
diiference between grouns on the pusct 0.7 PO .par bum
osstria (P / _0.05), Though T1 T2: T3 T4; and I2 T4 weire
homogonecus, 1 I3 and T T4 woere found 1o be lieverogeunsous

groups (Tables 13 and 14).
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Table 13 preventa dnta on the Tastzticnal yiold of
bie herd, control, trectment T and treatment Il, Thougn
there ls ne significent dif{ference in ‘aciatloa yield
betwgen groups, vhe wilk yield of coutrel, treawment I
and treatmeat 11 ace found 4n ne apparaavly Rigaer than

the hard average (Teble 15),

The data on seywn incrganic phosphosus ui cenirol,
treatment 1 and treainent II are furnisnod in tublaos 16,
17 sud 18 resrectively. Tae serum 1NOTERALC prOSDROTAS
levels in contrpl aninels at 2, 15, 30 and 45 days powot~
partum wvare 4,66 » 00,15, 4.48 » 00,12, 4.80 ¢ 00,93 ond
5.08 + 00,09 mg per cenu resnmectively. The corresponding
levels for treatment I amd irentment TI were 4.42 + 00,235,
4,38 * D0.17, 4.68 * 00,30, 4.60 & 00.12 mg per cent and
4.62 + 00.12, 4,64 # 00,15, 4.44 # 00.21, 4.88 ¢ 00.15 mg
per cent resmecilvely. The scrwr inorganic phoaphorus
levels on the day of osatrus were 5.18 & 00.11, 5.44 # 00.71
and 5,00 & 00.11 mg per ceni ln tae coatrol, treacment I
and treatment II reapectavely (Fig.5). Statist.cal analysis
pf data did not reveal any significant difference between
the corresgonding stages of the 3 groups (fables 19, 20, 21,
22 and 2%), The dete on the inorgzanie phosphorus levels of

three zroups were regrouped and analysis carried out 1o find
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out whether there was any signifiecant dilference in the
perum phoephorus levels bofore oesirum and on the day of
pop bpartun ocestrul. By applylng ncrmal etandard error
differeuce itest (teble 24) i1t was foand theb taere was sig-
nificant difforence becween the vulues before cestrum and
on the day of ocatrum in control (P /_0.01) and treatment LI
(P /_0.01),

The data on serum proteim leovels in respect of control,
treatmeal I and treaiment II are furpished in Tablea 25, 26,
snd 27 respectively., The gcrum proéein levels in control
animals at 2, 15, 30 and 45 days poscpariun were 8.37 + 00.206,
Ge16 + 0015, 8,19 2 00,19 and 8.77 # 00.19 g per cent res-
pectively. The corresponding levels in respect of treatmeat I
and treatment II wero 7.80 2 00.22, 7483 2 00,22, 515 2
00,14, 8.21 » 00,14 g per cent aad 3,05 + 00.35, 8.89 x 00,17,
9419 % 00.22, 8,96 & 00.72 g per cent (Rig.6) respectively.
The sexrw yrotein levels on the day of cestrus were
9.22 00,20, 8.28 » 00.08 and 3.09 » 0.17 g per cent in
the control, treatament I and treatment II groups azespsctively.
Statistical amalysim by one way eclusiification besuesn tue

P

game 8tages of the 3 groups revealed sigaiiicant dilference
on 2y znd 30 days postpartun and on the day of ocestrus
(Tables 28, 29, 30, 31 and 32). Pairwage comparison of data

on serunm protein at 2nd day pos.parium revealed that only
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treatments I end IT vece heterogencous. On the other hsnd
at 30 day pootparium the control and treaitment I were found
t0 be heterogensous (P / 0.05) while all others were
homogenous groups. On the day of oesirus heverogensity was
obaerved betveen ooutrol and itreacment I and ireatneat I
and treatment IX., Application of rorunl swandard error
difference test (Tables 33) revealed signirleant difference
in tre values prior to oesvrum end on the day of postpartum

cestrum 1a both control (P / 0.01) and freatment I (P £ 0.05).

The serum glucose lovels of control, trectuent I znd
treatment II ore prescaied in wable 34, 55 and 36 res:cetivoly.
The levels of goerwm glucose im conirol animals at 2, 15,

30 and 45 days postparium were 57.40 % 5.60, 53.42 2 3,90,
54.98 + 2.4% and 53.02 & 1,77 mg per cent rescechively.

The corresponding levels for treatmeat T and treotment II
were 55.51 * 4,26, 50.58 5 4.92, 36.55 2 6.09, 53.08 2 2.47 ng
por cont and 65,08 £ 4,07, 57.22 & 2.75, 54.50 & 1.50,

57.85 # 1,80 mg per cent rospectively. The serun glucose
levels on the day of oestrus were 57.20 x 2.75, 01.04 & .58
and 60.94 + 2.19 ng per cent in the comirol, sreatment I

and treetment II rearectively (Fig.7), Statistical analysis
of the data by one way classificatioa revealed mo significant
difference belueen correspondlng stages ol the 3 groups,

except at 30 deys postpartum (Tables 37, 33, 39, 40 and 41).
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Pairvise comparison of the data of the stege ravealed tuat
botn control and treawment I; and treatmeat I and treatlieam IX
were heterogessous growps. Nocmal standard exror difierence
teasv (table 42) sihowed sagnillcant aliference in the values
before cesirua and on the day of cesirus only in irextuent i
(P £.0.01).

The haemoglobin levelas of cousrol, treawent I and
treatment II are furnisied in tables 43, 44 and 45 respect-
ively, The percealage maemoglobin levels in the control aniuals
at 2, 15, 30 and 45 doys posvpartun were 11,10 2 00.40,

11.52 & 00,62, 11.58 2 00.54 and 11.20 2 00.86 g per cent
regpectively. Ian the tremiment I and treatuent LI, the corres—
ponding levels were 11.84  00.73, 12.42 & 00.51, 12.15 »
00,60, 13.00 * 00.12 g per cent and 12.48 2 00,53, 12.52 & 00.57,
11,80 & 00.61, 11.63 £ 00.40 g per cent resnpsciively. o©n tue
day of oestrus the values were found o bs 11.52 + 00.61,

13.28 2 00,12 and 12.78 & 00,35 g per cenv in the control,
treatmens I and treawment II respectively (Fig.B). There was
ne sigmificont difference between juc corresponding 9tages ol
tne 3 groups exoept on the day of ocestrum (P / _0,05). Coutrol
and trestzent I, and control conu itreatment II were found to

be neterogenecus groups on vairwlse comparison (Tablee 46,

47, 48, 45 and 50). Analysls by novmal @tandard error diii-

erence test (table 51) after regrouplng of the data showed
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that there was sizuificant diffsrence in haemoglobin values
prier to cestrum and on the dey of cestrum in treatment I
(P /_0.01).



TABLES



Table 1. Effect ol body weight om pocipartum ocestrus.

(conwrol)
Weight on  FPosilparitum Eﬁi%ﬁ: No. of
51« 270th day veight 15th day 30th day 45th day 60Lk duy 75ts day dos of days
No.of gestation O day (kg) (kg) (kg) (kz) (xg noyOoe for the
(k) (sz) 0 onset
postpartue of
oestrug
h stpartm
Gg)  Poiine .
1. 339 310 307 307 304 309 - 309 60
2, 440 404 394 394 594 395 395 395 64
2. 299 2614 255 249 255 257 257 52
4, 360 336 318 319 326 329 329 52
5. 339 314 310 302 302 304 304 54
5, 255 235 226 226 226 226 226 226 63
Te 426 375 361 362 368 370 370 370 65
8. 355 328 524 316 320 325 325 59
Ye 358 331 335 335 321 320 300 319 101
10. %86 359 340 335 336 337 337 51

Meann  355.70 » 325.30 £ 317.30 £ 31.50 £ 315.70 & 317.20 &+ 322.75 x 317.10 # 62,10 2
8E 17.28 15.85 15.16 15.55 15.42 15.50 38.00 15.50 4.63




Tablo 2. Effect of body weight on postpartur cesirus
(Treatment I)

Welgub Ho. of
Welght on  TPostpartum g
Si. 270tk day weizat  15th day 30th day 45th day 60th day go e fgg-‘/ihe
No. of gestation 0 day (k) (kg) (kg) (kz) Y
%kg) (xg) onset of onget
postparium of
vestrud postpactun
(ke) oestyrus _
1. 317 270 261 271 271 269 271 66
2. 316 287 285 294 294 295 295 65
3. 3357 312 301 294 295 205 305 54
4. 589 349 360 366 366 378 378 56
Se 365 324 329 319 320 320 320 56
Ge 381 343 334 334 354 350 357 79
Te 310 293 284 285 - - 286 26
B 310 282 280 283 284 286 286 76
Je 346 316 314 312 514 316 316 59
10, 280 247 248 248 - - 248 29
Mean 335,10 * 303,30 & 299,60 3 300,60 »+ 312.38 x 315.63 & 306.20 + 56,60 2

11,06 10.51 11.00 10.62 11.80 12.77 12.29 5.53




Taple 3. Efieeci of body weighy on poutpartun cestrus
{Treataens 1.)

Welsht ¥o. of
Weleght on Fosipartuc on the days
S81l. 270tw day welgnt 15th day 30th day 45tn dsy dey of for the

Ho. of sowtation O day (kg) (kg) (zg) nogtpartum oaset

(kg (xg) pestrus o
(kg) postrartun
DegLYuD,

1 409 367 370 375 279 378 55
2e 369 329 317 325 328 319 64
S 253 257 256 257 257 257 3%
. 306 204 282 262 279 281 55
Se 431 385 380 392.5 333 397 6%
. 362 235 324 322 329 327 68
Te 329 35 307 307 307 397 57
8, X4 339 330 337 343 343 54
e 431 385 294 395 389 393 33

tisan 307.33 2 335,77 *  3249.55 » 332,50 & 333.77 & 334.42 # 5%.22 &
on 16,96 16,72 16,58 16.13 16.05 16.00 575




Table 4, Analysis of variance on body weighi
and postpartum ocestrus.

Source af S5 M8S 4
Treatment 2 384,3168 192,1584 0.8583
Error 26 5820,8556 223.879

Total 28 6205. 1724




Table 5. Analysis of varisnoe of body welght
on 0 day postpzrium.

Souroce ag S5 HBS F
Treatment 2 4774.796 2387.%968  1.2523
Erroxr 26 49565.7557 15064375

Total 28 94340.55




Table 6. Apalysis of variance of body weight
on 15 days postpartumm.

Source af 88 MSS F
Preatuent 2 4331.2777 21653,6389  1.15098
Error 26 48920.7223  1581.566

Tobal 28 53252

Table 7 Analysis of variamee of body weight
on 30 daye pontparium.

Soaxoe af 53 MS8 F
Treatment 2 5162,3663 2581,1932 1.3426
Errox 26 49986.3723 1922.5528
Total 28 55148, 7580

Table 8. Anaelysis of variance of body weight
on 45 days posiparitum.

Source ar 58 M5S F
Treatnent 2 2650.3917 1325.1958 0.6613
Erzor 24 48095,275 200%.9698

Total 26 50745.6667




Table 9, Analysie of variance of body welghi
on the day of postparitum oestrua.

Source ar B3 MS8Ss P
Treatment 2 3756.4961 1878.2480 0.8853
Eyror 26 55162.0556 2121.6175
Poval 28 58918.5517

Table 10. Analysis of variance of nuaber of daye
from calving 10 onset of ocestrug.

Soarce af 55 MES P
Treatment 2 384,3168 192.1580 0.8583%
Ervor 26 5820.8556 223,8791

Total 28 6205.1724




Tabls 11. Effect of body weight diffevence between days 16 and 30

pogepartum on the onset of posivpartum oestris.

Sle ... . Welgnt difference bevween  No- OF dags for the oo opspgent
Ho, Yelgat on the day of ealvinlg "g.75"46.30 postpactia omet Of POSLPATEUL  gorrelabions
Treat~ Treat~ -, Treat- TIreat— Treat-~ Ireat-
Control mept I ment II Coasrol _éent I _ment II Convrol ment I went I1
1. 310 270 367 ) +10 +5 60 66 53 Gonirol ri1=0.2112
2o 404 287 329 ] + G +8 64 65 64 Treacmont I v2=0.1897
3o 261 312 357 -9 -7 +1 52 54 25 Treat.ent 11 r3a0.4145
- 336 349 284 +1 + 6 1] 52 56 55 »1& 12 = 0.0406
Se 314 334 388 ~3 ~10 +0,5 54 56 50 2 & r3 = 0,4070
6. 235 343 339 0 9] -2 63 T4 68 1 & r3 = 0.4238
7o 375 295 306 +1 + 1 0 65 26 57
8. 528 282 339 -8 + 3 *7 59 76 54
9. 331 316 385 0 -2 +1 101 59 35
10. 359 247 -5 0 5% 29
Mean 325.30% 303.30% 333.77% -2.8 1 2.94 62.10% 56.60+ 53.22%
SL 15.55  10.51 16.72 4.63 5.53 3e75




Table 12. Fatuveran of postparium ogetrunm and
ovuiation.

Coarenteristics Control Tre?ctment Trea;gment

Duration of oesirvs (hours)

10 - 15 1 - -
15 -~ 26 3 4 3
20 - 25 4 4 5
25 = 30 2 2 1
JAntensity of heat
Proncunced 6 7
Medium 3 3 1
Weak 1 - -
Time of ovulation after
the end of cestrus (hours)
8 - 12 2 % 3
12 -~ 6 5 4 4
16 - 20 2 3 2




Table 13. Postparium ocatrous intervals and lactution
yields of toe herd, control, treatuent I and
treatment I1 oovs.

Performance of diffe.eni groups

Parameiers Herd Control Treatment I Treatment II
(T3) {123 (13) (74)
Wumber of days® 8250 » 62.10 + 56,60 * 5%.22 *
T e s 5.6~ 463" 5.5 5057
cestrug 71 (10) (109 )

Milk yield in one

iactation (xg) 1765.50 & 2435.50 + 2264.80 & 2241.00
78,03 166439 97.40 146,90
) (10) (10) (92

ir

Figures in parenthesis denote number of
cbeervation.



Table 14. Apalysis of variamce on the postpartun
oestrous interval (herd, control,
ireatment I and treatment II),

Source df Nt M55 ¥
Treatment 5 0.2492 0.0831 6,079
Erroy 96 1.5123 0.,04%67
Total 99 1.5615

T1 cnd 3 are heterogeneous
T1 and T4 are heterogeneous
71 and T2 are homogerigous
T35 and T4 are "

T2 and T4 are ’s

Takle 15. Analyeis of variance on milk yield
(herd, control, treutuent I and treatment II)

Source qf S5 M8s ¥
Treatmant 3 0.747813 0.249271 1.08556
Brror 96 22,4845 0.234214

Total 99 23,232315




Table 16 )

Serum inerganie phospuorus levels (mgh) betveen calviog
and postparbun oestrum. lontrol.

Bl. 2nd day alter 15th day aftoy

Z0th day after 45ih doy aftor On the day of post~

o, calving calving calving calvaing partumn oeotrus
Te 4.30 4,30 4430 5.00 560

Zs 4.60 4.30 5.00 5,30 5.50

3. 4,60 4.30 4.90 5.30 5.30

4e 4,60 4.60 4.80 4490 4.90

Se 5.20 4.90 4.90 4.90 5e20

Hean 4-66 : ‘2-88 _*; 4.80 : 5008 3 5618 *

B 00.15 00,12 06,13 00,09 0.1




Table 17. Serum inorgenic phosphorus levels (mg®) between celving
and posspartum cegirum. Tresipent I

5l. 2nd day after 15th doy after 30th day after 45th day after On the day of cnset

Ne. calving calving calving calving of postpartum oeatiue
1. 4,30 4e30 4.0 4460 4,60

2. 453 4430 430 4,30 4,30

3 4.00 4.00 4.90 4,60 4.80

4, 4,00 5.00 8.00

Se 4.30 4.30 5.40 4.9G 5.30

Mean d.42 4438 % 4,68 # 4,60 & S5.44 =+

SE 0G.26 00. 17 00.30 00.12 00.71




Table 18, Serum inorpanic phosphorus levels (mg$) beuwween calving and
postpartum ceotrun. Ireotment II.

8l. 2nd day after 15th day efter 30th dey afier 45th day after On tne d2y of onset

. calving calving calving ealving of postpartun cestrus
e 4430 8.00 4.00 5020
2. 4.60 4.70 3,90 4.90 4.90
3e 450 4.10 4.60 4.60 4.50
4. 5.00 4,70 5.00 S5e 30 5430
5. 4.70 4.70 4.70 4,70 4.7C
Mean 4.62 4.64 4.44 4.88 5.00

8B Q0.12 00,15 00.21 00.15 Q0. 11




Table 19. Analysis of vaviance of level of serum
inergenic phosphorus bebtween iaree groups
at 2 days posipariul,

Sowvoe af S8 M58 F
Traatment 2 0. 156651 0.078325% 0,406268
Irror 12 2.315522 0.19279%4
Total %4 2.47017

Table 20. Analysis of varigace of level ¢ serum
inorganie phosphorus hetween vhree groups
at 15 days posiliartum.

Source af S8 M58 P
Treatment 2 a.172 0,086 0.813376
BError 12 1.268 0. 1056607
Totsl 14 1.44

Table 21, Analj ois of varlence of level of serun
inorgande phosphorua betyreen turce growns
at 30 days postpavium.

Source af 83 Mog ®
Treatnent 2 0.332643  0.166322 0.8097 11
Error 1 2.25947 0,2054089

ey - —

Total 3




Table 22. Analysis of vaviance of level of serum
inorgenic phosphorus between three grours
at 45 days postpartus,

Source af S8 MSS Iy
Treatuwent 2 0.512192 0.256056 4.02788
Error 10 0.,655808 3.062581
Total 12 1.148

Table 25, Anslysls of variance of level of serum
inorgauic phospiorus beteen three Jrowps
on the dey of posipartan costrus,

Seurce 4f 59 MS3 ?
Treaymens 2 0.469%33 0.2446567
Erzor 12 10,52 0.876667 0.279088

ok g s

Total 14 11.009333




Table 24, HForual ssandard error difference test., Ievels
of serun inorgante phoopherns (mgd).

Lgvels postpartur prior Levels on the day of Values Differgnce in_mean
Itens to tae onget of oestrus poabyactim oeatrud. ) ST of mean
Treat- Treat~ ireat- Qreat~ Treat—~ reate
Combrol [lopi't memt Ir COAWOL [oii7T gemy 1z COPMOl otz meat II
liean 4.81 4.51 4,6% 5.18 S5e44 5
Standard e *%
de‘V.Lation 9031 0046 0135 0-24 1-59 0a24‘ 2084‘ 1'29 2'59
o, of
obg.rvat~ 24 13 20 5 5 5

ions




Table 25, Serum proteln {(g$) levels betweon ocalving
and posbpartuw cesirug. Contrel,

$1. 2nd dey 154 day 30th day  45th day  f 200 0V

No.after calving aftsr calving after calving after calving paTtwn
oeatrus.

1. 845 Re25 9.15 S 15 9.50

2 7-65 /065 8.00 8,40 9'50

N Fe 15 8445 8.40 9.15 9.0

4. 8.00 E.45 8,45 5,90 P

Se 8.60 8,00 8.45 3.25 Ce4S

Hean 8,37 = 8.10 & 8.19 = 8,77 % 9.22 %

0u.26 02,15 00.1y 00. 19 00.20




Table 26, Sorum protein (g%) levels batuesn calving
and post ariwe oegtras, Treatment I,

On the doy
S1. 2nd day 15ih day 30th day 45th day ol poot-
No. &afier calving after calving afier calving after calving poriwm
— oestrus_
1s 7.80 TR0 T+80 8425 8.00
2. 7.10 7.0 8,00 8.0V B.2%
S 8,00 T80 8,45 8,00 3.45
4. 7.65 8,45 ve .o 8.25
5. 8.45 8.00 8,25 8,60 Suith
Mean 7.80 % 7483 3 813 # Bu2% 2 Se20 2

8o 60,22 0u.22 00.14 00,14 n3.038




Table 27. Secun protein (g4) levels hetween calving
and pegtpar: m cestrug. wrestment Il

On the day
&l. 2nd day 1Hth day 20th day 45th day of post~
e, af.er o lving afeer calving aiter calving efter calving gartum
oectrus
1. 8.90 B.95 8,60 . 9.35
2. 8,70 915 8,85 9.15 9,15
Se 9,15 8.95 9.90 335 9.35
4. 3.70 9.15 9.25 9.35 9.15
5e .80 8435 G. 15 8.00 8.45
Mean 9.05 + 8.689 & Y. 19 2 8,96 % 9.09 +

SB 00. 35 00,17 Q0,22 O, 32 0017




Table 28.

Anaiysias of varionce of level of agerum

rrotein between taree groups et 2 daye

poatpartum,

Source af 88 MSS b
Trestment ) 5,516333 1.958167  4.95948"
Error 12 4.73%8 0.3948333
Total 14 8.654%33
Treatment I and Treaiment I Eeverogeneous,

Control and Tveatuent I Homogeneous

Consrol and Treavieat Il

"

Table 29, Analysis of vavicnoe of lavel of serum
protein between thvee groups at 15
daya yostpartum,

Source ar S8 M85 »
Treawnent 2 24942333 1.471167  0,92456
Error 12 19, 094503 1.591209
Total 14 22.036833




Table 30, Analygis of warlance of leovel of serum
protein between thres groups at 30 daya
postpartum,

Souree 4f 58 M3S F
Treatuent 2 2.,685643 1.3428

%
Trxor 11 1.866495 G,106968  T7.913%67
Total 13 4.552143
Control and Treatunent I hetecrogenaous
Treatinent I and Ireawnent Il .t
Control and Trealment II homosencous

Table 31. Annlysis of vorisnee of level of serum
protein bevween three groups at 45 dajs
postpartum,

Source at S5 MS3 F
Treatuent 2 1.22748 0.61374 2,76899
Errow 10 2.21648 0,221648
Total 12 3.44396




Table 32. Analysis of vaciance of Level of gerum
provela between ithree groups on tne day
of postpartun cestras.

Source at 5] MGH P
freatuont 2 2,594333 1.29717  10.2206"
Total 14 4. 117335

Control end Treaweat I helerogsaeous

Treasoent I & Treatment II ’s
Control and Trewtvasnt II homogeneous



Table 33, Normal standard error dlfference test.

gerwm protein (gi).

Levels of

Levels on bthe day of poat—

Difference in mean

y Levels postpartwa prior e

oem £0_ogBtrug BArLLR_QesTTUs Valucs -of tean,

; Trect~ Treat- Treat—-  Lreat- reate eal-
Comiral o+ ' ment II Control ont I npent II oawrol  est I_ment II_
Mean 8.48 9.97 9.03 .22 8.28 §.09 .s ae .o
ShH *

Standard 324 2438 0.233

deviation 0.48 0.42 0.54 0.46 0.19 0.37

Moo of

cbaezrvat-

ions 23 15 20 5 5 5




Table %4. Serun glwcose level (uad) berween calving
and postpartum osstrus, Control.

81, 2nd day 15¢h dey 30th day 45%h day dagnozn;oeh
Ko, after ecalving after calving after calving atfter calving paxium

e e e 2 et e o et e e o - oeBRTus
1. 55,50 5000 50.60 5400 54.00

2. 50.00 45,80 50,00 46,40 50,00

3. 42,80 46,40 58,20 54.10 Slie 30

4. 64.20 Sede 30 54.10 5710 57.10

5. 75,00 66.60 62,50 ©3.50 66,60
Mean  57.40 2 53e42 2 54.98 2 55402 2 S7e20 %
SE 5,60 3.38 2443 1.77 2.75




Table 35. Serum gluccse level (mg¥) nelwsen oulving
and posipartuw cescr °g, Treatmeut I.

On ths day ol

Sl, 2ana day 15th day 30tk day 4510 day past-
Nos.afber calving after calving afver calving afier calving partun
0eplrus
1. 52.70 50.00 50,00 58,30 64,20
2e 57.14 3330 35,30 40,40 50.00
B 41,60 50,00 21,40 54,10 62,50
40 58t30 62050 .o L) LR ]
5. 67.50 57.10 41,50 53.50 T1.40
Mema 55.51 & 50.58 & 36455 53.08 * 61,04 »

88 4,26 4492 6.09 2.47 3.50




Table 36. Serum gluco.e lovel (mgh) cetwsen celving and
postpacvtun oegtrus. [ye.uasnt IX.

On the doy oi

Sl. 2nd day 15th day 30th day 45ta day e oy
N6, after calvipg after cnlving afier calving afier calving po;w%xuﬁ,
1. 50,10 53.00 §3480 .o 53.50

2e 5830 54 410 50,00 53,50 53350

3e 64.20 5710 55.30 62.50 64 420

4, 71,40 538430 5410 57410 64450

5' 71-4@ 66.60 56‘; :‘O 58.30 E"‘ .?0
Mean 63,08 i 57.22 2 54490 & 5785 00.94 2
S8 4,07 2.75 1400 1.80 214




Table 37.

Analysis of varviance of levels of serwm
glucose petween titroe groups al 2 days
postpartun.

Source af 58 Mol ey
Troeaqtment 2 155,205413 775477 0.70598
Error 12 1525.57728 110,283
Total 4 1478.872693

Table 38, Angli, 918 of variaance ol levels of serwm
alucoge betwsen tares groups at 15 days
POS b 1t il

Seurce df 88 M58 R
Treatment 2 110,982 55,4396 0.319101
Error 12 2086,962 173.9155
Total 14 2197.954

Toble 39. Aaqnlyeis of variance of levels of seram
glucose hetween three groups at 30 doys
postpartun,

Souree af 5 M85 ®
Treataent 2 951.669143  475.85457  8.348"
Brror 11 627,028 57002545
Total 2 1578.69143

Control and Treatuent I

He terogeneous

Treawent I and ireavmentIl $s

Control and Twxeotnent II

Homogeneocus



Table 40, Analyals of wveslance ol levels of scrun
glucoss between three groups at 45 days

BOFLDAL Lwdy
Soaree df St MoS ¥
Preatuent 2 63,9576 31,9788  1,0°485%
Gryoy 11 1772255 164111407
Toval 13 241, 183077

Table 41, Analyois of verarance of levols of serum
gl icoue cetweoen three groups on the day
0f Loatiartaa costrus,

Scurce af 86 Ml P
Treatvment 2 74405333 25.642667 0,569438
Lrror 12 504,764 42,063667

Iotal 14 552,669353




Table 42, Normal standard error d.fference test. Levels
of serum glucoss.

pifference in meon

Levels poatpartum Levels on the day of Vales — 6 of mesn

Itens prior to oesirus costrus

Ireat- ‘Treat- Treat~ Treai—

Treat- Treat-

CGontrol neat I ment II Oontrol pent I ment I Coatral ment I ment I7
Mean 54.95 49.29 58.2% 572 61.04 60.54 .o .- .
Standard
deviag- =
ion T 46 11.56 6.29 6.16 8.01 4.9 0.715 2.59 1.018
NO - of
obner—

vations 24 18 20 5 5 5




Table 43,

Haemoglobin (&%) level betweon czlviag and
postpartun oceutras. Control.

On the day of

Ble 2nd day 15th day 30th dax 45th day o8 Tnariun
io. afser 02lving after calving after calving afier calving » c;sébrxm .
Te 10.29 11.80 12.00 12,20 11,00

2e 12.10 12430 12400 12420 10.80

- 11.80 $1.50 12.00 12.00 12.30

4a 10,10 10.60 10.90 10.70 11.40

Fa 11.20 11.40 11.00 10.90 12.00
lean 1110 2 11,52 & 11.58 = 11.20 2 11452 %
SR 00.40 00.62 00.54 00.86 00.61




Table 44.

Mremoglobin {g3) level be.wesa calving and

podtipartun cedirus. Treaiment I.

st. 20d day 154 day 30th day 45ta any OB the day of
Ho. afier calving aftsr calving after calving after ocelving pooegtfua
1. 12.60 12.80 13.00 1340 13.00
2 12,00 12,60 1240 13.00 13.00
e 12,60 12460 12.8D 13,60 15,60
4. 13.00 13.60 . oe 13.4C
Se 9.00 10.50 10.50 12.00 13.40
Mean 11.84 » 12.42 & 12.15 & 13.00 & 13.28 &
£ 00.73 00.51 00.60 0d. 12 00.12




Table 45. MHaemoglobin (g%) level betweea calving and
pos bpartwa ocabrus. Treamment Il.

On the day of

S1. 2nd day 15th day 30th day 45%h day

No. after calving  ofter calving after calving after calving Posggiiigﬂ
1. 12.50 13. 10 13.00 .e 13,60
2o 12.00 11.00 g.50 12,20 13.60
3 13.20 1%.40 12.10 11.60 12.60
4, 1%.60 12.80 12,60 10.50Q 12.00
Se 10.50 11.350 11.80 12.20 2,10
Mean 12,484 12,52 4 11,80 2 11,63 & 12.76 2
8B 0353 0057 00.61 00,40 CG.%5




Table 46. Anal;sis of varlance of lovels of
hacmoglobin snoiween three groups at
2 doya postuerbum.

Souroce ar 515 ModS P
Trevtment 2 4.,78348 2.39174 1.475163
Grror 12 19.45608 1.02134
Total 14 24.23956

Table 47. Analysmie of variance of levels of
haemogloban bewwosa baree groupe at
15 days postparium,

Source ag 83 MES »
Treatnent 2 3.0%333 1.516667 1.359822
Frror 12 134384 1.115334
Tobal 14 16.41735

Table 48, Anelysis of variance of levels of
naenoglobin betweon ilwes groups ai
30 days postparitum,

Source af 38 MSS F
Trezwment 2 0793071 0.395757 0.346709
Error 11 12,555499 1+ 141409

Total 13 1334857




Table 4¥. Amalysis of vorlance of levels of
haemoglobin Lbetueen three groups as
45 deys poatpalbum.

Source df o8 M58 P
Treatment 2 7868192 %,934036

Error 10 10.8599% 1,00885 3,609428
Total 12 18.767692

Table 50. Analysis of varlance o7 levels of
haemoglobin between bhres ggoups on
the day of posgipartum ceotr .S,

Source af 58 M55 ¥
Troatment 2 8.225553 4.112667  11.623642"
Error 12 4,244 0, 353667
Total 14 12.449333

Contrcl and Treatuent I Heterogeneous
Control and Ireatuent II ~do-

Treatnent I and Treatment 11 Homoseneous.



Table 51. Noroal standard error dufference test. Ievels
of haemogiobin,

Levels postpartun Ievels on tae day Value Diffeience in wpean
Igenm prior to costrum ol sestrum S8 of mecan

Teeat~ Treat— 1 Tre .t~ Treag- Treat~ Treat~

Control ,ont 't ment II Conurol jovg T ment II Control ,opt 1 memt IT
Hean 11.32 12,386 1020 1152 13.28 12.78 . ae .s
Standard . 5 ack* n
deviation 0.74  1.95 1,17 0.6 0,27 0.78 0.657  5.00 1.9%
o. of
oboervat-

ions 24 19 20 5 5 5
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Fig. 4. Postpartum oestrous inlerval
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DISCUSSION



DIBCUSSION

Prolonped imvercalving period due 10 reproduotave
ingfficienoy is a very sevicus dolevrenml v econcalc cacslle
rearing. Reproduo.ive perforaance >f cadile iz grestly
inflvenced by a verie.y of factors of whach nuszitlon is
the most imporvants This is more so in a freshly calved
hign yrerdang cow which is subjected wo lactatlonal sbress
and kenee prone to negotive enexgy and negniive mlvrogen
balancs. It is established thet there is vositive corre-
latiion beiwssn postpartum gain in bhody weight and fertilily
in dairy cows. Tbe covs which pain body welght early
during posiparitum period exaibit cesteus and concerve
garlier, Cous meintiired upder low plane of nutriticn do
not atvoia tue itrrget weighb essential for efficicnt
rerrofuctive periprmance, This stuly was aosigned to throw
light on ihe effecl of hignes plane of nwtrition in incre~
aping the pootparsun ceproductive exficlensy in crosc-bred
COWa.

From the dota fvrniched in tables 1; 2 aad 3 it could
be seer tial there was en abrupt fall in tae body weight of
cowves congoquent 1o calving. The weight loss after calving
wad 30.40, 21.8 2nd 3%.57 g in control, treament I and
sreatment 1T respectively. BRatil (1976) recorded a weigatb
loso of 26,63 kg in Gir cows oun calviag which ip lover than

the present observation. This diffcreasce could be astiribtuted
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to higler birth weighi of crogs-bred calves. The decline
in body welrht continued In the first forinignt in ell t.e
three grours, ihough at a reduced rate. This dec:easing
trend in hody weichl further eontinuved upto 20 doyo post~
parsum in control, but in both treawent groups body wel ui
registered a slignt increase daraing 16 to 30 deys pos.partum.
Furtoer ihistrend was waintalned unvil the onset of posi-
partum oestrum which occurred earliler in the treaiaent
groups tran in the control animsls, dond and Weilaad(1478)
alse reporded & samilar itrend on bedy weirhu and onset of
postrartun cestrus in cows. They found esrly onset of
nogstrartun vestrun when dietary levels were increased
jmmediavely afver calving in Aberdiage Angus cows. In the
contyol animals, the body weight almost levelled between 30
and 60 daye postrartum and showed a sieep uwoward trend only
ot 75 days, It was also found that the animals in all tue
three groups exhibitoed cestrus while gaining body wsiant

but the snimels of ithe treatment groups which evinced higaer
rate of weighi gain showed cestrum enrlier. This is in
accordance wish toe Tfindings of Mellure (1965), Baker (1969),
and Patil end Deshpande (1979, 1981), Tas lmvervols froa
calvainy to csstrus wera 62.10 £ 4.63, 56.60 2 5.53 and

53.22 = 5,75 days in conbrol, treatwend I and treatment II

resnectively. Thoagh thers was no sigmarlcent dizforence
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in tho poserartun cestrous inverval beiween groups, it

was apparent taal tue animals in the treaiment II and
trezusent I owoach receivad higner plans of nutration durang
POBLPAY LA periced cwie L0 ozairud earlier than the comirol
animais {Zable 1 to 11). Thio essentlally is in kecping
with the findlings of foud and Usllend €1978). Hovwever,
gtatuoitical analysis did not wveveal ony posicive correlation
hety.cr bedy weipht and postpartum cesirus in ell the turee
grou_c. %his may be actribaied o the fact inat anamnls
in all *he trree grouns showed good galn in body weight

AL DLOJST POSL EYEw 0Ubuwre 18 interval since tney were malp~
velaed ou mdegwte dievary lovels. Positave corzelation
pvelyeen tody welysht and postpartwn osstrows iaterval has
beon reporied ny meny wovrkers (MeClure, 14653 King, 19663
Youdnn nad £ias,1977; P19l and Deshuonde, 1979; FEhagkaran
8t al, WE2). This w3z done by comparing the daia on
reprodactove perisrmence of pooilpartum cows which gained
bedy vergnt with those whioh lcoat body weight i spir.e of
igenticel feedling end mensgoment, Tne abseuce of poositlive
cugzelorvion lm tas preseat study c¢ould be atvributed to the
Vezreguion In s.e desagn of the experiment and the anslysis

of tha 4. 8.

The fact thav t.ere wae no scgniiicant Jiff~rence in

posupartwa oceslrouws inuvcrvael belwoen ihe tiree groupd, cleaxly
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points out that the ratlon prescribed by Sen ~nd Lay stund-
ard ls qurte sdequace not onmly to meet whe prodaction require-
ment but algo Lo cover the need fop efilcient rveprodactive

funetions oi the dairy Cow.

e grouged date oa duratlon of ecsirusg, Intensity ol
pestram and trae cf ovlenion are furnished lu talic 2.
Analyale of lhe daia revealed no sagnifizans variation wetveen
SROnps.

Tne date on pos.partun cestrous imterval of the herd
were comwered with those oy the conirel and treao.eit groups
(Gzblesg 13 and 14). The postror.am cesvfows interve? of Ghe
hord (82.50 + 5,76 doys) ran assniiccantly higher than tnose
of wreatnent I and I, even thougo it was fouad o be
hogogeneous wita thet of tue coatrol, This Julference could
be poagibly etwrabuted to bentor wwsmgesent ol experimeatal

aninalg.

Ine atcoodriien bacweea varigtion in blood composistion
and disease hog long oocsn cecognised, Iae dmpoviance of
anaelysis of bloon comsvituents in ascessing the adequacy of
dietary rmvako for prodaction is emphasised by Zyae et al.
(1970), vho decigned o "uetabolie prozile test”., Tne relat-
Jonship of serum inordanic phosphorus, provein, glucose aand

haemoglobia with fectility of the anionl nes been reported
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by various workers (Hignett und Hignett, 1451; Boyd, 1970;
King, 19715 Morrow,1977; Samad gt al., 1980).

The data on scrum inorganic phosphorns levels of
control, treatment I and treatment II are furnished in
vables 16, 17 and 18 respectively, The serus inorganic
phosphorus levele in control animals at 2, 15,30 aad 45
deys poshpartum were 4,06 % 00.15, 4.48 3 00,12, 4.80 2
00.13 and 5.08 & 00,09 mg per cont reapectively. The
corregponding levels in trectment I and {reantment II were
respectively 4.42 % 00,28, 4,38 » 00,17, 4.68 + 00.30,

4460 * 00,12 ng per cent and 4.62 & 00.12, 4.64 » 00.15,
4444 * 00,21, 4.88 2 00.15 mg per cent. The serun inor-
ganic phosphorus levels on the day of cestrun were 5.18 %
20.11, 5.44 *+ 00,71 and 5.00  00.11 mg per cent in the
control, treatment I and trectwment II respectively., Stat-
isviecal andlyeis of data 4id not reveal auny pignificant
difference betwsen the corresgonding stages of three groups
(tables 19 0 23)., Anulypis of the regrouped data (table 24)
ghowed that the levels of serum inorganic phosphorus on the
day of cestrum in both contrgl and treatment II were signi~
ficantly higher thon thogse before oesvrum. Pillal (1980}
reported the serum inorganic phosphorus level of postparitun
anoestrous cows to be 4,05 mg per cent. This wide variation

in the seruvm phosphozus valoes between normal eyecling animals
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end ancegtrous cows could pussibly be exploited for confir-

mation of ancestrum due to phosphorus deflcieioy.

The daia on serwn proilein levels are presented in
tables 25 - 27. Tne gerum protein levels in control animale
at 2, 15, 30 and 45 doys posvpartwa vere 8,37 & 00.26,

8,16 + 00,154 8,19 1 00,19 and 8.77 & 00.19 g per cent
respecitively. The corresponding levels in rzsspect of
sreatment I ond II were respectively 7.80 x 00,22, 7.83 2
00,22, 3.13 » 00.14, 8.21 & 00,14 g por cent; and 3.05 +
00,35, 8.89 & 00,17, 9.19 + 00,22, 8.96 2 00.32 g per cent,
The scrum prolein levels on the day of cesirus were

9.22 00,20, 8,28 + 00,08 and 9.09 & 00,17 g ger cent in
whie conlrol, tresinent I zad treatment II respeotively.
Statistical analysie has shown significant difference ia
ine values on days 2,4 30 and on the day of osetrus. Appli-
cation of normal standard error difi.vsnce lent revealed
significant dlfference in ithe values prior to costrum and
on the dey of cestrum in both control end treetment I
{table 5)). The values presently obtalned ave slightly
higher then {he values repor ted by Deshponde et al. (1978)
and Hloog et al. (1979), Tne serum protein lcvels on the
day of ceotrun in all the three groupg& are mucn higher

than the levels veported for mnaestrous cows by Patil, 1976
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(6,71 g per cent) snd Pillai, 1979(6.83 g per cent). Tne
segwt proveln level is an index of nutrivional giciue and
henece higner serum procein lovels obiained in all the

axporimental animals reflect their higher autritlonal stavus.

The gerua glucose levels In control, treaiment I and
treatment II are greseuted im tables 34 to 36. Tne level
¢f serut glucose an control aninals at 2, 15, 30 and 45
days posipartum wore 57.40 x 5,60, 53,42 + 5.98, 54.98 %
2.4% and 53.02 & 1.77 og per cont respectively. The corres-
ponding levels for the treawunent I and treatsent 11 were
respecoivaly 55.91 1 4.26, 50.58 £ 4,92, 36,55 + 6.09,
53,08 # 2.47 mg ver ceab; and 63,08 + 4,07, 57.22 & 2.75,
54,90 * 150, 57.85 & 1.86 ag per cent., Tha serum gluecose
levels on the dey of oestrus were 57.20 # 2,75, 61.04 £ 3.58
and 60,94 * 2,19 ng per cent ia the control, trealment I
und treaimeny II respestively. Statlsileal analysis of toe
data by one way clasoification revealed no significant
dizference beiveea Corresponding stages of wvhe 7 groups,
except at 30 daye postpartws (tebles 37 4o 41)., Parruice
comparison oz the daia in the above stage revealed inat both
control aad troatment I; snd treaitment I and treatument II
were heterogencoun groupbs dormal gtandard error diif.rence
test(Table 42) snowed signiflicant difierence inm the valuas

before ocstrus and on the day of oestrus in treatment I only.
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The values presently obtained ave In agreement with the
reported valaes for normuel aycling cows {CGonzaga ond Vergara,
19565 Horrock and Patterson, 1957; Dukes,1970). An extremely
low serum glucoge valug in the range 39.40 to 44.38 mg per
cent has been reported in anocsitrous covs (Sane, 14723 Potil,
1976). Tae low serun glucose level in onoesirous GOW is

a pointer o the negacive energy balance of tne cow due o
poor nutritional status. The ha.gher glucose values presently
obtained in all the 3 groups reflecl the higher nutrizional

gtatus of the experimental animals.

The haemoglobin levels in control, itreatment I and
sreatment II are furnished in tables 43, 44 and 45 venpeci~
ively. The =»ercentage of haemoglobin in the conirel animals
at 2, 15, %0 and 45 days poostparium were 11.10 ¢ 00.40,
11.52 ¢ 00.62, 11,58 » 00,54 and 11.20 # 00,56 g per cent
resnaectively., In the trestwent I asd srveatnent 7I, the
correspgonding values were regpectively 11.84 + 00.73,

12.42 » 00.51, 12.15 * 00.60, 13,00 & 00.12 g por centy

end 12.48 » 00,53, 12.52 & 00,57, 11.80 % 00.61, 11.63 2
0.40 g ver cent. On the day of cesirun tae hasmnglebin
levels wers recorded tc be 11.52 # 00,61, 13,26 % O0.12,8nd
12,78 » 00.35 g per cont in the control, treatment I and
treatment II resrectavely. There waa no gsignif foont duffer-

ence in baemoglobin levels beiwecn the corrvesgonding sitages
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of the taree groups exvept on the day of oestrus. Convrol
and treatment I; and control and treatment II were found to

be hetercgeneous groups on poirwige comparison. Anzlysls

by normal ssandard error difference test (table 51) after
rvegrouping the data showed tnat there was signlficant differ-
ence in haemoglobin levels prior to oestrus and on the day

of oestrus in treatment I only. The values presently onvained
are comparable with those recorded by Mishra and Biswal (3961),
Mithuji eb ai. (1962), Ratzon gu ale (1966) and Petil (1976).
Aqn exirexely lovu percoatage of anemoglopin in tae range of
8,00 to 9,80 g per cent Log been reported in ancesirous

cous (lprrow, 1970; Yaguer, 1972; PFillai, 1080), This low
value ia eucestru.s cous ig o poinzer to the peor autrivional
stawus of the cow, Toe higoer valees presently obialned
herald the haigh nutcatlonal and reproductive siatvwg of the

experinontal animals.

Even though there wag significant difference in ceriain
blood parumeters ot some stages and bobween certain ground,
no defanite pattern for serum levels of phosphorus, provein
and glucoge and percentage haemoglobin energed in tas 3
groups during the present study. This has made 1t impractical
t0 corralawe these imporvwant parsmeiers wita tae postpa.tam

reproductive status of the animnls. Moreover, the foct tual
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the blood levels of these constituents were well within
the physiclogical range of normal oycling animals in all
the three groups amade such a conporison o be of llttle

practical relevance.



SUMMARY



SUMMARY

The aim of the present investigation was to assess
the effect of higher dietary levels on the posipartum rep-

roductive performance of Crosds-bred cows,

Thirty crose~bred cows of the Unlversity Idivestock
Form in advanced stage of gestatlon but before completion
of 270 doys formed the meverinls for tho study. Thepe
animals were weighed on the 270tk day of gesiation and on
tne dny of calving to obiain the prepartun and poatpariun
body weoigat. After calving, these cows were randomly
allovied to thres groups of 10 animals each. The first
group was treated as control and was given the farm ratiom
based on Sen and Ray standard. Tae animals in the 2nd and
3rd groups were given respectively 115 and 130 per cent farn
ration. While yougasge was fed in the above proportion,
water wag provided ad libitum. All the animals were weighed
at 15 days intervals from the day of calving until tane first
postpartun oemtrun. The pattern of posspartunr oestrus such
a8 duration and intensily of cestrum and time of ovulation
was also studled. Data on postpartun cestrum and lactat-
lonal yield of 71 cows from the farm herd were collected

and compared with tnose of the expserimental groups.

Blood samples ol five animals from each experimental
group were collected on days, 2, 15, 30 and 45 posipartum and

algo on the duy of oesvrus. The serun inorganic phosphorus,
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protein, gluccse and percentage haemoglobin were estimated.

The weight of animals in the control and treatment
groups I and II averaged 355.70 + 17.28, 335,10 2 11.06 and
3067.53 £ 16.90,kg respeciively at 270 days geetation., The
mean postparitum body weight on '0' day of calving were
525430 + 15.85, 303.30 £ 10,51 and 333.77 & 16.72 kg
respoctively indicatlng e steep decline. The postpartum
body welght at days 15, 30, 45 and on tre day oi cestrum in
convrol were 317.30 + 15.16, 314,50 & 15.55, 315.70 & 15.42
and 317,10 ¢ 15,50 kg respeciively., Ihe corresponding
body weishi in treatmesnt I were 299.60 » 11,00, 300.60 &+ 10.62,
312.38  11.80 and 306.2 s 12,29 kg; and in treaimens II
wora 329,55 + 16.38, 332.50 * 16.13, 333.77 & 16.05 and
354442 + 16,00 kg. The decline in body welght continued
through the first fortnaght in all the three groups. Howevar,
the decseasing trend in body weignt was mainiained wgto
30 daye postportum in the econtrol cnimals. The animals in
boih treatment groups showed a slightiy inereasing trena
in body weight from 15 daeys postpartus onwards and tliis
beoame moxe pronounced hetween 30 and 45 deys after calviag.
Tos body welght of animals in tas comtrel group alumeost
levelled between 30 and 60 days poetpartwe and shoved a steep
upwvard trend only at 75 dajys. D49 mean postparium ccotroue

interval of the animale in control, treatment I and treatmeunt II
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were 62,10+ 4,63, 56,602 5.53 and 53.22 + 3.75 days respecti-
vely. Taongh tue portpavium body weight did not have any
sigmificaut inflluence on Lhe onset of first postparbum cesilrus
in all tae three groups, itne treabtwent growps which showed
welight gain beyond 15 days postpariw came %o oeetrum much
sarlier toan the eontrol. Stasisirenl analye:s of the daie
on body weigat of the corresponding stages in the three groups
algo did aot show any significant variation. Tuocugn che

bedy welgat eranges in drfferent groups wece appareatly
nanifest boitween 16 aud 30 dayn postpar.uw, Lhere was no

atatisticel gignifioance.

Analysis of the grouped data on durction and inbensity
of oestrus, and wime of ovulaivion revealed no significani

variation betwsen groupd.

Bhe postpartum oestrous interval of nerd was 82,50+ 5.76
days a8 against 62.10 2 4.63, 56,60 +5.5% and 53%.22 + 3.50 daya
of the control, treawmeat I aad treatment II respect.vely.
Statisvical analysis revealed tnat there was significant

difference between groups on the onset of postpariun oestrun.

Toe serum inorganice paosphorus levels at 2, 15, 30 and
45 daye poatpartur were 4,66 £00.15, 4.48+00.12, 4.80 + 00,13
and 5.08 00.09 ng per cent respectively in the control; 4.42 2
00,28y 4438+ 00,17, 4.682 00,30 and 4.60+ 00.12 mg per cent
respectlvely in treatment I and 4.62 x 00,12, 4.64 £ 00,15,
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4.44 » 00,21 and 4.88+ 00,15 ng per cent respectively in
treatment II. The levels on toe day of oegtrum were 5.18 3
0.11, 5.44 +00.71 and 5.00 + 00.11 wg per ceat in the conitrol,
treaiment I and treatmeal II respectively. tatistical
analyseis of the dotn did not reveal any significant differeuce
in seruz inergaaic phoophorus levels betweea the corresponding
stages of tne three groups. Howsver, significant diffevence
¢coald be noticed beivweea tne values before ceatrus and on tae

day of cestrus in gontrol and treatment II.

The levels of serur proiein at 2, 15, 30 and 45 days
postpartam  were 8,37+ 00,26, 8,16+ 00,15, £.19+ 00,19 and
8477 £ 00,19 g per cent respeetively in control, 7.8 00,22,
T.83 % 00,22, 8,13+ 00,14 and £.212 00,14 g per cent resnectively
in treatmenv I and 9.05+0.35, 8.85 200,17, 9.19 00,22 and
B.96 + 00,32 g per cent resgectively in treatrent 1I. The
levels on the day of oectrum were 2.22 +00.20, 8,28+ 00,08
and 9.09 2+ 0.17 g per cent in tie control, treatment I eand
treawmeat 1I respeciavely., Statissical analysis of tae data
botveen tae soase siages an Lae three groups revealed sigrificant
difference in serus protein on 2 and 30 doys postpartun and
alsc on the day of cestrous., Fairwice compurison of data on
serua protein at 2 days posipartum revealed tuat only treatment Z
and II were keterogeaeous, On the otaer hand, at 30 aays
postyarian Lre coalrol and treatment I were found to be asvero-

gengouss, On ine day of coestrusg Lieterogeneity was obgerved
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between conlrol and treatment I; and treatment I and treat—
ment II. Significant difference in tne levels prior to
cestrum and on bLhe doy of postpartum oestrus im boia cenirol

and treatment I woas also nosieced.

Tae levelo of serun glucoso at 2, 15, 30 and 45 daywe
postyartim in tue control were 57.40 % 5.60, 93.42 2 3,98,
54,95+ 2,43 and 53%.02 + 1,77 mg per cent respoctively. Taie
corresponding levels in treatment I were 55,511 4.26, 50.58 2
3.92, 30.55%6.09 aud 53,08+ 2.47 ng per cent and toose of
treatuent Il were 63,08+ 4,07, 57.22 52,75, 54,902 1.50 and
57.85 + 1.86 mg per cent. Tue levels on the day of cestrum
were 57.20+ 2.75, 61.04 * 3.58, and 60,44 » 2.19 ng por cent
in control, treatment I and treatnent IL respectively. Stati~
gtical analysis of tae data revealed no significant varlazion
in serua glucose level between corresponding stapes of tue 3
groups exwvept at 30 days postparitum. 1t was alse revealed
that both control aad treail ent I and treatnent I and treat-
ment II wore heterogensous groups. Normal standard error
difference tLest suowed significant difference in tune values

before cestrus and oa the day of oeatrus in treatuent II.

Tone haemoglobin levels at 24 15, 30 and 45 days poot—
pazrtun were 11410 £ 00,40, 11.522 00,62, 11,55+ 00.54 ana
11202 00,86 g per ce.at respectively in coxtroly 11.64 =
00473y 12.42 £ 00,51, 12.15 + 00,60 aud 15,00 200,12 g por ceat
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respectively in treatuent I and 12,48+ 00,53, 12.52 2 00.57,
11.80 £ 00,61 aad 11.63+ 03,40 g per cent respectively in
treatment II. The levels on the day of ccotrum were 11,52 »
00.61, 13.28200.12, and 12.78+ 00,35 g por ceut in tue comirol,
treataent I aand treainest II veopeciively. Statisvical analysio
revealed ne significant variatlon in tae levels of naemo_leiin
between Lhe correspoading stages of tue 3 groups except on t.e
day of poospartun oestrun. TFurtaer, control and vreatae it I3
and control and treatment II were fouad 1o be helterogencous.
There was aleso pignificant difference hetween haexoglobin levels

prior to cestrus and on the doy of cestrum.

Tae faot that bthere was no signiiicant variasion in
posbparvum body weagal and woc oncet of first poswvpariul oegtraa
between tne groups poinive out tamst wne ration presoribed
based on Sen ond Ray standard is quite adequate net only to
mael the production requirement but slsg bto weet the need for
optinum reproductive performance. The obgervation taat the
levela of serun inorgonie phosphorus, provein, glucose and
percentage hosooglobin in all tue 35 grounps were muca higaer
tnan tho.e of ancestrouy covws but at lae samne time well wit.in

tae acrwal phywicelogienl range clezrly cuvsloniiates tae

avove finding.
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ADBSTRACT

The objeet of the present study was to anseps the
influence of higher dietary lcvels on the posipartum re-

productive porformance of orosg~bred cows.

Taoe vateriols ¢onsisted of 30 croosbred covws in edvanced
slage of gestotlca., Taey were weigaed on 270tk day of gedta-
tion and on tne day of calvang aad were raadomly allcoted to
gontrol, treammen.s I snd Il. Tue comivol xecelved rati.on
based on Sen aud Bay standsrd w.ereas, trestments I ane II
recoived 115 sad 130 percent of contrel ration. ZThe weirght
of the oows was recorded at 15 dags iuterval from calving
to cestrui. Serum inocganic pucsphorous, profein, glugcese
and haeuoglobin percentage of 5 cows from each group was eoii~

mated.

A decline in body weiget was oboerved in the first fori-
nigng in all ine three groups. This trend conkinued upto 30
days in the control waereas, in tee treainents an inerecoing
trend was cbserved from f£ifteenth day. Cows in all thvee
yroups otowed postpartom ccstrun, walle toere vas galn in
body welght. Tue nostpartun oestrous intcrval of conirol,
treataent £ and treatuaent II were 62.1%4.63, 56.60%5.53
and 53.22 ¢ 5.75 days respectlively and luaese vaiues did aot
vary significantly. However, rooctpartun oeostrous iaverval of
treatuents I aund IT woo significantly leso tnan suat of lue

herd.



i1

Scrum inorgenic phosghorous was saigelTiceatly oigner
on tue doy of ocostran in concrol and lreatment II. Tuere
was significant difierence in mevum protein values between
groups at certain tine intervals, It was also sigmaficastly
more on tue day of ooestruwm in borh control and freataent I.
Sinslarly blood glucose aad hacoglobin were significantly

~Lgper oa tag doy of cestram ia breaimeut I.

Reoal s of tals study aindicased tant Sen and Hay ration
48 aasquate oo meet twe reyulrenent for bota production and

reproduciion of croas-brody cowd.



