
EFFECT OF DIFFERENT DIETARY LEVELS 
ON THE POSTPARTUM REPRODUCTIVE 

PERFORMANCE OF CROSS-BRED COWS

By

II. K« ALEXAN DER

T H E S IS

Submitted in partial fulfilment o f 
the requirement for the degree

f l a k ie r  o f  T t fe r i it a t p  d e te n te
Faculty o f Veterinary and Animal Sciences 

Kerala Agricultural University

Department o f Animal Reproduction 
COLLEGE OF VETERINARY AND ANIMAL SCIENCES 

Mannuthy -  Trichur

1983



II

DWMBAT1QS

X hereby declare that th is thesis entitled “EPFEGI 

OP m PFEB EN I DIETARY LEVELS OM TEE P0ST2AB2JJM fiEEBOJHJGflVB 

PLKP0EM4MCE OP CfiOSS-BKED COWS** i«  a borafida record of 

research wor3c done toy me during the course o f research and 

that the thesis ha© not previously formed the basis for tne 

award to me o f any degree* diploma, aesool&teship* fellow­

ship or other similar t i t le  o f any other University or 

Society*

3.2-2-1983,
Mannuthy *



ill

GBHOTICA323

Certified that th is thesis entitled "EFFECT OF 

DIFFERENT MJ31AHY LEVELS ON IBS POSTFAfiTUM EBBciOBuCTIVE 

KBdFOBKJUCE OF CxlOSS-LESD COWS" is  a record of reaearoh 

work done independently by Sri*M.I,Alexander under ay 

guidance and supervision and that i t  baa not previously 

foraed the basis for the award of any degree, fellowship 

or aesoclateship to him#

Manmithy,
*2*1983#

mu k* T&kBmuMM m m
OHAIEMAH, ADVISORY BOA&D 

ASSOC Xk m  SBGFE3S0H IE CdAHOS OF FEOi* EuSQfi 
DEPARTMENT OF ANIMAL EBFEOSJCTIOI.



Dedicated to the ever loving memory o f  my beloved 

teacher Dr C  K  S V  RAJA who had endeared 

himself to his students and colleagues alike by his 

mgenuous intimacy, disarming demeanour, erudite 

wisdom and above all as a paragon among gentlemen



iv

AGKNQ WMDG JSMK'fiC S

Br,E, Brabhakaran Hair, Associate Eroiessor in charge 
of Brofeasor, Department of Animal Reproduction and Chairman 
o f the Advisory Board nan been a constant source of succour 
and inspiration to me by his vaot erudition, quick wit and 
untiring perseverance. But for his ardent encouragement, 
stable support and friendly guidance I would nan have succeeded 
in finishing this project within the time bound. And so X 
express my sincere gratitude to him.

!&?•$. Mathai, Dr,E, Ma&havan, Associate Ero lessors. 
Department of Animal Reproduction and Dr.E.A* Devaaoia, Aooo- 
ciate Eroiessor, University Livestock farm, Mannutny; Members 
of the Advisory Board, were ever ready with valuable suggestions 
and have evinced pervasive interest in the trial* Association 
of their ideas and experience many a time led to txie synthesis 
o f solution, I rever them with gratitude,

I wish to express my thanks to Dr.il, Eriahnan Hair, Dean* 
Faculty of Veterinary and Animal Sciences for providing fa ci­
l i t ie s  for the study*

%  thanks are due to Sr*0,2,fho,aao, Associate Erofeseor, 
Department of Animal nutrition; Rr,M,R. Saaindranotu, Junior 
Assistant Brofeaoor, Department of Medicine and Dr, Stephan 
Mathew, Junior Assistant Eroxesacr, University Livestock Faru, 
Mannuthy for their never failing help.



I  am very  much in d ebted  to  Dr.P#U. Suren&ran* E ro iecsor  

and Head o f  the Department o f  S t a t i s t i c s  and to  S r i . W.Bavindran, 

A s s is ta n t  E ro feooor , Departc^ent o f  S t a t i s t i c s  f o r  the h e lp  

ren dered  in  s t a t i s t i c a l  a n a ly s is  o f  the data . I  record, my 

f e e l in g  o f  g ra titu d e  to  them.

I  wish to  express my thanks to  the Government; o f  Kerala 

f o r  awarding deputation  lo r  postgraduate s tu d ie s .

Dr*P.-i.. K anolar, D xr«cior o f  Animal Husbandry has been 

th e  sou l and s p ir it ; o f  the Department o f  Animal Husbandry,

K erala ever s in ce  La became i t s  head. He raa been very  k ind 

to  c re a te  op p ortu n ity  to  undertake postgraduate s tu d ie s  and I 

r e g is t e r  my deep sense 01 g ra titu d e  to  him.

i  express ny g ra te fu ln e ss  to  a l l  the members o f  the 

s t a f f  o f  ta e  Department o f  Animal fieproduction  and the d n iv ero ity  

l i v e s t o c k  Para, ffennutny f o r  a f fa b le  a s s o c ia t io n  and co ­

op era tion *

My tnanks are due to  S r i• I .D .J o s e , C o lleg e  o f  Veterinary 

and Animal S cien ces  fo r  typing tae manuscript*

I am a lso  thankfu l to  Sri.T .K * Goioaian* Derartment o f  

Bool try  S cien ce  f o r  h e lp  rendered .

My j.a llow  students D r.P.K , fiaveen and Dr>B.Eajagopalan 

Hair nave been aiy fr ie n d s  and co lle a g u e s  fo r  tne la s t  two deeaa.es. 

They have always endeavoured to  extend h e lp in g  hands w ithout 

murmur. The c o o l  snadow o f  our a s s o c ia t io n  has been very  moon

V



invigorating and rewarding* To them I take s$ nat off.

And last hut not least I record my heartfelt tnanus 

to mj wife Baby for inspiration and persuasion♦

vi

M.I. MiESAkWm.



vii

JCABLS OS' O O m m T B

P a e

INXRQBUCIIOH ,* t

H2VISW 03? LTJ33HuSUSB •• . .  3

MAIEBIA1S A83) MEIHOBS . .  . .  18

BESUItfS 21

DISCUSSION « , •* 30

SUMMAEX •• 40

SSPSBSHOSS . .  ** 46



T able No,

LIST or TABLES

viii

1, E££®ot o f  body weight on postpartum  o estru s  
( c o n t r o l ) ,

2 ,  E ffe c t  o i  body weight on postpartum oestru s  
(Treatm ent I ) ,

3 , E f fe c t  o f  body weight on postpartum, oestru s  
(Treatm ent I I ) ,

4* A n a lysis  o f  varian ce  
par turn o e s tr u s ,

on body weight and posT-

5 , A nalysis o f  varian ce  
postpartum .

o f body weight on 0 day

6 . A nalysis  o f  va ria n ce  
postpartum .

o f body wexgnt on 15 days

7 . A n a lysis  o f  varian ce  
poo opartum.

o f body weight on 30 days

8 . A n a ly s is  o f  variance 
postpartum .

o f body weignt on 43 days

9 . A n a lysis  o f  varian ce  o i  
o f  postpartum o e s tru s .

body weight on the day

10. A nalysis o f  varian ce  o f  number o i  days 
c a lv in g  to  on set o f  o e s tru s .

from

11, E ffe c t  o f  body*- weight d if fe r e n c e  do tween days
16 and 30 postpartum on the on set o f  posupartum 
o e s tru s .

12. K rctern  o f  postpartum oestrum and o v u la t io n ,
13. Bootpartum o e s tro o s  In te rv a ls  and la c t a t io n  

y ie ld s  o f  tne nerd , c o n t r o l ,  treatm ent I and 
treatm ent I I  cows.

14. A n a lysis  o f  varian ce  on the postpartum oea&rous 
in t e r v a l  (h erd , c o n t r o l ,  treatm ent I  cod 
treatm ent I I ) .

15* A n a lysis  o f  varian ce  on iaiUc y ie l d  (L ord , c o n t r o l ,
Treatment I  and treatment I I ) ,

16, Serum in org a n ic  pnoapiiorus le v e l s  (mg$) between
ca lv in g  and postpartum oestrum . C on tro l.



ix
Table Ho,

17* Serum in o rg a n ic  phosphorus le v e ls  (mg$)
between c a lv in g  and postpartum oestrum -  
Treatment I .

18, Serum in org a n ic  phosphorus le v e ls  (mg/j)
b e tieen  ca lv in g  and postpartum oestrum -  
treatm ent I I .

19* A n a ly s is  o f  varian ce  o f  le v e l  o f  serum
in o rg a n ic  phosphorus between three groups 
a t 2 da^-s postpartum ,

20* A n a lysis  o f  va r ia n ce  o f  le v e l  o i  serum
in org a n ic  phosphorus between tnre© groups 
a t  15 days postpartum ,

21, A n a lysis  o f  varian ce  o f  le v e l  o f  serum
in o rg a n ic  phosphorus between th ree  groups 
a t 30 days pos spar turn.

22# A n a ly s is  o f  varian ce  o f  le v e l  o f  serum
in org a n ic  phosphorus between three groups 
a t 43 days postpartum.

23* A n a lysis  o f  varian ce  o f  le v e l  o f  serum
in org a n ic  phosphorus between th ree  groups 
on tne day o f  postpartum oesbrae .

24» H em al standard e rro r  d if fe r e n c e  t e s t  ~
L evels o f  serua In organ ic phosphorus (mg$-).

25 . Serun p ro te in  (g $ ) le v e ls  between ca lv in g
end postpartum oestru s  -  c o n t r o l ,

2 6 , Serum p ro te in  (g/l) le v e ls  between calvJ ng
and postpartum oestru s -  Treatment I ,

27* Serum p ro te in  (g,a) le v e ls  between ca lv in g
and postpartum oestru s -  treatm ent I I ,

2 8 . A nalysis o f  va r ia n ce  o f  le v e l  o f  serum 
p r o te in  between tnree groups a t 2 days 
po tpax turn.

2 9 . A n a ly s is  o f  le v e l  o f  oerua ^ ro te ln  between
th ree  groups a t 15 days postpartum,

30* A nalysis  o f  va ria n ce  o f  le v e l  o f  smrn
p ro te in  between three groups a t 30 days 
poo tuartum.

31* A n a lysis  o f  V ariance o f  le v e l  o f  s arm  p ro te in
between three groups a t  45 days postpartum .

32, A n a lysis  o f  varian ce  o f  l e v e l  o f  serosa
p ro te in  between th ree groups on tne day o f  
postpartum  oe s tru s .



X
Sable So.

33* Normal standard error difference test -
levels of sorum pro&ein (g/S).

34* Serum glucose (mg$) level between calving
and postpartum oestrus -  control.

35* Serum glucose (mg,5) level beuwen calving
and postpartum oestrus -  Treatment I .

36# Serum glucose (mg )̂ level between calving
and postpartum oestrus «  Treatment II,

37* Analysis of variance o f levels of serum
glucose between Uiree groups at 2 days
pos tpartum,

38* Analysis o f variance o f levels of serum
glucose between 3 groups at 15 days post­
partum,

39* Analysis or variance o f levels o f aercsn
g lu cose  between 3 groups a t 30 days poav- 
portcaa*

40, Analysis of v^rianoe o f levels o f serum 
glucose becween 3 groups at 43 days post- 
oartum,

41, Analysis of variance o f levels o f serum 
glucose between 3 groups on t&e day o f 
postpartum oestrus.

42 , Normal standard error difference test, levels 
o f serum glucose.

43* Haemoglobin (g$) levels between calving and
postpartum oescrus -  Control*

44* Haemoglobin (gp) level between calving and
post artum oes crus, Treatment I,
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IMEOBUCTIOS

One o f  the most e f fe c t iv e  en terprises to augment the 

inoome and thereby improve the l o t  o f  the marginal farmer 

i s  no doubt dairy farming. There ds unequivocal evidence 

to  prove that dairy farming ©an never be a p ro fita b le  

proposition  unless the animals are endowed with sa tis fa cto ry  

production p o ten tia l. The n otoriou sly  poor indigenous ca tt le  

o f  K orda  have been system atically  graded up during the la s t  

coupl© o f  decades by a massive cross-breed ing programme* 

launched during the turn o f  the la t te r  o f  h a lf  o f  the century 

with the declared o b je ct iv e  o f  improving the rural biased 

scda-econom ic status o f  the people at large* In sp ite  o f  

great con stra in ts in  the operation o f  the programme, i t  naa 

been p oss ib le  to considerably improve the genetic make up 

o f  our animals to the le v e l  o f  economic m ilk production.

Tns threshold o f  change in  the genetic p r o f i le  o f  our 

dairy animals leaves many a problem to  reckon with. Beprc- 

duofciv© in e ff ic ie n c y  in  oross-bredo i s  generally  considered 

to  be the most expensive and fru stra tin g  hazard faced  bj 

the farmer*

The success o f  any dairy enterprise  depends grea tly  on 

reproductive e f f ic ie n c y  o f  the animals* I t  i s  considered 

that a cow g iv ing  one c a l f  every year i s  at th© peak o f  

reproductive e ff ic ie n cy *  This ta rget can never be achieved



unless the postpartum oeairoue in terim ! and serv ice  period 

are the shortest and the number o f inseminations required 

per conception  i s  the lowest*

H utritioaal status o f  the animal during the in i t ia l  

la c ta t io n  period plays a s ig n ifica n t r o le  in  the postpartum 

reproductive performance* A reduced dietary intake would 

naturally  re su lt  in  a negative nitrogen and negative energy 

balance, thus inducing the animal to  lo s e  wej.gb.fc and cause 

delayed expression o f  postpartum aeat,

Ihoogh there are numerous reports on the in fluence o f  

d ietary  le v e ls  on body weight and postpartum reproductive 

performance o f  pure-bred cows and cross-bred  h e ife r s , there 

appeal’s to be a paucity o f  data on cross-bred  cows. Be search 

on th is  s p e c i f ic  aspect would give some in sigh t in to  the 

actu al le v e l  o f  n u trition a l requirement o f  oross-brede to 

meet tne need o f  both la c ta tio n  and reproduction , Sue 

present study i s  taken up with tn is  o b je c t iv e  in  mind*
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She importance o f  plane o f  n u tr it io n  on various aspects 

l ik e  age and weight at puberty* onset o f  postpartum heat* 

f e r t i l i t y  ra te  and se rv ice  period  in  both b e e f and dairy 

c a t t le  had been ex ten sively  reported  £Mouo«agaardt 1369#i}oyd, 

1970) R oberta, 1971s King, 1971? Arthur, 1975? R attray, 1577? 

Deahpande et al* 1981? Kodagali, 1981)# Perusal o f  these 

rep orts  revea led  a paucity  o f  in form ation  on cm e f f e c t  o f  

d ie tary  le v e ls  on the postpartum reproductive performance o f  

c ro ss -b re d  cove*

Cnrioliton et ( 1959) found tnat sw itch over o f  the 

plane o f  n u tr it io n  iron  hx&i to  low in  growing h e ife r s  had 

adverse e f f e c t  on growth and sexual maturity* Joubert (1965) 

recorded  that age at puberty was markedly in fluenced  by the 

plane o f  nutrition# A low  plane o f  n u tr it io n  both q u a li­

ta t iv e ly  and q u a n tita tive ly  retarded the age a t  f i r s t  oestrus 

in  h e ife r s*  Sim ilar views were expressed by various otnar 

workers a lso  (C a rro ll and H oelein , 1966? King, 1971? bedeoicova 

Salova, 1974; Matnai and Baja, 1976? Telhankar, 19?6 a ).

Roberts (1971) sta ted  that depending upon the le v e l  o f  feed  

in ta k e , h e ife r s  showed oestru s from 7 to 18 months# fopps 

(1977) recorded  that the main e f f e c t  o f  un&ernutrition in  

the growing h e ife r s  was delayed onset o f  sexual a c t iv i t y . 

A ccording to him there was good evidence to  show that body 

weight was the major fa c to r  which in flu en ced  puberty, Rattray



(1977) opined that the level o f nutrition by influencing
the growth rate and time tamen to reach tne genetically 
determined weight had affected the age at which cattle 
reached puberty.

There exists a close linkage between body weight gain 
a ad reproductive performance o f heifers. Baker (196/) 
recorded significantly greater relationship between body 
weight and oeetrous activity in  heifers o f higher body 
weight, hamond ( 1970) opined that the percentage o f con­
ception increased waen heifeis reached a genetically 
determined target weight* Dawson ( 19 /0 ) explained that 
growth and adult weight gain depended on protein and carbo­
hydrate intake. He farther stated that decline in body 
weight or scarcely perceptible growth rate adversely influ­
enced reproductive potential, Gleeson (1972) found taat 
success o f mating heifers was more closeiy related to body 
weigat than to age, Donaldson et a l. (1977) had similar 
observation in  tneir study on cross-bred beof heifers,

The level o f nutrition had great bearing on rate o f 
growth and reproductive performance, Howes and Keutges 
( 1965) recorded that low plane o f nutrition significantly 
depressed growth, Sedrak a l, ( 1966) reported that the 
beef heifers receiving higher level o f crude protein sad 
rapid growth rate and good conception wnereas, those which

4



g o t low er le v e l  o f  p ro te in  had poor growth ra te  and fa i lu r e  

o f  cone o p tio n , Penshorn and Femrn (1973) revea led  that vnen 

A frica n d er h e ife r s  were fed  e ith er  hay a lon e or were not hand 

fad  a t a l l ,  none con ceived  but when hey me* supplemented with 

p ro te in  71 ,4  per cent o f  the h e ife r e  con ce ived , Becteckova 

balova ( 1974 ) found that h e ife r s  which re ce iv ed  standard 

ra t io n  xiad b e tte r  coanption  ra te  than those vhxen were fe d  at 

low er l e v e l s ,  Axeleon and Morely (1976) recorded  that c r o s s ­

bred h e ife r s  on h igner plane o f  n u tr it io n  hud b e tte r  concept­

io n  r a te , Mathai and Iiaja (1976) rep orted  that Jersey-Sm dhi 

c ro s s -b re d  a e ilo r a  r e ce iv in g  h igher plane o f  n u tr it io n  

a tta in ed  puberty e a r l i e r , Boyd (19?7 ) got c le a r -c u t  e .ip er i- 

mental evidence to  enow that the le v e l  o f  feed in g  e s p e c ia lly  

d ie ta ry  energy in take had s ig n if ic a n t  e f f e c t  on ovarian 

a c t iv i t y  and oestru s in  n e i fe r s ,  leaver (1977) noted tnat 

in cre a s in g  the plane o f  n u tr it io n  o f  dairy h e i fe r s  in  poor 

o r  moderate co n d it io n  enhanced pregnancy r a te , w hile tnere 

vao a n o n -s ig n if ica n t  d ec lin e  in  pregnancy ra te  o f  h e ife r s  

in  good or  very  good co n d it io n .

Higher plane o f  n u tr it io n , though important f o r  b e tte r  

rep rod u ctiv e  perform ance, may not g ive  the same d esired  

r e s u lt  in  a l l  s itu a t io n s , Warnick e t  a l .  (1965) ra is e d  c ro s s ­

bred h e ife r s  on separate pastures under two le v e ls  o f  p ro te in  

supplem entation fo r  a xx»rio& o f  two years* They reported

5



th a t reproduc t iv e  perform ance o f  h e ife r s  was n ot g re a t ly  

in flu e n ce d  by p ro te in  supplem entation. I e h i i  &t a l .  ( 1980) 

in  a t r i a l  on Japanese Elaok c a t t le  observed  te a t  the group 

o l  n e r fo r s  which re ce iv e d  standard r a t io n  weighed le s s  at 

ten  months o f  age toon  th ose  g iven  150 per oent o f  standard 

ra tx on . however, tne d if fe r e n c e  in  body w eight disappeared 

a t 15  mouths o f  a&3 and tn ere  was no s ig n i f ic a n t  d if fe r e n c e  

in  vhe rep rod u ctiv e  perform ance between groups.

Perusal o f  r e p o r ts  revea led  wide v a r ia t io n  in  the 

in t e r v a l  between p a r tu r it io n  and f i i s t  observed n e a t. Chapman 

and Caeida (1937) noted  th at the in te r v a l from carv in g  ,o  

f i r s t  pootpartiaa oestru s  was 69.30  *, 38 days in  H o ls te in - 

P r ie s ia n  cow s. In  H ereford  oouo Waraick (1955 ) observed  a 

postpartum  oestrou s  in te r v a l o f  6 1,4 0  days* frjuabeiger 

(1 9 5 6 ) found 50,20 days as tn e  postpartum oeatrous in o o rv a l 

in  Broun-Swiss eow c. In Jersey  cows G allon  (1958 )  rep orted  

a mean postpartum in te r v a l o f  40 + 23 days. Brancia and 

Haya ( 1 9 7 1 )  record ed  the average postpartum oestrou s  in te r v a l 

as 103 days in  oindtii cow s. Nair (1979 ) rep orted  52,40 +,

3 .S6 days as postpartum  oestrou s  in te rv a l in  Jareoy c r o s s ­

bred  cows wMoa had normal p a r tu r it io n . Bhasharan et a l . 

(1 9 8 2 ) found th at une neaa in te r v a l fr o n  ca lv in g  to  on set 

o i  oestrum  m  c ro s s -b re d  cows g a in in g  body r e i f h t  was 

4 8 ,5 8  +. 3 .35  days as a ga in st 74 .00  +, 7 .86  days in  th ose  lo s in g  

body weight*

6



fhe re la tion sh ip  between postpartum changes l a  body 

weight and f e r t i l i t y  a fte r  oa lv ing had been widely reported 

(MoTaggart, Iy6 l j  Mo0luree1965; K ing,1968} Baker, 19695 

T opps,19771 P a til  and Beshpande,1979* 1981} Deshpande « t  a l . .  

1981). MoTaggart (1961), McClure ( 19&5) and McClure and 

Bowel! (1969) Observed that tnere was marked lo s s  o f  body 

weight during postpartum anoastrous period  and a reduced 

con ception  xate to  f i r s t  se rv ice  in  pasture fed  dairy cows. 

Swansea ( 1967) recorded a concurrent fin d in g  that animals 

lo s in g  weight had lower ooaoeption  rate than those gaining 

w eight. King ( 1968) reported  that Ayrshire cows whioh 

gained body weight during the postpartum period  had higner 

conception  ra te  (77*6$) than those which lo s t  weignt (16$).

The re la t ion sh ip  between body weight gain  and adequacy o f  

d ie t  fo r  maintenance and production had ween further stressed  

by King (197D * Laaond (1969) a fte r  examining nearly 15000 

b e e f cows concluded that cows in  poor body con d ition  had a 

low er conception  ra te  than those in  fa t  con d ition . Baker 

( 1969) reported  that the plane o f  n u tr it io n  o f  postpartum 

eows in flu enced  the body con d ition  and postpartum oestru s , 

lemond (1970) noted a p o s it iv e  co r re la t io n  be swoon body weight 

and f e r t i l i t y  in  postpartum cows. Sim ilar observation  was 

made by H ollon and Branton (1971) in  dairy cows. They 

reported  that cows which gained body weight during the post­

7



partum period had 64 per cent conception rat© as against 46 

per oent conception  in  cows winch lo s t  body weight# Ot&er 

workers have confirmed the above find ings (Ward and T if f in , 

1975; M ulvehill and Sreenan, 1977? Soudan and King, 1977;

Peas et a l# , 1979a; P atil and Pesnpande, 1979* 1981?Deenpande 

et a l« .  1981; Bhaskaran e t  a l • 1982)# Do vaccaro (1975) 

found that cows gaining weight p rior  to mating had higher 

ra te  o f  conception than those maintaining or lo s in g  weight. 

According to Arthur (1975) wncn th© cow was put on a d ie t 

d e fic ie n t  in  energy, i t  m obilised  i t s  own body reserve 

resu ltin g  in  a decline  in  body weight# He further explained 

that cow exposed to  negative energy balance was l ik e ly  to 

become anoestrous or sufooeotroua.

Even though the p o s it iv e  co rre la tion  between postpartum 

weight gain and reproductive e ff ic ie n cy  was widely acclaimed, 

there were a lso  reports to  the contrary, Bichardeon et al# 

(1976) found no re la tion sh ip  between ca lv ing  percentage and 

the percentage change in  body weight from postpartum to 

midway through mating season# Yadava et al# (1976) observed 

that the ooatrous in terva l and conception a fter  calving were 

not s ig n ifica n tly  a fie c te d  by the d iffe ren ce  in  body con d ition . 

N icol (1977) reported that though underfeeding reduced milk 

y ie ld*  i t  did not a f fe c t  the calv ing in te rv a ls .

Broper feeding had always been regarded as an essen tia l
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p rereq u is ite  fo r  su ccessfu l breeding and i t a  e f f e c t  on 

reproductive performance wae widely accepted* N evertheless, 

Wiltbank (1972) asserted  that the n u tr it iv e  requirement o f  

cows fo llo w in g  ca lv ing  had not been w ell established* The 

requirement undoubtedly va r ies  according to body s ize  and 

milk production  o f  cows* Many workers were o f  unanimous 

op in ion  that higher plane o f  n u tr it io n  enhanced reproductive 

performance o f  postpartum cows (Speth et a l* ,  1962; WLltbanh 

e t  a l* *1964s Ward, 19685 Bunn e t a l* .1969: Turnon#1969?

B oyd,1970)* Inere were s u f f ic ie n t  evidences suggestive o f  

m alnutrition  being the cause o f  lowered postpartum f e r t i l i t y  

in  entitle (McClure,19685 Ward, 1968* Topps, 1977; b o n erv ille , 

1979s K od aga li,1981)• According to King (1971) the repro­

ductive fu n ction s were su scep tib le  to n u tr it io n a l in flu ences 

and hence d ie t e t ic  error cou ld  be a cause fo r  reproductive 

in e ff ic ie n cy *  A fter severa l experiments Feokvietov (1372) 

concluded that prote in  content o f  the ra tio n  o f  recen tly  

calved  cous should not f a l l  below 110 to  112 gm/food unit 

fo r  s a t is fa c to r y  reproductive performance* Broehart e t  a l . 

(1972) and Senderegger and Schurch (1977) observed thav tne 

reproduction  o f  dairy cows was s ig n ific a n t ly  in fluenced  by 

the le v e ls  o f  energy and provein  in  the ration* Chaiur- 

ved i (1972) recorded th a t, even though rate  o f  growth o f  

Eariyana h e ife r s  under in d iv id u a l feed ing  was id en tica l,sex u a l 

m aturity was atta ined  by 62 per cent o f  the animals under 

in d iv id u a l feed ing as against 16 per cent In  group feed in g .

9



Cows maintained on a higher plane o f  n u trition *  accord ing 

to  Coalman e t  a l» (1 9 7 5 ) requ ired  on ly  fewer insem ination  per 

cons o p tio n . Penzhorn and Kemm (1973)* Drew (1977)*

Donaldson (1977)* and Grainger and l/ilneas (1978* 1979) 

observed a p o s it iv e  re la t io n sh ip  between h igner plane o f  

n u tr it io n  and f e r t i l i t y  in  daxry sows* In an attempt to 

study the postpartum anoestrous co n d it io n  and i t s  causative 

fa c to r s  in  Sir g o v s  Mokashi e t  a l . (1974) gave extra  

conoentrate  and grass  to  8 cows, w hile seven co n tro l animals 

were not g iven  any supplements. In the treatment group 

seven out o f  eight; cows showed postpartum oestru s w ithin  

90 days and s ix  o f  them con ceived  wnereas, in  the co n tro l 

group on ly  2 out o f  7 showed p ostp a rtm  oestru s and only 

one o f  them con ce ived . M t i l e  (1975) maintained 3 groups 

o f  c ro ss -b re d  p iuriparous cows a t 3 to  8 months o f  pregnancy 

on the ra tio n s  supplemented with crude p ro te in  and phos­

phorus* phosphorus alone and no supplem entation r e s p e c t iv e ly . 

The group which got p ro te in  and phosphorus supplem entation 

had the sh ortest in te rv a l f o r  the onset o f  postpartum oestru s 

and the group which got no supplem entation nad the lo n g e s t . 

McDonald (1975) exp la ined  that n u tr it io n a l status o f  c a t t le  

during the postpartum p re -s e rv ice  period  had marked in flu en ce  

on f e r t i l i t y  a t the f i r s t  insem ination . He added that 

d e fic ie n c y  o f  d ie ta ry  energy was overlooked  as a cause o f  

postpartum or  p o s t -s e r v ic e  anoeetrus in  da iry  cows* even
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though la c  eating oowe requ ired  h igher le v e ls  o f  n u trien ts  

to  m aintain basal m etabolism , b o d ily  a c t i v i t i e s ,  reproduction  

and a i lk  secre tion *  Puquay e£  a l* (1975 ), Chandler e t  a l * 

(1976) and Saiko (1976) recorded  s im ila r  response In  cows 

wien m ethionine o r  methionine analogue was g iven  as a 

supplement* Methionine supplem entation was found to  shorten 

the p er iod  o f  postpartum anoestrus and se rv ice  period* She 

number o f  s e rv ice s  per con cep tion  was a lso  reduced . A cc- 

o id in g  to  Yadava e t  ajL* (1976) th ere  appeared to  be a trend 

fo r  cows in  poor co n d it io n  to  have oestru s a ft e r  a long 

in te r v a l o f  time from ca lv in g  tnan e ith e r  medium or fa t  cows. 

He fu rth er  staged that a low  le v e l  o f  energy p r io r  to  ca lv in g  

tend to  in crea se  the in te rv a l from ca lv in g  to  f i r s t  oestru s 

which cou ld  not be co rre cte d  by g iv in g  a higher le v e l  o f  

energy a ft e r  c a lv in g , fiattray (1977) repot ted  that a negative 

energy balance cou ld  lea d  to  reprodu ctive  fa i lu r e  by 

in flu e n c in g  o e s tru s , ovu la tion  r a te , f e r t i l n a t i o n  r a te , 

embryonic s u rv iv a l, prenatal lo s s  and b ir th  weight* lin d in gs  

o f  many workers were in  accord w ith  the above con clu sion  

(Boyd, 1977? Hugnea e t a l* ,  1979). Inskeep and Lisbman (1979) 

unraveled that th© len gth  o f  postpartum anoestrus in  o a t t le  

v a r ie s  w ith breed , age, piano o f  n u tr it io n  and in te n s ity  o f  

suck ling* Bond and Welland (1978) found that r a is in g  the 

fe e d  intake le v e l  p r io r  to p a r tu r it io n  had no e f f e c t  on the

11



postpartum oestrooo  in te rv a l and con ception  ra te  but s ig n i­

f i c a n t  improvement in  the reprodu ctive  performance was 

observed  when la v a l o f  feed in g  was m oderately in creased  

a ft e r  ca lv ing*  In a rev iew , Morrow (1960) concluded that 

n u tr it io n  and f e r t i l i t y  were c lo s e ly  r e la te d  in  dairy c a t t le .  

Maximum rep rod u ctive  performance was achieved when the ra tio n  

balanced in  resp ect o f  energy, p ro te in , vitam ins and m inerals 

was fe d  to  meet the requirem ents o f  animals fo r  growth, 

maintenance and g e s ta t io n .

Holness el; a l .  (1980) esta b lish ed  that both  plane o f  

n u tr it io n  and breed had s ig n if ic a n t  e f f e c t  on postpartum 

oestru s in  Afrikander and Mashona cows. Plane o f  n u tr it io n  

had a g rea ter  e f f e c t  on ca lv in g  ra te  titan vn ih e  duration  o f  

postpartum anoeetrus. hopes and Martinez (1981) compared 

the e f f e c t  o f  feed in g  o f  d i f fe r e n t  supplementary le v e ls  o f  

con cen tra tes , on B o ls te ia -P r ie s ia n  heJfere during the l e s t  

45 days o f  g esta tion  and found that there was no s ig n if ic a n t  

d if fe re n ce  in  gesta tion  len gth  between d i i fe r e n t  groups. But 

animals on h igher plane o f  n u tr it io n  exh ib ited  postpartum 

oestru s e a r l ie r  vnan the otn or groups.

Even though p o s it iv e  c o r r e la t io n  between nlguer plane 

o f  n u tr it io n  and in creased  postpartum reprodu ctive  perioxmaoce 

was w e ll documented, there were a lso  rapoxts to the con tra ry . 

Puquay £ t a l • (1966) and Gardner (1^69) in fe rre d  that f^edin^,
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a high energy ra tio n  during the early  la c t a t io n  p e iio d  d id  

not s ig n i f ic a n t ly  a luer the number o f  days requ ired  lo r  the 

apoearauoe o f  f i r s t  p o s t e r  tun oestru s and the nuaoer o f  

s e rv ice s  requ ired  per con cep tion . Horror eo a l .  (1^69) 

expounded tnat M gn producing l i b e r a l ly  fe d  dairy cows were 

prone to  a h igher in c id en ce  o f  c y s t ic  f o l l i c l e s ,  prolonged 

in te r  ca lv in g  p eriod  and poor f e r t i l i t y .  A ocoid ing to Boyd 

(1y7G) la c ia x in g  dairy Goua were usually  fed  more gra ins 

than b e e f c ^ c t le  but, tney did  not share the f e r t i l i t y  b e n e fit  

from in crea sed  energy* Eronohart e t  a l .  (1372) and 

Sondsregger and Sohurch (1977) even though approved tne 

s ig n i f ic a n t  in flu en ce  o f  energy on postpartum reprodu ctive  

performance o f  d a iry  cows* cautioned vh si an abunoant supple- 

m entation , lengthened, the period  fo r  vine appearance o f  

posvparteja o os tru s . S im ilar apprehension had been expressed 

by Bond and Weiland (1S70). A ccording to  deX ruif (1x78) 

n u tr it io n  was not an an tidote  f o r  in f e r t i l i t y *  I f  n utrien t 

requirement f o r  maintenance, s i l k  y ie ld  and g e s ta t io n  were 

met* those f o r  reprodu ction  would, a lso  be adequately covered . 

Jordan and Swanson (1979a* b ) s ta ted  that feed in g  d ieta ry  

p r o te in  in  excess o f  that requ ired  by t issu e  caused c e l lu la r  

damage, r e s u lt in g  in  unfavourable u terin e  or ovarian envi­

ronment and red u ction  in  f e r t i l i t y .

Tarious workers have in d ica ted  taat higher blooJ leu e ls
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o f  inorganic phospnorua, protein# glucose and haemoglobin

had a profound influence on reproductive efficiency* It  
was assumed that elevated blood value wag a ntural corollary 

o f  higher plane o f  nutrition.

According to the haeaatological data published by 
Blood ot a l, (1979) the normal range o f  inorganio phosphorus 

was 4 to 7 mg/dl. Eignett and Hignett (1951) inferred the 
axis oenoe o f  a close relation  between phosphorus deficiency 
and bovine in x e r t ility . fh is  inference was subsequently 
confirmed by other workers (Salisbury and VanBemark, 1961; 

Boyd, 1970f King, 1971; Vujovic et a l . ,  1972? Boberta,1971; 
Cuenca,1973; Maynard and Loosly,l973; Sat bar,1975; Arthur, 

1975? Morrow,1977, 1960; Soharp,1979? Murbuza ©t a l . 1979?
Baas et a l, 1979b; Samad et al.198Qt Jainudeon and Hafez, 
1980), 3here arc numerous reports that addition o f  phos­
phorus in  the diet could solve the problem o f  anoestrua and 
bring about a positive modulation of f e r t i l i t y  in  cattle  
(Morrow,1970; Besnpande and Sane,1977? Singh et al.1976i 
Scharp,1979? Samad et a l , . 1980; Jamudecn and Hafez, 1980). 

Sane (1972) recorded the mean serum inorganic phosphorus 
lev e l as 5.20 mg/100 ml in  anoesferous Gir cows. On the 
contrary, P illa i (1980) found the mean value o f  serum inor­
ganic phosphorus as 4.05 mg/dl in  anoestrous cows. Bao and 
Eao (1982) reported a sign ificant increase in  blood phosphorus
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le v e l  in  c y c l in g  c ro s s -b re d  h e i fe r s  a t the time o i  o e s tru s .

A ccord in g  t o  hewett (1972) there e x is te d  a p o s it iv e  

r e la t io n s h ip  between le v e ls  o f  serum p ro te in  and f e r t i l i t y .  

Seshpande a l .  (1973 ) concluded tnat average va lu e  o f  

serum p ro to m  in  cows e x h ib it in g  oea&rus was 7 .9 0  g  per cent 

but anoestrous cous never reached th at le v e l*  She normal 

range o f  plasma p ro te in  a ccord in g  to  Blood e t  a l . ,  (1975) 

was 6 ,0 0  to  6 .5 0  g /d l ,  B a t il  and Beshpande ( 1979 ) observed 

th a t a deorease in  b lood  p ro te in  le v e l  was r e la te d  to  

an oestru a , P i l la r  (1980) found the mean serum p ro te in  in  

anoesfcrous h e i fe r s  and cows to  b© 6 ,54  g /d l  and 6 .8 3  g /d l  

r e s p e c t iv e ly .

Perusal o f  l i t e r a t u r e  revea led  wide v a r ia t io n  in  bus 

v a lu e  o f  b lood  g lu cose  in  c a t t l e .  Goazaga and Vergara 

(1 9 5 6 ) e s ta b lish e d  th a t tae b lood  g lu co se  le v e l  o f  dry oous 

ranged from 43« 11 to  63 .29  mg/100 ml whereas, that o f  tne 

la c t a t in g  cows ranged from 23 .48  to  90 .91  mg/100 m l. 

A ccord in g  to  B lood e t  a l .  (1979) the normal range o f  b lood  

g lu co se  was 35 to  55 m g /d i. McClure ( 1968) recorded  taut 

in  cows vihxQh showed a con cep tion  percentage o f  6? to  72* 

th e  b lo o d  g lu cose  le v e l  ranged from 34 .70  to  37 mg/100 m l, 

wnereas in  i n f e r t i l e  cows tae le v e l  was below  30 mg/ 100 a l .  

V arious workers have rep orted  th at low  b lood  g lu cose  le v e l s
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a re  a s s o c ia te d  w ith  anoestrua and low er con cep tion  r a te s  

(M cO luro,1970, 1972; Eayne e t  a l . # 1970; Oxenrei&er and 

Wagner,1971; Garden,1975)* Bnatia e t  a l ,  (1972 ) rep ortea  

th at the 'value o f  b lood  g lu cose  ranged from 57*10 go 

79*90 m g /100 ml and 56*71 to  75 .60  m g/100 ml r e s p e c t iv e l j  

in  K oriyana pure bred and c ro s s -b re d  h e ife r s *  Sney 

fu r th e r  observed  th at the va lue decreased  w ith  age . Sane 

(1 9 7 2 ) record ed  the mean serum g lu cose  le v e l  o f  anoostroue 

cou s  as on ly  59*40 m g /100 ml and cla im ed tn at the problem 

o f  an oestru a  cou ld  be so lv ed  by In crea s in g  the serum g lu cose  

l e v e l  to 55 m g/100 ml by feed in g  a d d it io n a l energy. Guenoa 

(1 9 7 5 ) and Boyd (1977 ) made s im ila r  ob se rv a tio n s . Downle 

and Gelman (1976) u n fo lded  a p o s it iv e  r e la t io n s h ip  between 

r i s e  in  le v e l  o f  plasma g lu cose  and f e r t i l i t y  in  cow s. They 

dem onstrated a s ig n i f ic a n t  e le v a t io n  o f  plasma g lu co se  le v e l  

in  f e r t i l e  cows and a d e c lin e  in  i n f e r t i l e  cow s. Velhanhar 

<1978b) e s ta b lis a e d  th a t h e ife r s  which re c e iv e d  a m oderately 

e le v a te d  plane o f n u t r it io n  showed h igher b lood  g lu cose  

va lu e  (5 4 .7 4  * 4*89 mg$) and nad b o tte r  and co n s is te n t  

r e p ro d u ctiv e  perform ance in  terms o f  age and weignt a t 

puberty ana sexual m atu rity , growth r a t e ,  ov u la tory  heat 

and pregnancy r a t e . Deshoan&e e t  a l .  (1978) expounded tnat 

th e  le v e l  o f  b lood  g lu cose  i s  an impox tan t paxameter to  

eva lu a te  the rep rod u ctiv e  sta tu s  o f  the p ostp a rtu r ien t oow.
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Uiey fu rtn er  explained th at in  cows which eaMMised oestru s 

during postpartum period  the blood  g lu co se  le v e l  gradually  

in crea sed  from 48*00 to  57*14 mg per cen t whereas, in  those 

which d id  not show oestru s I t  decreased from 47*88 to  43*44 

aig per cent* This fin d in g  was la t e r  confirm ed by fa  t i l  and 

Beslipande (19795* P i l la i  (1980) observed a mean sorum 

g lu cose  le v e l  o f  48*49 rag/dl and 51*60 m g/dl in  anaestrous 

h e ife r s  and cows r e s p e c t iv e ly . Eco and Bao (1982) observed 

s ig n if ic a n t  in c ie a se  in  b lood  g lu cose le v e l  in  cross -b red  

h e ife r s  during oestrus*

Morrow (1970) recorded  that the haemoglobin percentage 

in  anueotrous cows was below 9*80 g /100  ml compared to  

10*60 g /100  ml in  cows with normal oeetrous c y c le .  2he 

normal va lues published by Blood at a l«  (1579) ranged from 

Q to 15 g /100  ml* Magaer (1972) analysed tne data and found 

an apparent a s s o c ia t io n  between low  haemoglobin le v e l  and 

anoeatrum in  dairy  cows. According to  Itorrov (1977) the 

cows w ith haemoglobin le v e ls  varying from 10.20 to 10.78 g / 

100 ml brea e a r lie r  compared to  those with a mean haemoglobin 

le v e l  o f  9*1 g /100 m l. P i l la i  (1980) observed a haemoglobin 

l e v e l  o f  9*16 g /d l  and 9*70 g /d l  in  anoestrous h o lie ra  and 

oot/s r e s p e c t iv e ly .
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MATERIALS AND METHODS



m t m u i s  A m  methods

The materials for the present investigation oonsiated 

of 30 cross-bred cows (Jersey X Sindhi, Jersey X local# 

Brown-Swiss x local) belonging to the University livestool 

yam# Mannuthy, Animals in advanced stage of pregnancy 

before completion of 270 days of gestation were selected 

for the study* The animals were weighed on the 270th day 

of pregnancy to obtain the pre par turn body weight# A ll the 

animals were reared under identical feeding and management 

practices until parturition*

Immediately after calving tne body weight of a ll  

animals was recorded and they were allotted in equal numbers 

at random to the three groups* The f ir s t  group was treated 

as control and was given ordinary farm ration as per the 

Ben and Bay (1971) standard* She animals in the second and 

third groups assigned to treatments I and II  were fed 

respectively 115 and 130 per cent ration fed to the oontrol 

animals, luring the entire course of the experiment, the 

animals ware s ta ll fed, Boughage was fed in the above 

proportion and water m s given ad libitum to a ll  the animals. 

A ll the experimental animals were regularly weighed at 15 

days intervals from tne day of parturition and also on the 

day of f ir s t  postpartum neat* The data on the postpartum 

body weight and the number of days required for the onset o f



postpartum  heat were com piled  and analysed to  f in d  the 

e f f e c t  o f  postpartum gain  in  weight on the on set o f  p ost­

partum oestru s  in  the 3 groups ( Snedecor and C ochran ,1^67), 

Th© p a ttern  o f  postpartum  o e s tru s , ouch as du ra tion  and 

in te n s ity  o f  oestrum and time o f  ov u la tio n  were a ls o  stu d ied  

in  the experim ental animals*

Data on tne on set o f  postpartum oestrum  o f  71 cows 

in  the herd not in cluded  in  tne experim ent were com piled 

and compared w ith  the data on the 3 experim ental groups to  

f in d  out the e f f e c t  o f  management on the postpartum rep ro ­

d u ctiv e  perform ance. The data on the m ilk  y ie ld  f o r  the 

f i r s t  60 days o f  la c t a t io n  in  reep eot o f  71 cowo in  the herd 

and th ose  o f  the experim ental animals were c o l l e c t e d  and the 

la c t a t io n a l  y ie ld  f o r  305 days c a lc u la te d  by m u lt ip lic a t io n  

w ith  a fa c t o r  4 » 14 (A n on ,1973)* The data were analysed 

s t a t i s t i c a l l y  to  f in d  out the e x fe c t  o f  h igher plane o f  nut­

r i t i o n  and management on the postpartum rep rod u ctiv e  p e r fo r ­

mance*

Five anim als from each group were s e le c te d  a t random 

to  estim ate th e  serum phosphorus, p r o te in , g lu cose  and hae­

m oglobin  l e v e l s ,  HLood from s e le c te d  anim als was c o l le c t e d  

on the second day a ft e r  p a r tu r it io n  and th e re a fte r  a t regu la r 

in te r v a ls  o f  15 days and a ls o  on the day o f  postpartum 

oestrum* Blood samples were c o l l e c t e d  between 10 to 10.30 AM 

to  m inim ise v a r ia t io n *
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About 10 ml o f  b lood  was c o l le c t e d  in to  a t e s t  tube 

and allow ed to  c lo t *  I t  was tnen cen tr ifu g ed  a t a temp­

erature o f  10°0 In  a r e fr ig e ra te d  ce n tr ifu g e  and the serum 

was c o l le c te d  in  a t e s t  tube, la b e l le d  and kept under 

r e fr ig e r a t io n  fo r  biochem ical estim ation  o f  phosphorus, 

p ro te in  and g lucose*

Inorganic phosphorus xn eerum was estim ated as per 

Fieke and bubbarow (1925) and t o t a l  p ro te in  in  serum by 

B iuret method ( C ornall et, a l . «  1949)# Serum glucose was 

estim ated by G-*5foludln method o f  Hulfcman (1959) m odified  

by Dubowski (1962) and Hyravinen and H ikkila ( 1962) .

Blood in  2 ml q u a n titie s  was c o l le c t e d  in  a te s t  tube 

con ta in in g  a pinch o f  EBTA fo r  estim ation  o i  haemoglobin. 

Cyanomethaomoglobin method (Benjamin# 1974) using an Ema 

Hemophotom©tor was adapted fo r  the above estim ation .

'Xhe data on biochem ical estim ation  o f  serum inorgan ic 

phosphorus, p ro te in , g lu cose  and percentage haemoglobin were 

com piled and analysed (Snedecor and Oocnran, 1^67)#
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RESULTS



BBSUDIS

In order to  under© Land the e f f e c t  o f  d if fe r e n t  

d ie ta ry  le v e ls  on the postparturn reprodu ctive  performance 

o f  croaa-fcred cows, a d e ta ile d  a tody was condacced using 

th ir t y  c ro s s -b re d  cows o f  the U n iversity  l iv e s to c k  Farm# 

Manauthy, The animal© were randomly a l lo t t e d  to  three 

groups v i e « c o n t r o l ,  treatment I  and treatment I I ,  The 

c o n tr o l  animals were fed  farm ra t io n  based on Sen and Bay 

Standard, whereas animals in  treatment I and treatment II 
were fe d  re s p e c t iv e ly  115 and 130 per cent o f  the co n tro l 

ra tion*  A l l  the animals were weighed a t 15 days in  nerval 

from the day o f  ca lv in g  to  the day o f  poatisar bum oestru s . 

Blood was analysed fo r  in orga n ic  phosphorus, p ro te in , 

g lu cose  and haemoglobin onoe in  every 15 days from 2nd day 

postpartum. During the coarse  o f  the experiment one cow 

from treatment I I  f e l l  e iok  and was removed from the t r i a l ,  

The study la s te d  from June to  December, 1382*

Th© daba on Lho prepartum and postpartum body weight 

o f  the c o n tr o l  and the treatment groups are furn ished in  

ta b le s  1 , 2  and 3 , The animals in  -she c o n tr o l and treatment 

groups I  and I I  weighed 355*70 ♦ 17 .28 , 335.10 ±  11.06 and 

367*33 jt 16,96 kg re s p e c t iv e ly  at 2 7 0 ^  day o f  g e s ta t io n ,

The pos tpartum body weight o f  the three groups a t 0 day o f  

ca lv in g  were recorded  to  be 325.30 .♦ 15 .85 , 303.30 + 10.51



and 333*77 +, 16,72 kg r e s p e c t iv e ly  in d ica t in g  a ateep 

d e c lin e  CB'xg.1, 2 and 3)* She postpartum body weight o f  

the c o n t r o l ,  treatment I  and treatment I I  a t 15, 30 and 

45 days were recorded  to  foe 317*30 * 15*16, 314*50 +, 15*55, 

315*70 + 15*42 kgf 299.60 ♦ 11.00, 300,60 ♦ 10.62,

312,38 ♦ 11.80 kgS and 329.55 ♦ 16.38, 332,50 + 16.13,

333.17 +, 16.07 kg respec& Ively . Tne d ec lin e  in  foody weight 

con tinued  fo r  tne f i r s t  fo r tn ig h t in  a l l  the three group®, 

though a t a reduced r a te . The decreasing trend in  foody 

weight was maintained uptG 30 days postpartum in  tne co n tro l 

anim als, fout in  both the treatment groups the foody weight 

showed a s l ig h t ly  in crea sin g  trend from 15 days poe tpartum 

onwards. In the c o n tro l group the body weight almost 

l e v e l le d  between 30 and 60 days posopartua and showed a steep 

upward trend only a t 75 dayo. The treacaen i animals in  

which s ig n i f ic a n t  weight ga in  was n oticed  beyond 30 days 

postpartum , oamo bo oestru s much e a r lie r  than the con tro l*

The mean foody weight o f  c o n t r o l , treatment I  and treatment I I  

on the day o f  postpartum oestru s were 317*10 1  15,5* 306,20 

12,29 and 334*42 16.00 leg re a p e c liv e ly  and th© postpartum

oestru s  in te r v a ls  in  the corresponding groups were 62,10 ,+ 

4 . 63,  56 ,60 *, 5 .53  and 53*22 +. 3 .75 days r e s p e c t iv e ly . 

A nalysis based on one way c la s s i f i c a t io n  to f in d  out the 

e f f e c t  o f  foody weight on the postpartum oestru s in  a l l  tne 

three groups revealed  no s ig n if ic a n c e  (Table 4 ) .  However,
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i t  -was observed  th a t the anim als in  treatm ent I I  bad the 

s h o r te s t  postpartum oostrou s  in t e r v a l ,  fo l lo w e d  by animals 

in  the treatm ent I .  A n a lysis  o f  the data on postpartum 

body w eight o f  the correspon d in g  stages revea led  no s ig n i­

f i c a n t  d i f fe r e n c e  between groups (S able  5* 6* 7 , 8 and 9)*

So a l s o ,  tn ere  was no s ig n i f ic a n t  d if fe r e n c e s  between groups 

in  regard  t o  posiparturn oestrou s  in te r v a ls  ( fa b le  10)*

S ince foody weight onangee in  d i f fe r e n t  groups were 

more m an ifest during 16 to  30 days postpartum , the data on 

the d i f fe r e n c e  in  foody w eight wore worked ou t and analysed*

I t  can be seen from ta b le  11 that w h ile  th e  c o n tr o l  animals 

l o s t  w eight* th ose in  footn th e  treatm ent groups gained 

weight* However, one c o e f f i c i e n t s  o f  c o r r e la t io n  between 

d i f fe r e n c e  In  foody w oigat during days 16 -  50 postpartum 

and the postpartum oeetro  us in te r v a ls  in  a l l  tne th ree  groups 

were not s t a t i s t i c a l l y  s ig n if ic a n t*  The c o - e f f i c i e n t a  o f  

c o r r e la t io n  between groups were a ls o  not found to  be s ig n i ­

f ic a n t*

During tne course o f  study the du ration  o f  o e s tru s , 

in t e n s i t y  o f  oestrum  and time o f  o v u la tion  were observed .

The grouped data are presented  in  ta b le  12. A n a lysis  o i  the 

data rev ea led  th at th ere  1o no e ig n lx io a n t d if fe r e n c e  between 

groups w ith  re s p e c t  t o  the d u ra tion  o f  o e s tr u s , in te n s ity  o f  

oestrum  and tim e o f  ovu la tion *  The du ration  ox oestru s  ranged
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from 15 to  50 hours in  a l l  the cows except Sn a c o n tr o l 

cow which exh ib ited , a sh ort oestrum o f  10 hours du ration . 

She du ra tion  o f  oestru s  in  23 cows ranged from 15  -  25 

h ou rs , m e re a s  the rem aining 5 animals had a lon ger oestrum 

o f  25 ~ 30 h ou rs . The in te n s ity  o f  oestrum was pronounced 

in  21 out o f  tn e  t o t a l  29 cows brought under t r i a l .  Of 

these 8 belonged  to  treatm ent I I ,  7 to  treatment I ,  and 6 

to  co n tro l*  Medium heat was e x h ib ite d  by on ly  one animal 

in  the c o n t r o l  group* She tim e o f  o v u la tio n  ranged from 

8 to  20 hours a f t e r  the end o f  oestru s*  Though m ajority  o f  

the anim als ov u la ted  between 12 to  20 hours p o s to e s tru s ,

8 anim als ovu la ted  within the f i r s t  12 h ou rs .

The data on cha f i r s t  postpartum oestru s  o f  7 1  cows in  

the herd were c o l l e c t e d  and compared w ith  those o f  the 

experim ental animals (Table 13)* The posOpart,ua oeeurous 

in t e r v a l  o f  one herd was 82.50 +, 5 .76  days as a g a in st 

6 2 .10  + 4 .6 3 , 56 .60  + 5 .53  and 53.22 ♦ 3 .75  days f o r  the 

c o n t r o l ,  treatm ent I  and treatm ent II  r e s p e c t iv e ly  (P ig .4 ) .  

S t a t i s t i c a l  a n a ly s is  revea led  th a t there was s ig n i" io a n t  

d i f fe r e n c e  between groups on the on set o f  postpartum 

oestrum  ( ?  /  0 .0 5 ) .  Though T1 T2j T3 £4; and 12 £4 weie 

homogeneous, £1 X3 and £1 T4 wore found to  be heterogeneous 

groups (T ab les  13 and 1 4 ).
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Table 13 p resen ts data on the la c t a t io n a l y ie ld . o£ 

the herd, c o n tr o ls  treatm ent I and treatm ent II*  T ho^n  

th ere  ia  no s ig n i f ic a n t  d i f fe r e n c e  in  la c t a t io n  y ie ld  

between grou p s, ih® milk y ie ld  e o .d r e l ,  treatm ent I 

and treatm ent I I  are found to  me apparently  h igaer than 

the herd average ( ih b le  15)*

The data on serum in org a n ic  phosphorus u f c o n t r o l ,  

treatm ent x and treatm ent I I  axe fu rn isu ad  in  tutolas 16,

17 and 18 r e s p e c t iv e ly . Tne serum in org a n ic  pnospaoros 

l e v e l s  in  c o n t r o l  anim als a t 2 , 15, 30 and 45 days p ost­

partum ware 4*66 £  00* 15* 4*48 £  00*12, 4*80 £  0 0 .1 3  and 

5*08 + 00*09 mg per cen t r e s p e c t iv e ly *  The corresponding 

l e v e l s  f o r  treatm ent I  and treatm ent I I  were 4*42 + 0 0 .2 8 , 

4*38 +. 0 0 .1 7 , 4*68 £  0 0 ,3 0 , 4*60 * 00 .12  mg per cen t and 

4 .6 2  * 0 0 .1 2 , 4 .6 4  £  00*15, 4 .4 4  + 0 0 .2 1 , 4 ,8 8  + 00 .15  mg 

per cen t r e s p e c t iv e ly . The scrum in orga n ic  phosphorus 

l e v e l s  on the day o f  oestru s  were 5.1Q £  0 0 .1 1 , 5*44 £  00.71 

and 5 .00  +, 00 .11  mg per cent in  tne c o n t r o l ,  iraacaent I 

and treatm ent I I  r e s p e c t iv e ly  ( P i g .5 ) .  S t a t i s t i c a l  a n a ly s is  

o f  data d id  not re v e a l any s ig n i f ic a n t  d if fe r e n c e  between 

th e  correspon d in g  stages o f  the 3 groups (T ab les  19, 20 , 21, 

22 and 2 3 ) .  The data on th e  inorganic phosphorus le v e ls  o f  

th ree  groups were regrouped and a n a ly s is  c a r r ie d  out to  f in d
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ou t whether there was any s ig n if ic a n t  difference  in  the 

serum phosphorus le v e ls  b e fo re  oestrum and on the day o f  

postpartum oestrum* By applying normal standard e rror  

d if fe r e n c e  te s t  (ta b le  24) i t  was found that taere was s ig ­

n if ic a n t  d if fe r e n c e  be tween the va lues b e fo re  oestrum and 

on the day o f  oestrum in  co n tro l (P  /  0*01) and treatment I I  

(P  Z J ).G 1 ),

The data on serum p rote in  le v e ls  in  resp ect o f  control*, 

treatment I  and treatment I I  are furn ished  in  fa b le s  25, 26 , 

and 27 re sp e ctiv e ly *  Th© serum p rote in  le v e ls  in co n tro l 

animals a t 2 , 15* 30 and 45 days postpartum were 6 .27 £  00 ,26 , 

0 * 16  + 00*15, 8.19 £  00.19 and 8.77 £  00.19 g per cent re s ­

p e c t iv e ly . The corresponding le v e ls  in  resp ect o f  treatment I 

and treatment I I  were 7*80 ±  00 .22 , 7*83 £  00.22* 8 , 12 £

0 0 .1 4 , 8.21 £  00.14 g  per cent and 9.05 £  00.35 , 8.89 £  00.17, 

9*19 £  00*22, 8.96 £  00.32 g per cent (P ig .6 )  respectively.

The eeruta p ro te in  le v e ls  on the day o f  oestru s were 

9 .22  £  0 0 .2 0 , 8*28 £  00 .08  and 9 .09  £  0 .17  g per cen t in  

the c o n t r o l ,  treatment I and treatm ent I I  groups re s p e c t iv e ly . 

S t a t i s t i c a l  a n a lysis  by one way c la s s i f i c a t io n  between tne 

same sta ges  o f  the 3 groups revea led  s ig n i f ic a n t  d iffe re n ce  

on 2 , and 30 days postpartum and on the day o f  oestrus 

(Tables 28, 29* 30* 31 and 3 2 ). Bairwiee comparison o f  data 
on serum p ro te in  a t 2nd day postpartum revea led  that on ly
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treatm ents I  and I I  were heterogeneous* On the other hand 

a t  30 day postpartum the c o n t r o l  and. treatm ent I  were to  and 

t o  be heterogeneous (P  /  0*05) w hile a l l  o th ers  wore 

homogenous groups* Os the day o f  oestru s  h e terog en e ity  was 

observed  between o o n tro l and ir e a  cment I ;  and irea tn en t I 

and treatm ent I I .  A p p lica tio n  o f  normal standard e rror  

d i f fe r e n c e  t e s t  ( fa b le s  33) re v e a le d  a lg n ix ie u a t d i f fe r e n c e  

in  tne va lu es p r io r  to oestrum and on the day o f  postpartum 

oestrum in  both  c o n tr o l (P  /  0 .0 1 )  and treatm ent I  (P  /  0 .0 5 ) .

The serum g lu cose  le v e ie  o f  c o n t r o l ,  treatm ent I  and 

treatm ent I I  are  presented in  ta b le  34 , 35 and 36 r e e j a c t iv e ly . 

The l e v e l s  o f  serum g lu cose  in  c o n t r o l  animals a t 2 , 15,

30 and 45 days postpartum were 57.40 +, 5 .6 0 , 53.4? +, 3 . 9 0 , 

54*98 +_ 2 .43  and 53,02 +, 1.77 mg per cent reooectjvely .

$ho corresp on d in g  le v e ls  f o r  treatm ent I and treatm ent I I  

were 55.51 * 4 .2 6 , 50 .58  * 4 .9 2 , 36.55 * 6 .0 9 , 53 .08  * 2 .47  mg 

per cen t and 65 .08  + 4 .0 7 , 57,22 + 2 .7 5 , 54 .90  + 1 .50 ,

57*85 +, 1.86 ng per cent r e s p e c t iv e ly *  She aerun g lu cose  

l e v e l s  on the day o f  o e s tru s  were 57.20 ♦ 2 .7 5 , 61 .04  *. 3 .58  

and 60.94  + 2 .19  ng per cen t in  the c o n t r o l ,  treatm ent I 

and treatm ent I I  r e s p e c t iv e ly  (P ig .7 ) .  S t a t i s t i c a l  a n a ly s is  

o f  th e  data  by one way c l a s s i f i c a t i o n  rev ea led  no s ig n i f ic a n t  

d i f fe r e n c e  between correspon d in g  stages o f  She 3 groups, 

except a t  30 days postpartum ( fa b le s  37 , 33 , 39 , 40 and 4 1 ; .
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B airw ise com parison o f  the data o f  the stag© rev ea led  fa a t  

both  c o n t r o l  and treatm ent I ;  and treatm ent I  and treatm ent I I  

were heterogeneous grou ps. Normal standard e rro r  d if fe r e n c e  

t e s t  (t a b le  42 ) showed s ig n i f ic a n t  d if fe r e n c e  in  the va lu es  

b e fo re  oestru s  and on th© day o i  oestru s  on ly  in  treatm ent i  

(P  £ _ 0 .0 1 ) .

The haem oglobin le v e ls  o f  co n tro l*  treatm ent I  and 

treatm ent I I  are  fu rn ish ed  in  ta b le s  43» 44 and 45 re sp e ct­

iv e ly  • She percentage haem oglobin le v e ls  in  the c o n tr o l  an iuals 

a t  2 , 15, 30 and 45 days postpartum  were 11.10 ♦, 0 0 ,4 0 ,

11.52 * 0 0 ,6 2 , 11 .58  + 00 .54  and 11.20 ±  00 .86  g per cen t 

r e s p e c t iv e ly .  In the treatm ent I  and treatm ent I I ,  the co r re s ­

ponding le v e ls  were 11.84 +. 0 0 .7 3 , 12.42 ♦ 00.51* 12.15 +

0 0 .6 0 , 13.00 ♦ 0 0 .12  g per cen t and 12.48 ♦ 00.53* 12.52 ±  0 0 .5 7 , 

11 .80  +, 00*61, 11*63 ♦, 00 .40  g per cent r e s p e c t iv e ly . On tae 

day o f  oestru e  the va lu es were found to  be 11.52 .+ 0 0 .6 1 ,

13.28 ±  00 .12  and 12,78 +. 00 ,35  g  per eont in  the c o n t r o l , 

treatm ent I  and treatm ent I I  r e s p e c t iv e ly  (F ig ,8 ) .  There was 

no s ig n i f ic a n t  d if fe r e n c e  between tu c correspon din g  stages o f  

tne 3 groups excep t on the day o f  oestrum (P  /  0 .0 5 ) .  C ontrol 

and treatm ent I ,  and o o n tro l anu treatm ent I I  were found to 

be heterogeneous groups on uairw lee com parison (T ab les 46 ,

47* 4 8 , 49 and 5 0 ) ,  A nalysis by normal standard e r ro r  d i f f ­

erence t e s t  ( t a b le  51) a ft e r  regroup ing  o f  the data showed
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that those was aig&ifioant difforenoa in haemoglobin values 

prior to oestrum and on the day of oaetrura in treatment I 

CP ZJO ,01).



TABLES



Jabla 1. E ffect o f  body weight on postpartum oestrus.
(co n tro l)

Weight on Jostpartaa 
SI. 270th. day weight
So* o f  gestation 0 day 

(kg) (kg)

15th day 
(kg)

30th day 
(kg)

45th day 
(kg)

601h day 
(kg)

75ta day 
(kg)

Ho. o f
days

Weight 
on the
dai f 0r the onset Of onaet 

postpartum °^|e t 
oestrus p0Qtpajftim

ve&/ oestrus

1. 539 310 307 307 309 309 - 305 60
2. 440 404 394 394 394 395 395 395 64
5. 299 261 256 249 255 257 257 52
4. 360 336 318 319 326 329 329 52
5. 339 314 310 302 302 304 304 54
6 , 255 235 226 226 226 226 226 226 63
7. 426 375 361 362 368 370 370 370 65
8. 355 328 324 316 320 325 325 59
9. 358 331 335 333 321 320 300 319 101

10. 386 359 340 335 336 337 337 51

Mean 355.70 £ 325.30 £ 317.30 £  314.50 + 315.70 £ 317.20 + 322.75 £  317.10 £  62.10 £
SB 17.28 15.85 15.16 15.55 15.42 15.50 ~ 38.00 15.50 4.63



Table 2. Effect of body weight on postpartum oestrus
(Treatment I)

Weight on Thstpartna
Si. 270th day veignt 15th day 30th day
So. o f gestation 0 day (kg) (kg) 

Ug) (kg)

Weigui
45th day 60th day 2 2 ^ 5  

tee) (ice)
postpartum 

oestrus

(kg)

3o* o f
days 

for the 
onset 
of

postpartum

1. 317 270 261 271 271 269 271
2. 316 28? 285 294 294 295 295
3. 337 312 301 294 236 305 305
4# 389 349 360 366 366 378 378
5* 365 334 329 319 320 320 320
6. 381 343 334 334 354 350 357
7. 310 293 284 285 . . — 286
8. 310 282 280 283 284 206 286
9* 346 316 314 312 314 316 316

10. 280 247 248 248 248

Mean 335*10 * 303.30 £ 299*60 £ 300*60 + 312.38 i  315.63 £ 306,
BE 11*06 10*51 11*00 10.62 11.80 12*77 12,

________  (leg)______oesJr̂ 4gn>„
66
65
54
5§
56
79
26
76
59
29

56*60 £  
5.53



Tsoi© 3* Efxect of body weight on postpartum oestrus(Treatment II)

SI.
Hb.

Weight on 
270th day 

o f  gestation 
teg)

Postpartum
weight 

0 day 
(kg)

15th day 
(kg)

30th day 
(kg)

45th day 
(kg)

Weight 
on the 
day o f  

postpartum 
oestrus 

(kg)

No. o f  
days 

for the 
onset 
<£

post.^artua
.^oej?J;ruB_

1. 409 36? 370 375 379 378 53
2. 369 329 317 325 328 319 64
3. 293 257 256 257 m i 257 35
4. 306 204 262 282 279 281 55
5, 431 308 380 392.5 333 397 60
6. 362 339 324 322 329 327 68
7. 329 306 30/ 307 307 307 57
8. 376 339 330 337 343 343 54
S. 431 395 394 395 399 399 33

dean 367.33 ♦ 333.77 + 329.55 v 332.50 * 333.77 * 334.42 ♦ 53.22 jt:
SE 16.96 16.72 16.38 16.13 16.05 16.00 3.75



Sable 4. Analysis of variance on body weight 
and postpartum oestrus#

Source df SS MSS J*

Treatment 2 384*3168 192*1584 0*8583

Error 26 5820.8556 223.879

Total 28 6205.1724



Table 5. Analysis o f  variance o f  body weight 
on 0 day postpartum.

Source d f SS MSS

Treatment 2 4774.796 2307.398 1.2523
Error 26 49565.7557 1S06.375

Total 28 54340.55



Table 6, Analysis o f  varianoe o f  body weight 
on 15 days postpartum.

Source d f SS MSS P

Treatment 2 4331.2777 21653.6389 1.15098
Error 26 48920.7223 1881,566

Total 26 53252

Table 7, Analysis o f  variance o f  body weight 
on 30 da;vg postpartum.

Source d f SS MSS F

Treatment 2 5162,3863 2581,1932 1.3426

Error 26 49986.3723 1922.5528

Total 28 55148,7586

Table 8 , Analysis o f  variance o f  body weight 
on 45 days posupartum.

Source d f SS MSS F

Treatment 2 2650,3917 1325,1958 0.6613
Error 24 48095.275 2003.9698

Total 26 50745.6667



Table 9 , A n a ly s is  o f  varian oe  o f  body weight 
on tb s  day o f  postpartum o e s tru s .

Source d f SS MSS F
— — *—*

Treatment 2 3756.4961 1878.2480 0.8853

Error 26 55162.0556 2121.6175

T ota l 28 58918.5517

Sable 10. A nalysis  o f  v a ria n ce  o f  number o f  days 
from ca lv in g  to  on set o f  o e s tr u s .

So arc© d f SS MSS P

Treatment 2 384.3168 192,1580 0.8583

Error 26 5820,8556 223,8791

T ota l 28 6205.1724



Table 11. E f fe c t  o f  body w eight d if fe r e n c e  between days 16 ana 30 
poa bpartuea on the on set o f  postpartum o e s tru s .

£ ;  Weignt on « .  o f  o o l ^ g

C ontrol T rea t- Treat­
ment I  ment I I C ontrol Treat­

ment I
T rea t- C ontrol T rea t- Treat*

-S2B3L.

1. 310 270 36? 0 +10 +5 60 66 53
2. 404 287 329 0 ♦ 9 +8 64 65 64 £
3 . 261 312 357 -9 -  7 +1 52 5A 35Tr
4 . 336 349 284 +1 + 6 0 52 56 55
5. 314 334 380 -G -1 0 +6.5 5A 56 50
6 . 235 343 339 0 0 -2 63 79 68
7 . 375 293 306 +1 + 1 0 65 26 57
8 . 328 282 339 - 8 + 3 +7 59 76 54
9. 331 316 395 0 -  2 + 1 101 59 33

10. 359 247 -5 0 51 29

C on tro l r 1=0*2112

r1 & r2  = 0 .0406 
r2  & t3 »  0 .4070 
r1 L ?3  «  0 .4238

Mean 325.30+ 303.30^ 333.77*. - 2 .8  1 2 .9 4  62.10+ 56.60+ 53.22+
SB 15.55 10.51 16.72 4 .6 3  5 .53  3 .75



TafcXe 12. Bat^crn o f  po at par turn oestrum and 
ovulation*

Cnaraoteristica Control Treatment
I

Treatment
II

Duration o f  oestru s Cbours) 
10 * 15 
15 -  20 
20 -  25 
25 -  30

1
3
4
2

4
4
P

3
5
1

Intensity o f  heat
Pronounced
Medium
Weak

6
3
1

7
3

©
1

lime o f  ovu la tion  a fte r  
th© end o f  oestrus {hours)

8 - 1 2  
12 -  16
16 -  20

2
5
3

3
4 
3

3
4
2



Table 13* Postpartum ocstrou a  In te rv a ls  and la c ta t io n  
y ie ld s  o f  tne herd* con tro l*  treuInent I and 
treatment II cows.

Performance o f different groups
Parameters Herd C ontrol Treatment I Treatment II
______________________m ) _________ n s j ____________w j __________ i w —

82.50 ♦ 62.10 ♦ 56.60 *. 53.22 *

<™> <«> (2?
M ilk y ie ld  in  one
lactation  U g) 1765*30 4 2435*50 * 2264.80 + 2241.00 +

78,03 166,39 97.40 146.90
(71) ( 10) ( 10) ( 9 )

F igu res in  parenthesis denote number o f  
ob serv a tion .



Table 14. A nalysis o f  variance on the postpartum 
ooavrous in te r v a l (h erd , c o n tr o l , 
treatment I  and treatment X I).

Source d f uS MSS P

Treatment 3 0.2492 0.0831 6,079*

Error 96 1*3123 0,01367

T ota l 39 1.5615

T1 and 
T1 and 
T1 and 
T3 and 
T2 and

T3
T4
T2
T4
T4

are heterogeneous 
are heterogeneous 
are homogeneous 
are , ,  
are , ,

Table 15, A nalysis o f  variance on m ilk  y ie ld
(h erd , c o n tr o l , treatment I  and treatment XI)

Source d f SS MSS P

Treatment 3 0,747813 0.249271 1.08556

Error 96 22,4845 0,234214

T ota l 99 23.232315



Table 16. Serum in organ ic phospnorus le v e ls  (mg$) between ca lv ing  
and postpartum oestrum. C ontrol.

S I. 2nd day a ft e r  15th day a fte r  30th day a ft e r  45 th day a f t  or On the day o f  p ost-
Jfo* ca lv in g ca lv in g ca lv in g calvrng par turn oestrus

1. 4 .30 4 .30 4*30 5.00 5.00

2 . 4 .60 4 .30 5.00 5.30 5.50

3 . 4 .60 4 .30 4.90 5.30 5.30

4 . 4 .60 4 .60 4 .90 4 .90 4 .90

5 . 5.20 4.90 4 .90 4 .90 5*20

Hean 4 .66  *, 4 .88  x 4.80  x 5.08  x 5.18 x
BE 00.15 00,12 00.13 00.09 00.11



Table 17. Serum In org a n ic  phosphorus le v e ls  (mg$) between c a lv in g  
and postpartum oestrum . E restaeat I

S I . 2nd day a f t e r  15th day a f t e r  30th  day a f t e r  45th  day a f t e r  On the day o f  o n se t 
No. ca lv in g  c a lv in g  ca lv in g  c a lv in g  o f  poevparttsa o e s tru s

1. 4 .3 0  4 .3 0  4 .1 0  4 .6 0  4 .6 0

2 . 4 .5 3  4 .3 0  4 .3 0  4 .3 0  4 .3 0

3 . 4 .0 0  4 .0 0  4 .9 0  4 .6 0  4 .8 0

4 . 4.00 5.00 8.00 

5 . 4 .3 0  4 .3 0  5 .4 0  4 .9 0  5 .30

Mean 4 .4 2  4*38 +, 4*68 4 .6 0  *, 5*44 *.
BE 0 0 .28  00 .17  0 0 ,30  0 0 .1 2  00.71



fable 18. Serna Inorganic pliosphorus levels (mg$) between calving and 
postpartum oestrum. Iroo. taient II.

SI. 2nd day after 15th day after 30th day after 45th day after On tne da,y of onset 
Ho. calving calving calving calving o f postpartum oestrus

1. 4.30 5.00 4 .GO 5.20
2. 4.60 4.70 3.90 4.90 4.90
3. 4.50 4.10 4.60 4.60 4.90
4. 5.00 4.70 5.00 5.30 5.30
5. 4.70 4.70 4.70 4.70 4.70

Mean 4.62 4.64 4.44 4.88 5.00
S3 00.12 00.15 00.21 00.15 00.11



Sable 19. Analysis of variance of level of serrninorganic phosphorus between tnree groups
at 2 da^s postpartum.

Source d£ ss MSS F

Treatment 2 0.156651 0.078525 0.406268

Error 12 2.51^522 0.192794

T otal 14 2.47017

Table 20. A nalysis o f  variance o f  le v e l  o f  serum 
inorgan ic phosphorus between xhreo groups 
a t 15 days postrartum.

Source d f SS MSS P

Treatment 2 0.172 0,066 0.613078

Error 12 1.268 0,105667

Total 14 1.44

Table 21. Analysis o f  variance o f  le v e l  
in orgasia  phosphorus between 
a t  30 days postpartum.

o f  serum 
tuxee groups

Source d f SO MSS f

Treatment 2 0.332643 0.166322 0.809711
Error 1 2.25947 0.205409

Total 3



Table 22* Analysis o f ■variance o f level of serum
inorganic phosphorus between three groups
at 45 days postpartum*

Source Of S3 MSS S’

Treatment 2 0.512192 0.256096 4*02788

E rror 10 0*655808 0*063581

T ota l 12 1*148

Table 2% A n alysis  o f  v a ria n ce  o f  le v e l  o f  serum 
in orga n ic  phosphorus between th ree  groups 
on the day o f  postpartum o e s tru s .

Source d f S3 MSS 1

Treatment 2 0*489333 0-244667

Error 12 10,52 0.876667 0*279088

T o ta l 14 11.009333



Table 24* Sbriaal standard e r ro r  d if fe r e n c e  t e s t*  Levels 
o f  serun* in o r ca m e  phosphorus (iae$)*

Levels p ost par ton  p r io r  L evels on the da;y o f  Values L ifferenee^ ln ^aean
lie n s  to  tae on set o f  o estru s  poafcpartua o e s tru s . '  g£ 0^ mean

n. n+„ n-j T rea t- T rea t- «*.-+-,„•* T reat- T reat- T rea t- T reat-C ontrol aQQt j  i i  C ontrol mQnt x UQnt XI C ontrol juent 2 nGj3fc u

I lean 4*81 4 .51  4*65 5 .1 8  5 .44 5

Standard -j*#
deviation 0*51 0 .46  0*55 0 .24  1.59 0 .24  2 .84 1.29 2 .59

Ho* o f
ionsrVat~ 24 18 20 5 5 5



labia 25* SeruE vrofcoin (g$) levels bewooa calvingand poOlpartun. oestrus. Control,
££1. 2nd day 15th day 30th day 45th day ^
H o.a fter ©alving a ft e r  ca lv ing  a ft e r  ca lv ing  a fte r  ca lv jn g  ^artua
 _____ __________ ,____________________________         s e s te t s .

1. 8.45 8.25 9.15 9 . 15 5.50

2. 7 .65  (•St* 8.00 8.40 9.50

5. 9.15 8.45 8,40 9.15 9.30

4* 8.00 8.45 8,45 3,90 9.15

5. 8 .60  8.00 8*45 8.25 0.45

Mean 8 ,37 £  8 . to £  Q.19 £  8.77 £  9.22 £
0o,26 00.15 00.1* 00.19 00.20



Table 26, Sorusa p ro te in  (g $ ) le v e ls  between ca lv in g  
and postpartum o estru s , Treatment I ,

S I.
fife.

2nd flay 15  th  day 
a l t e r  ca lv in g  a ft e r  ca lv in g

30th day- 
a ft e r  ca lv in g

45th day 
a ft e r  ca lv in g

On the dLaj
Of pCGt-
partiam
oestrus

1. 7 .SO 7 .80 7 .80 8.25 Q.00

2 . 7 .10 7 ,10 8 .00 8 .00 8.25

3. 8 ,00 7 .80 8,45 8.00 8.45

4 . 7 ,65 8 .43 # • • • 8.25

5 . 8 .45 8.00 8.25 8 ,60 8.43

Mean 7 .80  £ ? .83 £ 8 ,13  £ 8*21 + 8 ,2o  +
SE 00,22 00.22 00,14 00. )A 00,08



Table ??• Serum protein fg$) levels between caivirjg
arid post part an oestrus. 'xre^tment II .

On the day
01. 2nd day 15th day 30th day 45th day o f poet-
IJcu af-ex calving aicer calving waiter calving a fter calving par turn
___________________________________________      „__35£S5HIL

1. 8.90 8.95 8*60 w 9 9.35

2 . 8 .70 9 .15 8 ,95 9 .1 5 9 .15

3 . 9 ,15 8.95 9 .9 0 9.35 9 .35

4 . 9 .70 9.15 9 ,35 9 .35 9 .15

5 . 7 .8 0 8.25 9 .1 5 8 .00 8 .45

Mean 9.03  £ 8.89  £ 9 ,19  £ 8 ,9 6  £ 9.09
SB 00,35 00.17 00 ,22 00.32 00.17



Table 28. Analysis o f variance of level o f serum
protein between tnree groups et 2 days
postpartum*

Source &£ SS MSS P

Treatment 2 3*916333 1.958167 4.95948*

Error 12 4-738 0.394833

T otal 14 8.654333

Treatment I  and Treatment 
C ontrol and Treatment I 
C ontrol and Treatment IX

I I  H eterogeneous, 
Homogeneous 

•»

Table 29. A nalysis o f  variance o f  le v e l  o f  serum 
p rote in  between three groups a t 15 
days postpartum#

Source d f  SS mss y

Treatment 2 2.942333 1.471167 0.92456

Error 12 19.094503 1,591209

T otal 14 22.036833



Table 30, Analysis o f variance of level o f eerum
protein between three groups at 30 daya
postpartum.

Source d f SS MSS F

Treatment 2 2.685643 1.3^28

Error 11 1,866495 0,16960 7.91367 *

T otal 13 4.552143

C ontrol and Treatment 1 
Treatment I  and Treatment 
C ontrol and Treatment I I

heterogeneous 
I I  *t

homogeneous

Table 31, A nalysis o f  varian ce  o f  le v e l  o f  serum 
p ro te in  between three groups a t 45 daja 
postpartum.

Source d f  £S MSS F

Treatment 2 1,22748 0,61374 2.76899

Error 10 2.21648 0.221648

Total 12 3,44396



Source d f  SS MSS P

Table 32* Analysis of variance of level o f serum
provein between three groups on tn e  day
of postpartum oestrus.

Treatment 2 2,594333 1,29717 10.2206*

Error 12 1.523000 0.126917

T ota l 14 4.117333

C ontrol and Treatment I heterogeneous 
Treatment I  & Treatment I I  , ,
C ontrol and Treatment I I  homogeneous



Table 33. Uormai standard error difference teax,. levels o f
sexm  protein (g1,:?)*

T+^rj L eve ls  p ostp a rtu a  p r io r  L ev e ls  on  the day o f  p o s t -  D iffe re n ce  in  mean
  ,to _ o e s tru s_______        B §rin in_G es£yug______ — — ___ - 1 __ ______ &RJ2&.SSSB _

5^ en t- T rea t- rn n *^i  T rea t- T rea t- Pft/). rn1 Treat”* T re a t-
________ _ C onirol _ ment._. I  ..aen t I I   °  f , ? L .n e g j .1 a e a t _ I I „ „ _  ___

Mean 8 .4 8  9 .9 7  9 .0 3  9 .2 2  8 .2 8  S.OS

Standard 3 .24**  2 .3 8 *  0 .2 9 3
d e v ia t io n  0 .4 8  0 .4 2  0 .5 4  0 ,4 6  0 .1 9  0 .3 7

t o .  o f  
o b s e rv a t­
io n s  23 18 20 5 5 5



Table 34* Serum glucose level (ng$) between calving
and postpartum oestrus* Control.

On tne
SI. 2nd da y 15th day 30th day 45th day day o l  po^t
Ho. a fte r  ca lv in g  a ft e r  ca lv in g  a fte r  ca lv in g  a ft e r  ca lv in g  partuci 
  —    _   _______

1. 55.50 50,00 50.00 54.00 54.00
2 . 50.00 45.80 30,00 46.40 50.00
3 . 42.80 46.40 58.30 54*10 58.30
4 . 64.20 50.30 54.10 57.10 57.10
5 . 75.00 66.60 62.50 53.50 66.60

Mean 57.40 * 53.42 £ 54.38 ♦, 53.02 + 57.20
BE 5.60 3 .30 2 .43 1.77 2.75



Table 35* Serum glucose level (mg#) aetw aen calving
and postpartum cestr •>e„ Treatment 1*

On the day o f
S I, 2nd day 15th day 30th day 45 tn day p o e t-
H o .a fte r  ca lv in g  a f t e r  ca lv in g  a ft e r  c a lv in g  a ft e r  ca lv in g  partum

________ _____________      :_____       t r u e ^ ^

1. 52.70 50.00 50.00 58.30 64.20

2 . 57.14 33*30 35.30 40 .40 50.00

3* 41.60 50,00 21,40 5*. 10 62.50

4 . 58 ,30 6 2 ,50 • 4 « » *  «

5 . 67.00 57 ,10 41 .50 53.50 71,40

Mean 55.51 * 50 .58  £ 36.55 £ 53.08 £ 61 .04  £
SE 4 ,2 6 4.92 6 .09 2 .4 7 3 .50



Table 36. Serum glucose level (mg$) oe tween calving and
postpartum oestrus. it’e-iiment II,

SI, 2nd da* 15th day 30th day 45tn day 0̂^7LrtuEi
ho, alter ca lvlng after calving after calving after calving * ® i /J

1* 50,10 50,00 53.80 * * 53.50

2 , 56,30 54.10 50,00 53.50 58.30

3 , 64.20 57,10 58*30 62,50 64.20

4 . 71,40 58.30 54,10 57.10 64.50

5 . 71.40 66,60 58,30 58.30 ^  .20

Mean 63,08 «, 57.22 £ 54,50 * 57.85 _ 60.94
SE 4 .0 ? 2,75 1,50 1,80 2.15



Table 37. Analysis o f variance o f levels o f serum
glucose oetween throe groups at 2 days
postpartum.

Source d f  SS

Tract caent 2 155.295*13 77.6477 0 .70598

Error 12 1323.57723 110.293

T ota l 14 1478.872693

Table 38. A n a lysis  o f  variance oC le v e lo  o l  serum 
g lu co se  between te re e  gruupa a t  15 da^s 
poolpartuBU

Source d f  SS MSS J?

Treatment 2 110.992 55.496 0.319101

Error 12 2066.962 173.9135

T ota l 14 2197.954

Table 39. A n a lysis  o f  variance o f  le v e ls  o f  serum 
g lu co se  between three groups a t  30 days 
postpartum .

Source d f SS MSS P

Treatment 2 951.669143 475.83457 8.348*

Error 11 627.028 57.002545

T ota l 13 1578.69143

C on tro l and Treatment I  Heterogeneous 
Treatment I  and Treatment I I  « 9 
C on tro l and Treatment I I  Homogeneous



Table 40* A nalysis o f  variance o f  le v e ls  o f  scrun 
g lu oose  between three groups a t 45 days 
poet pax. tuui*

Scarce d£ Sb HbS F

Treatment 2 63,9576 31*9786 1,9^4855

Error 11 177*2255 16,111407

Total 13 241*183077

Table 41* A nalysis o f  w rra a o e  o f  le v e ls  o i  seruza 
g lu cose  cew een  three groups on the d^y 
o f  f.oat^artcua oe s tru s .

Source o f  SS Hub F

Treatment 2 47*905333 23.932667 0.569438

Error 12 504*764 42.063667

T otal 14 552.669333



Table 42. Normal standard error difference test. levels
o f  serum glucose.

b e v e ls  p ca tp artu a  
Item s p r io r  to  o e s tr u s

le v e l s  on th e  day o f  
o e s tru s

C on tro l T rea t- Treat­
ment I  ment I I

Mean 54.95 4 9 .3 9  58 .25

Standard 
d e v ia t ­
io n  7 .4 6  11.56 6 .2 9

Ho. o f  
o b se r ­
v a t io n s  24 18 20

C on tro l T rea t- T reat­
ment I  s e n t  I I

5 7 .2  61 .04  6 0 .9 4

6 .1 6  8 .01  4 .9

D iffe r e n c e  in  mean 
V a l^ a  SB o f  mean

C on tro l T re a t- Treat­
ment I  ment I I

►715 2 .59 1.018



2afele 43. Haemoglobin (gjS) level between calviog and
postpartum oestrus. Control.

81. 2nd day 
Ho. af&er ca lv in g

13th day 
a fte r  calv ing

30th day 
a fte r  ca lv ing

Am u  Jim On the day o f  45th day. pos™ r t i£ i 
a fte r  oalvrng ^ “ 7

1. 10.29 11.00 12.00 12,20 11.00
2. 12.10 12.30 12.00 12.20 10.90
3, 11.80 11.50 12.00 12.00 12.30
4* 10.10 10.60 10.90 10.70 11.40
5* 11.20 11.40 11.00 10.90 18.00

Mean
SE

11.10 * 
00.40

11.52 +
00.62

11.58 *
00.54

11.20 l
00.86

11.52 *
00.61



Table 44* ffresnoglobia (g£) level beoweea calving and
postpartum oestrus. Treatment I.

S I. 2nd day 15th day 30th day 45th  day
No. a l t e r  c a lv in g  a f t e r  c a lv in g  a f t e r  c a lv in g  a f t e r  c a lv in g

1. 12.60 12.80 13.00 13.40
2 . 12 .00  12 .60  12.40 13.00
3 . 12.60 12 .60  12.80 13.60
4 .  13.00 13.60
5 . 9 .0 0  10 .50  10.50 12.00

Mean 11.84 + 12 .42 + 12.15 * 13 .00  +
SB 0 0 .7 3  0 0 .5 1  0 0 .6 0  0 0 .1 2

On the day o f  
postpartum  

oesbrua

13.00
13.00
13.60
13.40
13.40

13.28 + 
00.12



Table 45. Haemoglobin (g$) level between calving and
postpartum oeafcrus. Treatment II.

SI. 2nd day 15th day 30th day 45th day °S o 2 ra r tL ° f
lo .  after calving a fter calving a fter calving after calving oestrus

1. 12.50 13.10 13.00 . .  13.60 
2. 12.60 11.00 9 .50  12.20 13.60
3. 13.20 13.40 12.10 11.60 12.60
4 . 13.60 13.60 12.60 10.50 12.00
5. 10 .5 0  11.30 11.80 12.20 12.10

Mean 12.48+ 12.52 £  11.80 +. 11.63 +. 12.78 +
BE 00.53 00.57 00.61 00.40 CO.35



Table 46. Analysis of variance of lovels of
haemoglobin ootwoen three groups at
2 daya postwarturn.

Source Of SB M&S F

Treatment 2 4.78348 2.39174 1.475163
Error 12 19.45608 1.62134

__ __ _
Total 14 84.25956

Table 47. Analysis o f  variance o f  le v e ls  o f  
haemoglobin be uwoen three groups at 
15 days post pax-1 turn.

Source d f  S3 MSS 3?

Trea femeat 2 3.03333 1.51666? 1.359822

Error 12 13.384 1.115334

Total 14 16,41733

Table 48. Analysis o f  variance o f  le v e ls  o f
haemoglobin between three groups at 
30 days postpartum.

Source d f SS MSS 3?

Treatment 2 0.793071 0.395737 0.346709
Error 11 12.555499 1.141409
Total 13 13.34857



Table 43. Analysis o f variance o f levels of
haemoglobin bett/een three groups at
45 days postpartum.

Source d f £S MSS P

Treatment

Error

2

10

7.868192

10,8955

3.954096

1.08995 5*609428

T ota l 12 18.767692

Table 50, A nalysis o f  variance o f  le v e ls  o f  
haemoglobin between three groups on 
the day o f  postpartum oestru s .

Source d f SB MSS S'

Treatment 2 8.225553 4.11266? 11,623642*

Error 12 4.244 0*353667
T otal 14 12.449333

C ontrol and Treatment I  Heterogeneous 
C ontrol and Treatment IX -d o -
Treatment I and Treatment I I  Homogeneous.



Table 51* Normal standard e rro r  d if fe r e n c e  t e s t .  L evels 
o f  haemoglobin*

L evels  postpartum 
Item p r io r  to  co s  trim

L evels on the day 
o f  oestrum

C ontrol ^ e a t *  Treat­
ment I  meat I I C ontrol Trc ~t~ Treat­

ment I  meet I I

Value

Goncrol

jD iffe iea ee  in  mean 
SE o f  moan

T rea t- Treat­
ment I  moot IT

Mean 11.32 12.38 12.20

1.17
Standard
d e v ia t io n  0 .7 4  1*15

11.52 13*28 12.78

0 .61  0 .27  0 .7 3

No. o f  
observefe­
lon s 19 20

0 .657  3*05 1*914
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Fig, 4  . Postpartum oestrouS in terva l
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Fig. 8. Level of haemoglobin ( m g  % )
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DISCUSSION

Brolonged imereaiving period due to reproductive 
inefficiency is a vezy serious da fcerreal to economic oactle 
rearing. Hepro&uot,lv© performaiee of oafefel© is greatly 
influenced by a variety of factors of which nutrition is 
the most important# This is more so in a freshly calved 
higu yielding cow which is subjected to lactational stress 
and hence prone to negative energy and negative nitrogen 
balance. It is established that there is positive corre­
lation between postpartum gain in body weight and fertility 
in dairy cows* T m  g o  we which gain body weight early 
during postpartum period exhibit oestrus and conceive 
earlier. Cows maintained under low plane of nutrition do 
not ati&in tne target weight essential for efficient 
reproductive performance* This study was aosigned to throw 
light on the effect of higner plane of nutrition in incre­
asing the postparmn reproductive exficlenoy in cross-bred 
cows.

Srojp the data furnished in tables lf 2 and 3 it could 
be seen that there was an abrupt fall in tae body weight of 
cows consequent to calving. The weight loss after calving 
was 30*40f 31.8 and 33.57 kg in control# treatment I and 
treatment II respectively. Katil (1976) recorded a weignt 
loss of 26.63 kg in Gar cows on calving which is lover than 
the present observation. This difference could be attributed



to  h igh er M r  th weight o f  o ro o s -b re d  ca lce s*  fh e  d e c lin e  

in  bo civ w eight continued  In the f i r s t  fo r tn ig h t  in  n i l  fc-e 

th ree  groups, though a t a reduced r a t e . Shis dec* easin g  

trend  in  bo dp v/eight fu r th e r  continued  upto 30 chyc p o s t -  

par Sun in  c o n t r o l ,  but in  both  treawaent groups body v e i  a t 

r e g is t e r e d  a s l ig h t  in cre a se  during 16 to  30 days post.par turn 

Partner th is tre n d  was m aintained u n t i l  the on set o f  p o s l -  

partum oestrum which ocou rred  e a r l ie r  in  tlie treatm ent 

groups tnan in  the c o n t r o l  anim als* Bond and VeilaadC 1978) 

a ls o  r e p o r te d  a s im ila r  trend on body w eight and onset o f  

postpartum  oestru s  in  cows* They found e a r ly  onoet o f  

postpartum  oestrum when d ie ta ry  le v e ls  were in crea sed  

im m ediately  a f t e r  c a lv in g  in  Aberdine Angus cows* In the 

c o n t r o l  anim als, the body weight alm ost le v e l le d  between 30 

and 60 days p o ^ a r tu ja  and showed a s le e p  upward trend on ly  

a t  75 days, Ic  was a lso  found that the animals in  e l l  to e  

th ree  groups e x h ib ited  oestru s  w hile ga in in g  body weight 

but the anim als o f  the treatm ent groups which ev in ced  h igner 

ra te  o f  weight gain  showed oestrum e a r l i e r .  Ih is  i s  in  

accord an ce  w ith tne fin d in g s  o f  McClure (1 9 6 5 ), Baher (1969) 

and Pa t i l  and Be&hpande (1979 , 1981). The in te r v a ls  from  

c a lv in g  to  oestru s  wore 62 .10  *. 4 .6 3 , 56 .60  .* 5*53 and 

53*22 ±  3 .75  days in  c o n t r o l ,  treatm ent I  and treatm ent IJ 

r e s p e c t iv e ly ,  Ihoogh th ere  was no s ig n i f ic a n t  d if fe r e n c e



in  th© postpartum oestrou s  in te r v a l between groups, i t  

was apparent tnafc tae anim als in  treatm ent I I  and 

treaa floa t I  vm ok  r e ce iv e d  h igh er plans o f  n u tr it io n  during 

p ostpu rtan  p er iod  Owne to oestrum e a r l i e r  than the c o n tr o l  

anim als ( Sable t to  11)* This e s s e n t ia l ly  i s  in  keeping 

w ith  the fin d in g s  o f  dond and Ueiland (1 9 7 8 ), However, 

s t a t i s t i c a l  a n a ly s is  did not re v e a l any p o s it iv e  c o r r e la t io n  

betw .cn  body weight and postpartum oestru s  in  a l l  the ta ree  

groups. 3M s mas be a ttr ib u te d  to  the f a c t  txiat animals 

in  a l l  the c ire e  groups showed good ga in  in  body weight 

anc, sh ort postwar turn ccst.ro  is In te rv a l s in ce  tney were main­

tained ou adecpmtc d ie ta ry  le v e l s .  Po i i t iv e  c o r r e la t io n  

uetween body weight and postpartum oestrou s  in te r v a l has 

been rep orted  oy many workers (McGlure, 1965} King, 1968} 

Youdan and King, 1977; P d U  and Beshnando, 1979? Biaakaran 

e t  a l .  1982). This was done by comparing the data on 

re p ro d u ctiv e  performance o l  poetparturn cows which gained 

body w eight w ith those which l o s t  body w ei$at in  sp ii/e  o f  

i d e n t i c a l  feed in g  and management. 3iie absence o f  p o s it iv e  

c u n  e la t io n  in  tne p resent study cou ld  be a ttr ib u te d  to  the 

v a r ia t io n  In 5~j3 design  o f  the experiment and th e  a n a ly s is  

o f  fcho d_ca»

The fa c t  th a t t-aere was no S ig n if ic a n t  d i f fe r e n c e  in  

postpartum  oea irou a  In te rv a l fcetweon the th ree  g r o in s , c le a r ly
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points ou t th a t  the r a t io n  p re scr ib e d  by Sen -uad Kay stand­

ard  I s  q u ite  adequate not on ly  to  meet the p rodu ction  r e q u ir e -  

dent but a ls o  bo eover the need fo r  e f f i c i e n t  reprod active  

fu n ct io n s  o i  th© dairy  cow*

Tiw grouped data on du ration  o f  o e s tru s , in te n s ity  o f  

oestrum  and t^ias cZ o v u le t io n  are  fu rn ish ed  in  ta b ic  12* 

A n a lysis  o f  the data revea led  no © ig n ifica n o  v a r ia t io n  between 

groups*

She data on posi^artum  oestrou s in te r v a l  o f  the herd 

were compared w ith  th ose  03 the c o m r o l  and treatm ent groups 

($ab3 es 13 and 1 4 ). She p o e t : 02 vim oeotrou© in terv a l o f  the 

herd (8 2 .3 0  ♦, 5.76  days) in s  s ig n i f ic a n t ly  higher than tnose 

o f  treatm ent I  and I I ,  even though i t  vaa found to  be 

homogeneous w im  th at o f  toe  c o n t r o l ,  ih i s  d if fe r e n c e  cou ld  

be p o s s ib ly  a t t r ib u te d  to  b e tto r  management o i  experim ental 

an im als.

Ihe aL sooi c t io n  between v a r ia t io n  in  b lood  com position  

and d isease  has lon g  ooen re co g n ise d . Ine im portance o f  

a n a ly s is  o f  b lo o a  c o n s t itu e n ts  in  a ssess in g  the adequacy o f  

d ie ta ry  intake f o r  p rodu ction  i s  emphasised by ifrna e t  ai. 
(1970)* who doclgn od  a "m etabolic  p r o f i l e  t e s t " .  The r e la t ­

io n s h ip  o f  serum in orga n ic  phosphorus, p r o te in , g lu cose  and 

haem oglobin w ith  f e r t i l i t y  o f  the animal nas been rep orted
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by v a riou s  workers ( E ignett and H ig n e tt ,19 5 1 ; B oyd,1970 ;

B in g ,19715 Morrow,1977} Samad at a l . .  1980) .

The data on serum inorgan ic phosphorus le v e ls  o f  

c o n t r o l ,  treatm ent I  and treatment XI are furn ished  in  

ta b les  16, 17  and 18 r e s p e c t iv e ly . The serum inorgan ic 

phosphorus le v e ls  In  co n tro l animals a t 2 , 15#30 and 45 

days postpartum were 4 .6 6  £  0 0 .1 5 , 4 .4 8  £  00 .12 , 4 .80  £

00 ,13  and 5*08 £  00,09 mg per coa t re sp e ctiv e ly *  The 

corresponding le v e ls  in  treatment I  and treatment I I  were 

r e s p e c t iv e ly  4 .42 £  0 0 .2 8 , 4 .3 8  £  0 0 .1 7 , 4*68 £  00*30,

4#6G £  00,12 mg per cent and 4 ,62  £  0 0 ,1 2 , 4*64 £  0 0 ,1 5 ,

4*44 £  0 0 ,2 1 , 4*88 £  00,15 mg per c e n t , The serum in o r ­

gan ic phosphorus le v e ls  on the day o f  oestrum were 5 .1 8  £  

0 0 ,1 1 , 5 .44  £  00.71 and 5 .00  £  00.11 mg per cent in  th® 

c o n t r o l ,  treatment I  and treatment I I  r e s p e c t iv e ly . Stat­

i s t i c a l  a n a lysis  o f  data did not rev ea l any s ig n if ic a n t  

d if fe r e n c e  between the corresponding stages o f  three groups 

(t a b le s  19 to  2 3 ) . A nalysis o f  the regrouped data (ta b le  24) 

showed that the le v e ls  o f  serum in organ ic  phosphorus on th® 

day o f  oestrum in  both co n tro l and treatment I I  were s ig n i­

f i c a n t ly  h igher than bhose b e fo re  oestrum* H l l a i  (1980) 

rep orted  the serum in organ ic  phosphorus le v e l  o f  postpartum 

anoestroua cows to  be 4*05 mg per c e n t . Ih is  wide v a r ia t io n  

in  the serum phosphorus values between normal c y c lin g  animals
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and anoestroua oows cou ld  p o s s ib ly  be e x p lo ite d  f o r  c o n f ir ­

m ation  o f  anaegtruza duo to  phosphorus d e fio  im  o y .

The data on serum p ro te in  le v e ls  are p resen ted  in  

ta b le s  25 -  27* She serum p ro te in  l e v e l s  in  c o n tr o l animals 

a t 2 , 15* 20 and 45 days postpartum  were 8 .37  ♦, 0 0 .2 6 ,

8 .16  + 00.15* 8 .19  «. 00 .19  and 8 .77  + 00 .19 g  per cen t 

r e s p e c t iv e ly . She correspon din g  le v e ls  in  r e s p e c t  o f  

treatm ent I  and I I  were r e s p e c t iv e ly  7*80 +, 0 0 ,22  * 7 .83  +. 

00.22* 8 .1 3  + 0 0 .1 4 , 8 .21  + 00 ,14  g  per c e n t ; and 9 .05  ♦ 

0 0 .3 5 , 8 .89  + 0 0 .1 7 , 9*19 + 0 0 .2 2 , 8 ,96  + 00 ,32  g per c e n t , 

eensa p ro te in  le v e ls  on th e  toy  o f  o estru s  were 

9 .22  + 00 ,20 , 8 .2 8  +. 00 ,08  and 9*09 * 0 0 ,17  g per cen t in  

the c o n t r o l ,  treatm ent I  and treatm ent I I  r e s p e c t iv e ly . 

S t a t i s t i c a l  a n a ly s is  has shown s ig n i f ic a n t  d i f fe r e n c e  in  

In© v a lu es  on days 2 , 30 and on the day o f  o e s tr u s . A pp li­

c a t io n  o f  norm al standard e rro r  d ifz^ran oe t e s t  rev ea led  

s ig n i f i c a n t  d i f fe r e n c e  in  the va lu es  p r io r  to  oestrum and 

on the dey o f  oestrum in  both  c o n tr o l  and treatm ent I 

( t a b le  3 3 ), The va lu es p re se n tly  obta ined  are s l ig h t ly  

h ig h er  than the va lu es reporbed  by Peshpande e t  a l .  (1978) 

and ELood g t  a^, (1979)* Tm serum p ro te in  le v e ls  on the 

day o f  oestrum  in  a l l  th e  th ree  groups are muon h igher 

than the l e v e l s  reported  f o r  anaestroug cows by J h t i l ,  1976
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(6*71 g  par c e n t )  and P i l l a i ,  1379(6.83 g per c e n t ) .  Ine 

serum p r o te in  le v e l  i s  an in d ex  o f  n u t r it io n a l sfcatus and 

hence h ign er  serum pro&ein le v e ls  obta ined  in  a l l  the 

experim ental anim als r e f l e c t  th e ir  h igher n u tr it io n a l s ta tu s .

fhe soruin g lu cose  le v e ls  in  c o n t r o l ,  treatm ent I  and 

treatm ent I I  are  p resen ted  in  ta b le s  34 to 36. Tne l e v e l  

o f  serum g lu co se  in  c o n tr o l  animals a t 2 , 13, 30 and 45 

days posL par turn wore 57 .40 +. 5*60, 53*42 +, 3*98, 5  ̂.38  +,

2 .4 3  and 53.02 ♦, 1.77 mg per cen t r e s p e c t iv e ly . She co r re s ­

ponding le v e ls  f o r  the treatm ent I  and treatm ent I I  were 

rosp ecG iv e ly  55.31 * 4 .2 6 , 50 .56  + 4 .9 2 , 36.55 £  6 .0 9 ,

5 3 .0 8  + 2 .4 7 ‘ mg per cen t? and 63 .08  £  4*07 , 57.22 £  2 .7 5 , 

54 .90  +, 1*50, 57*65 £  1.86 mg per c e n t . The serum g lu cose  

l e v e l s  on the day o f  oestru s  were 57 .20  £  2 .7 5 , 61 .04  £  3 .58  

and 60 .94  +. 2 .19  mg per cent in  th e  c o n t r o l ,  treatm ent I 

and treatm ent I I  r e s p e c t iv e ly . S t a t i s t i c a l  a n a ly s is  o f  tne 

data by one way c l a s s i f i c a t i o n  re v e a le d  no s ig n i f ic a n t  

d lx fe r e n ce  between correspon din g  s ta ges  o f  the 3 grou ps, 

ex ce p t  a t  30 days postpartum (t a b le s  37 to 4 1 ) .  Pairw ise 

com parison  ox the dava in  the above stage  rev ea led  tn a t boxh 

c o n t r o l  and treatm ent I ;  and treatm ent I  and treatm ent I I  

were heterogeneous grou ps, ifcrmal standard e rro r  d i i fc r e n c e  

tea fc (fa b le  4 2 ) snowed s ig n i f ic a n t  d ifx e ra n co  in  the va lu es 

b e fo r e  o e s tru s  and on the day o f  o e s tru s  in  treatm ent I  on l^ .
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The va lu es p resen tly  obta ined  are in  agreement w ith the 

rep orted  va lues fo r  normal cy c lin g  cows ( Gonzaga and Vergara, 

1956; Burrock and B attersea, 1957? Dukes, 1970)* An extremely 

low serum g lu cose  value in  the range 39*40 to  44*3S mg per 

cent has been reported  in  anoeserous cows (Sane, 1972$ P a til , 

1976), Tne low  serum g lu cose  le v e l  in  anoeSx.rous cow i s  

a p o in te r  vo the negac.lve energy balanoo o f  the cow due no 

poor n u tr it io n a l s ta tu s . Hie h igher g luoose values p resen tly  

obta ined  in  a l l  the 3 groups r e f l e c t  the higher n u tr it io n a l 

status o f  the experim ental anim als.

The haemoglobin le v e ls  in  c o n tr o l , treatment I and 

treatment I I  are furn ished in  ta b les  43, 44 and 45 re o p e ct- 

i v e iy .  23ae percentage o f  haemoglobin in  the co n tro l animals 

a t  2 , 13, 30 and 45 days postpartum were 11.10 £  00 .40 ,

11.52 £  0 0 .6 2 , 11.58 £  00 .54  and 11,20 £  00*86 g  per cent 

r e s n a c t iv e ly . In the treatment I  and treatment TI, th# 

corresponding va lues were re s p e c t iv e ly  11.84 £  00 .73 ,

12.42 £  0 0 .5 1 , 12.15 £  0 0 .6 0 , 13.00 £  00 .12 g per cent? 

and 12.48 £  00 .53 , 12.52 £  0 0 .5 7 , 11.80 £  0 0 .6 1 , 11,63 £

00.40 g oer  ce n t . On the day o f  oestrum tne haemoglobin 

le v e ls  were recorded  to  be 11.52 £  0 0 ,6 1 , 13*28 £  0 0 ,1 2 ,and 

12,78 £  00 .35 g per cen t in  the c o n t r o l , treatment I and 

treatment II r e s p e c t iv e ly . There was no s ig n if ic a n t  d i f f e r ­

ence in  haemoglobin le v e ls  between the corresponding stages
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o f  the tn ree  groups except on the day o f  o e s tr u s , C ontrol 

and treatm ent 1 5 and c o n tr o l  a sad treatm ent I I  were found to  

be heterogeneous groups on pairxi7i.se comparison* A nalysis 

by normal standard error  d i f fe r e n c e  t e s t  ( t a b le  51) a ft e r  

regrouping the data showed tn a t th ere was s ig n i f ic a n t  d i f f e r -  

eneo in  haem oglobin l e v e l s  p r io r  to oestru s  and on the day 

o f  o estru s  in  treatm ent I  o n ly . The va lu es  p re se n tly  0 tra ined  

are comparable w ith  those record ed  by Mishra and Biswal ( 19 6 1), 

M ith u ji et. a l  • ( 1962) ,  Battan et a l  * ( 1966) and B o t il  (1 9 7 6 ). 

An e x tre x e ly  low  pei oontage o f  .laenoglooin  in  tne range o f 

8*00 to  9*80 g per cen t has been rep orted  in  anoestrous 

cows (ISorrow, 1970; Fagner, 1972; P i l l a i ,  1980). Shis low  

va lu e  in  a n ce s tre ss  cox/s io  a p o in ter  to  the poor n u tr iu ion a l 

s ta tu s  o f  the cox-?, Sue h igh er v o ic e s  p resen tly  obtained 

h era ld  the h ig h  n u tr it io n a l and rep rod u ctiv e  stat*xs o f  the 

experim ental anim als.

Even though there was s ig n i f ic a n t  d if fe r e n c e  in  c e r ta in  

b lood  param eters a t  some sta ges  and between c e r ta in  groups, 

no d e f in i t e  pa ttern  fo r  serum le v e ls  o f  phosphorus, p ro te in  

and g lu co se  and percentage haem oglobin emerged in  fas  3 

g iou p s  during the present stu d y . Shis has maae i t  im p ra ctica l 

to  c o r r e la t e  these im portant parameters w itn  tne postpartum 

rep rod u ctiv e  etatxie o f the anim als. M oreover, the fa c t  tnat
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the b lood  le v e ls  o f  these con stitu en ts  were w e ll w ith in  

the p h y s io lo g ica l range o f  normal c y c lin g  animals in  a l l  

the th ree  groups made such a comparison to  be o f  l i t t l e  

p r a c t i c a l  relevance*
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SUMMARY



SUMMAHi

The aim o f  the present in v e s t ig a t io n  was to  a sse ss  

the o f  fe e  fc o f  h igh er d ie ta ry  l e v e l s  on the postpartum rep ­

ro d u c t iv e  perform ance o f  c r o s s -b r e d  cows*

T h irty  c ro s s -b re d  cows o f  the U n ivers ity  L ivestook  

Jtorm in  advanced stage o f  g e s ta t io n  but b e fo re  com pletion  

o f  270 days formed the m a ter ia ls  f o r  the study, These 

anim als wore weighed on the 270 fch day o f  g e s ta t io n  and on 

tne day o f  c a lv in g  to  ob ta in  the prepartita and postpartum 

body w e ign t. A fte r  c a lv in g , these ooi?s were randomly 

a l l o t t e d  to  th ree  groups o f  10 anim als each* The f i r s t  

group was tre a te d  as c o n tr o l  and was g iv en  the farm r a t io n  

based  on San and Kay standard , Tne anim als in  the 2nd and 

3rd groups were g iven  r e s p e c t iv e ly  115 and 130 per cent farm 

r a t io n .  V&ile rougnage was fe d  in  the above p ro p o rtio n , 

water was prov ided  ad lib itu m . A l l  the animals were weighed 

a t  15 days in te r v a ls  from  the day o f  c a lv in g  u n t il  tne fL ra t 

postpartum  oestrum . The pattern  o f  postpartum oestru s  such  

as d u ra tio n  and in te n s ity  o f  oestrum and tim e o f  ov u la tio n  

was a ls o  s tu d ie d , Bata on postpartum oestrum and la c t a t ­

io n a l y i e l d  o f  71 cove  from  the farm herd were c o l l e c t e d  

and compared w ith tn ose  o f  the experim ental group3.

B lood samples o f  f i v e  anim als from each experim ental 

group were c o l l e c t e d  on days, 2 , 15, 30 and 45 postpartum and 

a ls o  on the day o f  o e s tru s . The serum In organ ic phosphorus,



protein* g lu cose  and percentage haemoglobin were estimated*

The weight o f  animals in  the co n tro l and treatment 

groups I  and I I  averaged 355.70 + 17.28, 335.10 + 11.06 and 

367.33 ♦ 16 .96Jkg r e s p e c t iv e ly  at 270 days g e s ta t io n . Th© 

mean postpartum body weight on *0* day o f  ca lv in g  were

325.30 * 15.85, 303.30 ♦ 10.51 and 333.77 ♦, 16.72 kg 

r e s p e c t iv e ly  in d ica t in g  a steep  d e c lin e . She postpartum 

body weight a t days 15* 30, &5 and on tne day o f oestrum in  

c o n t r o l  were 317.30 + 15.16, 314.50 + 15.55, 315.70 * 15.42 

and 317.10 ±  15.50 kg r e s p e c t iv e ly , Th© corresponding

body weight in  treatm ent I were 299*60 ±  11.00, 300.60 +, 10.62,

312.30 + 11.80 and 306.2 ♦ 12.29 kg; and in  treatment I I  

were 329.55 ±  16 .38, 332.50 * 16.13, 333.77 ♦ 16.05 and

334.42 £  16.00 kg. The d ec lin e  in  body weight continued 

through the f i r s t  fo r tn ig h t  in  a l l  the three groups. However, 

the decreasing trend in  body weignt was maintained upto

30 days postpartum in  the c o n tr o l anim als. The animals in  

both  treatment groups showed a s l ig h t ly  in crea s in g  trend 

in  body weight from 15 days postpartum onwards and t lu e  

became more pronounced between 30 and 45 days a f t e r  ca lv in g .

Tn© body weight o f  animals in  tne co n tro l group almost 

le v e l le d  between 30 and 60 days postpartum and ahox.ed a steep 

upward trend on ly  a t 75 dajs* Tne mean postpartum oeotroos  

in te r v a l o f  th® animals in  c o n t r o l ,  treatment I  and treatment II
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were 62*10£4*63 , 5 6 ,6 0 £ 5 .5 3  and 53*22£3*75 days r e s p e c t i­

ve ly*  Though tue postpartum body weight d id  not have any 

s ig n i f ic a n t  in flu en ce  on the onset o f  f i r s t  postpartum oestrus 

xn a l l  the three groups, the treatm ent groups which showed 

weight gain  beyond 15 days postpartum came to  oestrum much 

e a r l ie r  than the con tro l*  S ta sis  t ie a l  an a lysis  o f  the data 

on body weight o f  the corresponding stages m  the three groups 

a lso  d id  not show any s ig n if ic a n t  v a r ia t io n . Though die 

body weight Changes xn d if fe r e n t  groups were apparently 

m anifest between 16 and 30 days postpartum, there was no 

s t a t i s t i c a l  s ig n i f ic a n c e .

A nalysis o f  the grouped data on duration  and in te n s ity  

o i  o e s tr u s , and uime o f  ovu la tion  revea led  no s ig n if ic a n t  

v a r ia t io n  between groups.

The postpartum oestrous in te rv a l o f  nerd was 82*50£5 .76  

days as aga in st 6 2 .1 0 £ 4 * 6 3 , 5 6 .6 0 £ 5 .5 3  and 53*22 £ 3 .3 0  days 

o f  the c o n t r o l ,  treatment I  and treatment I I  r e s p e c t iv e ly . 

S t a t i s t i c a l  a n a ly s is  revea led  that there was s ig n i f ic a n t  

d if fe r e n c e  between groups on the onset o f  postpartum oestrum.

Tne serum in organ ic  phosphorus le v e ls  a t 2 , 15, 30 and 

45 days postpartum were 4 .6 6 £ 0 0 .1 5 , 4 *4 8 £ 0 0 ,1 2 , 4»8Q£Q0* 13 

and 5 *0 8 £ 0 0 ,0 9  mg per cent r e s p e c t iv e ly  in  the con tro ls  4 .4 2 £  

0 0 .2 8 , 4 .3 Q £ 0 0 ,17, 4 .6 8 £ 0 0 ,3 0  and 4 .6 0 £ 0 0 .1 2  mg per cent 

r e s p e c t iv e ly  in  treatm ent I  and 4 .6 2 £ 0 0 .1 2 , 4 .6 4 £ 0 0 *  15,
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4 ,4 4  +.00.21 and 4 *8 8 ,+ 00 ,15  mg per cen t r e s p e c t iv e ly  in  

treatm en t II*  The l e v e l s  on tne day o f  oestrum  were 5*18+.

0 ,1 1 ,  5 .4 4  +.00,71 and 5 .0 0 + ,0 0 .1 1  mg per cen t in  the c o n t r o l ,  

treatm ent I  and treatm ent XI r e s p e c t iv e ly .  S t a t i s t i c a l  

a n a ly s is  o f  the data  d id  not r e v e a l any s ig n i f i c a n t  d i f fe r e n c e  

in  aeroa  in o rg a n ic  phosphorus l e v e l s  between tn e  corresp on d in g  

s ta g e s  o f  tne th ree  groups* However, s ig n i f i c a n t  d i f fe r e n c e  

o o d id  toe n o t ic e d  o e w e e n  tne v a lu e s  b e fo re  o e s tru s  and on the 

day o f  o e s tru s  in  c o n t r o l  and treatm ent II*

The le v e l s  o f  serum p r o te in  a t  2 , 15* 30 and 45 days 

postpartum  were 8 *3 7 +.00,26  , 8*16+ .00 ,15  * 8 ,1 9 + .0 0 .1 9  and 

8 ,7 7  +.0 0 ,19  g  per cen t r e s p e c t iv e ly  m  c o n t r o l ,  7 .8 * .0 0 .2 2 ,

7 .8 3 + .0 0 ,2 2 *  8 ,1 3 + .0 0 ,1 4  and C ,21 +.00,14 g per cen t r e s p e c t iv e ly  

in  treatm ent I  and 9 .0 5 +  0 .35*  8 .8 9  + 0 0 .1 7 , 9 .1 9 ^ 0 0 .2 2  and 

8 .9 6  + 00 ,3 2  g  per cen t r e s p e c t iv e ly  in  treatm ent I I .  The 

l e v e l s  on the day o f  oestrum  were 9 .2 2  +.00,20* 8 ,2 8 + .0 0 .0 8  

and 9 . 0 9 +.0,17 g per ce n t  in  the c o n t r o l ,  treatm ent I  and 

treatm ent I I  r e s p e c t iv e ly .  S t a t i s t i c a l  a n a ly s is  o f  tne data 

betw een tn e  same s ta g e s  in  tne th ree  groups re v e a le d  s ig n i f i c a n t  

d i f f e r e n c e  in  serum p r o te in  on 2 and 30 days postpartum  and 

a ls o  on th e  day o f  o e e tr o u s . P a irw ise  com parison o f  data  on 

serum p r o te in  a t  2 days postpartum  re v e a le d  tn a t o n ly  treatm ent 

and I I  were h eterog en eou s . On the o ta e r  hand, a t  30 aaye 

postpartum  tre  c o n t r o l  and treatm ent I  were found to  toe h etero ­

gen eous. On tne day o f  oe s tru s  h e te ro g e n e ity  was observed



between c o n tr o l  and treatm ent I ;  and treatm ent I  and t r e a t -  

menu I I .  S ig n if ic a n t  d if fe r e n c e  in  tae le v e ls  p r io r  to  

oestrum  and on tae day o f  postpartum oestru s  in  tootn c o n tro l 

and treatm enI I  was a ls o  n o t ic e d .

Tne le v e l s  o f  serum g lu coso  a t 2 , 15* 30 and 45 days 

postpartum  in  tne c o n tr o l  were 57*40+ .5 .60 , 53 .42+ .3 .90*

5 4 .9 8 + .2 .4 3  and 53 .02+  1.77 mg per cen t r e s p e c t iv e ly . Tie 

corresp on d in g  le v e ls  in  treatm ent I  were 55*51 + .4 .26 , 50.58.+ 

3 .9 2 , 3 6 .5 5 + .6 .0 9  and 5 3 .0 8 ,+ 2 .4 7  ng per cen t and tnose o f  

treafeiaent I I  were 63 .08  +.4.07* 57.22 +.2.75* 54*90+. 1 .50  and 

57*85+. 1*86 mg per c e n t . Tae le v e ls  on the day o f  oestrum 

war© 57.20+.2*75* 6 1 .0 4 + .3 .5 8 , and 6 0 .9 4 + .2 .1 9  mg per cen t 

in  c o n tr o l*  treatm ent I  and treatment I I  r e s p e c t iv e ly . S ta t i­

s t i c a l  a n a ly s is  o f  tae  data rev ea led  no s ig n i f ic a n t  v a r ia t io n  

in  serum g lu cose  l e v e l  between correspon d in g  stages o f  %ue 3 

groups excep t a t  30 days postpartum . I t  was a ls o  rev ea led  

th a t both  co n tr o l and tr e a t  ent I? and treatm ent I  and t r e a t ­

ment I I  wore heterogeneous groups. Normal standard e rro r  

d i f fe r e n c e  te s t  showed s ig n i f ic a n t  d if fe r e n c e  in  tae va lu es 

b e fo r e  o e s tru s  and on the day o f  o e s tru s  in  treatm ent I I .

fna  haem oglobin le v e ls  a t  2* 15* 30 and 45 days p ost­

partum were 11*10 +.00*40, 11.52 + .00.62, 11 .58+ .00 .54  ana 

11.20 + 00 .66  g per cen t r e s p e c t iv e ly  in  c o n tro ls  11.84+.

0 0 .7 3 , 12.42 + 00.51* 12 .15+  00 .60  and 13.00 + 00 .12  g per cen t
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r e s p e c t iv e ly  in  treatm ent I  and 12 ,48£ .00 .53* 1 2 ,5 2 £ 0 0 .5 7 ,

11.80 £ 0 0 .6 1  and 11.63 £ 0 0 ,4 0  g per cen t r e s p e c t iv e ly  in  

treatm ent I I .  Hi© le v e ls  on the day o f  oestrum were 11.52 £

0 0 .6 1 , 1 3 .2 8 £ 0 0 .1 2 , and 1 2 .7 8 £ 0 0 .3 5  g per cent in  the c o n t r o l ,  

treatm ent I  and treatm ent I I  r e s p e c t iv e ly . S t a t i s t i c a l  a n a ly s is  

r e v e a le d  no s ig n i f ic a n t  v a r ia t io n  in  tne le v e ls  o f  haem oglobin 

between the corresponding sta g es  o f  tne 3 groups except on t^e 

day o f  postpartum  oestrum . F urther, c o n tr o l  and treatme it I ;  

and c o n tr o l  and treatm ent I I  were found to  be heterogeneous. 

There was a ls o  s ig n i f ic a n t  d if fe r e n c e  between haemoglobin le v e ls  

p r io r  to  oestrum  and on the day o f  oestrum .

In© fa c t  th at there was no s ig n i f ic a n t  v a r ia t io n  in  

postpartum  body weight and tne on set o f  f i r s t  postpartum oeotrom 

betw een the groups p o in ts  oa t tn at tne r a t io n  p rescr ib ed  

based on Sen and Bay standard i s  q u ite  adequate n ot only to 

meet the p rod u ction  requirem ent but a lso  to meet the need f o r  

optimum re p ro d u ctiv e  perform ance. The o b serv a tion  t-aat the 

le v e l s  o f  serum in org a n ic  phosphorus, p r o te in , g lu cose  and 

percen tage h a eoog lob in  in  a l l  tne 3 groups were much h igher 

tnan tho^e o f  anoestrous cov/s out a t  tne same time w e ll w ith in  

the normal p h y s io lo g ic a l  range c le a r ly  ouostcuitxates the 

aoove f in d in g .
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ABSTRACT

The o b je c t  o f  the presen t study was to  a ssess  the 

in flu e n ce  o f  h igher d ie ta ry  l e v e l s  on the postpartum re ­

prod u ctive  perform ance o f  c r o s s -b r e d  cov e ,

Tne m a ter ia ls  c o n s is te d  o f  30 crossb red  cows m  advanced 

sta ge  o f  g esta tion #  Tney were w eighed on 270th day o f  gesta ­

t io n  and on tne day o f  ca lv in g  and were randomly a l i o  ted  to  

c o n t r o l , treatm ents I  and II# Xue c o n tr o l  r e c e iv e d  r a t io n  

eased on Sen and Bay standard w .iereas, treatm ents I  ana I I  

r e c e iv e d  115 and 130 percen t o f  c o n t r o l  r a t io n . The weight 

o f  th e  oows was record ed  a t 15 days in te r v a l from ca lv in g  

to  oestrum . Serum in org a n ic  phosphorous, p r o te in , g lu cose  

and haem oglobin percentage o f  5 cows from each group was e s t i ­

m ated.

A d e c lin e  in  body weigmt was observed  in  the f i r s t  f o r t -  

nignb in  a l l  tne th roe groups. This tren d  continued  upto 30 

days in  the c o n tr o l  wnereas, in  tne treatm ents an in crea s in g  

tren d  was observed from  f i f t e e n t h  day# Cows in  a l l  th ree  

groups snowed postpartum oestrum, w n ilo  tnere was ga in  m  

body w eight. Tne postpartum oestrou s  in te r v a l o f  c o n t r o l ,  

treatm ent I  and treatm ent I I  were 62# 1 +.4*63, 5 6 .6 0 + 5 .5 3  

and 53*22+,3*75 days r e s p e c t iv e ly  and toesa  va lu es d id  not 

vary  s ig n i f ic a n t ly #  However, pootxjartum oeotrou e  in te r v a l o f  

treatm ents I  and I I  was s ig n iiie a n fc iy  le s s  tnan m a t o f  Uio 

h erd .
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Scram in o rg a n ic  phosphorous was s ig n i f i c a n t ly  n ign er 

on  bee day o f  o o s tro n  in  c o n t r o l  and treatm ent II*  Tuere 

was s ig n i f i c a n t  d i f fe r e n c e  in  serun p ro te in  va lu es  between 

grou ps a t  c e r ta in  tim e in t e r v a ls .  I t  was a ls o  s ig n i f i c a n t ly  

more on tn e  day o f  o e s tr u s  in  both  c o n t r o l  and treatm ent I .  

S im ila r ly  b lo o d  g lu co s e  and haem oglobin  were s ig n i f i c a n t ly  

_ig£<er on tne day o f  oestrum  in  breatneat I*

H eoalos o f  to la  study in d ica te d  tn a t Sen and Buy r a t io n  

i s  a a e q m te  uo meet tne requirem ent f o r  b o tn  p rod u ction  and 

r e p r o d u c t io n  o f  c r o s s -b r e a  cows*


