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la  the fie ld  o f livestock wealth, ladle has the largest 
ca ttle  population la  the world* The world ca ttle  population Is  
1972 was 1169*4 B illion  (Bang* Baa, 19795 and the bovine populat­
ion %a ladle was estla&ted as 176*86 B illion* India has been 
ranked as fifth  asong the s ilk  producing countries o f the vorlft, 
the estimated annual s ilk  production being 294*7 lakh toaaes* 
JTerala has 2*66 B illion  oattle and 0*47 B illion  buffaloes* £hc 
tota l s ilk  production in the State during 1973-74 was esiSimafe 
as 4*4 lakh tonnes with an average dally per capita availability 
o f 50*5 e (ffagareenkar, 19775* At present, the availability 
s ilk  1® Just enough to cater to the needs o f 25 per cent o f the

i1

people o f  KSrala* th is indicates that the s ilk  production o f 
the State has to  he Increased by four to fiv e  times to reach a 
reasonable level o f consusptlon*

Pveuthmigh India has got the largest cattle  population,
;l

the average annual production o f a cow is  175 kg and that o f 
buffalo 491 kg* As against th is, the average annual Bilk yield 
per cow in itetberlaad® Is 4226 kgf ^*S*A* 4250 kgf Sense,rk j:
5716 kg and West Germany 5430 kg (Singh and Moore, 19665* The
introduction o f temperate genes fo r  getting faster growth and

i
higher milk production in Indian ca ttle  by a process of eroso 
breeding was keenly fe lt*  An a result o f th is , oroca breeding 
with the infusion o f exotic germplasm was Initiated on ckj ;!

litfRODyCIIQj
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exi^riaeaiaX basis ia  %\m h illy  Sod heavy ra in fa ll areas where 
the ca ttle  were aon-deecrlpt and had low production eapcwity*

i

S!m result o f these trial® showed that halfbred orosseo 
produced 1200 to  1800' kg o f s ilk  ia  their f ir s t  lactation 
under village co o d it lm  md an aueh proved to W  
good' dairy eowa* large scale cross breeding progrsejaoa have 
haen launched in the country using exotic breeds such as 
ilolsteiu^rricsisa, Brown Swiss, Jersey and Bed D&ao*

I;

a ‘ , • ’ r

At present there ay© ;a largo noebersof croa&bvm 
calves ia  the country* i f  these calves have to become high;; 
producing cows or good quality tu lle  they have to he well 
caret! for* fhe best way of build ins up a good herd ie  to

1
raise heifer calves o f the high quality cows in  the herd.

A

Baieing calves and building up a herd is  a d ifficu lt  hut 
important 3©b* Since the feed end labour costs ore Mgh, 
norooily i t  does not pay to raise a ca lf unless i t  shows 
premise of developing'■ into a high producing cow* Siw^esefuX'

ii

calf' raising begins with the right type o f feeding and good!;
care o f the pregnant cow* • 2he whole milk in the ideal diet

11
fo r  the ca lf t i l l  Its  delicate fcre^to&ach aeeameo sbiFUetoral 
Slid functional features sim ilar to the adult* 2h© cen tra l! 
role o f s ilk  in 'th e nutrition o f humans especially those o f 
infants mokes i t  too-luxurious' an item to be fed to ca lves!,' 
in aiseahlc quantities*' fh le  prompted animal1 nutrition

i

workers the world over in formulating c a lf  d iets o f aoa-silk
i,
ii
;l



3

■otiglii* Considerable work -has been done ia  this direction 
te  &svelopes countries la- the last two decades while only 
a lis ite a  progress has been made in India* Xu oMfef to 
reduce the coot■involved la  the raising o f calves, essplmais 
has been laid on the early development of the ■ rumen* Aa 
long *»' wtlfe fssding is  continued the functional dtivclop&eajt 
o f the mrna is.delayed* -So achieve early development o f > 
the ru«ea the celves m et receive a liberal, supply of con- : 
ee&trates end roughages la  addition to whole ©ilk in their j1

,1

dally diets* i
j;

£conocde&l raising o f calves with ©ilk substitutes fo r  
optim a rate o f growth ie  a problem which baa received attaint* 
tie© by «say workers. in order to  save « ilk  fo r  buoan vtmmmpt* 
tm * Helming whole tatlk in the diet o f calves B en ito in i 
alow rate o f gain ia  body weight* reduced v ita lity  end health

i1
problems* Scats workers have suggested tbat whole ©ilk Should 
be given as an essential diet apto a certain ago and later i 
replaced by ca lf starter* • Because o f increasing dccswui fo r  
.©ilk mH ©ilk products there is- considerable interest in '

!1

replacing ©ore of the ©ilk in  the cs lf*s  diet* Tuq practical 
goal is  to. raise th rifty  calves at the lowest cost* CM ©eat 
th is general goal* the us© ■ erf? ca lf starters and the H otted 
whole ©ilk plan were developed* iliik  substitutes 'are being 
used to farther reduce the whole ©ilk required to  raise.the

,i

ca lf*  .Varying degrees o f soocess have been reported fro© tha



m& o f milk substitutes* However, calves can he raised
■ . i

satisfactorily on milk replaecrs when rceomaeadctl p?ooMuire*s 
are followed* fhe calves developed rougher hair coats and iu

i/

mmj instances make less *apid growth than calves fed sore ' 
libera lly  on milk bat at later stages they generally compare 
favourably* Adoption o f such a system w ill depend upon the 
value o f the silk saved* the cost o f the milk substitutes* 
and also the value o f the calves*

$!«* purpose of the preseat study is  to cosgrefts the 
eya ta  o f rearing ©dvea with ca lf starters suitably prepared
mahing use o f the loca lly  available feed ingredients ia  come

!

parison to the raising o f calves with whole1 ©ilk &lmm taking 
into consideration the perfomaucc of the calves and the

!'
ecoooaicc of rearing the© fo r  a .period o f 24 weeks fro© birth*
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She use of ©ill: rcpla©©*© fo r  ea'lf feeding in  ineroaeiHg 
la  iop&sta&ee because, ©ore whole s ilk  is  marketed* She faro®* 
latioa of the first silk replace* is  credited to Mehig by 
KeUnei* (1926). Since than, nwmrom fcnaulae fo r  s ilk  roplaeoi? 
feed© and method® of fending have been proposed*.

Aooordiog to  Carpenter (1951) aoyaheaa o i l  zaeal ;io aa 
excellent aoaree o f vegetable protein* However, Shoptow (1936) 
using soyabean milk, Wsllg.ce sfc ml* (1951) using a ©ilk replace** 
mat* reported that the soyabean flou r caused diarrhoea in 
oalvee* Satisfactory results with ©elf ©tartars oont&ifi&ns 
16 to 18 per ©eat o f processed eey&hean e ll ©eal wore reported 
by Horton and Eaton (1946)* dollar and Huffsaa (1953) reported 
tho suecessful us© of a special processed aoyabeAafloo? a© the 
principal source o f protein in ca lf rations* 2.he saceeseful 
\xm o f soyabean flour in  ©ilk replace* ration© woe. found out 
by Stein &£ a l« (1954-)® Colvin said Saucy (1968) found that 
calves fed oa acid treated soyabean flour grew at aoarly twice 
the rate of those sfeoaivtng •untreated soyabean flou r and ealvoc 
oa cooked aoyabaon flo o r -lo s t  weight rapidly*

fidyasagar and EradJjaa (1975) reported that eoXvoo fed 
cm cluster bean meal grew aigatficentXy faster than 'those 
without cluster bean meal* $he gains ia  heart girth* height 
arid width In the experimental calve© were higher as ©capered 
to thoea ia  the control group* But the reverse wae true for



%te body length o f the calves# fhey fa r t e r  found that when 
£©ur meal van fed m  & mole protein  supplement la  the ration 
tm  delves there was no difference In feed efficien cy  and 
weight gain. o f calves fed on control ration and cans* aaol 
ration# Heart girth  and body length also showed no statis­
t ica lly  significant difference* Prasad s£ aX* (1977) coo- J 
duatad an experiment on feeding calves with the Itacesa 
extract * ®hey found that the' calves fed lueern extract grew 
at the rate o f 4i0 g per day as compared to 476 g per day : 
in  whole ailfc group* Ho significant increase In the rate of

i>

growth mm found when two to six  months old calves were fed 
with, ten per cent fish  m al In the concentrate mixture 
(Aasari and falapatm , 1966)* Leelapraead M  jal# (197?) ;
conducted experiment on feeding prc-ruminant calves with 
1 oM m extract as part of milk re placer, they divided 
twenty calves into four groopo and fed .milk roplaccr with j!
1 m em  extract, s ilk  replace? with, oklm milk powder, skim j,

i

s ilk  m& whole milk* It  was noticed that whole ctilte when 
fed at ten per cent was superior to ©ilk replacer feeding ,

i1
from birth to three souths while the ©ilk re placer woo 
superior to  skim milk feeding fo r  the case period,*

Awate e l  a l. (1975) while studying the e ffe ct o f 
d ifferent protein energy ratios on the growth rate of weaned 
calves found that the calves- fed with higher protein energy 
ratios gained more body weight than the calves on lower and
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a©6iti& psoteia eacrgy ratios and the feoaXe calve© gained 
Mgksr body weight than the ©ale eounterpsrto* also
noticed that no significant difference® in gala ifi obsist 
gif-th* pauash girth cad height at wither©,

bsssiter at nl. .(1963) studied the e ffe ct of proieia
level in milk replace?® on the growth and protoin metabolism 
of dairy calces, Hesulte of their ©iodic© indicated that 
calve© cad® normal growth Vben fed milk replace? rati00a con* 
taining 24 per cent protein and their growth rate© were equal 
to ec&wcs fed higher levels o f protein« i’&ey coatladed that 
the protein level could be decreased approsdaately to  19 per 
cent without eorioooly a ffect lag tti© growth rate o f calve o.

While studying the e ffe ct . of fish floor &o a protein . 
in calf milk replace?©, Haber and 51-eclo (196?) found that 
the average daily gains and feed e fficien cies  were not ssigni** 
£'leant ly depressed whoa fish flcmr furnished opt© 4® .per coat 
of tii© dietary protein* However* uoto CD to 6? per coat state 
decreases in dally gains and feed efficien cies wore observed 
and at 100 per cent level death oecwrreS*

Drown and Lar.siter (1962) studied the protein energy 
ratios Sot dairy calves. She results of their staSy indicated 
that the ©ptlmws protein energy ratio wools be 1146 ©r 
©lightly less.

Bryant && al« (196?) oondacted experiments to statJy the



protein and energy requirements of the young ca lf ©ad the 
relative efficiency of various aiHc roplscors by using 66 j 
three-day old &nl« calve© from four to sixty days of age* '. 
Ttm energy requirements for aaisitenance vae 1 6 . 2  fool ;' 
digestible energy dally per kg of body weight* fbe reqiuiref

t

neat fo r  growth was 570 lea l per 100 g gain la  body weight*.,
!

fher© Is a scarcity o f data relevant to the digestion 
o f vegetable olUc roplacers by the young ca lf particularly 
with respect' to the e ffe c t of age* An investigation la tbe.' 
use o f vegetable Bilk replacers in ca lf nutrition indicated

i

that weight gala and feed consumption vers oasatiefaotory 
until the calves were, approximately 25 days o f age (tfoiler j' 
fi&Al* 195S)* Earlier studies by Shaw && al* (1916) dciaoa-

i

atrated that four to seven day old calve© were able to  digest 
only on e-fifth  o f the starch ecaouioed but, by three to four' ’ : 
week© o f age the calves were able to- digest over 90 per cent 
o f the starch* A study conducted by Archibald (1926) on raw 
ahd cooked ca lf steals indicated that nine-week old calw o wore 
able to digest food almost lik e  adult cattle* Digestion 
studies on whole a ilk  have been conducted with calves and in
a ll  cases the whole milk was highly digestible (Blaster and :

!i
tfaod* 1952 and Parish j& al* 1955)*

Pardos -si s i*  (1962) studied the performance o f dairy 
calves veaaed at 24 days o f age and fed vegetable versa© ;! 
animal source protein in  the dry starters* fhe results



- indicated that calves cm* be weaned successfully from s ilk  
at 24 days o f age* The addition of dried eldLa o ilk  pmvided 
l i t t le  additional benefit over a vegetable source o f protein 
In the starter o f early weaned calves* ;

Whitaker ai. al* (1957) storied the influence of level
. 1

and source o f crude fibre In ca lf starters on weigtit and feed 
consumption. in calves• Their study Indicated that there were 
no Important differences among the calves due to level or ; 
aouree o f crude fibre In weight gain anti starter co^uaptioh 
at either eight or sixteen weeks* they also fed tbs calves 
with starters containing 5# 9 and 13 per cent o f crude fibre 
with the fib re  of the higher levels coning from either com; 
cobs and ehrunkn or a lfa lfa  eeol*

The influence o f a ilk  replacers contaiaing various ;l 
levels o f fa t on the growth rate ia  calves was studied by 
Lassiter g£ al* (1957)# They fed the calves with milk 
re placer rations containing 10.# 20 ana 30 per cent added fat* 
A fa t derived frm  cotton seed was used as the source o f fat# 
The calves fed a repleeer ration which contained ten per cent 
added fa t gained in body weight approximately nine per cent ■■ 
faster' than the calves fed a repleeer ration which eoiitaint&! 
either 20 or 30 per cent fat* The tendency o f the calves to 
consune less c a lf starter was noticed as the level o f fa t 
increased ia  the ration* Data, from their studies indicated ! 
the advantageous e ffe c t o f including ton per cent fa t ia  milk
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tfipiacer ratioa® feat these did not appear to fee any advantage 
fa*aa feeding higher levels. Oleoa aad William® (1959) coq^ 
dcteted experiment© ©si the e ffe ct o f fiv e  le w is  o f apissal 
fat* in ca lf milk replaces*. They found that there was value 
1b feeding o f  ® three per cent animal fa t reconstituted d llc  
replacer to calves under four weeks of age. The d igestib ility  
o f fa t in dairy calves was studied fey Sophias &£. -&1. (119550» 
They showed that the fa t was poorly digested when the Edik '■ 
replaeer composed pnedocilsietitly of dried skia s ilk  vao 
aapplcEseaicd with tallow, coconut fat* grease os butter in 
the uatoRogeoieed state* However* the inclusion ©2 crude 
soyabean lecith in  in  the s ilk  replacer l&proved the utlli** 
ration of tallow* coconut fa t and grease. The InelGaioa of 
lecith in  in  the milk replacer was found to improve the d igestif 
feility of coconut fat to a greater extent than that of tallcy 
or grcEse*

Adaas.fijL^al* (1959) studied the e ffect of feeding: com 
®it, fille d  s ilk  to  dairy calves* They noticed that the calves 
were emaciated unthrifty and imd marked diarrhoea and increased 
eauceptifeility to pneumonia* Symptoms of diarrhoea# muscular 
involvement* poor feed utilisation  and unestlafeotory weight 
gains were also noticed la the calves. .Animal© receiving 
lard and batter o i l  prepared- from oxidised butter also exhibited 
symptoms ©f muscular involvement* Supplementation of corn o il 

\Ks&£iXlca slllc diets with hi$te le w is  of tocopherol 
srm atid  the devcicgEsout o f muscular involvement bat did not



ft

*»*& any laproveneat ia  weight gains* Inclusion o f com o il  
Isa the diet depressed the growth* their findings were that 
eioto eontisioiag m  low as 0*10 to 0*15 per coat butter fat 
worn act detrimental to growth*

BMade aad Beagle (1976) studied the growth of cross* 
bred calves fed with sugar ca lf eooX and fare and© oa lf oeal 
froe  birth to 24 wesks* Their findings wore that the average 
total coat required'to rear a ca lf aader control and expert- 
.©ent&l groups was Es*462*95 and Rb.456*50 respectively* §©a«* 
sideriug the practical aspects the difference between the tm  
treat neats was rather negligible* It was concluded froo thio 
study that the tm  milk replacers could act produces any appre­
ciable change in body weight*

Th© effect of raising calves on.' milfe substitutes was 
studied by Arora s& ai* ( 1975)* They fed the ealveo with 
milk substitutes containing lactose* starch and molvtBoeo* ft  
was inferred froa their studied that calve© could stand the 
cmhismtim'a of sugars as early as apt© one aontfc* higge and 
Seaby ( 1947) fsd lactose at 20* ,25 anti 50 per cent level© to 
{̂ 13168 and found that it  caused diarrhoea in calves* Huffaaii 
si* sl* ( 1954) found that five per cent or tea per cm* lac toed 
had a favourable effect* Holler fiii £dU ( 1956) divided calves 
into three group© and placed them on three milk replaces* 
tafciwrai basal* basal pine five per cent dried whey and baoel 
plus 3*5 pOJf cent lactose* The difference in tSs avers©© daily



gain© of the calves on the three diets were not sta tistica lly  
aigom cant* Growth patterns indicated a critical period la 
tlw l i f e  of the youag or.lf frm birth to approximately 25 days 
of age* Tba end of the cr itica l period was cImraoterised fey 
aa increase la  feed consuDptioae Increased body weight and 
Improved appearanoe of the calf* Lactose appeared to have 
a© benefit under the conditions of their experiment*

Yella jet fil* (1959) studied the uMlimtioa. of various 
sugar© by the youag dairy calf* Sugars la aqueous solution® 
were fed to ealveo following a 24 hour fast at the rate of 
two graa of sugar per pound body weight. Glucose* lactose 
aad galactose were found to give marked elevations in blood 
reducing sugars and produced bo diarrhoea* Calve© were oaablfc 
to utilise sucrose while the uptake of fructose &h2 si&ltcise 
w»s comparatively low* Marrhoes resulted froei the feeding 
o£ each of these sugars* Sucrose inverted by inverfciuaee or 
c itr ic  acid was readily utilised*

12

V * iThe effect of supplementation of ensyeies in the diet 
dairy calves was studied by Hast £& &U (13$5)» rasyae 
(bacterial pretease) sapplenentatiou was found to increase 
apparent aitrogoa and energy digeatibility* There voa no 
6pp9£'€&t e ffe ct on total concentration or oa the ratios o f 
^olhtile fatty  acids In ronea flu id  but significant differenced 
hetveea ratiou© in ra&inal-.ammonia concentration* Protein 
ol%VbUP& oonnwiteatica was significantly higher for the



l '!(
©uppieiae&taX ration. Isssiter && sX* <1939) conducted !

' i

esperiseaie oa the e ffse t o f pepsin mi tim growth mil health 
o f y&mg dairy calves fed various s ilk  replace? rstim o*
5?l*&y found that pepsin fed calves toad to scasune loo© ca lf

i
Otasptor and more hey and required more feed per pound o f 
rain than did the calves which did not receive pepsin*

i 1,

Bueh &£ &1* (1966) cospared the pelleted Kill:, r&pi&cere 
with liquid replaeera la  diets o f -dairy- calve©* tn three :; 
separate eight weeks tria ls  response© o f calves fed uilk  ■: 
roplocere in pelleted fana were compared to those o f calves 
fed, repl&cers in  liquid fora* Whole s ilk  was withdsaMa-froft

I ,

the diet at different stages*, fhe fom  of the replace* did 
not e ffe ct consieteat difference la  tota l weight gains* health 
or general thriftineas o f the- calvea* ;'

Harriaon £ i  aX* (1960) studied the relative growth and 
appearance o f yooag dairy selves-fed two levels of o ilk  with

i

a simple or complex ca lf starter* -$hay conducted experiments 
using 330 versus £50 pounds o f whole milk and a simple versus
complex dry oaUT starter* Salvos, consuming 350 pounds o f !1
whole ail3t gained 1«20 pound .per day which was significantly' 
greater than the 1*12 pound per day gain fo r  the 250 pouad ■ 
group* The starter consumption was significantly greater for 
the 250 pound group,*

Swansea. (1963) studied the e ffe ct o f ehlorte tracyclinQ

13



in ca lf starter sail s ilk . Fro® eight to sixteen week© aati* 
b io tic  f s o 4 ^  in starter produced greater weight
gain aud feed consumption bat the d±ffeseneee m m  Mot sicni«* 
ficon t sta tistica lly*  -After weaning the- effect©  of m tib lotie
feeding were ©f email importance*

Ohik jg& JRl* (1975) •studied the growth aad feed e f f i ­
ciency ©f yotmg calves fed or a sailk replacer, waste milk or 
fermented colostrum* They foaad. that the group of calw© fed 
a ilk  repXaccr was the beat in dry natter intake, tota l weight 
gain isad feed efficiency* Otterly &L &!• (1976) compared 
fermented colostrum with milk replace* fo r  growing Uolctcia 
calves* fhe effect© o f feeding mill: roplacGr aa& fermented 
colostrum were studied on growth, health and feed, intake*
'Weight gains upto four weeks ©f age war© less fo r cnlvao fed 

..with milk replace* bat thereof ter the weight gains d'iS not- 

differ#

Tb* responses of young calves to starter© csntsinittg 
a-iippleweata such a® soyabean sea l, soyabean aaal and branched 
chain volatile fa tty  acids# urea, ore& and branched chain 
v o la tile  fatty aoido wore studied by Miron a i  al* (1966)*
C&2S Gvotrt&To mid high quality alfalfa hay were fed atk- lAfcikt.ua* 
Calvw fad starter's ce&taiaiag eapplefijentatioa of soyabean 

gotuad faster than those fad ©tartars containing •supple**
>, ■ The addition o f volatile' fatty acid saataro

the weight gains*

14
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the ca lf oa the availability of nutrients in vegetable milk
'i

replace* rations* £h© amounts o f nitrogen, calcium and phosphor 
roe retained were greater in calveo fed raw whole milk than fo r

s
those fed the evaporated or a llk  replace* rations* Nitrogen 
and phosphorus balances were low or negative in  10 to  22 day 
old calves fed with the a llk  replacer rations but the older 
calves had positive balances* fbe a llk  replacers were not | 
satisfactorily  utilised until the ca lf was approximately 25 ;j
days o f age* 11

!'
, 1

^he feed intake and perfomance in  calves fed ail iihijftaa. 
and four tines daily were studied by Lineweaner and Hafez ; 
"(1069)* She composition of colostrum and milk replacer was j 
studied in Holstein and Hereford calves* the average daily ij 
cone caption during their f ir s t  three days ranged froa 9*0 Wi 
21*7 per cent o f the birth weight fo r  the Holsieine and 4*9 j 
to  16*4 per cent fo r  Ilereferds* Average daily body weight | 
gains ranged from 1*8 to  3*6 per cent fo r  Hereford©* Holstein©

:i
and Hereford* required 4*56 kg and 7*16 kg o f coleetrua ipeapcct** 
ively  fo r  an average one kg o f gain la  body weight* fb m  wore 
no significant differences between groups fed four tines daily
and id  libitum  on the 6.5 or 19*5 per cent tota l ©olid ration©

;iwhen one kg o f n ilk  replacer required to produce m e kg o f ;i
gain were compared*

Hacleod n l nl* (1970) compared the growth o f Holstein W

,1

Holier stl &U (1956) studied the effect of the age of
!j



Jersey calves in  response to four feeding programed in a | 
breed by ration interaction study* Feed intake, rate o f gaini!
and feed efficien cy  were superior fo r  Holstein calves* Starter

:i
intake was higher when the ailfc consumption was lower* ti& i!■
sign ificant differences were observed in the growth rate o f j 
calces between s ilk  le w is  o f starters* '!,l!

Uurdock and Hodgson (1961) ooopareA the growth rate 
body measurements o f dairy calves fed e l l  n llk  by product !
replacer end limited whole s ilk  with and without ehlor tetrad,

i
cycline* Uonml growth was obtained by calves on both s ilk  ;

i
and replacer rations* Weight gains were significantly greater 
at 80 days of age for calves fed whole silk* II© difference in 
body weight gain was evident at the weaning age* She type o f

;i
Bilk fed did not a ffect the height at wither* or heart girth#
C blortetraeycline resulted la  significant increases in weight 
gains at weaning age* However# by 90 days no differences in | 
weight responses to antibiotic feeding were evident# By s ilk

!i
replacer feeding there wae an increase in  the Incidence and \

i j

severity o f Scours and ciilorte tracyc line feeding did not
, i

decrease then* 1j

Holler A i ail* <1962) studied the value o f hay and ruaeii
J

inoculation in  an early weaning system fo r  dairy calve©* the-;!
>i

starter consumption was found to increase rapidly as Bilk van,! 
withdrawn* The feed intake and utilisation  after 21 dayc o f ij



sgs were adequate for maintenance plus a satisfactory weightH
gaia* The cad inoculation had l i t t le  value in the 21 day

!'
weaning system*

i
ji

A comparison woo made between ca lf starters regsir&ing 
the acceptability and nutrition response in calves by Gardner 
(1967). A total of *G Holatela d * .  * .r e at birth
to  one of the three ca lf starter treatments via*, ca lf e ta rte

i;containing principally barley and cotton seed o il  fatal pro*" 
pared as p e lle ts , ca lf starter containing the same Aagjeedientai'
prepared as mash and a pelleted commercial starter aantatafac

I1a complexity o f protein sources* vitamins and minerals,, Calvee
j

consuming the simple starter as either mach or pellets coo-* 
earned sore starter dally than the calves offered the complex 
starter* As compared to the calveo fed complex otartes* the 
other two groups o f calves had rapid gains in  body weight* !'
The calves fed with the complex starter ecus&mea sore Isay 
day* There was no advantage in pelleting the simple ca lf i 
starter except fo r  preventing feed wastage. The tota l digesti­
ble nutrient content® and nitrogen u tilisation  values of the 
d ifferent starters were approximately equal* j

Hurley x& a l. (1957) compared the system o f feeding icllk 
replacement formulae to dairy calves* I t  was found possiblei;
to  eliminate whole milk after the colostrum feeding after 50 
days o f ago sad to us© modified starter to  raise dairy ealvdn 
successfully.



Johnson fil ml* (1956) added inedible tallow to ca lf : 
starter#* A tota l o f 24 calves were fed limited whole mille

li
to 55 days o f age* a minimum of four pounds per day o f ca lf

i-

starter containing 0V 2*5* 5 and 10 per cent inedible stabi-
'  I1

li*ed tallow and M  ilfaitam a lfa lfa  pellets to 92 days o f I 
age* The calves fed on starters containing tallow consumed 
sore calculated tota l digestible nutrients which resulted in 
five  to six  per cent greater increase in growth* Results of 
tiieir study Indicated that inedible stabilised tallow could

■ !i

be used In ca lf starters*
i

Terry etl al* (1967) conducted two tria ls  with fatten,* 
ing calves to determine the comparative efficien cy  o f oral 
and in itia lly  injected Vitamin A* The ration contained a 
level of, 1*5 mg o f carotene per kg* Both method® of admini­
stration of Vitamin A resulted in  significant increases in- j 
daily gain and feed consumption* fhe efficien cy of feed 
conversion was improved by Vitamin A treatments# j1

j
Xtlee £& ml* (1967) studied the e ffe ct o f ln jeetfb le |, 

iron on blood values o f calves* The e ffe c t of supplemental 
iron at birth or approximately two months o f age wao found jbs 
increase the blood haemoglobin and h&ematocrit values* When 
mild anaemia was observed in calves* th is treatment was found 
to increase the weight gain in them*. !>

r
The e ffe ct o f mineral mixture supplementation on blood



ccapcBltlon and growth rate o f calves was studied by
ICsMreagsr and Mud gal (1972)* The mineral mixture had algal** 
fiearrt a ffect oa packed c o ll volume# haemoglobin# I;*S*C*# ;!

r

Inorganic phosphorus and blood iron* Ho (significant diff*~i! 
rence© in growth rate ware observed* The results indicated- 
that mineral mixture supplementation was beneficial in the 
ca lf starters*

Some o f the factors which contributed to significant j|
;;

_ variation in the weight gain of 'dairy calves were breed* sex# 
degree o f inbreeding and ration (Martin rs& nl* 1962)* .Roy i 
£& n l. (1955) noticed that there was significant e ffe ct o f > 
b irth  weight on the live  weight gain* Greater weight gain* 
were noticed when calves were oa lays than oa permanent 
pasture*

v

The e ffe ct o f different levels o f digestible crude ! 
protein mi the cellu lar constituents o f blood, was investigated 
by dagannadhaa £tl £&» (1977)* The control group of calves wore 
fed with digestive crude protein and tota l digestible nutrients 
as recommended by Morrison (1956)* The experimental calves i

i

were fed with digestible crude protein ten per cent more than 
Morrison** recommended level* There was no significant d iffc*

I ,

rejice between the groups with respect to a ll  the blood cellu lar 
constituents thereby indicating tiiat feeding digestible crude 
protein ten per cent sore than Morrison** reeewaanded level 
had no effect*

ir9

i:



j i

Mullick (1959) studied the e ffe ct o f feeding auareo- j 

ayeia to calves. The growth rate* feed consumption* heart I: 
girth* leucocyte count and haemoglobin concentration allowed;

j
no significant difference between the control and treated i

I'
groups. A ll the supplemented groups were free froa c a lf -  ,

|!hood diseases whereas some animals in  the control group 
suffered from scours* j,

Kohli &£ a l. (1962) studied the growth in Haryana I 
calves* Their findings were that at birth the male calves i 
were heavier than the female calves* There was an increase : 
o f 100* 150 and 200 per cent over the birth weight at the agoh
of 3* 6 and 9 months respectively irrespective o f the mtx of 
the calf* The live  weight o f the cow had no e ffect on the I

I!
growth rate o f the calves* Tine birth weight of the ca lf was' 
a lso not influenced by the age at calving* But the age o f | 
the ca lf had significant e ffect on the body weight o f the ca lf.ji

i

Mood &fc jal. (1971) evaluated the e ffe ct o f imposing a 
weekly fa st on calves receiving a milk replacer d iet one® or 
twice daily* The experimental calves were divided into four: 
groups and given the following treatments* j

1* a on fasted and fed once a day.
2* ilen fasted and fed twice a day*

ll
3. Weekly 39 hour fasts and fed once a day* {
4* ’ leOkly 39 hour fasts and fed twice a day*

20



at

They found that among the groups there was no significant 
difference in  the body w eights o f the calvea due to  the 
treatment*

i

fhe. e ffe ct o f cold s ilk  substitutes to that o f vara !
i ,

nitk substitutes was showed by Ihaaaouea Or unox (1975). 'The 
growth o f the calves was retarded when ssilk was aired with !•

i

water at 18 to 20*C and fed as coapared to the other group i
which was fed on a llk  mixed with water at 4-0*0* The dlffe*-

i

rerie© ia  weight was 6*7 leg per ca lf at the end of seven weeks*
,i

The growth rate and blood constituents o f buffalo
i'

calves raised on ca lf starter with and without dried mmsn 
liquor have been reported by Goel £& el* (1972)* Studies m  
growth rate in  terms o f _ body weight* heart girth* body length 
end height were Bade* The growth and general appearance o f 
calves was almost the ease in the three groups* Bute to change 
in  dietary regime there were variations in erythrocyte counts 
only*

G ill s& s i*  (1971) studied the correlation between the
I-

body weight and the linear body measurements of growing; sebu 
arid crossbred calves* In Thari and Siadhi calves there was no 
appreciable difference in  the body weights o f calves at various 
stages upto three years* The halfbred animals did not showj
any marked increase upto six  souths o f age* Thereafter there

■ .  j ;

wm  an accelerated growth as compared to the pure bred* the i,



crossbred animals bad more body weight and width* Thes* was
y I

m t much difference in the other body measurements* Levy mi hi* 
(1971) measured the compensatory growth in intensively raised 
calves* The results indicated that there was no evidence of 
compensatory growth and the daily gala o f the treated eniswdm 
throughout the experiment was significantly lower than that o f

■ i

the control animals. The same was found to bo true from body 
dimensions in general and for body length in particular* \iiI'i

Bsthak and Saaihan (1976) studied the e ffe c t o f urea;
jl

molasses liquid diet feeding a© the main source o f nitrogen!; 
and energy along with United amount o f cereal forage end j
intact protein on voluntary intake, growth response, u tilisat*

!
ion o f nutrient© in crossbred calves* They observed a lovex* 
d ig estib ility  of crude protein, crude fibre and acid detergent 
fib re  in a ll the groups fed urea molasses liquid diet*



\
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* M l  or „ * * *  cttlvee of * .  T^er.lty
Livestock farm* Kaaauihy* formed the animals for the eisperi-]

’ )

sent* These calves sere weaned at birth and assigned to t^e 
control (Groap 1) and two experimental groups (Groups XX sad

s
111)* Each group eoasieted o f one sale and fiv e  feaalo 
calves* The weights o f a l l  the sniaala were taken i«*«dlately 
after birth* The calves were given colostrum o f their dans 
at the rate of tea per cent of their body weight per d«y upto 
serea days# The Bilk was giver* to the calves at the rate o f 
one-tenth o f the body weight per day at 0 A*$S* sad 3*30 P.ii* 
at body temperature diluting with lukeuas* water* Clean |i 
fresh water was made available to the calves throughout the

I
day* A ll the calves were housed in individual ca lf peas and 
subjected to  the sane raaageiaeat conditions* Prom the eighth 
day onwards they were fed with three different dietary treat-

! l

aenta* The calves o f the control group were fed with whole;
’ i

milk at ten per oeat of their body weight and those in  the i!
!j

experimental groups (IS and 1X1) with ca lf starter I and II;1; 
respectively at 100 g per ca lf in addition to  the quantity o f
two kg o f milk per day t i l l  13 days o f age* |;

!i
The composition and cost o f the ca lf starters fed to ’;i

the experimental calves are given hereunder* ;j

MATEBIAiS AtfD JSBTHOBS ;;



Cost 
Ei

Yable 1. Percentage composition and coat of 
the ca lf starters#

Item Calf starter I Calf starter 11

Groundnut cake 32 36 1 #7̂
Yellow maize 40 -  1.2#
Wheat bran 15 15 1*11
Horse gram -  15 1*47
faploea chips -  26 1*12
Fish me s i 10 5 1*15
Mineral mixture 2 2 7.00
Salt 1 1 0.20
Yitablend at the rate o f 25 g per 100 leg o f feed 26.70

per 100 c
Cost per kg lie. 1.56 Re*1.58

j'
fhe composition o f the mineral mixture manufactured by

|i
Sarabhai Chemicals lim ited. Kadi-Wadi. Barode is  furnished 
below*

Yable 2. Composition o f mineral mixture*
sw— bp Mi sssses as ̂ ee—eew* sŝ ssesMM»<»w» sew* <■■■

Minerals Percentage

Calcium 24*00
Phosphorus 9.00
manganese 0.12
Iodine 0.10
Copper 0.10
Iron 0*60
Cobalt 0.02
Sodium chloride 30.00
Fluorine 0.03



n

Vltablend <nanufaetured by Glaxo laboratories contained 
Vitsala A 50*000 I.U* and Vitamin '£3 5*000 1,0, par gras*,

The ca lf starters were analysed for their content* o f 
protein* fibre* fat* moisture* ash* acid insoluble ash, 
calcium and phosphorus as per the standard methods described 
iiiA,0#A*C* (1970),

I
I,

Proa the fifteenth  day onwards the amount o f ca lf 
starter fed to calves in the two experimental groups was 
increased to  550 g per ca lf per day with decrease ia  qjjaatity 
o f Bilk to half the original Quantity, The calves lu  the 
control group continued to receive Bilk at ten per cent of 
their body weight, The quantity of Bilk fed to the exjserir, 
neats! groups o f calves was reduced' to one-fourth o f the

i;
original quantity from the 22nd day onwards when the quantity 
o f ca lf etarter was inoreaoed to 400 g per day* Milk was 
completely withheld from the experimental animals from the 
29th day onwards. At this stage* the quantity o f ca lf >
starter was iuoreaeed to 600 g per day, The quantity of milk

1
fed to the control group of calves was same at the level o f 
the ten per cent o f their body weight from the 29th day onwards 
and at th is stage the calves started getting concentrates in 
their diets* The schedule o f feeding for the control end the

ii
experimental calves are outlined in Tables 3 and 4 respect- { 
ively* The feeding experiment lasted for a period o f 24 weeks 
from birth*



Table 3. Schedule .of feeding, for control calves C&teiap 1)

Age o f ca lf Milk Concentrate* Green 
(deye) (kg) (kg) ^ra*s

0-7 2.0 -
8-14 2*2 *•

15-21 2*5 . - a*
22*28 3.0 «* m
29-42 2*5 0.25 0.50
43-56 2*5 0.35 0,75
57-70 1.5 0.50 1*00
71-84 1.5 0*75 1*00
85-112 1.00 2,50

113-140 * 1.25 6.00
141-168 - 1.25 8.50

Mo&rie&t ava ilab ility  (kg). • f?equir«ffl»ai». (kg)
B.M* B .C .?. .T*M * f.B.H*

0.250 0.066 0.326 0.066 0.326
0,275 0,072 0.356 0.066 0.326
0.312 0,004 0*405 0.002 0.400
0.375 0.099 0*486 0.099 0.409
0.630 0.122 0*650 0.132 0.489
0,750 0*142 O.720 0.152 0.652
0.830 0*142 0*765 0.132 0.652
1*110 0,178 0.910 0*165 0.815
1*500 0*184 1.120 0.185 1*100
2.300 0.256 1.720 0,220 1.300
3*100 0.280 2*140 0*250 1.600

ae*



Table- 4*. Se&a&xX* of feeding of cxperiEieat&l calve*? (@fMQf 11 & 112)

Age o f ca lf Milk 
(day*) (kg>

Gcncentratcc Gtimm 
C kg)

Hutrlent- ava ilab ility  (kg) S«quir«i»nt» (kg) 
SUB* ■ 33dC.*J?* ■ ■ B*8,P,~ ■ f& *8« '

■0*7 8*0 -  i ** 0.258 0.066 0,526^ 0*066 0.326
8-14 2*0 0.10 . .  - 0.540 0.0S6 0.396 0.066 0.326

15-21 1*0 0.55 ' . - 0.500' o .i  m 0*408 0.082 0.400
22-28 0*5 0.40 0.5-O O.520 0.101 0.451 0.099 0*4-89
2S-42 - 0.60 ■ 0.50 ■ 0.660 ■ 0,125- 0,490 0.132 0.489
45-56 a * 0.00 0.75 0*900 0,160 0,660' 0,132 0.652
57-70 o*m 1.00 1.060 0*100 0.770 0,132 0.652
71-84 * t.oo 2.00 1.500 0.220 o . « 0*125 0.815
85-112 1.00 .. 5*0P 1.500 0,250 1,120 0,180 1.100

115-140 4» 1*10 4.00 1.600 0.260 1,550 0.220 1.300
141-168 a # 1.25 5.00 2.580 0,300 1,611 0*250 1,608



|l
A ll the calves were weighed at birth and subsequent!^

ii
©t interval® o f seven days. Linear body measuresente »ueh jj 
as height at withers*, body length* heart girth* paunch girth 
and cheat depth were also recorded from birth upto 24 week®

i<

o f age’ at intervals o f seven days as detailed by laaael (1975)»
j ,

Blood samples fo r  laboratory examination were collected
using reagent grade Ethylenedianine tetra-acetlc acid disodiumj1
salt (S1XEA) as anticoagulant at the rate o f 10 mg for every;;

I?
10 ml o f blood* About five  ml of blood was drawn for haamato-!

I ,

log ica l studies from the jugular vein under aseptic conditions-
i'

at intervals o f four weeks in  the morning before feeding the 
calvee*

ii
The method described by Coffin <1953) was adopted fo r  

finding out the R*B.c* count and the technique with the 
Gahli’ s haemoglobinoseter was employed to find out the liaeao- 
globin content of the blood samples*

The Biuret assay method o f Xnohiosa (1964) was followed 
in the estimation of plasma protein content o f the blood < 
samples*

At the end o f the study a nitrogen balance tr ia l involv­
ing fiv e  days collection  period was conducted (Battau and 
Oven* 1970)# Daily feed consumption records for the calves 
wore maintained* The samples o f feed and fodder were analysed 
fo r  the dry matter and nitrogen contents* All precautions were

28



29

taken to  ensure the quantitative collection  of dong ttuoeate* 
aiuated by urine# any feed residue or other foreign matter*;'
The dung was collected manually at 9 A*KV every day# "foe 
dung voided daring the previous 24 footer period was weighed 
accurately end representative camples were taken after [ 
thorough nixing* Dry natter content o f dung of each Calf !' 
was determined every day separately*. A representative sample

i i

o f dune collected from each animal was preserved in  a ref ri«* 
gerstor* A known quantity of dong was taken fro© the pooled 
samples* fo r  the estimation of nitrogen content* She process 
o f  collection* weighing* eaapling and drying o f duns was i;

f
continued t i l l  the end of the tria l*

M
i

Jlritid from sale calves was collected by urine collection  
bags whereas that'from female calves waa d-one manually \m& !'

Ii
preserved in  polythene cans containing 100 ml o f 25 per cent 
of sulphuric acid* The quantity of urine voided out wan 
measured daily and 1/1000 of the volume was taken fo r  the 
estimation o f nitrogen* She weight of the animals before f
and a fter the nitrogen balance studies were recorded to find!1,

I,
out the/gain in  body weight and the nitrogen balance* j

the mean weight of- the calves assigned to the control 
and experimental groups were analysed by using student*® t*

i i

The means o f the ether body measurements such as height* body 
length* heart girth* paunch girth and chest depth o f a ll the 
three groups of animals were also analysed* The blood value &



30

Bttch as count, h*eaO£X©bisi and the pX&t»a protein |;
content o f the calve® of the three groups were ale© compared; 
to find out whether there were any eigaifioaat difference* , 
The general method o f oueXyeie baeed on ordinary de®ip*« fo r  
experimentation given in Snedeeor and Cochran (196?) wojfo > 
used*





The cheBlesl coapooltloa o f the c a lf starter© Z and !3C« 
ie  given in  Table 5* the body weight* Ckg) recorded at weekly 
interval* during the period o f the experiment fo r  the iadivji*- 
dual calvee of the control and the two experimental groups Isre 
shews la Table* 6* ?  and 6 respectively* The toteX end average

i

gala# in body weight (kg) recorded at weekly intervale for the
i:salves o f a ll  the group* are Indicated in table %

She average gain in body weight (kg) o f the calves fo r  
the- period o f 24 weeks in  Groups XI and Ztt was 44-«1? sad i, 
30,91 respectively as cospared to  tbs vales o f 43*08 obtained 
for Group X* tbs scan of the weekly gain in body weights (Ŝ j) 
o f the calves la  the control .grcap was found to be 1*80 par! 
aaiaal during the period o f  24 weeks whereas tbs same was 1*84 
sa€ 1*29 fo r  Groups IX and 111. respectively* the surassriaed!i
data, m  the weekly average body weights (kg) o f  the calve* ip  
the control md the es^eriaeatsa, gros®» are give© in  tafeX* 
aid represented in yls* 1*

The analysis o f variance (fable 11) showed that there 
was a significant difference between Groupe 11 and 1X1 with 
regard to  the gain in  body weight o f the calves* f  fee average 
body weight gain of- the calves in Group XX was higher than that
o f  the calve* o f  the control group* But the calve* in  Group 111
had a lower average weight gain as oosparsd to that o f the ealvoe



ia  tbs control group* Oa eaottSalag the rate o f growth o f the 
cslve**, i t  vaa found that the gala ia  body weight <kg) aot 
mlt&m ia  e l l  the groups and there were differences la  the 
weight galas fo r  each week*

fhi height at withers (cm) recorded, at weekly internals
i i

during the period o f the experiment fo r  the individual calves 
o f the Group* I# 12 and 111 are shewn ia  fable* 12# IS and i i

i|

reopeolively* fhe tota l and average gains ia  height at withersi
(oa) recorded' at weekly intervale fo r  the calves o f a ll the]'
group* are indicated in fable 15* the average gain ia  freight

i;
at wither® (cm) o f the calves fo r  the period o f 514 wools Iel

L
■Group-11 aai Group SIX was 22*8 and 19*5 respectively «• o«a- 
pared to the value o f 19*§ obtained fo r  Group X* the scan o f 
the weekly gain in  height at wither* (cm) o f the calves la  the 
control group was found to  he- 0*81 per anlas! during the period.
o f 24 weak* whereaa the same was 0*92 m& 0*76 fo r  Group* 11

i.
and i l l  respectively, fim summarised data oa. the weekly galas

Ii
ia  height at withers Cc®) o f the calve* o f the control mad tM  
exporiseatel groups are given ia  fable 16 -and represented M  

2 , ihe analysis o f variance (fable 17) shoved that there 
was m  significant difference In. the gain ia  height at wither*

j ,

o f the mitsal* o f the d ifferent groups*
■ ji

the body length (cm) o f the calves taken at weekly l^ter** 
vale during the 'period o f the experiment for the individual '' 
calves o f the Group* X# II and XXI are shown in fables 18#



and 20 respectively* 7h# tota l end average gains in \m&$ 
length, (oa) recorded at weekly intervale fo r  the c&lvta of' 
a l l  the group* are furnished in fable 21* fhe eua o f the | 
gain* i »  body length (c » ) o f the calves fo r  the periods of ,
24 week* la  Group* IX and XIX was 23*0 and 21*5 respectively 
as compared to the value o f 22*3 obtained fo r  the control I 
group* fhe aeon o f the weekly gain in  body length im } oI 
the calve* in  the control group was found to  be 0.93 fo r  the 
period of 24 week* whereas the oasis was 0*99 and 0*09 fo r  j 
6roup* IX -and 111 respectively# fim etsm rlsed data on the 
weekly average body length o f the calves o f the control and 
the experimental group# are furnished in fable 22 &aa r*pr*U 
eentea io  Fig* 3* the analysis o f variance (fable 23) showed 
that there use no significant difference In the gain In 
body length o f the animals o f the three groups* But the 
gala ia  body length was not uniform In a ll  the three group* 
and also fo r  the different veeke* j

the heart girth (ca) o f the calve* recorded, at weekly 
intervale daring the period o f the experiment for the iod i*  
Visual calve* o f the Groups I* XX and XII are given in  tablet 
24* 25 and 26 respectively* The tota l and average gain in j

heart girth  (ca) recorded at weekly intervale fo r  the calve*
ji

o f a ll  the groups are furnished in table 27* fhe &m o f the
gains in heart girth (ca) o f the calves fo r  the period o f 24!
week* in  Group* II and III was 29*2 and 21*7 respectively sj*



H
\

compared to the value o f 24*5 recorded for t o  control group* 
fa® mesa o f the weekly g&ia ia  heart girth  (cm) o f the calves 
in the control group was found to tee 1*02 fo r  the period o f 
24 weeks whereaa the same was 1*22 and 0*90 fo r  Group* t l  mu: 
XII respectively# the summarised data oa the .weekly average 
heart girth o f the calves o f the control and the sjqperiment&i 
group* are furnished in fatele 26- and represented in  .fig* 4*
She analysis o f variance ■ {Table 29) showed that there m &  tic

significant .difference in the gains o f heart g irth .o f the |.
!'

calve* ia  t o  three group** the gaia in heart girth o f t o  
calves in Group II were ©ore than the' m m  tor calve* * f the 
Groups I and III,* ©a examining t o  data on the rate o f gain 
int. heart girth, i t  was observed that t o  gain in heart glrttj, 
mo not uniform in a ll  t o  groups, and t o r e  were difference*
In gains fo r  each week*

t o  paunch girth (eg*) o f t o  calves recorded at weekly 
intervale o f a ll  the calves In Groups I# ** t o  III  sir**

i

sentcd in  tables 30, 31 and 32 respectively# t o  tota l toj; 
average- gains in paunch girth Cos) recorded at weekly intszjtialo

i i

fo r  a ll  t o  calves m o fuHilsiaid ia  fafcle 33* the mm Of t o  
gala# la  paunch girth, (cm) o f the calves fo r  the period o f 
24 vseks in Groups II and III  was 32*©3 and 37*63 respectively 
a* compared to t o  vain* o f 48*66 -obtained fo r  the control i 

group* fhs mean of t o  weekly gain ia  paunch girth (cat) of! 
t o  calves in t o  control group was 2*03 whereas t o  s«ne wits1 ii
2*20 t o  1*57 fo r  Groups II t o  III respectively* t o  cisnaHsea



data m  the weekly average paunch girth  Coa) o f a i l  Wk !| 
calve# are famished in  table 54 and represented, in Fig* 5* 
the analyai* o f variance (fable 55) showed that there wee a. 
eignifieaiit difference in  the gains o f paunch girth o f the 
aninale o f the three different group*, the gala in paunch 
girth  o f the calves in Group II wee m o m  then the eoiso in j .  

Group* I end III*
|i

the cheat depth Co*} o f the calves in the Group# l*j,
II  and III  recorded at weekly intervale during the expert* 
mental period o f 24 weeks are given In fehlee 36# 37 *hd 30 
respectively* the tota l and average gain* in  cheat depth f

i'
(m ) recorded at weekly intervale are furnished in Inkle 39* 
fh# sum o f the gains in cheat depth (e «) o f  the calve* for!, 
the period o f 24- weeks in Grease II end III was 13*00 end '
11*50 respectively as compared to the value of 13*64 obtain*

!'
ed for the- calves o f the control group* the aeon o f the I1 
weekly gain in cheat depth (cm) in the calves o f the controli
group was 0*57 fo r  a period o f 24 weeka whereas the eeae was 
©*54 and 0*40 fo r  Groups II and 1X1 respectively* the euan&~ 
rlssd date m  the weekly average cheat depth (oat) of the .

I1
calves o f a l l  the group* are furnished in table 40 and repre*

i ,

sauted in Fig* 6* the analysis o f variance (table 41) showed' * i
that there wee no significant difference in  the gain in cheat

'i
depth o f a ll  the groups*



group* were analysed fo r  E*B*o. count, b&emoglobla .and
|i

plasm, protein content, t o  B.B.C* count of the calvee c f 
a ll the groups are furnished in  fable 42. In the calves o f 
t o  Group 1 t o  B.B.C* count <aillloii/*»"3 rouged"from 6.88 
to  9*79. fhe coivrt varied from 7*34 to 9*46 (million/m*^}
ia  t o  calves o f Group 11* the calvee o f the- "Group III  t o  
t o  a*B*G. count (stlllioh/iaB?) from. 7*02 to  9*73* t o  II 
aaaly*!* °1 variance (fable 43) shewed that t o r e  was no ; 
significant difference mmg the three groups of anim le
with regard, to- the B.B.C* cmont* I1

t o  haeaoglobiu content Cg/tOG e l )  in the blood asapleo
o f the calve• of a ll  the three group* are furalahed in
fable 44* t o  haeaoglobiu (g/100 »1> o f blood ranged fro*
7*75 to  12*50 t o  8*00 to 11*50 fo r  the calvea o f Group* II 
and t i l  respectively* fo r  t o  calves ia  Group t  t o  valuej 
varied'from 7*50 to 12*00* t o  analysis o f variance (fable 4$) 
indicated m  siguifieaat difference moim t o  three groups 
o f -calves. !; ...

i'
j l

t o  values obtained on t o  plasma protein eo&eeafcrat- 
ioa (g/100 ml) in  t o  blood esapIss o f the oalvea o f the [

, ;'i
three groups are furnished in fable 46* The plaeaa p stM .& 
values (g/100 s i )  ranged fro® ©*88 to 11*25 fo r  the calves 
in the experimental groups ms ag&lust t o  value o f 8*68 to 
10*00 obtained fo r  the calves o f t o  control group* £fo

Blood eeaplee collected trm  the calves of all the;
:



i'
She results o f nitrogen balance tr ia l involving fiveI

days collection  period conducted in a l l  the calves at the ! 
termination o f  the study are shown in fable 40* $ he oslve'e 
in  a ll  the groups showed a positive nitrogen balance oven*!

| i

though there ware difference* among the individual calves ; 
and, groups* She calve a in  Group XI showed & nitrogen balance 
ranging from 9*160 to  29*831 g pea? day wheroae the value 
ranged fxoa 7*052 to 16*437 g per day in  the calves o f 
Group 111* She calves in the control group indicated a n it r e s  
balance ranging from 2.373 to 20*448 g per day* She uitrogen 
balance was more fo r  the calves in Group 11 as compared to

|i
the same in  the other two groups* The data presented in the 
analysis o f variance (fable 49) indicated that there were 
significant differences in positive nitrogen balsas* among |! 
the three groups* For the period o f five  days o f nitrogen1 
balance tr ia l the gain in body weights Ckg) of the calves o f

i

a ll the groups were recorded* She increases in body weight
i  '

fo r  the calves o f the troop I varied from 0 to 2 kg per ca lf
i

as against the value o f 1 to  3 kg per ca lf recorded fo r  the
calves in Group II* fhe gain in  body weight o f the ca lves[

\

in  Group 1X2 ranged fro® 1*0 to 2*5 kg' per calf* 3h**te wass!
a positive correlation between tbs nitrogen baluno® and the

i ’

gala in  body weight o f the calves in a ll  the .gronps* ‘i

significant difference was revealed mem® the time groups
by the analysis of variance (fable 47)*
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fatel# 5* Cheaioal CQ»po»ition o f oa lf starter* 1 Baa XI#

SI* llo#. ' It te am Calf a t a r t e r  I 'Calf s t a r t e r  XU
#̂NM*HPteieiM*MNRNfe»*eeieaa*ĤMPMat>

i Protein 23*89 24*03 1

a X o ie tu c re 15*20 13.70 ,
3 : A * h 11.20 7*50 ,
4 A c if i ia e o lu b le  a * h 8*50 1*80 I
§ C a le lt n i 1.47 0.03 '
6 P ho epb o ru i* 0.93 0,71
7 Fife** ' 4.90 3*90
a E t h e r  e x t r a c t 1.71 4.48

' « * ■ » * « »  — * » < « « » « » * » « » * » — * «  i w w w  i » « M » i i w » i i ( i i » w  « w #  —  — — — » » »1 I'
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tft,t b it  6* Weekly uelght (kg) of the ealetu -
Group I (control)*

iletks

0
t
2
3
4
5
6 
7
e
9

fG
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24

664

19,0

Tattoo uwbtr o f the calve*
lm 681 672 689 687

20*5
22*5
24.0 
26*0 
27*5 
28*5
29.0 
29*0

31.5

35.5 
36*0
39.0 
40*5
43.0
47.0 
49*5
52.0
52.5
57.0
62.0 
65.0

20.0
22.0
23.0 
25*5
26.0 
28*0 
28*0
27.5
30.0
32.0
33.0
34.0 
36*0 
40*5 
41*0 
45*0 
49*0 
49*0 
49*5
51.0 
53.©
55.0
57.5 
58*0

19*0
21.5
25.0 
25*0 
26*0 
27*8 
28*5 
30*5 
32.8
33.0 
36*3
39.5 
40*0 
44*8

49.0
49*0
51.0
53.0
54.0 
56*0 
59*0 
63*0
64.0 
65.0

28*0
29.5
31.0 
36*0
38.0
40.0
42.0
45.0
47.0
48.0 
49*5 
52.0
54.5 
56*0 
59*5 
62.0 
66.0 
66.0
69.0
72.0
75.0 
76.Q 
78*0 
81*0
84.0

19
20 
21
22
24
25
26 
26 
28 
29 
32 
36

40
40
42
43
45
46 
46 
48 
50 
52 
54 
56

O
5
5
O
5
5
O
3

5
0
0
0
0
0
0
0
0
8
0
0
0
0
0

21 iO 
22*0

34*0
36.0
37.5
38*0

40*0
42*8
43#®

46.6
47.®
49.0
50.6
53.0
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able 7. Weekly body weight (kg) o f the calves -
Group IX (ca lf ©tarter X).

VI© ek® I'attoo auabfta? o f  the ca lv e d .
661 665 668 674 676 682•a-eeeft vt <—-»» a *  *a M'» '■* » ■ * »  w+amm*** * * i oww* w * H » e i » , « w « w  « * a  * * ►

0 23.5 20.5 19.5 23.5 19.0 22.0
1 24*5 22.0 s n o 24.5 20*0 23.0
2 27*0 ' 23*0 23.0 27.0 23.0 25*0
3 20.5 26.5 24.5 29*3 25.0 27.0
4 50.5 27.0 25.5 31.0 26.8 29.0
5 31.0 28.0 28.0 34*0 28.8 32.0
6 31.5 28.5 31.0 36.0 29.5 35.5
? 31>0 31*0 33.0 37.0 31.0 34.0
a 31.0 34*0 36.0 30.5 32.5 36.0
s 32.0 36.5 38.0 41.5 34.0 40*0

10 34.0 38.5 41.0 42.0 35.0 44.5
i i 35.0 40*0 43.0 45.0 36.5 47.0
12 37.0 42.0 44.5 48.0 38.0 49.0
15 3S.0 43.0 46.0 51.0 41.5 51.5
14 41*0 46*0 47*0 R* T: 45.5 52.0
15 40.0 47.0 51*0 54.0 46.0 52,8
16 42.0 50*0 53.0 37.0 48.5 53.0
17 44.0 52.0 54.3 60.0 51.5 55*0
is 45*0 55.0 57*5 60,0 52.0 56*8
19 46.5 61*0 59.0 61*0 52.0 58«8
20 5Q.5 64*0 61*0 63.0 53*0 59.0
21 53.0 67.0 61.5 65.0 55.0 59.0
9 ' - ? r 54*5 71.0 62.0 67.0 56.0 62.G
25 55.0 71.5 64*0 68,0 57.0 66*0
24 56.0 72.0 67.8 71.0 57.Q 70.0

» n «  9*  « » « * » « *  < • * » »
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Stfbl* 8* Weekly veight <kg) of the calves -
0roup XXI (eslf starter II)*

T attoo  awaber o f the ca lv e s
* » • # « * « *  S * * ^ e e s M P ^ a S s a e » < s ^ S s a e ^ a « e » < ^ i e > s e e s « » e s « M * a e m s » y i e » * a > * s a » s » e w a i M < * < a a » e w a e e s ^ >* jei

662 667 673 675 67© 671
9 m n t a m i *

j j

0 21.5 19.0 25.0 18.0 21.0 22 J  ■

i 21.5 21.0 26.0 19.0 22.0 25.0
2 25.0 22.0 27.0 20.0 23.0 27.5
3 24*5 23.5 29.0 23.0 25.0 27.0
4 26.0 24.0 31.0 23.0 26.0 27.d
5 27*0 24.5 32.0 23.0 27.5 27.9
6 27*5 28*0 32*0 24.5 29.0 29.^
? 28.0 30*0 33*0 25.0 31.0 31*0;
8 28.5 31.5 34.0 27*0 30.0 33.0
9 50.0 35.5 33.0 . 28.0 32.5 34*5

18 50.4 36.0 54.0 20*0 33.0 35.0
11 51.0 37.0 35.0 29*0 33.0 36.0
12 52.0 37.0 35.5 32.0 33.0 30.0

, ' 33*5 39.5 37*5 33.5 35.0 38.0
14 35.0 40*0 38.0 35.5 36.0 40.0
15 35.0 41.0 40.0 35.5 37.0 43.0
IS 34.0 43.0 43.0 36.0 39.0 44*5;
n 37.0 45.5 44.0 36.0 41.0 46.0
18 38*0 47.0 46.0 36.0 43.0 48 .0
19 39.0 49.5 40.0 36.0 43.0 50.0
2.0 40.0 51.0 40.0 37.0 44.0 51*0
21 45.0 53.0 50.0 39.0 45*0 51.0
22 48.0 53.0 52*0 41.0 47.0 33.0
25 51.0 53.0 53.0 43.0 49.0 55.0
24 54.0 54.0 54*0 43.0 50.0 57*0

» S * ' * i * a i  « * ! < ■ * e w a t . M M u

IisJti Iii!111
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■fafcle S* fe ta l average gai&a is  bocij w ight (kg)

at weekly intervale o f a ll  the grouse o f calves*

Group X # Group II J Group III
w  >  i i i e i i e w > e f » e B « e w n p e i f e ! < ■ ( - ■ ■ »

Wrtk Body w«lgli* t Body velgbt j  Body voig ^
fe ta l Average Gain * to ta l Average Gain 5 to ta l Average Gala

0 122.5 20.4 120.0
1 131.5 21.9 1.50 135.0
2 140.0 23.5 1.42 150.0
3 153.0 25.5 2.16 161.0
4 161.5 26.9 1.42 169.0
5 171.0 28.5 1.58 181.0
6 170.5 29.7 1.25 190.0
7 185.0 30.8 1 .0 f 197.0
8 194*5 32.4 1.58 208.0
9 200.5 33.4 1.00 222.0

to 212.0 35.3 1.92 235.0
11 227.0 37.8 2.50 246.5
12 240.0 40.0 2.16 25®. 5
13 253.5 42.2 2.25 271.0
14 262.5 43.7 1.50 280.5
15 276*0 46.0 2.25 2 P .0
16 287.9 47.9 1.92 303.5
17 296.0 49.3 1.42 317.0
18 307.5 51.3 1.91 325.5
19 316.5 52.8 1.39 337.5
20 330.0 55.0 2.36 350.5
21 339.5 56.6 1.59 360.5
22 356*5 59.4 2.83 372.5
23 369.0 61.5 2.08 381.5
24 381.0 63.5 2.00 393.0

fa ta l ~43lo8~
1

21.3 m. 126*5 21.1 [ -m

22.5 1.17 134.5 22.4 'i 1.33
25.0 2.50 142.5 23.8 ' 1.33
26.8 1.00 152# 85.3 1.5G
28.2 2.16 157.0 26.2 , 0.83
30.2 2.00 161.5 26.9 0.75
31.7 1.50 170*5 20.4 1*50
32.8. 1.17 178.0 89.7!; 1.25
34.7 1*83 184.0 30.7 : 1.06
37.0 2.34 191.5 31.9 1.25
39.2 2.16 196.0 32.7 : 0.75
41.1 1.92 201.0 33.5" 0.84
43.1 2.00 207.5 34.6 1.08
45.2 2*00 217.0 36.2 ; 1.58
46.0 2.42 224.9 37.4 |: 1.25
48.3 0.75 231.5 38.6 ' 1*17
50.6 2.25 239.3 39.9 1.33
52.8 2*25 249.5 41.6 J 1.67
54.3 1.42 250.0 43.0 : 1*42
56.3 2.00 265.5 44.3 1*85
58.4 2.16 271*0 45.2 ; 0*91
60.1 1*67 285.0 47.2 ? 2.00
62.1 2.00 294.0 49.0 I'

i 1*84
63.8 1.50 304.0 91*0 1.66
65.5 1.92 312.0 92.0 ; 1.34

Mean 1.80
44.1?

e n a w e f e w

1.84
J 30*91 

1*29



f«fc£« to* S9Ma?i£c& data m  smmgt bod^ mi£&t9 v£ W$- sal***
m  tbe control «&& -agpftraasKKtitt group®.

» < < m » t » » « < » » » i * » — « « n  » n w — « p  u p  * > . » > « ■  » « < i i « » * » i i * i w n i  » « ■ '  i »  n o , , ,  . « ■ » , »  » , i »  i .  n  i

w  *  •  fc

86&tS . # ■ 1 2 5 4 5 € 7 8

Group 1' • 2G*40'-t 
1*5?

■ m m  
f .42

t  25*50 * 
1*44

25*50.#-
1.55

26.50 ♦ 
1*57

28*50 * 
1*62 *

■20*70-# ; 
1*66

50* 80 #■ 
1*69 ~

32*40 £  
1*73

Garaap II 21*50#
1*39

■ m m
1.51

* 25.00 J 
1*52 ~

♦
1.56 *

28*20 # 
1*59 *

50.20- ♦ 
1*74

51.70 * 
1.78 ~

3 M B *  
1.80 ~

34*70 ♦
i m

Group III 21*10 # 
1*56 ~

.22*40
1*42

* 23*80# 
1*47

25.50 * 
1*51

26.20 *  
1 . 54 ~

26.90 ♦ 
1*55

28.40 #
1.58

ts*?© *  
1*63 ~

m m  t
1*66 *

to 11 12 15 u  w 16 17 18 " 15 20 m 22 23

1.76
(7.00
1.83

(1.90
1.70

35,50 37.80 40.00 43,70 43.70 46.00 47.90 49i3» 51.30 5&80 35.00 S M » 59.40 St.90 <9490
$ w » - & M  S»*98 *1.9? *£.01 *2.02 *2.10 *2*1?' gUM ■ ^MO ■ SM S S M * '2W© JgM7 32.59

3S.20 41.10 43*10 43.20 '46.80 48,30 50.60 52.03 54,30 56,30 58.40 60.10 S2.10 65.60 65.50
*1,88 *1*95 34*97 *2 .®  '♦£*<» *2 .® ' *2*14 *2.1« 32*20 42.26 *2.30' »2«33 ^ .3 6  *2,40 *2.44

32.70 33.50 34.60 36.20 37.40 38.60 39.90 41.60 43.00 44.30 45.20 47.20 49.00 51.00 52.00
*1.72 *4.74 31.77 gun 31.84 gum *4.94 *1.94 *1.97 32400 *2,02 32*84 32, 4032. 1432.17
<0+

— '■ r ,  , 1 ■ ■ "  > ■ ■  >  1 ■. ■ n r . " * * - . -  i -  ■ ■ • ■ A  . .  , - V --------------------------------- -—  —  1 f    ■ y  ^  f -, - T  . " T T H f  T T - T  l~ ' ^ T T r y m l T W

Awntgt gdu $wt day te> '* I -1 25?ftWJHO XI -  2*3
m m  -  2t5
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?afci® 11* Aaaiysi® o f vmrtmm * Weight gain,

Soufo®

■$*«**meat®
WmbMi

£*m »

df

.a
23
46

"SB EIBS

4*51
3»m
9.23

2*25

0*15
0 * 20 '

11.25*
0.T5*

■Uotia

Wmimim eau&&isos

*1 
'1.00

-2 
1*64 1*29

?1 n*m

C.l), « 0*20
*1-*s ** 0*04

. m 0*55*

®1"*3 n 0*51*

* at 5$ lev e l.



fofclt 12* Vl*ekly height ct withers (cs) of the cal*»» *  
Croup I (control)*

o w » w n o w i i » a r w ^  » ■ » > ■ « ■  ■ » * ■ > '  n . « t  » » ■ * . « » » ■ » « ■ <

Tattoo cuatiber of the calres 
664 680 681 672 689 68|

<■1 m  w i i » > i i n M i i i i m w T i — w o w w i c ^ ^ m w M n i i w u n ^ i i i i i i m m m « »  w  i w w w t t m w n  < ■ « ■ » »  w w w m w I  » . * ' ■ !

0 67 67 66 70 62 8S
7 67 63 66 72 64 63
2 68 69 67 75 65
3 70 69 67 74 66 66
4 71 78 70 75 67 67
5 72 71 71 75 63 69
6 72 71 72 76 68 ■ 7©['
7 72 72 73 76 69 77
8 n 72 74 77 69 72
9 72 73 73 78 70 72

10 72 74 73 SO n 73;
11 73 74 76 81 73 ' '74
12 73 75 76 82 73 74:
13 73 75 78 82 74 ■ TSf
•14 77 75 ' 60 83 74 • 7 i
13 77 77 80 83 75 7 '̂j

16 76 78 61 04 73 77
17 80 79 81 84 76 ■ 7 f
18 01 79 02 • 65 76 78
19 m 00 82 86 76 ■ ? i
20 m - 81 83 07 78 7 f
21 83 81 85 89 7© 79

• |2$ 84 82 87 90 79 0O|
23 85 83 87 92 79 80
24 89 85 88 92 80 8f

I
r
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I

fable 15# Weekly height a* Wither® tea) &$ the calve* -  
Ctrmi$ 21 (ca lf starter 2>*

Waeka 2*iteo raft** o f the calves
661 665 668 674 676 "& a’..„ 11 L. ...

© 66 69 64 70 60 63
1 68 71 66 7© 61 6P
a m 73 67 70 63 m
> 69 75 60 72 m m
4 72 74 69 74 m 63
5 75 74 71 74 m 7©
6 75 74 12 75 7© 71
7 75 75 13 77 72 12
a '75 75 74 79 n n
a 76 75 74 80 73 m

10 76 75 76 80 73 fe
i i 1$ 76 78 81 74 p
n 76 76 80 83 73 p
n 76 77 01 ©3 76 jp®
14 76 79 ©2 84 77 Oo
n 78 80 as 84 77

!} .
04 ‘

16 78 81 ©3 84 78 :fe
n 70 82 83 85 79 P
18 80 63 84 85 79 m
to 81 83 86 85 81 m
ao 81 84 • ©7 ©$ ©2 k
at m m 87 87 ■88' mas m m 88 87 ©3 p
05 83 89 88 88 ©3 itt
64 m 90 90 08 84 k

w m m m ^ -rn m  m  .m m m m



4©

efcle 14* Weakly height at wither® (<sa) o f the oalvea «  
Group 121 tca lf ©tarter II)*

tattoo number of the calvesvieeka
662 667 673 675 676 671

* » » — * O

0 63 65 70 61 64 0 V *

1 63 66 70 62 65 71
2 a 68 71 64 66 72
3 66 68 72 66 67
4 70 69 73 67 66 j f o -

5 70 70 74 69 69 72
6 71 71 75 69 69 fg
7 71 72 75 70 71 B
© 72 72 75 72 73 72
9 12 73 75 73 74 74

10 12 73 76 73 75 75
11 12 74 76 73 76 f6
1.2 72 75 77 74 76 77

.15 73 76 76 75 ■ 7? I t
14 74 77 79 76 78 '70
15 75 78 60 76 79 70
16 75 79 81 76 73 81
17 76 80 81 77 60 s i
10 77 81 01 78 80 01
19 76 82 82 78 81 SI
20 IB 83 84 78 82 82
21 80 84 84 79 82 82
22 81 84 ©5 80 03 o * ?

• " > < P

25 81 85 85 00 83 OS
24 82 85 86 81 84. 8#

H W > * >  ' i f t  ^ « g * »  ■ » » « »  « * « » « » «



N O * 15.

Week

fe ta l m i average gains la  height at withers (ess) 
recorded at weekly intervals of a ll the group o f ; 
calves.

Grutt|> fc l
Height at wither* j Height at wither*

Average Gala * fa ta l Average Gala | fa ta lfa ta l
4-

Helght at wither*
Bm m m

Average Gai

0 594 65.7 m- 392 65.3 393 Cf,9
1 400 66*7 1.0 401 66.8 1.5 397 66,1 0#
2 407 67*6 2,2 408 6S.0 2,7 405 67.5 2.
5 412 60.7 3.0 415 69,2 3.8 411 6845 3.
4 420 70.0 4.3 425 78*8 5.5 419 60.|* 4 .

•5 420 71.0 5.3 431 71,8 6.5 424 TOat S.
6 429 71.5 5.6 435 72.5 7.2 427 71,| 5.
7 455 72.2 6.3 444 74.0 a .? 432 72,0 6,
a 456 72.7 7.0 448 74.7 ! 9.3 437 7£,# 7,
9 440 75.5 7.7 452 75.3 10.0 441 73,1 0 ,

10 446 74.3 8,7 455 75.8 10.5 444 ' 74*01 8,:
11 451 75.2 9.5 461 76.8 11.5 447 74.5 9 ,‘
12 . 455 75.5 9.6 468 78,0 12.7 451 75#i 9 .’
15 459 76.5 10.8 473 78,8 13.5 456 76,0 10,:
14 465 77.5 11.8 478 79.7 14.3 462 77,0 11.:
15 468 78.0 12.3 482 80*3 15.0 467 77,$ 12*,;
16 475 78.8 13.2 486 81,0 15.7 471 70,5 13,<
17 477 79.5 13.8 490 81,7 16.3 475 '7!),l' 13,*
10 481 80,2 14.9 494 82.3 17.3 478 79 .7 14.'
19 484 80.7 15,0 500 83.3 18.3 482 m S- 14.C
20 490 81,7 16,0 506 84.3 19.0 487 81.2; 13*i
21 495 82.5 16,8 512 85,3 20.0 491 8t#8[ 16.:
■22 502 85.7 16.0 516 86.0 20.7 496 G2.7, 17.?
25 506 84.5 18.7 520 86,7 21.3 ♦98 83,0i 17.1
24 511 85.2 19.5

F e e s p e e e a e a e e s e e a e *

524 87, .3 22.0 502 03.7 ;
X

18*€

fo S T 19.5 22.0 ! 1C.2
Beau 0.81 0,92 i1

F 0.76



7«kle 16* date of % m m s m m m  height *t vit&wsi Ccs) ofcal*ea oil fbe control «ad «spcri»ent&l group*.

Sxcct** ^
W • • k

mat 0 1 2 5 4 5 « 7 8 9 10 St 12

Grcap I 65.?
*2*5OMk’ -

66*?
*2,3

6?*8
*2.4

68*7
£2*5

70*0
*2i5

71.0 71*5 
*2.5 *2.5

72*2
**•5

72*7
*s*$

75*5
|2.6

• • Ol. B u i . JUI JLLLeLj—11J

74.5 75.2 
*2.6 *2.6 .

75.5
*2.6**

Group |I 65*5
# *4

66*6
£2*5

63.0
*2.5

69.2
*2>*f

70.8
.*2*5

71.8 72.5 
*2*6 '*2*6 '

74*0'
*2*6

74*7
*g ,r 78*5

J2«?
75*8 76.8 
£2,7 -*2*7

78.0
*2.7

Croup H I 65.5
*2.5

66*2
*2.5

67.5 68i5 
.*2*5 '

69.8
*2*6

70.7 71,2
*2*6 .+2.6 <*• -n<»

72*0 ■ 
*t,6

72.8
*2.6 ' •o*-

75.5
# * 8

74.0 74.5 
'*2*6 *2.6

75.2
* 2 .6

13 14 115 1<i  17 18 1FS 20 21 . 22 2 3 J84 Mr. £«isi/dc^(ca)
, ^ n , , , .  -------—-—̂ --- , ! .r..-. rr-niTm-wrtTfirTTr̂ ^WT*-|«i»iii»«.i<w<ii»r»irn-irnT»i-rrwrirrii«-Tr»iBT'rrwi»«tiiiii*wriirp-«fir«Pii*i:ii«i»i»|i

76.5
♦2.6•d*

77.5
*2.6

78.0 78.8 
*2.6 *2.7 •

79.5
*2.7

80.2
*2.7

80.7
1^.7

81.7
♦2.7

82.5
*2.7

S3.? 
' 12.7

'04*3
*2.8: da,

©5,2
*2.8

0.116

76.8
*2.7

79.7
*2.7

80.5 81.0 
*2.7 *2.7

81.7
♦2.7

62.3
♦2.7

83.3
12*?

84*4
♦2*0

85.3
*2.0

86.0
*2.8

86 .7  ' 
*2.8

87*3
*2.8 0,131

76.0
*2.6

77*0
*2.6

77*8 78.5 
*2.6 . *2.6 ,

79.0
*2.8

79.7
*2,6

80.3
*2*7

81.2
*2.7

81*8
*2.7

82.7
*2.7

85*8
jpf?

05,7
*2.7

0.189



1 X 0  0 5 ^

fable 17. Aimlyiii* of variance • Height gain. 

Source df SS .1ISO P
« e  i w i e w n e e i i i w e i  *m w w * e a ^ < » K » »  * » « » * »

Treataeote ’ 2 83.93 41.99 1*79
Keeks 23 1079.40 46.93 2.00

Error 46 1077,27 23.4-2
* m  « * « ^ J W f c E » a a s » . s w « ) * a r < p e » e s * »  . f r e e * *  s e e *  w w - e i N w e e w w t i F w  me**m  « • » • » , « .  t n » w » « » .  « • «

fotaX 71 2240.71
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Tattoo auaiber o f the halves1 '̂♦6&. < » » w ^ a » w « » < i » i M > « * e » t M > « e * » i » i e « > e n w * » W i W < » w r t ^ * w < n < m i i < i » # ^ i i » < M w w < « w i i »

Table 18* Weekly body length (ea) of the ealtea *Group X (control)*

664 600 681 672 689 607

0 50 58 62 59 56
i,
59

1 56 59 62 62 57 4l
2 57 99 62 65 58 #
5 65 59 65 64 59 44
4 64 60 §6 65 60 64
5 66 62 66 65 60 4
6 66 65 66 66 60 cjfi
7 66 64 60 66 60 Q?
8 66 65 69 67 62 61J
9 66 65 70 70 65 09

10 66 .66 71 70 63 tb
11 66 67 72 70 64 70
12 67 69 72 72 65 74
15 69 70 75 75 66 71
14 72 70 75 74 69 . 71
15 72 71 73 75 69 f|
16 72 72 74 76 70 7?
17 75 75 74 76 70 75
18 74 76 75 79 71 7$
19 75 76 75 85 71 t4
20 76 76 76 84 72 75
21 76 77 78 84 72 75
22 78 77 80 85 75 76
25 61 70 80 05 73 ?4
24 01 79 81 86 74 I

mtm m  m  m m m ^ m m + * B M tjm w * m * * .m * m m i* m mmm»mm>i* m  m m m m m um m  n a  e p e i :



55 i'

faille 19* Weekly body length Cea) o f the calves -  
Group II (ca lf starter !)•

tattoo ntmher of the calves ;
V J ® < j [ } G ,  r—  m im m m m m m  m m m m m m m *

661 665 668 674 676 682
m m n r n m m  m  m m u m  m m m  i + m m  4 s  g ist! i m  w u-|i

i

© 60 60 54 58 58 ;
• IS#

1 65 61 55 58 59
1

2 68 65 56 59 60 ! co
5 68 64 58 61 61 ! 61
4 69 65 58 61 63 i 61

j

5 70 65 59 62 64 63
6 7© 66 61 62 64 :c4
7 7© m 63 63 65 6̂5
0 70 68 65 64 67 ; 66
9 71 60 68 66 67

t© 72 68 70 67 68
I

i ©7
11 72 69 70 68 69 '63

■ i

12 72 70 71 70 69 7©
15 75 70 72 71 70 '73
14 75 71 73 73 71 i!75
15 76 71 75 73 71 j.7i?
16 78 74 75 75 72 76•

17 78 75 76 77 73 76
10 .- 79 76 76 79 75 77
19 . 79 76 77 80 76 m
2© CO 78 7© 81 77 m
21 81 80 79 81 77 ire
28 81 82 79 82 78 70
23 82 83 80 82 78 79
24 84 84 80 S3 79 00

« * « p  «i an w — »  e> ■



Ta'foX# 20. V/eoklj bo&j length (cm) of the calces -  
Group IJX (coif starter II)*

Tattoo aumber of the calree
k’eek - iIIi1iii ■wi wipe —nwe*

662 667 675 675 678 671■Weeeneaingp̂ wi Mi we eî wup ■»»».«■ m. . . .  - . ,

0 55 52 60 54 60 5$
1 57 56 62 56 81 oah
2 60 57 65 98 62 68*
3 60 58 64 62 64
4 62 58 m 63 6? 68
5 65 59 68 63 68 C3f
6 64 60 68 64 7© 64,
t 64 62 69 H 70 69i
8 64 64 71 64 71 (©'■
9 65 66 72 64 71 66

10 65 67 72 66 71 60!,
It 65 67 72 66 73 69 r
12 67 67 73 67 73 71:
15 67 m 74 68 73 7 f '
14 68 68 75 m 74 71;
15 70 69 76 69 74 78
16 71 70 76 69 73 72 I
1? 72 71 77 70 76

I
73 i

18 72 75 76 70 76 74 j;
19 72 74 79 72 77 76 !■
20 72 74 60 72 78 ■ 79 !
21 75 75 60 75 78 80 f
22 74 75 80 73 79 GO !i
23 75 76 81 74 79 80' 1

24 76 76 81 74 80 81 1
1

wwwww. * »
1

ii



table 21# total and average gala in body length (<m) 
recorded at weekly intervale of a il the 
groups of oalvee. j

waMMseieeeaairas mm —«»*»•» *•»
Group 1

wyweet. wee—— mmm mmmmmmm*
! Group II «t1

nmm »»ieiw»e>a—w. ai
Group III ;

Wteh Body length *♦1 Body length I
3 Body length

tota l Average Gainarea weareesa wuefc me «M#*ai*«a**»M« tota l Average
mmim hwwmwhww»ii

Gain * tota lf■»aa>esi.aat*<e«*—ateeea-iO Average Gain

0 344 57*3 • 347 57.6 - 339 56.5 ■*»
1 357 59# 5 2.2 357 59.5 1.6 352 58.7 S.2
2 362 60.3 3.0 366 61.0 3.2 362 60.3 3.0
3 372 62*0 4.7 373 62.2 4.3 370 61,7 5,2
4 379 63.2 5.8 377 62.8 5.0 57e 63.0 0.5
§ 384 64*0 6.7 383 63,8 6.0 384 64.0 7.5
6 367 64.5 7.2 387 64.5 6.7 390 65.0 0,5
7 391 65.2 7.8 ■ 394 65.7 7.0 394 65.7 9*2
8 397 66.2 8.8 400 66.7 8*8 399 66.5 10*0
9 403 67.2 9.8 406 67.7 9.8 404 67.5 10*8

10 406 67.7 10.3 412 68.7 10.8 409 68.2 11 *7.
11 409 68.2 10.8 416 69.3 11.5 412 <58.7 12*8
12 416 69.3 12.0 422 70.3 12,5 418 69.7 13.2
13 ' 422 70.3 13,0 429 71.5 13.7 421 70.2 ' 13.7
14 m 71.5 14.2 438 73.0 15.2 425 70*8 ■ 14.3
13 432 72.0 14.7 441 73.5 15.6 430 71.7 , 15.2
16 436 72.7 15.5 450 75.0 17.2 433 72.2 15.7
17 441 73.5 16.2 455 75.8 18.2 439 73.2 16,7
18 448 74.7 17.3 462 77.0 19.2 443 73.8 ;: 17*3
19 454 75.7 18.3 465 77.5 19.7 450 75.0 110.5
20 459 76.5 19.2 471 70.5 20.6 455 75.0 !:19*3
21 462 77.0 19.7 476 79.3 21.5 459 76.5 jiSO.O
22 469 78.2 20.0 460 00.0 22.2 461 76i® 30.3
23 473 70.8 21.5 484 ae.7 22.8 465 77.5 jat.o
24 478 79.7 22.3 490 81.7 23.8 468 70*0 '21.5

«•» .a—«*<■»— .̂saa.1̂ ——■------- a**. *»**<
tota l 22.3 23.0 tu $
Mean
eewaeeewee

0.93 0.99
aeiN|ee»*eeeuwiiiweea.wpewMpaaawnwvM* anas

‘ 0.89
L



22.  suaaarisad data on weekly average feoay Xsngth (ca l o f  calves 
on 4he control and eacperisaeiiial group*.

Sraat- w * ft k
sent* G f 2 3 4 ts 6 7 8 9 10 11 12

Group I 57*3
+2*3•a* - *

59.3
+2*3

60*3 
' +2.34M-

62*0
+2*3

6**2
+2*4

64.0
♦2*4m ‘r

64.5
+2.4a*

65*2
♦2.4

66.2
+2.5

ft* nlftfcp* Ml*

67.2
+2*5

67.7
S *5

68.2
+2.5

69*3
*2.5

Group 11 57.8
♦2.1

59*9
+2*2

61*0
+2.2

62*2
+2*3

62*8
+2*3

63.8
+2.3

64.5 65.7
+2.4

66.7
2 M

67.7
+2*4

68.7
^2.4

69.3
♦8*5

70.3
+2.5 «*> ^

Group H i 56.5
*2.5

58.7
+2.3

60.3
+2.3

61.7
+2*4

63.0
+2.4

64*0
+2.4

65.0
♦2.4

65.7
♦2.4

66.5
+2.4

67*3
+2*5

68.2
2?*5

68.7
+2.5

69.7
♦£*5

13
' f t f t f t i r 4w r a » « f t i 

i
t 

i
r

i p w f t n w w a i f t i w w w i g w w M n

15 16 17 18 19 20 21 22 23 24 it#  gain/day Co*}

70.3
+2.5

71.5
+2.5

72.0
+2*3

72.7
+2*5

73.5
♦2.6

74.7
+2*6

75.7
+2 .6  «* r

76*7
+2.6

77.0
+2.6 •ft* - "

78*2
+2*7

78.2
£2*7

79*7 
+2.7 '

0.135

71.5
+2.9

73.0
+2.5

73*5
+2.6

75.0
+2*6

75.8
+2.6

77*0
+2.6

77.5
+2 .6

78.5
+2*7

79.3
+2*7

80.0
+2.7

80*7
♦2*7

81*7
+2.7

0.142

70.2
£2.5

70*8
♦2.5

71.7
+2.5

72.2
♦2.6

73.2
♦2.6

73.8
♦2.6

75.0
+2.6

75.8
+2*6

76.5
+2.6

76.8
+2*6

77*5
+2.6

' 78*0 
+2 .6

0.127

n » » j » a i i i w  a w a  a *  ,« * * *  a a  * * * » ■ *  m  m  <
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Safrta 23. .iUM&yi&s o f varifcftce -  Body leagtfe gain, 

Souyofe d£ SS ISSS F .
■i.o w r— » » w  m  m m - m m L *9 -* * * * m i m m m m m m * t m m 9 m w f  m m  m o i w r tnfctaii—

Twataft&ta 
V*«ke
ErafOi? .

to t « l

2 5*87 2.93 0.19
23 2755.69 119.87 7.85
46 702.33 15.27

» « # « • «

71 3465.19
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fi&le 24* W*ekiy tmmvt tfe (c*0 of the calves «"•Group X <control)*

f*tto© mxiber of the calves

6$4 680 601 !
oa i
(g 

jii4 639 687

0 64 64 66 70 62 66
1 09 65 69 12 6| 66
2 70 69 69 73 65 66
3 71 68 7© 75 66 66
4 72 69 70 78 6© m
5 73 69 70 78 67 m
6 73 70 71 80 68 70
f 73 71 72 82 69 71
6 73 71 73 82 70 71
f 74 72 74 63 70 72

10 74 73 75 85 72 n
i t 74 74 76 87 74 74
18. 75 76 77 68 77 76
18 79 76 79 88 79 78
14 79 76 82 9© 81 to i
n 00 78 84 92 81 79 ,
10 81 80 84 93 82 80 ?
i t 82 82 85 93 82 80
10 84 83 85 94 83 01
I t 86 83 86 96 83 81
20 m 84 86 96 84 83
21 m 84 88 96 85 84
82 m 85 90 97 85 84
23 91 85 90 9© 86 85
24 a?** 87 91 98 86 . 83

■»« *w* ax* nit ■■■»«■ ■» «■ — .»» wwimiiiooiin



m

tattoo mashor of the calces
661 ’ 665" 660 674 676 602,

. . « > « « < i » « w < > < t . i ( ! , w n i i « M n m » , » » « » i n » » « » « i » » i m n i w n « i » « m n « - i . n m i M « i n w « a M i i « i > M i , w « » « i « n n w n B i

2tftto 2% tfeefely heart girth Cess) of the eatwa **
Group'll (calf starter Do

0 66 66 62 66 ■61 63
1 70 m 65 67 61 65
■0 73 73 6? 70 63- ' 68
3 74 73 68 ,  70 86 69
4 76 74 69 TO- S3- G9
3 76 74 71 r i 70 71
6 76 74 73 73 71 71
7 ' 76 73 75 76 ■ 75 73
S 76 79 76 7? 73 74
9 76 79 76 79 76. 75

10 77 62 79 SO 76 77
tt GO 03 73 02 77 r?
12 m 83 82 84 73 79
13 et 85 63 85 m Oa
14 82 87 85 ea 62 84
t5 82 83 65 00 es .85
16 62 90. 06 89 33 85
17 eg 91 ea 90 03 06
10 84 91 00 93 89 G6
19 86 93 69 93 06 07
2Q 8? 93 90 93 89 S3©
21 87 96 92. • 93 09 9©
£2 86 99 92 94 90 90
23 68 100'. 93 64i / V 90 ' 91
24 68 too 33 95 #1 92



m

foible 26* Meekly heart girth (cs) <sf the calves
Group i l l  (call starter II)*

tattoo auabor ©f the calves

v m m i m m m

662 667 673 675 670

0 62 61 73 60 65
1 66 66 73 ©1 m
2 68 67 73 63 m
3 66 67 74 66 m
4 73 7© 75 67 70
5 75 70 75 69 72
6 76 71 75 69 73
7 76 72 76 71 73
0 76 75 76 71 74
9 76 77 76 71 74

10 76 T? 76 71 75
11 76 79 77 73 76
12 76 80 78 75 77
13 77 80 79 76 77
14 78 02 ©0 77 7©
13 78 83 81 77 79
16 00 85 82 78 79
17 ©1 85 84 7© m
18 02 ©5 85 78 01
n ©4 86 85 79 81
20 84 m 85 80 81
21 85 m 66 81 m
82 85 m 86 81 02
83 87 89 87 62 ©3
24 89 90 87 82 63

671, f .

4
60
m
#
72
78
n
71
75
7 f
70
71

81
81
83
4
03;
83
* j
86
86!'
87,

08
i



Table 2?* Total and average gala® in  heart girth (cm) recorded i t  
m cfcly Intervale o f a ll the gr<mp® o f oaIran*

Group I *1* ©roap II » ©roup m l!
%%ek Heart girth * Heart girth j Heart girth

fa ta l Average Gain I fo ta lCinmw a ii »*m ■ ■ in.... Average Gain | fa ta l Average C©An

0 392 65.3 304 64.0 «* 387 64.5 «*
1 404 67.3 £ .0  393 65.8 1.® 400 ©6.7 ; 0.0
2 488 68.0 2.7 412 ©8.7 4.7 406 ©7.7 5*S
5 416 69.3 4*0 420 70.0 6.0 413 63.© 4.3
4 422 70.3 5.0  427 71.2 7.2 427 71*8 6*7
5 426 71.0 5.7 439 70.5 8.5 433 72.2 7.7
6 452 72.0 6.7 438 73.0 9.0 438 73.0 0.9
7 m 73.0 7.7 44© 74.7 10.7 443 73.6 0*3
8 440 73.3 6 .0  455 75.8 11.8 447 74.5 10.8
9 445 74.2 8 .8  461 76.8 12.8 451 73.2 10.7

1© 451 73.2 9.8 471 78.5 14.5 453 73.5 It.©
11 459 76.5 9.2 478 79.7 15.7 459 76.5 18*0
12 469 78*2 12.® 486 81.0 17.0 466 77.7 11.0
13 479 79.8 14.5 496 02.7 18.8 470 78.3 13.8
14 486 81.0 15.7 50© 84.7 20.7 476 79.3 14.8
15 494 82.3 17.0 510 85.0 21*0 480 80.0 13*5
16 500 85.3 16.8 515 83.8 21.8 487 01*5 16.7
17 504 84*0 18.7 520 86.7 22.7 491 81.0 17.3
18 510 05.0 19.7 527 87.8 23.8 496 82*7 10.8
19 515 ©3.8 20.5 53© 89.3 25.3 500 . 83.3 10*8
2© 520 86.7 21.3 541 90.2 26.2 502 03 *7 18*2
21 525 07.5 22.2 547 91.2 27.2 507 04.6 |, 28*0
22 331 88*5 23.2 553 . 92.2 28.2 ' 510 85.0 f 08.5
23 935 89.2 23.8 55© 92.7 28.7 51© 06.0 j; ai*a
24 539 89.8 24.5 553 93.2 29.2 519 06,8 f1, 01,7

fa ta l 24*5
■MtiwaaMa'W*!1®
29.2

*Aarae9VMReeMMiMR*ee4B.a*arMeH*A4*k*ffeM*43Mi3
21,7

Moan 1.02 1.22 I! 0*9C



Satie 28. SuEmrised data on weekly average heart girth <£§*) o f ealv&B 
on the control and experiscatal groups*

Treat-
seats

¥ «• e k
0 2 B 10 11 12

Group X 65.3
+2.4

67.3
*£•4

68.0
+2.4

69.3
+2.4

70.3 
12.4- ^

71.0
+2.5

72.0
+2.5

73.0
+2.5

73.5
+2.5

74*2
+2.6- * a

75*2
+2.6

: a »

76.5
+2.6
« «

78.2
+2.6

Group II 64.0
+2.4

65.8
+2*4

6S.7
12.4

70.0
+2.5 + ■ *  ^

71.2
12.5

72*5
12*3

73*0
+S.6
* *

74.7
+2*6

* # *
+0*6

76*8
+2*6

78.5
+2.7

79.7
+2*7

81.0
+2*7- ♦ a *

Group III 64.5
+ M

66.7
+2.4

67.7
+2.4

68.8
+2.4

71.2
+2.5
« •

72.2
+2*5

73.0
+2.5

73.8
+2*5

74*5
+2*5

75*2
+2*5’ « T * »

75*5
+2.6

76.5
+2.6
* *

77.7
+2.6

13 14 15 16 17 IB 19 20 21 22 23
»  * » » » « » * * »

79.8
+2.6

81*0
+2*7

62*3
♦2.7

83.3
+2.7

64.0
♦2.7

85.0
+2.6

85*8
+2*8

86.7
+2*8'

87*5
+2.0

86.5
+2*8

09.2
+2*8

89.0
+2.8

82.7
+2*7

84*7
+2.7

85*0
♦2*7

83.8
+2.8

86.7
+2*8
4V

87.8
+2*8

69.3+2.8
90*2
+2*8-

91.2
+2*8

92*2
+2*9

92*7
+2*9

93.2
♦2*9

73*3+2.6 79.3+2*6
« • »

80.0
+8*6 01.5

+2.7
81.8
+2.7

82.7
+2.7

83.318*8 83.7
+2.8

84*5
+2.8« *

85*0
+2*8

■ * * »

t§*;0
♦2.B ©6.5+2.8

Air. gaia/day tea) 
■ « » * !» < ■ > —  « * ■ «

0.146 

0.174

-0.129

M



m

feb l$  29# Analysis o f vazZmzs m M m t girt!)

Souree

ftXttalaentd
t,'eo!ta
X&rar

*2©tai

At

2
*5%■£» j?
46

<JM HSS I-‘

1*193
8*256

16.256

0*598
0.359
0.353

1*694 : 
1*017

71 25.707
* ■ < ■ » > « * » * » < * n  f » > » —  • * * » « » — * * « * » » I W W > > t U < V > K > A M W 4B
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table 50* Veelcly pauach girth (©*) of the calres -
Urmp I (control)*

tattoo nuaber of the calves
t-teete

664 680 681 672 689 687;. 1

0 64 66 66 72 62
1

66
1 70 66 69 74 05 64
2 70 66 70 74 07 64
5 71 08 76 78 m 68
4 76 71 79 01 70 71
5 74 74 74 81 75 76
6 74 74 75 @6 77 76 j;
7 74 73 77 86 77 78
a 74 73 82 89 79 82
9 70 76 ©5 89 70 83

10 76 02 86 89 60 ©3 i
11 78 82 87 94 85 : 08 '
12 82 86 ,m 100 87 ■ 89!
15 87 87 m 97 94 9 5 ;
14 85 88 93 104 96 94 I
15 92 89 105 113 90 95
16 92 91 105 112 m 96
IT 97 100 108 110 100 m '

18 97 100 109 116 104. 102
I t 103 102 140 m 105 105
20 105 102 112 118 104 108
21 106 105 111 116 106 110
as' 109 111 114 110 107 112
25 112 112 116 12© 110 113
24 110 109 118 121 112 118



m

Tahl© 31. Veeltly pauaeh girth (ok) of the calve© -
Group 21 (ca lf starter- I )«

tlsefc
661 663

0 66 68
1 to 69
A£ 70 74
3 77 73
4 86 75
9 86 77
G 87 77
7 87 82
6 86 m
9 8? so

. 10 89 t|4?pr
11 95 94
12 96 99
13 94 96
14 96 97
19 96 98
16 m 101
IT 96 102
18 99 112
19 101 105
20 107 106
21 105 116
22 104 122
23 113 120
24 116 119

Tattoo nu&bcx* o f the calves
S i

62?
61
67
70
70
74

66

90
93
96

9©
99

100
103
106
112
106
111
109

'ft* mnm m m ttusttteft*** i»Ws
674 676 682;i
tm two ©><» v:<w>© mm

67 63 65
69 63 65:
70 m 69;
71 70 73
74 72 71!
77 75 72
70 77 741
82 HI 7 7 1
m n 82
83 m a :;'1
92 m 9 0 1
96 m 92 :
97 m 1001

104 92 m
103 93 m
104 '92' m
109 100 m
115 110 108
115 tm 104
113 i l l 118 ■
115 115 115
112 112 119 ;
116 115 ' 121
118 110 m  1
119 H9 1 2 5 '



m

fa t too nm%$£ o f the calves

f&ble 52* Weekly paunch girth Cos) o f the halves *■
Croup l i t  (ca lf etarter II)*

662
« > . < » * > *  < i » « a i  < * > * » • * > » ♦ » « »  < a * » »

667 673 675
— » * * » ■ * * » » »  » * *  « * • « »  * » *»  ■ » * ! ■ » * » •  v*m

67S 671
i » * W  M P I  W »  W i f y U i . M l  0A  ■ »  M r *  V « K

0 70 m 73 03 65 69'
1 58 68 73 63 67- 63
2 70 6? 74 66 69 70'

■5 75 €7 71 m 71 < * ‘ ? VifJES'
4 76 69 71 70 71 *  V '

5 75 TO 80 74 76 (yf.it{*&
6 78 13 02 76 78 76
7 64 76 84 77 76 79
8 S3 SO 85 77 73
9 85 62 81 76 77 m

10 SB 84 B3 79 76 79
11 SO 87 82 81 79
12 92 64 05 85 79
13 93 83 •69 92 84 03'
14 94 69 88 m SS
15 BS 91 68 92 88 93;
16 94 92 90 93 89 94
17 92 98 90 95 90 OS
19 97 98 104 m 94 101
19 101 97 99 99 92 101
20 97 95 104 95 95 IGt
21 102 97 106 93 96 03
22 96 105 103 96 97 1C6
23 93 106 107 100 ' 106 104
24 100 100 110 102 tot too



$•&!* 33. Total and average gains la  psuucb girts* (cm) at 
weekly intervals o f a ll  the grooms o f calves.

67

Meek
Croup 1

w » w i e w « i

launch girth

i

» *

Croup II
■ a s M  e a . e w o r t i

Paunch girth

*#■*
***

Total Average

0 396 66.0
t 406 68,0
2 411 68.5
3 429 71,5
4 44© 74,7
5 454 75*7
6 461 76,8
7 465 77.5
8 479 79,8
9 486 81,0

10 498 83*0
11 514 85.7
12 529 88,2
13 540 91.3
14 560 93,3
19 m 98,7
16 594 99.0
17 614 102.3
18 628 104.7
19 649 108,2
20 649 108,2
21 654 109.0
22 671 111*8
23 685 114.2
24 688 114.7

Cain

Total
Kean

2.0
2*5
3*5
8.7
9.7 

10.8
11.5 
13.8 
15.0
17.0
19.7 
22.2
25.5
27.3
32.7
33.0
36.3
38.7 
42*2 
42*2
43.0
45.6 
48.2
48.7
48.7

2.03

Group It| 
Ihunch gitth

a s

Total Average Cain j Total Avara^ Cain

390
397
417
436
448
461
469
491
503
516
539
553
570
582
590
589
608
624
638
645
662
674
684
703
707

65.0 
68.2 
69.5
72.7
74.7
76.8
78.2 
81*8
83.8
86.0 
89.8
98.2
95.0
97.0
98.3 
98.2

100.3 
104.0
106.3 
107.5
110.3
112.3 
114.0
117.8
117.8

1,2
4,5
7.7
9*7

11,8
13.2
16.8
18,8
21,0
24.8
87.2
30.0
32.3
33.3
33.2
36.3
39.0
41.3 
42.5
45.3
47.3
49.0 
52*2
52.8
52*0
2*20

402
407
410
430
m
449
463
470
483"
m
4 m
m
m
m

m
552
568
591

593
605
615
.620

67.0 |j 
'67.0!;
69.3 «
71.7 j 
72*8!
74.8 ; 
77*2
79.5 [ 
80.-5!: 
00,7 !
81.3 |i 
$ 5*7  f 
m ,?  
88*2

89.5
90.0 !i
92.0 
94*7
m*5
97.3
97.0 :
88.0 11 

180*8 h
#5

1C4.7

rsssaseaa aakaa



tmtrn- 34. ia ia  m  veefely ovarage paunch girth  (c*> « f  &&M*
u» the control md expariseatal group**

3r*at»       w * # le
-  * * m .  ' U m — w h i m  w w  n m m w  * »  * w w  t w i

*t™  0  1 2 5  4 5 6 7 B f  IB ft  12
« » « » ' » — « » I I » » « » « » ■ » « » « ■ » » ■ ■ » « » » » « ■ » — « ■ > « » » »  * > « ■ « «  « ■ « ■ « » . O M H o w  < m < » i » n » « » . » » « i W » . » i » ■ » » i » » i i i i i « , l w « i i i < . « « * W i « « i » i < m m * ■ » « » *  » » « ■ ■ ■ « »  . —  m m

Groap 1 66.0 68*0 60,5 71,5 74.7 75,7 76.8 77.5 79.8  81.0 85.0 85.7 68.2
♦2.4 +2.4 ♦2.4 12.5 £2.5 £2.6 +2.6 +2.6  *2,6  ♦2.7 £2.7 ♦2.7 £2.9

Group IX 65.0 68.2 69.5 72.7 74.7 76.8 78*2 81.6 83.8 66.0 89.8 92.2 95.0
♦2.4 ♦2.4 ♦2*5 £2.5 +2.5 ' 42.6 +2.6  £2.6  +2.7 £1.7 £2 .8  . £2.9 £2 .9

Group XXI 67.0 67.8 69.3 71.7 72.8 74.8 77.2 79.3 80.5 80*7 81.3 83.7 04*7
♦2*4 £2*4 *2.5 *2.5 £2.5 +2.6 £2.6  +2.6  +2.6 £2.7 £2.7 ♦2*7 +2.7a *  b b *  a w r ^ u p * -  * ^ B a  * 1.  - b p *  * b .  * b b  * * *

J ? 14 15
r i — ,wr— a t*m >

16 17 n  n 2Q 21
m u m

22 23 24 Ay* g&ia/day (cat)

91.3
£2.9

93.3
£2*9

93*7
£3*0

99.0
£3.0

102.5
£3.0

104.7
13*0

108.2 
£ 3.1

108.2
£ 3 .1

109.0 
£ 3.1

111.8  
♦ 3*1:*M  ̂*

114.2
£ 5.2

114.7 0.287
£ 3*2

97.0
£2*9

9B.3
£2*9

98*2
£2.9

100*3
£3.0

104.0
1 3 .1

106.3 
£ 3.2

107.3
£ 3 .2

110.3 
♦ 3.2

112.3 
t  5*3

114.0
1 3 .3

117.2 
£ 3.3

117.8 0.314
£ 5.3

B8.2
£2.8

89*5
£2.8

90.0
£2*8

92.0
£2.9

94.7
♦ 2.9
m m  ^

98.5 
£ 3.0

97.5 
£ 3.0

97.8
£ 3 .0

98.8 
£ 3.0

100.8 
£ 5.1

102*5
£ 3 .1

104 #7 ■ 0.224
£ 3 .1  .



35* Aualy»i# o f Vftrltiooe -  P*tmch girth*

Source

freatam ts
' :'«eko
Error

S*t&

« r

2

23
46

71

3*118 2.339 4*075*
57*639 2*506 1

20. 89? o*62@

91*664

P«lrwioft empaxlmm C.l). * 0*450
ff| %  % HI i £3 RS- * 0*17

2*03 2*20 1,57 %  "  *5 » 0.63*

* . -  *« * 0*46*

41 Significant at 5£loroX«



f&Hm 36# cheat aepth (ea) o f the ea lw s *
©$$»$ I  (control)*

»  m b  « ■ ' ■ * « »  ■ » « » « < ' » »  o «  « ■  h i m *  n »  m w  « ■  w  a m e  * ■ « » »  e a e e n m a s e  f  « » * > » ■  a n w s n e i M M . M i w e e a e m n x n w i

Sattoo number of the calves

7©

£64 680 681 m  689 687

© m . 20 m 26 27 27;
1 28 28 m 20 27 m
a at 20 I© 30 27 m
5 50 29 ' 30 5© 28 29
4 m 5o- 31 31 29 a i
5 31 58 52 31 29 a*
a m 50 32 32 ' 29 30
f 32 51 32 33 30 ■ 3*ii
8 52 51 33 33 . 31 32;
a i t ' 51 35 54 • 52 t o

m 52 52 54 35 33 t o
f t 52 35 34 36 54 54f
ta 55 54 35 36 35 ' 3#
i f 54 39 56 ' 36 35 to
14 54 • 35 57 37 35 to.
t l 55 36 30 30 36 n
16 55 56 36 39 57 36:
17 56 37 59 40 57 36:
1© 56 57 59 41 57 . 36
17 57 38 40 43 58 to
a# 38 to 4© 45 58 to
21 58 39 40 43 39 to
as 40 4© 40 44 39 to
25 41 40 40 : 44 40 to ­
24 42 40 41 44 4© rn



71

tatsle 37* ■ Weekly chest depth (e»> o f the &&mm <* 
0rosi2> II (o e lf starter I)*

fattoo amber o f the oelxres
661 U $ €68 874 676 802

d 30 27 27 28 27 2f
f 3© 29 26 29 20 m
s 30 30 28 30 29 20
3 31 30 28 31 3© m
4 32 51 25 32 3© m
5 33 31 30 33 30 30
4 34 32 30 35 31 3l
7 34 32 32, 34 92 m
8 34 32 32 34 92 52
9 34 54 33 34 32 5$

18 34 54 34 35 33 34.
It 34 35 35 35 33 34
12 34 35 35 35 34 n
13 33 35 35 36 < 35 m
14 55 56 36 37 $5 w
13 35 36 36 37 36 5?
16 35 37 56 38 36 3?
I f 35 58 37 39 37 s i
m 36 59 38 59 38 5$
19 56 40 38 39 38 39
26 37 40 39 39 58 39
21 38 41 40 39 38 ♦0
22 38 m 4© 40 39 4 f
25 38 m 41 m 39
24 99 42 41 41 40 «

i



Table 38* Weekly ehent aepth <o«) of the ealveo *
Group 1X2 <calf otartor 21).

Week
862 *

Tattoo nuniber ©£ the•aeoaeiai waeeeoaâeâaMMoeio
667 673 673

oatw o -
"‘ " " ’H e "

0 27 28 3© 26 27 -m
27 29 3© 2? 28 m

2 £3 30 31 '28 28 M
3 29 30 32 29 29 ;$0
4 30 30 32 3© 5© •3©
5 3© 30 33 3© 31 31
6 31 31 35 31 31 .' ies«>i' <& ̂
7 32 52 34 31 32 ?32
e 32 33 34 32 32
9 33 33 34 52 32

10 33 34 35 32 33 !;34
11 33 34 35 33 35 ;JP4
12 33 34 35 33 33 m
13 34 35 36 34 34 $4
14 34 36 56 35 34 m
13 33 36 37 35 35 pG
16 35 37 37 36 36 be
I f 36 38 38 36 37 36
18 36 38 38 36 37 1ft
19 36 38 38 36 37 fe
20 36 39 39 36 37 59
21 37 59 39 36 37 39
22 38 39 39 37 38 39
a 38 4© 4© 37 35 ■4©
24 38 4© 4© 38 3© 4$



24bl« 39. 7otal ami average galas la  cheat 6*$% Css) at 
weekly intervals o f a ll the group* o f  ©ainresi.

* * * * * * * * * * < ■  w » « n « i > * n » w < M i O ' w » « m »  —  m  m i n . » » ■  m — * * w M j «  ■ .  ■  w o i i W w ^ a w ^ r W M i m n t m m m m h i m « » » « » « » ■  I «  w » » *  * » « . » » * » » » < » « » « ♦ ■

Group 1 I Croup t l  I OjpotifJ W l
o w n  m m m  m < w n w w w u i w y m m w m n i x i i i i B n  m m  w t m w u i n n t w i  m u l l  m m .m m rm

*tesk Cbast depth j Cheat depth # Cheat isptia

0 m 27*5 4* 166 27*7 - « * 166 2 7 # m

1 167 27*8 0.3 172 28.7 1*0 170 2CS# 0*
a 175 28.8 1*3 175 29.2 1*5 174 29*0 1.
3 176 29*3 1.8 179 29*3 2.2 179 2 9 # 2*1
4 161 30.2 2.7 163 30.5 2.8 182 30*3 IV
5 162 30*3 2.0 167 31*2 3.5 185 30.8 fU
$ 164 30.7 3.2 191 31.8 4.2 109 31# 3d
7 . ts i 31.3 4*0 195 32.5 4.6 193 32# 4.?
0 192 32.0 4.5 196 32.7 5.0 196 38# 3*f
9 155 32.5 5.0 200 33.3 5.7 197 3 2 # B * ;

1© 199 55*2 5.7 204 34*0 6.3 m m ® 3d
11 2m 33.6 6.3 205 34*3 6*7 2m 3 3# ©d
12 207 54.5 7.0 208 34.7 7.0 2m m s 6d
13 211 35.2 7.7 212 55.3 7.7 207 34.5 6*(
14 213 35.5 8 .0 216 56*0, 8.3 s io 3 5 # 7.;
15 218 36.5- G.e 217 36.2 8.5 814 3 6 # 0.S
16 221 36.0 9.3 219 56.5 8.6 217 3 0# 0.1
17 225 37*5 10.O 224 37.3 9.7 221 3<5# s*>
18 226 37*7 10.2 228 38.0 10.3 222 3 7 # 9*i
19 233 38.8 11.3 230 38.3 10.7 223 37# 9*5
2© 236 39.3 11.6 232 38.7 11.0 226 3 7# 10.C
21 237 39. S 12.0 236 ' 39.3 11.7 229 30# 10#
22 241 40.2 #2.7 239 39.8 12.2 230 3 8 # 10*1
25 244 40.7 13.2 241 40*2 12.5 233 3 0 # ll.fi
24 247 41.2 13.7 244 40.7 13.0 235 3 9# 11*5
'otal 13*7 1 5 7 " , I t lS
fcaa 0.57

» — w n m r
0.54 0*48



Table 40. ■ Susssr.set data ou m&k£$ che*t depth im-j at c*1y«®
mi tlie control a&d experiaaatsl groap«*

n « * e * w — ■

Jreat-
Mate

Sroap I

0
W W  I !

27*5±1.6
27*6±1.6

2

28*8
±1.6

29*3 ■30*2
11*6

W e e k

30*3
£1*6

50.7
* 1.6 ±1*6

32.0
i t .6

2

32*3
^1.7

33.2
11.7

ti

33.8
11.7

12

34.5
11*7

Sroap 11 27.3
♦f.S

28.7
11.7

29.2 
11.7 ■

29.8
±1:*?

30.5
♦1.7

31.2
♦1*7

31.8
♦1*7

32.5
♦1*7

32.7
♦1.8

33*3
Z U B

34.0
.£ 1*8

34.3
♦1.6

34.7♦1*8 
■ a *  *  ^

Sxcap 111 27.7
11.6

26.341.0 29.0
11.7

29.8
11.7

30.3
11*7

30.8
♦1.7

31.5
+1.7

32*2
♦1*7

32.7
£1*7

32.8
.1**7

33.5
11*7

33.7
♦1.7

J  —  iiM i— i  ■ ! —  iii i  ai ■  -* ~ J  r -

33.7
♦1.7

13
l e  e v t e e e e e e

1* 15 16 17 18 . 19 20 “T T 23 . 24... . Air*" gale/day <cs>

55.2
♦1.7

35.5
* i.a

36.3
11 .8

36.8
11. 8 ' ee

37.5
♦1.8

37.7
♦1.9

39.8
11*9

39.3
♦1.9

39.5
11.9

e e e e e  # M B w e * e e e

40.2 ' 
♦1*9

40.7
♦1.9

44*2
11.9.

•• 0.081

55.3
£1.8

36.0
11.8

36*2
1-4.8 ■*» ^

36.5 
11. 6 '

37.3
*1.8

38.0
♦7.8

36.3
♦1.9

38.7
♦1.9

39.3
±1.9

39.8
♦1*9 '

40.2
11*9

40.7
'♦ f.9

0.077

54.5
it .o

35.0
11.8

33.7 
It .8

36.2
♦1.8

36.8 
It  .8

' 37.0, : 
♦1.8

37.2 
' 11.8

37.7
11 .8

38*2
11.8

38.3
♦4.8
e e

38.8
♦1.9

' 35.2 
11.9 ■

0.069
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fa&Xt 41* Analysis o f mrljonee -  Chest depth*

m m m m r n m m m m  nmtmmwm*mwm>e m m * m m m m m » ^ » < » xm m m m *m  ****** m m m m m nA m m m m m m m

ScH&ee df 09 IIS S I?
*Crnm »m  A « t r m m m m m m m m m m m m m m m m m * > m r n i f m m - m m m m m m M i v 9m <

^TOtttoteixta 2 0*102 . 0.510 1.796
Vm&lw 23 1.376 • 0*060 0.020
SgTtXt 46 13.044 0.284

> » W i «  1 *  < ■ >  «  1M *  c « M T ,  t

fatal 71 14.924
< » ■ » » » < ! »  a c i i < » a » i ^ i i o . i i a f « i > » p  i > > t M » i » w : w n w w  » p  * < « » « *  ita m *m u w j  m t / * *  —  t » < w  < »  a *



frfe&e 42* Oonthlv I *B#C* cooAt (B lllion /as?) « f  ■*&* 
calv««.

Group I  (coiitrol)

Mo&tfe
Tttttoo ftOftfcftr Of tb*» C»XY98

o M K w m m n i i m i i i m n w i n c o a w

m 680 681 672 689 68?

1 e.oe S*31 8*00 9.06 0.00 0J50
2 7*64 7*01 8*30 9.30 7*54 ■ 7 .n
5 ©*46 8*26 a.46 8.21 8.54 cJc~

■ I

4 6*86 8*67 8*36 8.79 8*46 8*63
5 8.05 8.32 8.21 8*54 8*15 ejte
g 9.16 8*39 7.04 9.79 7*93 8 .N

Ofowp iKcaXf etorto* X)

661 665 660 674 676 6te

t 7*00 7.75 8.85 6.96 9.12 0.66
2 8.79 8.01 9.46 7.69 8.46 o .b
3 9.01 8.09 9.19 9*26 8*62 a .#
4 6.27 7.77 8.64 7.77 7*44 9,<>9
5 6*26 8.17 7.92 8.41 0.52 9*39
6 7.34 7.45 0.01 6.43 7*01 8.5“ Ii9

Croup XXI (emit crtortor II )
* » <

jJIfTWrtlŴ i n . - t i t ' i f r  i n
. 1  .

662 ' 667 673 675 678 61(1
1 7.78 7.27 7.12 0.27 0.53 7.19
2 7.89 0.24 8.35 8.5S 9.73 e*52
5 8.13 9#t1 8*09 8.07 9*«5 8.301
4 7*29 7.55 7.02 8.17 0*45 7.22
5 8*61 8.90 8.16 8.36 8*64 8.24
6 9.19

t i t t w m

6.57
W r t  w i w i  m

8.51 8.62 7*95 8*45



n

fable 43* Aaslyslfii o f variance ■«* B*B*€* ootmt<

souse* " a* ' ss m m '

SseatB&ntB 2 0*t3 ■ ■ 0*06$ 0*059
Srroff 15 1*66 0*116

W  1? 1*T9



Tabl* 44. Monthly fcseaeglobin (g/100 a l) at the ea&Wtt#
! '
. I

Group I (control)

Tattoo number o f the oslvse
669

9.0
7.5 
0*5
6.5
9.0
a.o

76

aoath
664 " 660 ~"P~681 672

mm** w
1 12.0 9.0 Q.0 11.9
2 11.0 8.0 8.5 0*5
3 10.0 8.0 9.0 8.5
4 7.5 9.0 9f0 B.5
5 8.5 9.0 9.0 9.0
6 3.5 8.5 7.8 9.0

®rem» l i  {mXf  » t«r t«r  I:)
« » « ■ — < w  m m  W ' l

667

e*a
e .o
e«5
9,0
0*0

• ***

H

661 665 660 674 676 m

1 9.5 11.5 11.0 9.0 6.5 tetS
2 10.5 12.5 0.5 7.6 8.0 i* o
3 9.0 8.5 10.0 .9.5 8.0 % $
4 e .o 8.0 8.5 8.0 ' 8.0
5 8.5 6.9 6.5 9.0 ■ 8.5 m
6 8.0 8.0 9.0 8.5 8.0 M

0i«op III Coalt  start** II )
SMS*|*̂ Sk-®S aW0M®na*BW

WH»««6W W S » W W TTin n ^m  nr w in  fr in irr wi

662 667 m 675 671

1 8.5 11.0 10.0 8.5 10.0 4,3
2 9.0 11.5 9.5 0.0 11.0 ■ 4.9
3 9.5 10.0 8.0 3.0 10*0 i .5
4 8.0 9*0 0*0 8.0 9.0 4,8
5 0.5 10*0 8*5 3.0 9.5 4*0
6 10*0 9.0 8.5 9.0 '©.3 i*3

l!



fftfcXe 45* Anfel^sifc o f variance -  Hnes&glo^in eo£tfc#ftt'*

fo ta l 1? 3.7



ReM.0 46* lion.this? plasaa protein ©outsat <g/f0Q ml) 
o f th# calves*

Group X (coatrol)

m

uoath
tattoo liheaiber o f -tine ealveo

m i 680 681

1
a
3
4 
3
6

10*00
10.00
10*00
10*00
0.80
9*44

10*00
10.00
10.C0
10.00
9*44
9*44

11*23
10*00
10.00
9*44
9*44
9*44

672
jg»*»n»i*«<tt if— «a— i m» i  ■* <c <»>?

689 667«««»■«» wwmmmwmk;
9,44 9.44 10.00

11.25 11*23 G.Ot-.-'
9,44 9,44 10*08

10.00 10.00 9.44
9.4-4 9.44 9.44
9.44 9.44 (3*08.

awnpi *# mtmtmm r»*» ij)cj
CrO’ap iL& tc a lf starter I)

661 '665
j , o — a * * . * : * — i g y

668 674
( w r * » « M W W < w w

1 10.00 9*44 9.44 10,00
<9 10,00 9*44 10.00 10.00
3 9.44 10,00 10,00 9.44
4 10,00 10*00 9*44 10.00
5 10.00 a.sa 9.44 ' 10*00
© 9*44 9.44 8.88 O on

ct sB>ai>»i—MW ■»«» c» wart«» n« so— —ufOM
III (ca lf et&r-ter II )

1
g
pai?
4
5
6

6Q2 667
10.00 9.44
9.44 11*25

10.00 11.60
10*00 9,44
3*44 10.00
9.44 9*44

673 673

10.00
10.00
10.00
9.44

10.C0
10.00

,11 * *1
9.44 
8.88
9.44
9.44
9.44

m

10.0©
10.00

8.GG
9*44
9.44
10*90

10*08
10*

10.00
10,00 
9.44 

10.

68S

9.44 
10*00
9*44

10.0©
9.44
9.44

671

10.00
10.00
10.00
e.eo
9.44
p . pp 
« - >  •  k S . i y



T&feX© 47* AaeAyals o f rmrlanos «• Plasma protein*

« * » — i j »  a » — a w w i a p e w y g a 1 * ^ * ^  W >

Sours© df SS MSS . F

fr&strae&ts 2 0*10 0*050 0*004

Error 15 0*09 0*059

:c©tsl 17 ■ 0.99



2&ble 4®. Particulars e£ nitroc^n intake and tmtgo | 
and tn» m ights o f tim calves.

Group I  (con trol) \

m  i;

SI* » tin îtarogea tiitrogaa Hitrogtn In itia l M a a l;, i^ig^
So* intake outgo balance vei$tt vnight gaga

Cs) <S) (e ) <kg> Cfcs) , ifcil

1 664 40.239 30.700 9.359 68.5 70*0 1.3
2 636 40.239 32.875 7.364 58.5 59.5 j, 1 #
5 681 40*230 33.333 6.686 64.5 65.5 : 1.0
4 672 40.239 32.974 7.265 90.0 99.0 1.0
5 60S 40.239 19.791 20.448 34.0 96.0 ■ 2*0
6 687 40.239 37.866 2.373 53.0 93.0 i: 0*0

^■ea>>wi«eai»̂ iM«t— «»«■»»*»« aawanaeeewu mm mm mm. j».>»tii)tfii i.>
Croup II (eelf et&rtar I)

1 661 42.994 26.336 16.650 58.0 61*0 { 3 0  
13.0 ' 2.52 665 42*994 20.740 22.646 70.5

3 668 42.994 27.4^ 15.510 63.0 65*0 !: 2*0
4 674 42.994 22,617 20.377 81.0 83.5 |, 3*9
5 676 42.994 13.163 29,031 57.0 60.0 ; 3 0  

71.0 1*0I'
6 682 42.994 33.828 9.168 70.0

Croup III  (c a lf starter I I )

1 662 43.474 27*105 16.369 54.0 56.0 1 €.*0 
:. 2*52 667 43.474 27.453 16.021 35.5 50.0

3 673 45.474 33.719 9.755 59.0 60.0 !' 1*0-
4 675 43.474 25.037 18.437 50.0 51.0 ;i 1*0
5 678 43.474 36.422 7.052 63.0 63.3 , e*s 

! 1.9i, ..
6 671 43.474 31.456 12*018 63.0

a w w u w w

64).5
m m  ********



m

i?efel© 49* Anelyeie o f variance -  i-litrogca bataaea.

u&mve

treatneiits 
SjpjKap 
'«#««*»« 
Stotal

af
I t f M M X M M H

45
« g i M —

1?

< 5*0So !iSS P

305*10
526*68

@29*70

151.51 4*32
*5.11

St&xviac eosij'&rieeii
< p  f i t  « j&1 a2 a1

0*91 16*93 13.27

« 4*410
% « 10*02*

%  ** *3 O 5.66*

k’ f • % « 4*56*

SiG&lfiewit at 5r lev e l.

!



Table SO* Average feed coasaRptlouy feed efficiency and ooation&eo*

**< * « * >  M to »  OS) ■ j ( K ^ W ^ n )  |C°St^  l f ^  « » {  « « * *  ^

£rea£&uit& Milk Cm/ Cx&m height Milk Cos/ Green Gain: Hilk Co»/ Gveea CotaX Mite Coe/ Ore«a Total
ca lf grass gala ca lf g m o  ca lf gras© ca lf gme©
stasr** star* star** ©tar«
tea* ter ter ter

Groap I 179.9 123*30 521*5 43*06 4.13 2*06 12.10 19.11 314.63140*60 76.53 541.74 7.31 3.45 1.82 12.56
Group II 38.5 145*95’ 399*0 44.17 0.8? 3.30 9.19 13*56 67*38 S2fc<38 59.8P 554.91 1*53 3*15 1.36 8*04
Group 111 38.3 141*39 399*0 30.91 1*28 4.72 12.90 18.90 '87.30230*80 59.^557*83 2*18 7.46 1.94 11.58

« Coot o f Bilk -  B e. 1.75/Ste;
Cost o f coaceutratQo -  Bo. 1.20/ a
Coot o f ea lf starter 1 -  Bo*1*56/ ”
Cost of ca lf starter II ■- So. 1*58/ w
Cost o f green graos «■ Be.0*15/ 'n



Fig. 1 - Average b o d y  w eigK L o l  c^Jve.s.
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!'Weaning o f calves et birth and rearing the® on isilk 
replacers ana ca lf starters have been receiving ccmsl&Breble 
Importance in recent years* There are aaay publicised irepprtg 
m  the growth rate ana perfonaance o f  calves fed c a lf starters 
containing different ingredients available at each place o f

i

study* Tim present study was carried oat to get infonsatiehI1
regarding the growth rate and performance of the calves with 
two different types o f ca lf starters suitably prepared fo r  the 
calves with loca lly  available ingredients in  comparison to I 
rearing o f calves with whole a ilk . f  be saving in  terse o f I1 
the quantity o f whole s ilk  that can be Bade available fo r  !

j .

hass&a. consumption by introducing ca lf starters in the cliet os 
calves at an early age and the economic a o f rearing the® eni' 
ca lf starters were also studied* I

Both ca lf starters are apprexfautioly' iso-pro to incus '
! '

<240' protein) and iso -ca loric  €6005 fl>3)* The average growth 
performance treasured in  terse o f gain in  body weight (Table! 9)

i

Indicated that the calves in Group 11 gained 44*17 kg during 
the experiaeaial period o f 24 weeks while those la  Croup X 'lino 
Croup i n  the weight gain (kg) was 43*00 and 50*91 reopiett’fcly* 
The analysis o f variance table indicated that the difference in 
growth rate among the groups was significant <P  t  0*05). Tie 
growth rate (g/day) was highsst in  calves o f Group I t  (265) j 
followed by Group 1 (257) end Group XII (215)* She rate o f j;

3>XSC3SS2Qi j



86

growth (g/day) ranged froa 167 to  472 fo r  the calve# o f the 
Group I and i t  varied from 16? to 557 fsp Gr©ap II  ■sad 107; to

n

086 fo r  Group XII* f f »  data collected revealed, ih » i t e ia g
! i

the arperiserital period o f  04 weeks the celvee la  Group II j
fed. oa ca lf starter I had better growth rate a» empafed to  
the other groups, the growth rote obtained la  the present: 
#tudy was found to fee iu egree»«at with tlie expected gala o f

r
027 g per day fo r  suall breeds o f ca ttle  bcv&ig a birth weight 
o f 22 to 23 kg 'reported fey Headtrsea (1954)*.

Goel a£ a l . (1972)- eoaduoted eaeperlneat# oa feeding b f  
buffalo calves with' whole ©ilk sad ca lf starter and reported

i ,

overall m m  body weight Cg) gain per day as 319 cod 524 f f r  
th# o e i™  *»* Whole Bilk « t f  c e lf  r i M .  reopoctivcl,. ^  
evert feeelapraead s& al* (1977) have reported the growth. !i 
rate (g ) per day fo r  Holstein x <Jlr ©ale calves whose mjnjig# 
body weight ranged free 21*5 to 23*8 kg to fee varying froa j 
393 to  484. Xohli aU  (1962) showed that there was au | 
S W M *  o f 100, ,50 * a  200 p*, * « t  <mr « .  htrth v , ieM 
at 3* 6 aud 9 aouths o f age respectively irrespective o f ttfo

• i -

ear o f the ca lf*  X» the prescut study m  la©xeaac of 200 per 
coat over the birth weight o f the calve# was aotioei at alii 
aoatfcs o f a®#' ia  Groups I end 1:1 which indicated that the 
gaia la  body weight was quite satisfactory*

Baaed on, the m m  gala in  body weight per fiuy i t  wail 
found that the calves fed with calf' starter I  ebataialnc aaiee



had' ft: better rate o f growth than these- fed ca lf starter XI
i

containing tapioca and whole milk and concentratee alone*
i (

The calve* fed o s lf starter XI were found to  have a lesser 
gain in  body weight as compared to the control calves fed [ 
whole .ailk and concentrates* Calf starter 1 wee found to ibe 
superior to  both ca lf starter XX and whole milk feeding* 1iI,

The in it ia l and fin a l height at withers Cos) off the 
calves in croup x« XX and XXX were 65*7 * 2*St &%U * 2*8*1 
65*3 * 2 ,4 , 87.3 * 2 .8 , 63.3 ♦ 2 .5 , 83.7 ♦ 2.7 respectively*
The increase in  height at withers was higher in  calves in 
Group XI fed ca lf starter X* 3binde and Behgle (1976)

i '

studied the growth rate o f crossbred calves (Jersey * Bed ij 
Bindhi) fed sugar ca lf seal and far® mda ca lf meal from |.I1
birth apt© 24 weeks of ago*, They reported an increase1 in ! 
height at withers ranging from 28,0 to 29*4* The results | 
obtained in the present study in  terse o f gain In height at 
withers were found to he such less compared to the values 
Obtained by Sbinde snd Bangle* But the values recorded at -

I .

birth and at s ir  months o f age were found to be almost i 
s io ila r  to  the values reported fo r  Jersey calves (Wing, 1963)#

i

The mean gain in  height at withers (cm) per day was found to  
be 0*116, 0,131 and 0,109 for Croups X* XX and XXX respectively, 
These values were found to  be less in  comparison to the values 
obtained by Shiode and Saagle (0*168 and 0*175). Sat the ;

j"

values were closer to  the value o f 0*1 CO obtained by Gardner
m m u  !



She in it ia l and fin a l body length (ca) o f the calves
in  Group# t* ^  and III were 57*3 ♦ 2*3# 79*7 ♦ 2*7* 57.6 i

i  .

2*1* S i,7 ♦ 2*7* 56*5 $ 2,3, 78,0 * 2,6 respectively* The!'
gains in  length in the calves in  Group II fed ca lf starter:X!
was found to  be nor© than o f  these in other groups, Steiade 
and Bangle (1976) reported a gain in  body length (ca) froa |
56,1 to 58,0 on calves fed sugar ca lf meal and farm made ca lf 
meal* The reeulta obtained in  the present study were found 
to  be less se compared to the gains in  length obtained by j, 
Shlnde and Sangle, she mean gain in  length (ca) per day w«©
found to be 0,133, 0,142 and 0,127 fo r  ironpe I ,  II and III
respectively* The values were found to be lees In comparison 
to those obtained (0,320 and 0,344) by Shi ride and Bangle, Bat 
the values were In agreement with these reported by Goal (1972)
for  buffalo calves* The gain in length (os) reported as 0,200

I'to 0*220 by Gardner (1967) was found to be above the value
i

obtained in the present study, ;

The In itia l and fin a l heart girth values (cm) o f the'
i'

calves in  Groups I ,  II  and III fed whole silk* ca lf starter I, 
and ca lf starter II  were 65*3 + 2*4* 89*8 * 2.8* 64*8 £ 2*44 
93*2 £ 2*9* 64*5 % 2*4* 86*5 ± 2*8 respectively, The galas

i

in  Mart girth (cm) war© higher in  calves la  Group II fed
r

ca lf starter I ,  Shiade and Bangle (1976) studied the growth
i

rate and body se&sureseats of crossbred calves fed sugar ca lfI'
meal and farm made ca lf meal from birth to 24 weeks* They havej,- -



reported & gain in  heart girth rangim  ttm  46.2 to  49*0, 
the results obtained in  the present study* in  ieree o f gain 
in heart girth* vere found to be aueh lee© m  compared to  |:

i
the values obtained by Sfc&o&t- and Bangle* the m m  beast [ 
girth  gain Com) per day 'were found to be 0*146* 0*174 and I 
0*129 fo r  Oroupe I* II and 11"! resp^tiveXy* Xhese values;! 
vere found to be less in  conparisom to those o f Ghiade and 
sangle (0*191 sad 0*206). But the value# mm. whoh nearer.
to  0*196 and: 0*200 reported by Soel (1972) fo r  %M buffalo}

\  ;

calves* The heart girth  values recorded at birth and at 
s is  eofttba o f age in the present study m m  in  keeping with 
those reported fo r  deraey calves (Ming*

119

The. in it ia l and fin a l paunch girth (os) o f the caXveit 
o f the Croups X* XI and XIX were 66*0 ♦ 2*4* 116*7 ♦ 5*2, j. 
69*0 $ 2*4* 117.2 * 3 .9 , 67.0 * 2 .4 , 104.7 * 3.1 reel*tftfcfflfe 
The gains in paunch girth  were Mghsr in  Group IX fed ca lf; 
starter X* The average daily gains (ca ) in  paunch girth fo r  
the Groups X* II  and III  were 0.207* 0*314 and 0*224 respect** 
iv e ly . .from, the data obtained on the mean increase, in  paunch 
girth  per day, i t  was. found that the calve a o f Group XX fe i
ca lf starter I bad a better rate, o f Increase in  paunch girth

I1
than those o f the other two groups* This indicated that the 
calves in  Group IX ware found to  be superior in  -terae o f i1 
producing better paunch g irth . \i1

>•,

!:
the in it ia l and fin a l chest depth <©*> o f the. calve#



la  the Group* l t XI and III  were 27*5 4  1.6# 41 #2 * 1<>9* !
27*7 ♦ 1*6* 40,7 t  1.9* 27.7 *  1.6* 39.2 * 1*9 respectively*
2ho -average gains in caeet depth .per &ey in Groups 1* XX slug

XXX were 0.001* 0,077 and 0*069 respectively. .
• ! ,  i!

7he analysis o f data on the body weight ao& bsfijr | 
neasureaents o f  the calves in the three groups revealed that 
calves fed on s e lf starter X had sign ificantly higher body

i

weight and greater paunch girth as compared to those fed Calf!'
starter XX, 2he gain ia  body weight recorded for the calves 
o f the control group wa® significantly higher as compared to 
the calves fed ca lf starter XX, tilth regard to the body ; 
aeeoureaeuts such as height at withers, body length* heart"

i

girth  sad cheat depth there were no significant differences 
among the three'groups, .' 11

•. • ■ ' i
7he studies on the blood components o f calves in the

f
three groups were made to assess the nutritional adequacy of

i,
.the whole milk diet and the ca lf starteare* $he average B.1VG*
count (Million/asr5) recorded fo r  ©roups I* XX and XII were '

:  ^  |

8.26 ♦ 0.28* 8,40 4 0*36* 6*22 4» 0.22 respectively* £he ; 
average haemoglobin Cg/1CK> ail) leve l recorded for the Group®' t% 
XX and XIX were 8.85 4 0.20* 8.93 % 0.22* 9.02 ♦ 0.17 respects 
tvely , $be analysis o f the blood fo r  the. plasan protein j 
(g/lGO a l) content gave the average values fo r  the Groups S*
II and X2I ao 9.77 4 0.10* 9.64 4 0, 10*. 9*82 4 0.10  respect^ 
iv c ly .



91 jI'i

r,

significant difference atteng the three groups in  respect o f
H#B*G* count, haeaoglobin and plassa protein values thereby

!■
Indicating that the three feeding regimes produced alsaoat!
the same physiological status in  calves. The values oh- |

!,
tained were within the normal range o f values reported toy i 
several autbers (Subsist, 1965) EaBsfcrishns 2111*1, 1976) J 
and Je&umadhAui&£ a l« 1977). The average values o f Jsaemd* 
glotoin were higher at birth followed toy a gradual decline j 
upto 24 weeks o f age. This was also in  agreeosnt with the}

i

observations Bade toy Basdsn £&£l* (1965) and .JagQEOnadhaî \ 
J&4U (1977).

The data on nitrogen balance indicated a positive 
balance' in a ll  the groups o f calves. The calves in  the 
Group II had a sign ificantly higher retention of nitrogen ;

I
as coaparea to Croups I, and 111* The positive nitrogen [ 
balance of the calves in  Group I was sign ificantly higher ; 
than that o f calves in Group 1X2. The values obtained in 
the nitrogen balance tr ia l were similar to those reported , 
by Lassiter jt£ *1. (1963).

Pros fig *  .7 the average amount o f milk, grass miua. [ 
concentrates/calf starters required per kg o f gain in body I:
weight were 4.18, 2*88, 12*11, 0.87, 9*03, 3*3© and 1.25, !i'
12*91, 4*72 fo r  the Groups X, XX and XXI respectively* With

I
! i

The statistical analyses of the data revealed no



regard to the feed efficien cy  the calve* In Group It  required 
lesser amounts o f milk, grass and c e lf  ©tarter an compared to 
those la  Group 212 thereby indicating that the ca lf starter. t  
was superior to ca lf starter It*

L
Farther, the results presented in fsb le  §0 and Mg* ® 

indicated that the cost o f ration per ualt gain in  body weight 
was n »,12*58, Ka*8*©4 and Se*11*51 for the calves in Gsroups 2,

i

II and III respectively. fhe average cost o f feeding ii ca lf 
opto 24 weeks o f age was Bs.541*74, Ha*554*91 and Bs*35?*0 lar
Groups X* II  and III respectively* !■

|.
| .

2ha foregoing discussion has revealed that feeding ©t 
calves apt® 24 weeks o f oge with United quantity o f milk ©ad 
ca lf starter 2 was acre beneficial in terns of body weight ■ 
gain, physiological status and coat of feeding in  covpsrissiL

i|

to the feeding of calves with, either whole milk and ca©c©af|^t©e 
or limited milk and' ca lf starter II* fhe quantity o f whole 
milk fed to one ca lf in the control group was 179*9 kg whereas 
the same in a ca lf o f the experimental group we® 58*5 % * By 
adopting the feeding system with ca lf starter I  there was a 
saving o f 141*4 kg of milk which could he released fo r  huoaft 
consumption and a reduction in the cost o f feeding to the tune 
o f £©*186*85 per ca lf during the period apt© 24 weeks o f eg©*

92 ;

! i
' i



a V M Si A M X



i
$he purpose o f the study was to compare the physiological 

status «nd performance o f calves fed with two different kinds 
o f ca lf starters prepared from loca lly  available feed inere- 
clients with those o f calves fed whole milk and concentrated*
A tota l o f 18 crossbred calves of the University Ddv*stock 
farm, Maimuthy, were assigned randomly at birth to one o f the 
two experimental groups receiving ca lf starter and the control 
group receiving whole milk* Each group consisted o f one sale

i

and five female calves*
j'

The two ca lf starter© used for the feeding o f expert* 
mental calve© were iso-proteinoua (24$ protein) and isio-caloric 
(66$ TDiO# In addition to the other ingredients ca lf starter I 
contained maize whereas ca lf starter 11 had tapioca and horse*

i

gram* A ll the calves were weaned at birth  and fed fresh eolo* 
strum of their dams at ten per cent o f their body weight for 
the f ir s t  seven days* Prom the eighth dsy onwards each of the 
calves o f the experimental groups received 100 g of cs lf starter 
in  addition to the quantity o f 2 kg o f whole milk* the quanti­
tie s  o f ca lf starter to the experimental calves were gradually 
increased from the level o f 100 g fed during the second week 
to  1250 g when the calves attained the age o f 21 weeks* But 
the quantity of 2 kg o f milk fed during the second week was 
gradually reduced to 0,5 kg at the time the calves attained 
the age of three weeks* Milk was completely withdrawn from the

SUXKAK? i



diet o f the experiaent&l calves when they completed four ,, 
weeks o f age* fhe calves o f the control group received I 
whole &il& at ten per cost o f their body weight t i l l  they:;i
attained the age of four week#* the quantity o f silk: fed 
woe gradually redaced and i t  was completely withdrawn at i 
12 weeks o f age* In addition to  s ilk  the calves la  the f 
control group received concentrates at the rate o f g j;

sraa * " f if th  w ek onwaras- The * ■ “ * * *  °f  * « * 4
was gradually Increased to 1250 g when they attained the !!i'
age o f 16 weeks* $h© calves were on the feeding, tr ia l from

p

birth to  24 weeks o f age*
i

fhe body weight and body aoaaureaenie euch as height 
at wither** body length* heart girth* paunch girth and chest
depth were- takes at birth and eubeeqaeatly at Intervals o f

i
seven deye t i l l  the terainetioii o f the study*. Ssssples o f ; 
blood were collected fro® the calves at Intervals o f fo u r !

i'
weeks fo r  the dotersinction of tota l erythrocyte count * i 
haemoglobin content and plasma protein estimation*

Statistical .analyses o f  the data collected rev&al«4 
that the growth rate o f calves fed on ca lf starter 1 was i

i 1

sign ificantly higher *» compared to thsae fed ca lf started 21*
,  • i

Bet there was no significant difference in the growth rat# o f 
calves receiving ca lf starter 2 as coopered to  fhe calves jbf 
the control group receiving whole s ilk  and conooiitrsfee. Wtm 
oolveo in  the control group had a sign ificantly higher growth



/rate as compared to tbs calves fed ca lf starter 12* The tota l 
gala in  body weight recorded for the calves fed ca lf starter t

i 1

■Was 44*17' kg fo r  a period of 24 -week* la  comparison to this 
values o f 43*03 kg and 30*91 kg fo r  the calves o f the control 
group and the calves fed ca lf starter II respectively* the 
mean-gala (kg) in body w ight per week was 1*80f 1*84 and: 1»£§
fo r  Groups I ,  II and H I respectively* The analyses o f data!
collected on body measurements revealed that the calves fed

[•

ca lf starter I lied significantly higher paunch girth as cor** 
pared to the calves o f the ca lf starter XI* There was no 
s ta tis tica l difference with, regard to the other body measure*

i

meats*

The study o f the blood values revealed that the physic* 
log ica l status o f the calves, in  a ll the groups wan normal j 
satisfactory* There was no sta tistica l difference is  the blooQ 
values among the calves o f the three groups# j

i i

The nitrogen balance tr ia l conducted at tbs close o f 
the experiment showed a positive nitrogen balance for the 
calves in  a ll  the three groups* She positive nitrcgesa bal&ucO

i
was more in the calves fed ca lf starter I and there wore signi*
ilcant differences .among the three groups* f _

!!
The feeding o f ca lf ■ starter' I to young calves was 

to  be beneficial in  terms of general condition* pbyaiologibal 
Status, and weight gain o f the calves. A tota l quantity of!'
141*4 kg o f whole milk could be saved fo r  human consumption



while incorporating' the ca lf starter 2 in  the feeding echedal* 
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ABSTRACT

An in v e s t ig a tio n  was ca rr ied  out to  compare the physio­

l o g i c a l  status and performance o f  the ca lves  fed  two d if fe r e n t  

kinds o f  c a l f  s ta r te r s . The ca lv e s  fed  w ith whole m ilk and 

con cen tra tes  were used as the c o n t r o l .  A t o t a l  o f  18 crossbred 

ca lv e s  o f  the U niversity  L ivestock  Farm, Mannuthy, immediately 

a f t e r  b ir th  were assigned at random to  one o f  the fo llo w in g  

th ree  groups. Group I ( c o n t r o l ) ,  Group I I  ( fe d  w ith  c a l f  

s ta r te r  I )  and Group III  ( fe d  w ith c a l f  s ta r te r  I I ) .  There were 

one male and f iv e  female ca lv e s  in  each group.

The two c a l f  s ta r te rs  used f o r  the experiment contained 

24 per cent p ro te in  and 68 per cent TM . The ca lves  on the' 

experim ental group sta rted  g e ttin g  c a l f  s ta r te r  on the e igh th  

day onwards and the m ilk was com pletely  withdrawn a t the begin­

ning o f  the f i f t h  week o f  age. The ca lves  o f  the co n tro l group 

were fed  w ith concentrates at the beginning o f  the f i f t h  week 

when the quantity  o f  m ilk was reduced. At 12 weeks o f age milk 

was com pletely  withdrawn. The feed in g  t r i a l  was a period  o f  

24 weeks from the b ir th  o f  the ca lv e s .

The s t a t i s t i c a l  analyses o f  the data c o l le c te d  revealed  

th at the growth rate  o f  ca lves  fed  c a l f  s ta r te r  I was s i g n i f i ­

ca n t ly  h igher as compared to  the ca lves  fed  c a l f  s ta rte r  II*

But the growth rate  o f  ca lves  in  Groups I  and I I  was almost the 

same. The t o t a l  gain  in  body weight was 44.17 kg in  a period



o f 24 veeks for the calves getting ca lf starter I as compared 
to  the value o f 43 #08 and 30,91 fo r  Groups 1 and III  respect­
ively# !

r
Eventhough there was no significant difference with

i  ' i

regard to other body measurements in the three groups* the :
i  ■

calves that received ca lf starter I had a higher paunch girth
I'

in comparison to the calves on ca lf starter XX.

The physiological status of the calves in  a ll the 
groups as revealed by the study of the blood values was 
normal and satisfactory.

Eventhough a ll the calves showed a positive nitrogen.
I

balance at the termination o f the experiment the calves fed 
ca lf starter I had a greater nitrogen balance#

Calf starter I was found to be beneficial In terms o f 
general condition* physiological status sad weight gain o f j 
the calves# By incorporating ca lf starter I in the feeding , 
schedule o f calves# a quantity o f 141*4 kg whole milk could i 
be made available for human consumption in addition to a 
saving o f Es.186.83 In the cost o f feeding a ca lf during 
the f ir s t  24 weeks o f age#


