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INTRUDUCTIG .

In the field of livestock wealth, India has the lavpost
cottle population in the uorld; The world cattle popilelion :Bm
1972 ven 1165.4 pillion (Ranga Raw, 1975) and the bovine zmpulat-»
son in Indis vas estimated as 178.06 nmililon. Indis has been;
ronked as £ifth among the nilk producing couatries of the mmﬁmg
the estionted annual silk production being 254.7 lakh tmms;‘fj
Xoralo hoe 2,66 million ostile and C.47 nillion bHuffaloen. "1‘1:@
totsl milk rroduction in the State during 197374 was estimatel
an 4.4 lakh tonoes with an average daily pexr caplte sveilabiiity
of 50.3 g (fsgarcenkazy 1577)s ' At present, the availability o2
ailk 1s just snough to cater to the needs of 25 per ecat of w
people of Xeralm, Thisp ma:ieatea that the milk prodvetion oﬁ’
the State has to be increansed by four to five times to poach o
reasonable level of coasumption.

Pventhough India has got the largest cmttle populatios,
the aversge annunl production of & cow is 173 kg W thot cfit
MMO 491 kg As egeinst this, the average aanval nilk ymh
per oow in Netherlands i 4220 kgi UsSehs 4250 kgt Demmerk
3710 kg and West Germany 3430 kg (Singh and Moore, 1968). The
Antroduction of temparate genes for getting faster growth and
higher milk production in Indlan catile by & process of emam
breeding vao keenly felt. 20 & repult of this, crons Bmeéir;w
with the iufusion of excotie germplasn wae initisted ea oo :
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experinental basis in the hilly and heavy rainfall arcas vhem
the cattle wore non~desoript snd had lov productioa cavzmit&.
The result of meae trinls showsd thai balfbred cropscs
produced 1200 to 1300 kg of ailk in their first leetation

. under villsge vewas;mm sod a5 guch proved to be maﬁmmm;

- geod dalvy cowa., large scale cress breeding progrma bave
been launched in the conntry using exotié breeds such oy
tiolstein=iricsian, Brown Swisn, Jersey and Ned Dancs

At m;enﬁ tl‘mm q&‘@ laxge; ém’bersof oroschred
calves in the eount;.ry.l if these calves have to become high
producing oows or good quelity bulle they have to be vell
oared for. The best wey of building up & good herd is to
reise heifer calves of the Mgh quality cows in tie hexd. |
ialping calves and hu.tldine; up a2 herd is o difficult dut
important job. Siuca the feed end labour costs are high, ,'l
poroally 1t doer not pay to raise & calf? unleos it ghows '
promise of developlug dute a high producing cowe wmceanml’
cm raising begine with the right type of feeding and good
care of the pregunant »ew.j Zhe whole pilk 1o the 4deoul dim‘:“
for the cslf till Lts delicate foreestonsch aasumen ﬁﬁ:mtu}c%.
and functicaal features similer So the adult. The ceatial
rolo of nilk in the nutrition of mmans especially those of:j
infants wekes it too luxurious an iten %o ve fed to calves
in sizeable gquantities.: @tﬁa proapted asiwal natriiion
‘workevs the world over in formulating celf ddets of mon-nilk

i
I
i
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oxdgine Conslderable work has been done in this direction
in doveloped countries in the daat two decadas while only

8 1imited progrege haa been mede in Indie. In order %o
reduce the coei: luvolved in ths raising of cnlves, eﬁ:ptabu@'
hes beon lald o the early development of the rumen. As
Long as milk fesding 1s contineed the Tunctional aaw}.crpmn%t
¢f the rusen ia ﬁalsyeé; 7o achleve eavly developzent of '
the rumen the colvep must receive a liberal aupply of oou-
centrates and rougheges in eddition to whole milk in their
daily diets. | | 4 '

Eeonondeal raising of calves sﬁth pilk sabztitalesn f?%m
ngtim rate of grovth 1s a pm&iéa which has recoéved mmin—«
tion by many vorkars in opder to save milk foy hanan aimsm;pta
ion. Deduweing whole nilk in the diet of calves reeulis in | .
alow rate of gain in body weight, reduced vitslity ond health
 probless. Sone workers have auggested izxmft- whole niik ahmi:l&,
be given as an essentisl diet upto a certpin age aud later
replaced by celf starter. Decsuse of incrsesing donand for
2ilk and milk products there is cousidersdle intevest dn |
replacing nore of the milk in the oglf's diet, The w;sbr.:wul
gonl 1s Lo waige thrifty calves at the lowent coste %o medt
thin peneral goel, the ueo of oalf atartera and tue iinited
whole nilk plan were developed. Wilk substitutes are mwﬁ
aned o farther readuce the whole nilk required fo r&iaa.thgf'
eal?, Varying degrees of supcoes have been yenported £row m«e

|
)
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us¢ of milk substituies. However, calves can he raised |
sntisfantorily on milk replacers when recommsnded procedures
ars followeds Thoe calves developed rougher hair conto and m
seny instances mpke leas rapid growth than calves fed more '
ltberally on milk but at later stages they generally cemm
mvoﬁrahla.‘ Adoptiocn of such a system will depend upon the
value of the milk saved, the cost of the milk substitutes, :

and also the valus of the calvem,

Whe parpose of the present study ils o compaye the
syaton of rearing calves with calf stariers suitably ~ar&pam@
neting use of the locally sval lnble Feed lugredients in cou-
pariacsna to the meislang of eulves vith whsle milk alcone tekiap
into voasidsreilon ths perfortisnce of the calvos sad the
econsales of rearing thew foy a perdod of 24 wesks from hiré:h.
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HEVIEW OF LIVERATULE

The use of wmilk voplzeors for calf feedling 46 increasing
is impoeztance boeouse more whole mill is marketeds The forone
lation of the Lirst milk yeplacer io credilded to Liebig Wy
¥ellner {1926). Since then nuserons forculae for 2ill raplaear

Leedo end methode of feading have hoen praposed.

Aceording to Carpeatcer (1951) soyebean 0il neal is an
excelleal gowree of vegetable protein. However, Bhoplow (1336}/
vaias soyabenn milk, Uallece gh ale (1951) using & milk replooce
uonty Yeported that the saﬁaha&n Tiouy caused disrrhkoee in
aolvos. Datisfactory results with eal? gtawvera coulolalng
16 te 18 pew cent of proceaced goyavean oll noal wove roported
by Horion and Faton (1946). Holler aad Huffzeo (1553) roporic.
ho asccesafui use of a gpocisl procepsed soyaboavdlour as the
priacipal source of protein in celf raticng. The suscoseiul
wae of soysbean flewr in uilk roplucor ravions vwag foumad oub
by Steiu &3 al. (1954)c Colvim ond leupy (1968) Tound that
calves fed on acid tiaateﬁ soyahean Flour gyev ot woorly twieco
the vate of those reselving untrested 9ogabéaa Tlouy asd ealwvorn

o eocked pogabean flouyr lost weidght rapldiy.

Tidgasarar snd Fradiwa (1975) veported thal enlveo f£od
on slustor boen meel prew significently Taster thon those
without clustor beac mesl. The gains ia heart girth, helight

end width ia the expovimenial culves were higner b ¢oupgyed

to Shama ia the coutrol groups. Bud the revovss wan tyue fov
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tm body length of the calves. They further founé that umzn
geor el wves fed es 2 molo protem supplement in the mtim
for Salves thore was no difference 1n feod ettmieﬂcy gnd
weleht gain of calven feﬁ on emtml ration and gouy mesl '
'mti.m. Heart gir'm and buay 1eugth alno shmd ne ataxtia-
ticelly significant difference. Frased gt ale (1977) cous |
ducted an experiment on feeding calvem with the lucera
azirocte They found that the ealves fed lucern extroet cm
at the rats of 410 g per day as compared Lo 476 & per day |
in whole milk groups. HNo significant increase in the rate 0:!3
growih was found whon two %o six months old ¢alves wera feﬁ
with ton per cent fish neal in the concentrate mdxture
(Ansari aud Telapatra, 1966)s Ieeluproesad gt al. (1977)
-emdudtea axperinent on feediug 'pm-minant calves uith |
luoezn extiroct as rart of milk replocere They divided |
twonty calves into four groupn and fed ndllk mpiaeﬁx uith "
lugeya extract, ailk replacer with ckim milk powdor, okim |
w1l gad wholo milk, It was noticed that whole milk vhen
Ted at ten per eent vas superior to milk repl&cer f@ﬁ@.iﬂﬁ !
from birth t0 threo moaths while the milk replacer wao :

superior o skis mﬂ?: fecitng for the pame pariod.

Avate at ale (1975) uhile studying the effect of
different protein energy ratios on the growth rete of weaned
oalves found that the calves fed with hlghey protein anezg%
retios gained more body weight then the calves on iower and
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modlum protein ensppy ratios end the fongle calves sadned
hirher body velpht thon e nele counlorparita. Thoy aloo

notiond hat neo slgnificent differencoe in gain in chond

£lrtk, pauneh glrih end hedizht at vithors,

Lagsiter gt 8l. (1963) studised the effect of protein
'i&vsi in midk replaqers on the growith and proicin pedabolisn
of dalry calven. Fesults of their otudles indieated that
caives pade noruml growth whon fed nilk replecer ?ﬁ%ﬁ@ﬂa cotin
tailning 24 per eent protein and thely grovwth robes were egual
to enivea fed higher leovels of proftein. They coneluded that
*he protein level conld be docrcosed approsimately 30 10 per

cent without gericuply affecting the grouth role of culvens

Yhile aﬁ&éying the effeet of £ish Fowr zo n protein .
in ¢alf milk repizecers, Miuder and Slede (1967) fonnd that
the aversgs dally going and foed efficiencies vere pot sipnie
ficantly Gepressed when fish flour furnished upte 40 por cond
2 the dietary proteine RHewewsr, upte G0 o 67 par cead marluwd
decresses in dally prine and feed efficiencies vwers obperwved

izd at 100 per cent lovel death cccurred.

Brown angd
veddes Tor doiry ealves. The rsoulis of their siudy ia”i.bﬁeﬁ
whet the optivun protein energy ratic wonld be 1346 ow

B ot oY e
glishely Io E}i& ®

Bryant ﬁx.ale €1967) conducted experinents %o atudy the
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gﬁeﬁei‘n asd energy requirsments of the young calf ead tho
relative efficicney of various milk replacors by asing 86 ‘
three-day old male celves from four to sixty dayo of ago. |
Ths energy requircuents for naintonance wag 48,2 Feol !
digestihle cnergy daily per kg of body welghts The reguires

meat for growth was 370 Foal per 100 g gaiu 4a body weights.

There is o soercity of daeto rolevant %o ‘cﬁe digeuuoz;.
of wegetabie nilk roplacers by the young salf particulerly i'
vith respect to the effect of age. | in investigation in tbe ‘
use of vepetable milk repiacers in calf outrition indieated "'
that welcht gain and feed counsumption wers uusatisfectory
uatil the cslves were approxisately 25 days of age (Joller '
¢k al. 1956). Earltier studies by Shev et al. (1918) dmmm-lg
strated that four to seven day old calves were ablo to digest
culy one-fifth of the starch consumed but by three to four |
vacke of age the cslves were able 1o dipgest over 90 por eeaﬁl
of the starch. A stuldy conducted by Archibald (1923) on yaw
mﬂ___?zoahed ¢alf meals indicated that nine-weck old calven were
t’blé. to digest feed almost like adult catile. IBigeotion
studies on vhole milk have been conduoted with calves end in
811 ceses the whole milk vas highly digestible (Slaxter end |
Yopd, 1952 and Parish ei ale 1953). "“

Fardue st al. (1962) studled the performance of él;airy::i
calves woaned at 24 days of age and fed vegetable verasus

animal souvce protein in the dry starteras., The reoults
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dndicated that ceives can be weased successfully from milk
at 24 days of age, The addition of dried pkiu nilk mmvﬁ.d;&
little additional benefit uve:;v a vegetable source of @%’ét&i‘iﬂ
in the starter of early weased calvesn. '

Winitaker et ale (1957) studled the fufluence of level
and source of crude fibre in calf starters on weight and feed
consumption i calwes, Their study indlcated that there were
no inportant differences amoug the calves due Lo level or
source of orude fibre in weight gein and starter cossuiaption
at either eight or sixteen weckss. They also fed the ealves}‘
with startei'a contalning 5, 9 mad 13 per cent of crude ﬁbré.
vith the fibre of the higher levels coming from eitier com
cobs and shrunks or alfalfa smecl. :

The iafluence of milk replacers contaising vardous
levels of fat on the growth rate 1n cslves wes stundied by
Lagsiter st ale (1937). They fed the calves with nilk :
replacer rations containing 10, 20 and 30 rer ceat added mé;.y
A fat derived from cotion meed vas used as the souveo of fat.
The calves fed » replacer ration which coutsined ten per cent
added fat geined in body weight approximately nine per cent .
fastex than the calven fed m replecer ration which cmt&uinea'
either 20 or 20 per cent fat., The teaslensy of the colves to:;
consune leac calf starter was noticed as the level of fat ;'
increased in the ration. Data from their studics fadicated |
the advantageous effect of including ton per cent fat in mily
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feplacer rationn but there d¢id nst apﬁe&r to be gay advantagn
Lron fecding higher levels. Oleon and Willians (1959) coue
dueted exy@simensé on the cffect of five ievels of animal

fat in calf milk replecer. They found that there wae value

- in feeding of & threo rer cent nnimel fat reconatitatel nilk
replacser %o calves under four wacks of age. The diccatdbilisy
ef fat in deiry celves vas studied by Hopkins &b als (1959).
“hey ohouwed that the fat was poorly digooked when the nilk !
replacer composed predeminently of dried skim milk wao
supplenented with tallow, coconut fal, grease or bhutler ia
o wnhosopealised siate. tfHouevery the inelusion of erul
soyabean leclithin in the nilk rveploser improved dhe uiilie-
zation of tallow, occconut fat end groansc. “he iaslusicn of
losithin in the milk roplacer was found %o improve $ho Aigectie
bility of coconut fat to a groator extend %hsﬁ that of talley

O gIer8ta

Adame gh al. (1959) studied the effect of focding corn
¢il £ilded wilk teo dairy colves. They aotlced shat the ealven
vere emgsicted unthrifiy and hed parked dierrheoce oud incrsasd:
puseeptibdlisty t0 pncumonia. Symptoms of disrrhocs, vusculay
involvement, pooy feed utilization and wnnatisfectory wolght
gains vere also noticed in the eelves, Andnela recolving
lard and butter oll prepared from oxidiged bulter clov exhlbited
ernptoms of muzcular dnvolvement. Suppleneatation of corn G4l

_ﬁﬂﬁjxﬁmﬁﬁillﬁa eilk diets with high levels of tosophercl

?rewenﬁﬁ the developmont of musctlar involwvement buab did oot
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havaAany improvement ia veizht geinse Inclusion of cor oil
in the diet depressed the growth. Their Pindings wero that
diets centoindng me low as 0,10 to 0415 pey cont budter fat
vore fot detrimwatal 40 growih,

Shinde sud Bangle (1976) studied the growth of crosse
bred calves fod with euger ¢odf meal aund farm m5de anlf neal
from birth to 24 weekss Thedr fiudings were that the averace
total cost reguired to roar g ealf asder contrel opd exporie
wented groups waes Fn.d62.95 and n.4564%0 respectivoly. Gone
sldering the pracitiecal aspects the differoune belvecn the two
treatusais was roether aegligivle. It wes coucluded Srom thin
gtudy that the two nilk replacers could not product any appios

cleble change in body velihi.

The effect of raising c&lvgs on milk pubsiitutes vas
studied by Arora ab sl. (1975). They fed the ealven with
nilk eubatitutes contsining lectose, sterch ond molosses. It
vas isferreé from their studies ihat ealvee could stand the
combinatioe of supars g carly as uple cue moath. Tiggo oud
Seaty (1947) fed lactose at 20, 25 and 30 por cent levele to
selves and Tound that it csused diasrrhoes in calven., [lufioes
et gl. (1554) found thet five per cent or ten per cont lactong
had & fevourable vffecte Htller ef ale. (1556) divided calver
indo three groups and plesced them on thiee milk wepineer
cutivany vasal, basal plus five per ceut drded whey snd busel

2 . £ | &y A 2 3¥4
plun Je5 puy ceus loetosee The differvence in the oveTaps &&ilﬁ
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gains of $he erlves on the three diels were nost statistically
sicnificant. Growth patioris inddested o eritical pozicd in
the 1life of the gouag celf from birth to approximetely £S5 dayr
of arnce The end of the eriiieal period was charactorised oy
a2 increese in foed consumption, iocreaged body welght and
inproved appearanec of the ealfe Iactose sppeared o have

ac beneflt wider the couddtioane of thelir cxperiment.

Veln 24 8l. (1958) studied the atilization of verious
ancors by the youag delxy ozlf. Sogars io aquests solutions
wern Ted fo calvee followiug o 24 hetr fesd &b e wote of
o pren of sugsr per pound hody weighd. Glueose, luetoso
ad palactuge were found o give marked elevatious iu Blood
redGeing sugers and profuced nro diavrrhocas Osalves vere vaeblo
to utidize sterese while tho uptoke of fructose aal asltose
upy compuyatively lows Dlarchosg vesulted £roo the fecdiag
¢f cach of thest SWalsS. Susyroge iﬁvaxﬁaﬁ by ipvertinase or

¢citzie scid was reslily autilized,

el

The effcet of supploneptation of engymes du the diet of
deiry calves wao studled by tast ef al. (9965). Tanyme
{hacierial protease) sapplonenitotion was fouud %o increasa Lol
apyparen’ pitvogen end énergy digeetibility. There was ao
gpporent effect on total concentradion or on the ratios of ,
wolatile fatty acids in yunen Tluid but significent differencon
wetwesn ratious in remiael sunonle concentration. TFrotelu

pABT UL gmménﬁfatiam wvan siguificantly higher fox the
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supplezentsl votion. Lassiter s& al. (1959) conlucted
¢xperinents on the effect of pepsic on the growth ond heal%m
of yousg dairy calves fed varlous milk replacer ratiocan,
Phey foand that pepmin fed calves tend o cungume loge colf
etarter and more hay and required more feed pezé rouat of |
gain than 444 the calves which did not recoive pepeine

Bush g% Ale (1968) compared tie pelleted nilk xeplacers
with ligquid replacers in dietis of dairy colves. ITu three :
pepavrate eighl weeks ixials responses of calves fod pdik
veplocers in pelleted form were compared to those of mulvaré
ied replscers In liguid foym. Whole milk was wifsmmwyfmk
the diet at differeat etages. ©The form of the yreplocey dzld::
not effect couslieteat difference ia total welght polug, mait&a
or generel thriftiness of tho calves. '

Harriscon gt &1» (1960} studied the re;ia‘ti?e growth ma
appearacce of yéuag dairy celves fed two levels of nilk with
a oimple oy complex calf za‘sarteé. They conducted &E;;eﬁ?.imcm;a
uplng 350 versus 250 pounds of whole milk and s sizple wersus
cexplex dry oalf starter. Calves consuning 350 poeusts of I.‘
whole nilk gained 1420 pound per day which was atgmz‘icimtlyf '
greater than the 1.12 pound pexr day gain for the i’é"fsﬂ pound "
groupe The starier consumption vas sigaificantly sreater m%

t

the 250 pound group.

Svenson (1963) studied the effect of chlortetracyelicd
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in eslf storter and milk. From oight %o sixdoen wooks antie
biotic feediny ic starter produted slightly greatesr wedght
¢odn asd feed consumpiion but the divferences were nos gignde
ficont statisticnlly. After veening the cffectas of mutidlotic

feeding vere of spnll iuwportauce.

Ohik ok Rl. (197%) stulled vhe growih aud feed offie-
gietny of yomg calves fed on & wilk replacer, waste nilk oy
fermented colosbrume They found that the gvoup of colves fed
Billk replocey wua the best ia dry maiisr ia tako, $o%nl welihb
gedu wnd feed efYiviency. Utteviy el nle (1576} conpered
Termented cal,eﬁwsi;rm with miik replacer for grovwicg Uolotedn
caives. The effects of Ffeedlng wmilk vuplacor aud foraentad
eoloegtrim weye ghtudled on growth, ;;éealtfz aad foed iontakes
Yeodpht gains upio four woekse 6f age wore less for calves fed
_With milk replacer but thereafter the waigm geing 413 nob

gisfera

“he respouses of young culves fo minriers coateinisg
guppleneats such a9 soyavewn. morl, Boyabean neal aud branched
ennin velatile fatty acids, vrea, ares asd breuched ohaln
volatiie fatty scido wore sttdied by Ulrun &L ale {1268)

Sals astazrtors asid ndsh quality elialfs hoy were Sed af AARlLisie

folges fod atavters oontulning supplemsniation of soyavean

meal palasd faétei’ tnan Ghobe fod stersexs contedaiug supple-

" W At Wegwe e addition of volatile Luwoly acid miztuze

3‘&%“ oy bhe weight galns.
g At

‘?\iv\i‘g}%\ ,( |
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Holler 2t £1. (19%6) studied the effect of the age oi‘
the calf on the availability of nutrients in vegeiable mnk
replacer rations. The amounts of nitrogen, calecium and phosﬁ 30w -
rus retained were greater in calves fed raw whole milk then fmﬁ
those fed the evaporated or milk roplacey ratious. jitracen
and phosphorus balences were low or negative in 10 %o 22 asgji
old ealvaé fed with the u-:lli: replecer yatiocns but the older
calves had positive balances, The milk replacera wege not \
satisfactorily utilized until the calf vao spproxicately 25 i
days of agee i!

The feed intake and perfornance in calves fed al M.hi:lhﬁa
aad four tines daily were studied by Iineweaner mnd Hafor |
(1969)e The couposition of colostrum and nmilk replscer vwas i
studied in Holstein and Heveford calvas. The average daily ' ;
consunption during thelr firet three daye rauged fron 9.0 ta-lg
2‘];‘.,7' per cent of the birth weight for the Holsteins and 4.9 "
t0 16,4 per cont for Herefords. Awerage daily body weipght ‘.
gaing ranged from 1.0 %o 5.6 por cent for lerefordo. E!olate’.‘llllm-
and lercfords required 4,56 kg and 7,16 kg of colostrum :ms;:egc“au
ively for aa gverage one kg of gain in body welghts There w'm
no significant differences between groups fed four times dnily
and ad libidun on the 6.5 or 19,5 per cent total solid mttmm
vhen one kg of milk replacer ¥equired to produce ome kg of :
gein vere couparsad. i

|

. ' |
lacleod sk al. (1970) conmparsd the growth of lolstein tul
1
|

[
i
!



1%

Jersey calves in response to fonr feeding programmes in o
breed by ration interaction study. Feed intake, rate of gaia
and fead efficiency ware superior for Holatein celves. Starter
intcke was higher when the z3ilk consumption was lover, o

I
significant differsnces were observed in the growih rate of ||
|

calves between nilk lavels of starters,.

\
il
i

Hurdock and Hodgeon (1961) compared the growth rate a%m
body measurements of dalry ealves fed aell milk by produnt |
roplacer and limited whole milk with and without ehlarseetrava
eycline. llormal growth was obtained by calves on both milk l,
and replecer rations., YWeight galns vei"e gignificontly g;rea’iz{%:ﬁ
at 50 deys of ege for calves fed vwhole milk, o difforence du
body ﬁeigh‘b gain vwas evident at the weaaliug ege. Zhe type 033
rilk fed did not affect the helght at withers or beart girﬁhg
Chlortetracycline resulted 1o significant increases in weighi'?
géi,na et vweaning sgee. Howevery, by 90 days no diffevences iu "
wc:lgiét reaponsss to antibiotic feediug were evidents By ai.lL,
replacer fesding there was an increase in the incidence snd |
severity of scours and chlortetracycliue fesding did mos

decrease thema l
i

floller at al. £1962) studied the value of hay and mm:m
imul&tioa in asa early weaning system for dairy celveo, ua, .

starter conlmption wap foond to increase rapidly as nilk s:an
withdrawn. The feed 1ntake sud utilisetiocn after 24 dayc of |



|
;
7
i.
age vere sdequate for meintenance plus a satisfactory ‘kal@!{jxt

gatn. The cod inoculation had 1ittle value in the 21 day .
. | |

veaning ayétem.'

A comparison was made betweca oalf starters reguﬂirﬁg
the scceptability and nutrition respouse in calves by Gaxﬂn",er
(1967)s & total of 48 Holetein calves were sasipned at bmw
1o one of the three calf sterter treaimente vir., celf amtm
containing principelly barley and cotton seed oil meal ;pm-g
pared ss pellets, celf starter containing the same mmdié&wa'
prepared as mash and a pelleted commwercial starter cond s&nim
& complexity of protein sources, vitamins sud minerels, C:alwa
eoasuming the simple atartor a8 elther pash or pellets aon-
suped more starter daily thnn the cnlves offered the ctmplef
starter. As compared to the calves fed complex siarter the)
other two groups of calves hed vapid gains Sn bod,v %ight. "
The culves fed with the complex starier ccustmed more hay mr
day. There vas no sdventage in pelleting the simple calf |
starter except for preveniing feed wastage. The fbtal digel‘:ﬁi-—
ble nutrient contente and nitrogen utilization values of th@i{;f'
different starters vere approximately egual. |

Durley sf al. (1957) compored the system of faeding mius
replacenent fomulae‘ to dairy ealvens It was fouud ;}osmiblé’%
to elimiaate whole nilk after the colostrum feeding afier wj
deys of age and to use nodified oturter to ralee dalry t:ulv%';a
aucce&afally, }

'
|
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I
Johason ok al. (1956) aﬁ&ed inedible tellow %o malf!

starters. A totel of 24 calves were fed limited whole milk
to 35 days of wge, a winimon of four pouads per day o:!' z:alf
starter containing O, 2.5, 5 aud 10 per cent inedible «ntabgw
11zed tallow and ad Jihitum alfelfs pollets to 92 doye of |
esoe The oalwes fed on stariers coataining tallow cbﬁxsmﬁ:
more calculated total éigestible nﬂtﬂmﬁ which resulted m
five to six per cent greatsr jucrease in grwth.' Results of
thelr atndy indicated that inedible stabilized tallow 4:0&15
ba used i calf starteras. !
Perry &t al. (1967) conducted two triale with fan%teq;-
ingr calves to determine the comparative efficieacy of oral ',
snd initlally injected Vitanmin As The ratlion contaoined & |
level of 1.5 mg of carotene per kgs Both methods of aduini-
stration of Vitamin & resulied in significant iucrorsen in '

daily galn and feed consumptiocus The efficlency of feed

copversion wes lmproved by Vitenmin A treatments, ;

fdce g% Ble (1967) studted the effect of injectsble |
iron on blood walues of calves. The effect of supg;lemam!;
iron at_ birth or eprroxinmately twe monthm of age was fduml %@
inorease the blood haemogleobin and haematoorit volues. w’ml:‘é
mild annenie was observed in calves, thies tresiment wan fom{a

|
to increase the welght gain in thems . !.

The effect of mineral mixture supplementation on bloed



conpoplitlon and growth rate of calves vas stodled by .
fohirsagar and Hudpgal (1972)s The mineral mixture had aisniﬂ
ficant effect on packed coll volume, haemoglobing [14BeCey :\
inorganic phosphorus and blood ircne o nignificant é:l,:tfei-zé
rences in growth rate were oboerved, The results inﬁic:atm}{[f
that sineral mixture supplementstion was beneficial in the |
calf startors, |

Seme of tﬁe factors which contributed to sipnd ficant
~variation in the weight gein of dairy calves were breed, nx,
degree of inbreeding snd retion (Uartin gt Ale 1962)e ROy |
g gle (1955) noticed that there was mignificant effect of |
birth welcht on the live welght gaine Creater velgzht gaine

wexe noticed when calvaes were m lays than on permanent
pasture,

The effect of different levels of digestible crude
protein on the cellular constituents of blood wasm iz_xvemtigai%feﬂ
by Jngannadhm et ale (1977)s The control group of calves siﬁfe
Ted with digeative crude protein and total digeatible matrieﬁta
&8 recommended by Morrison (14356). The experimental calves | .
veye fed with digesildble crude protein ten per cent more tlnxx
Herrison's recomiended level. There was nc aignificont 61%3&-
reace betveen tha' groups with yespeet to all the blood c»elluiar\
constituents thereby indicating that feeding digestible cru&a
protein ten por cent move then Morrigon's recosmended levell
had no effect. |
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Mullick (1959) studied the effect of feeding atu:'eo--"i
myein to calves. The growth rate, feed consumptions heert |
girth, leucogyte count and haemoglqbin.aoneeutraxian qhnwe&?
no significant differeuce between the control and treated ;

i
i

groups, All the supplenented groups were free froo calf=

hood disecsea whereas some animale in the coatrol grouyp “

suffered fyom scours, | |

Kohld g% ale (1962) studied the growth in Haryena |
calves, Their findiags wers that at birth the male calves ;
were heavier than the female calves. There was an 1n¢reaie:
of 100, 150 snd 200 per cent over the dirth weight at the a%a
of By 6 and 9 months raspectively irrespectiive of tho sex oﬁ
the walfe The live weipht of the cow had no effect on the ?
growth rate of the colvese The birth weight of the calf was
elso not.influnnaad by the age at calviuge. But the age of k
#aﬁ calf had significaui effect ou the body welght of the c@iﬂq

tood n&.nl. (1971) evaluated the effect of Snpoaﬂng'g
'weekis fast on calves receiving & milk replacer diet once ar
twice dailye The experximental cnlven were divided into fow;
groups and given the folloviug treatments. E

Te Hon fasted and fed once & day. |

24 Hon fosted and fed twice a daye

34 Veekly 39 hour fasts and fed once a daya
4+ ‘eekly 39 hour fests and fed twice a day.

Z



21 |

They fouad that among the groups there was no aignificant
Aifference in the body weighte of the calves due to the
t?eaﬁmntg

. The effect of cold milk substitutes to that of warm'
nilk substitutes wes showed by Ehaﬁaoma Caunmox {1975). J.hn
growth of the calves wes returded when milk was mixed with *
vater &t 18 to 20°C and fed as compared %o the other gwoup|
which ves fed on milk nised with water at 40°C. %he dﬂrfe%
reance in veight was 6.7 kg per calf at -the end of seven wce%m.

The growth rate and hlood constitusats of bhuffale
calves raised on ecalf starter with and without dried rumen !
liquor have been reporied by Goel g% ale (1972), Studies on
growth rate in terﬁn af;body weight, heart girth, body 1eng;t£:
ang Mig;izt vere raaée. ‘ﬁ?he growth and general appesrance of
celves was almost the same in the three groups. Doe o chahpe
in ddetary recime there were 'vazriatmm in erythrocyte com‘?:s;

0&13'.

Gill ad ales (1971) studied the correlation betveen me
hody welght and the nmzar hody neaaurements of growing wbu
and crosabred cealves. In Thari and Sindhi ecalves there msim
apprecliable difference in the body velghis of calves at var%aw
aﬁageé uptc thrse yearas. The ihalfired saimale did not show, :'
any maried increzae upto aix months of ages Thereafter there

was an accelarated g*rwth a8 rcmpared 10 the pure bred, tm ]
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croasbred animels had more hody weight and width. Theve wai
not much difference in the other body measurements. '{uwy giz ale
{(1971) measured the ecmpenaaxnry exrowih in 1nteanively raisg&
calves, The results indicated thet thers wea no cvidence ﬁg
coapensatory growth and the daily gain of the trented emima%k
througihout the experiment was aignirieantly lover than thatiaﬁ
Yie controel asimals. She same was found to be true from hoéy
dinensions in genercl mnd for body length in particulers E

i
"
I

Pathak and "anahnn (1976) studied the effect of urea{
nolasses liquid diet feeding ac the main source of nitrogeﬁu
and energy along with linited amount of cereal foraoe and ”
iatsct protein on voluntary intake, growih responsc, utilisste
iou of nuatrienis 1n crosabred caolves, They obscrved a 1ower
éipestibility of crode proteing crude fibre and acid ﬂetargeuu
Tibre in 8l) the groups fed uresn molasses liquid diet,



MATERIALY AND METHODS



BATERIALS AND METHCDS

& total of eighteen crossbred calvem of the University
Livestock Farm, Hannuthy, formed the enimals for the ‘e‘::perii—
Beat. Theae calves vere veaned at birth aud assigced o th:e
control (Group I) and two experimental groups (Groups II and
11i)e Tach group consisted of one male snd five femalo ;
calves, The weights of all the animals were taken :lw;dintelj
after birth. The calves were given colostria of thely am
at the rate of ten per cent of their body weight per duy uqto
geven days, The milk was given to the calves at the rute ai
one=tenth of the body Veight per day ot 8 Adls sad 3,30 Pl
at body temperature diluting with lukevarm vater. Clesn |
fresh vwoter was nade avellable to the celves throughout thn'
daye AlL the celves wurc housed ia isdividual calf pens mﬁ
subjected to the sane r:m&)emnt conditious. From the ej.ghm
day onvards they werc fed witiy three different dietary tre&.p--
mentse The celves of the control group were fed with trhclef
uilk at ten per ceat of thelr body weight and those in the ‘
experimental groups (1T end IXT) with cal? starter I asd IT
respectively at 100 g per calf in addition to the quantity ﬁf
tWwo kg of milk per day till 15 days of age. ‘ !

The couposition and cost of the calf starters fed toif
the experimental calves are given hersunder,
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Table i. Percentaga composition and cost of
. the calf starters,

Ttem Calf starter I  Cal® starter II 1P§°7§e
Groundnut cake -4 36 1;.?5}]
Yellow maize ' 40 - 128

- Uheat bran “15 15 SR S 1 |
florse gran - 15 147
Taploce chips - ' 26 1.1,2;.

_Fish meal 10 5 115
¥iineral mixture 2 : 2 7.00
5alt 1 1 0,20
Vitablend at the rate of 25 g per 100 kg of feed 26,70

Py 109 0
Cost per kg Na1e 1456 Rpe1e58 C

)
The composition of the mineral mixture manufmctured b};
Sarabbai Chemicals Limited, Wgdi-Vedi, Barods is furnished .
belowe |

i
|
il

Table 2, Composition of mineral mixture,

) Uiinerals ‘ Percoentage |
Calcium 24400 1
Fhosphorus : 5400 i?
ianganese | ' 0.12 |
Iodine . 0,10 |
Copper ~ " 0a10
Iron 0,60 !|
Cobalt ‘ » 0,02 |
Sedium chloride : 20,00 "
Muorine . 0,0%

g L ek * > » ; :ﬁi"
|
|
1
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Vitablenﬁ.mannfaeiurea‘by Glaxo Iaboratories cont:i%@é
Vitendn A 50,000 I.U. and Vitemin Dy 5,000 I.U. per grame -
~ The cglf starters were anslysed for thelr contents of
protedn, fibrs, fat, moisturs, ash, acid insoluble ash,
esleium end phosphorun as pex the standerd methods deaaribﬂﬁ
1. Ae0ehaCa (1570).

r

~ Pron the fifteent: day onwards the amount of calf
starter fed t0 calves in the two experimental grovps wos
increased to 350 g per calf per day with decrease in quanxﬁty
| of nilk to haif the original quantiiy. The calves iu the
control group continued to receive milk at ten per cont of
their dody weight. The gqupatity of milk fed to the experi;}
mentsl croups of calves was reduced to one~fourth of the V
original quantity irom the 22nd day onvards uben the qummity
of calf starter was increzsed to 400 g per day. Eilk was L
completely withheld from the experimental aninale from the
29th dey ouwards. At this stage, the quantity of cal? ¥
sterter wac inoreased to 600 g per day. The qQuantity of mi@k
fed to the control group of calves waz sanme ai the level ofL
the ten per cent of thelr body weipght from the 29th day anuér@a
and at this stage the calves ptarted getting concentratos 1&
their dietss The schodule of feeding for the control sad the
experinental calves are outlined iu ma.hlea 3 80nd 4 raayact-y
ively. The feeding experinent lested for a pericd of 24 vaeks

2ron bivthe



Table 3. Schedule of feeding for control calves {(Group I)

S Mty

Age of c#lf = Wilk  Congentrates Creen  Hutrient aveilability (i) Reguirezents (kg)

{days) (kg) (kg) KTaRE , s i pno
I M T

07 240 - - 0.25¢  0.066 04326  0.066 0.326
15~21 2e5 - - 0e312 0,08 0,405 0,082 0,400
22«28 ) el bl - 90375 ©.099 QQM‘ '9-699 Qo&ﬁg
26=42 245 0.25 D50 0630 0,122 0,650 0132 0u4B9
£356 245 0e35 DaT5  0oT50  0u142 D4T20 0e1%2 0652
57«70 1s5 . 0,50 100 0,830 0142 Ua 765 Ge¥32 0.652
T1=84 1o 0.75 = 1.00 12110 0,978 0,910 0165 0,515
B5=112 - 1.00 7450 14500 0,184 1,120 0.185 1100

115=140. - : 145 6400 24300 Ce256 1720 - 04,220 1300
141=168 - 1425 8,50 34100 Ce2B0 22180 De28%0 14600
O e T e - - i o o o o i pe— i S G o 0 -




Teble 4. Schedulw of feeding of oxperimental calven {Cvoups II & III)

Age of—mlﬁ,’
(daye)

im0

| "ﬁ‘ii?;
)

Conzentrates

(kg)

Green

Hutrient avsilsdility (kgd

o

‘Requivesents (kg)

Talate

f BT e .
Telalia

' Et@ Q?‘f' ’

BN g
Pololie

0~7
=14

15-21
22-28
2G-42
43-56
57-70
Ti-B4
85-112

113140

141168

240
2.8
(34
Te%

0.10
0435
040

0,00
.50
1.00
1.30
125

s h

-~

g 3

Qo540

- Q50
. 0uT5

2,00
- Ba00

&G0
Sl

- D250

Ge380

0320
- GaGE0
D I0C

1060
1o 500
14600
24300

. 04056

4080
G183
0,101
(e 125
D166
Q1830
e 220

G280
4300

-5 s i ok

G328

0uh0E

L%
D680
TS
1120
T3S0
4 e

Te 066
{082
64099
7% 5.4
Cu132
LIS 2
e ‘!Bﬂ
Qe 220

CedSl

Oe326

0400
Ced 8%

0u652
G.652
0815 .
1,100
1300

N
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A1l the calves vere weighed at drth and auhaeQLnnxly
ot 1ntervala of seven dnys. Linear body neasureneuts much |
[+ neigbt at withers, body length, heert girth, pamnoch Lirth
and cheat depth were also recorded from birth upto 24 Heeka
of age at intervals of scven daye as detailed by Enasei.(19?§§~

 Blood sanples for laborstory examination wore eolleeéed |
usling reagent grade Tthylenedimnine tetra-scetic acid diaaﬁ%u&
salt (EDTA) ap anticoagulent &% the rxate of 10 mg for every
10 ml of bloods About five ml of blood was dravn for hmm‘éc»*
lorical astudiea fronm the Jugular wvein under ameptic cenﬁitiana
at fotervals of four wecks iu the morning before feedin: the

chlven,

I

Phe pethod described by Coffin (19%3) was adopted foﬁ
Tluding out the HJH.Ce count and the technique with the

Sahli's hasmoglobinometer was employed to find out the haead&

lu
globin content of the blood oauples. ?

The Biuret aseay method of Inohicsa (1964) was follawéa
in the estiration of plasms protein contont of the blood !

sasples,

At the end of the study a nitrogen bhalance trial 1uvd%v~
ing five deys collection period was coanducted (Nattan sud

Gveny 1970). %aii§‘read consumption records Lfor the calves
vers maintained., The samples of feed and fodder wove anslyetd

for the dry matfor ané nitrogen contents. All precautions w#xe
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taiten to ensure the guasntitative collestion of dung uwatonta=
minated by urine, any feed residue or other forelgn matter.
The dung wes collected msnually &t 9 A.He every day. Zhe
dung voided during the previous 24 hour pericd wes weigbed
accurately snd representative sumples were tsken aftey |
thoyough mixing. Dry mettor content of dung of cach calf ﬁ
was determined every day scparately. A reprepentative sanpie
of dung collected from esch animgl was preserve& in e refri*
cerptore A known guantllty of dung was teken txam the paale?
sanplen for the estimaticn of nitrogan-eaatsnt. The procesy
of collection, weiéhing, seopling and dxyloug of dons was h
continned till the end of the trial. :

Urine fron male calves vag coliecied by urine eollecéiaﬁ
bogs vwhereas that from female celves waa doue manuclly and P
rreserved In polythene caua containlng 100 ml of 2% per ceng
of auwlphurie acld, ?The guantity of urine voided out wao |
measured deily and 171000 of 4he volume was taken For the
estinatiou of altrogen. Tﬁe‘ueight of the animgls before
and after the nitrogen balsnce studies vere Tecovdeld %o xiné?
out the gain in body veight and the nitrogen baleaco. i
The nean weight of the calves assizued to the cnmtroli

b

and experimeatsl groups were analysed by using atudent's t. ?
The means of the other body measurements such ag height, boéw
lenpth, heart girth, paunch girth aud chest depth of all the,

three groups of animgls were alaso snslysed. The blood values
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soch By HaDeCe cbunt, heenoglobin and the plamsma protein E
!1
content of thoe calves of the thrase groups wers alse compared

to find out whether there wers any signifiosat difference. L
The genesral method of snalysis bamed on ordinary desigon to£
experimentation given in Snedecor and Cochran (1967) were

umsde
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RESULT S
|
“ha chemicel composition of the calf sterters I oud 'Ei;
15 glven in Table 5. The body welghts (kg) recorded ai w‘afe;;x’w
intervals during the period of the experiment for ihe :‘m&zv?;ﬂ-
dual cslves of the vontrol and the two sxperimental pronps are
showr in Tebles §, 7 sud 6 reapectively., The totel and averace
gaing in dody welght (kg) recorded at weskly intervals for *tm
sslves of all the groups are indicated in Table 9. ’7'

The average galu in body welgnt (kg) of the celves .!x;]ir
the vericd of 24 weeks in Groups II and IIT wap 44417 and i
30,91 respeciively as cowpared to the value of 43.08 obtained
for Group I« The mean of the weskly gatn in body weights (35:5)
of e calvem in t?m contrel group vas found to be 1.80 per t
anirel during the peried of 24 weeks uheress the same was 1,64
sud 1429 for Groupe IT7 and IIY wespectively. The ﬁmzrs.uﬂi%
fata on the veekly average dody welghts (kg) of the calves éf
the ccntyol and the experisensal Sroups &9 piven i Tainie ‘i‘i‘i
and represented in Fig. 1.

~ The suzlysis of varimcce (Table 11) showed thet ﬁhtré
vas & aignificant difference bhetwsen Gyoupe XTI and IXY with
regard to the gain 4n hody weight of the calvess Zhe average
body velght gain of the calves In Group II was higher than thaﬁ
of the calves of the sontrol froupe But the oalves dn Graapli ¥ 4
hal a lover sverage welght gain es coaparsd $o thai of the oxlwse



in the coutrol group. On exsmining the rate of growih of the
calves, it was found thet the gain in body valsht (kg) was not
aiiferns in 21l the groups and there were differences in the
welght gaine for each weck. |

The helght at withers (ow) Tecorded et Veekly iutervals
durdng the peried of the experiment for the individual oalvm
of the Groups I, 1II and III are shown in Tables 12, 1% mnd ‘M-
ronpectivelye The total and average gains is lwight at vttm:?a
{om) recorded at weekly intervale for the calves of «il the';‘
groups are indicated in Table 15, The average gain in ms.gﬁ%
ot witheras (om) of the ohlves for the period of 24 weeks rm
Cybup II and Group III was 22.0 aug 19.5 rospéctively ae m-
Mired %o the value of 19.5 obtaiued for Grouwp I. The wean OF
the weckly gein in height at w‘iﬁﬁm (on) of the oalves in the
sontrol group vas found to be (.81 pex saninsl during the m&i*ia&
of 24 weeks wharan the eape was O 92 snd 0,76 fm:' Groups nc
apdl 1IY respectivelys The summeriesed date on the weckly gnina
ia helght av withers (om) of the calves of the control amdl *t;%m \
exporinental groups are glven in Table 16 and represeated 4
Fige s The anklysis of vacriauce (Tabie 17) showed that there
vas a¢ significant difference in the gala in Lesght at withers
of the aninals of the different groups. “

The body length (om) of the calwvés token ot weekly mﬁ'mu
vals during the period of the experiment for the individnel
calves of the Groups I, IX and III ave showa in Tables 18, 19
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and 20 respectively. The total and mversge gains in Lody
leagth (om) recorded at ﬂoeuy intervale for the cahm of
a1l the groups are furnished in Teble 21s The st of the l
gaine in body length (cm) of the celves for the period of “
24 weeks in Croups II and III was 23,0 and 21.5 respectively
#s conpared to the walue of 22,3 obigined for the coatrol l.
group, The mean of the weekly gain in body longth (om) of
the eanlves in the control group was found %o de 0.93 Lfor th-
perisd of 24 weeks vhereas the same vas (499 aaa Q.89 for |
Croupe II and III resprctively, The sussarised dets on tm
- weekly average dody length of the calves of the gounirod ané
the experimental groups eare furnished 1u Teble 22 and mpm-
sented in Pig. 3. The snslysis of warisnce (Table 2%) thawcé
thet there was no significant difference in the gaiu in
body length of the mnimele of the thres groups. But the
cadn in body length was not uniform in all the three grmﬁg
snd also for the diﬁereut veeka, E
The beart glrth (cm) of the calves recorded at weekly
intervale during the poriond of the experiment for the lndi*
vidoal colves of the Groups I, I and III ave given in Tables
244 25 and 26 yespectively., The total urd average gain in l
heart girth (cm) recorded at weekly intarvale Tor the «:al‘-tm:p
of all the groups ere farnisbed in Table 27. The asom 0f thEe
gaine i hweart girth (cm) of the calves for the period of 24
weeks in Groups II ead III was 29.2 snd 2147 respectively ms
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compavad to the value of 24.5 recorded for the control groups
The meun of the weskly gain in heart girth {om) of the aaz.%aﬁ
in the control group uas found to be 1.02 for the pariod o:t‘
24 veoks wherens the poue Was 1,22 and 0,90 for Groups I mﬁ
IIT respectively. The sussarised date on the weekly average
beart girih of the crlves of the goutrol and the axperimental
groups are furnished in Table 28 and represented in Fige 44
The analysis of variance {(Table 29) showed that theére was :'w
sigaificant difference i the gains of heart girth.of the |
celves in the thryee groupa, The gain in beart girth of th:ifl.
calves in Group I were more than the sane for calvee of tz%m
Eroups I and III. On examining the date on the rate of gele
dn heart girth it was obeeyved that the gain in heset 4;31“&3:1:
van not upiform in sll the groups and there wers ﬂiﬁm&m&&
in gains for sach veck, |

The pasnch girth (em) of the colves recorded at swekrly
intervels of all the calves in Croups I, IY sad II1 axe e~
seated 1o Pables 30, 31 and 32 respectively, Tho total and
average gains in pavoch girth (om) reconded at weskly ﬁLntw;gmm
for all the calves sre fornistied in Teble 35. The sum of t‘iﬁr
gaice 1n paunch girth (em) of the zalves for the veriol of
24 veeks in Groups II snd IIT was 52,85 and 37.66 hawctimlaly
as gconpared to the value of 48,66 obtained for the eom.rol
Lroup, *E*m xnean of the weekly goln in paudeh girth (em) ofl
the calves in the control group vam 2,03 whersas the smme \ms
2420 and 1.57 for Groups IT aad III respectively. The mm#:au&

1
1
|
it
i



35 ":

data oo the weekly average pawnoh girth (om) of all the ’l
ealves are furnished in matiln 34 and yepressnted in Flge. 5.
The analysie of variwnce (Table 35) showed Lhat thers vas a
significant aifference in ile gains of paunch girth of the
animale of the three different groups. The gala ia :xmmch
£irth of the cslves in Group II wes more thwi the samt in ,

Groups I and IXI,
i

The chwat depth (em) of the eelves in the GCroups I,;
II snd 11T recorded at weckly intervale durin; the qx;mrs.«-ii
mental period of 24 weekp ave given ia Tebles 36y 37 snd 30
regpectively. The total and average gains i cheat depth !
(o) recorded at weekly intcrvale are furniahed in Teble 39
The sue of the galus in cheat depth (ex) of the calvew for%i
ti:e period of 24 weeks in Groups II spd III vas 13400 sad |
11450 respsctively ao compsred %to the walue of 15,66 aibt;i«ssiﬁ
ed for the galvea of the control groups The meen of the ||
veekly gain in chest depth (cm) in the calwes of the !:on‘trgiil
group wse 057 for a perdicd of 24 veeks whereas the some w%n
0e54 and 0,48 for Grovps I:{i~ and III reepectivaly. The BuADS~

rised date on the veskly average chent depth (om) of the
calves of all the proups are furniched iu Table 40 =mnd mpra«-
sauted in Pig. 6. The snalyels of variance (Table 41) showed
that there was no significent difference in the gain in chﬁgs’&

dapth of all the groups.



%

Blood eamples collected from the calves of all the
groups vere auslysed for fB.. comt, baemoglobin and
plasna protein contents The ReB.Ce count o the calves of |
all the groupe are furnished in Table 42: In the calves Qf
the Group I the NBaC. comnt (million/em’) renged fron 6.38
£0 8479 The count varied from 7«54 to Teib (minioa/n?’)
ia the calves of Group IT. 7he calves of the Group III hed
the WD.Ca count (million/oe’) from 7.02 to 9.73« The |
aaslysis of variaace (Tadle 43) showed that there was no
significant difference amongy the three groups of snimals
wilth regard t0 the RaBl.0s couwits i

- The haemoglobin contest (g/100 wl) in the blood m\nlm.m
of the céJmc of all the ihree groups ave furalshed in
Zable 44, The haemoglobin (/100 ml) of blood raaged from
TeT5 to 12450 aud 8,00 to 11,50 for tha calves of Croups 11:
snd III respectively. Por the calves iu Group I the 1m1ue _
varied from 7,50 to 12,00 The asalysis of varimace umxp 45)
indicated no sigaifimt ditference moug the three @aroup_-;,"

of calves, -

I
|
l

The values obteined on the plasua pzmtoin couan ntmt-
ion (g/100C Bl) in the blood memples of the celvem of the |
three groups ers furnished ic Table 45;; The plosma pxwt¢1£-z
:'-valma (g/100 1)) ranged from 8.88 to 11.25 Tor the calves
in the experimental groups ae agafast the valuw of D60 tal'
10,00 obtained for the cmlvos of the control froups.



significant differsice was Tevesled smong the three @:‘»oupl:;
by the suslysis of variancs (Teble 47), ,
. |

The results of nltrogen balance trisl invelving five
days collection period conducted in all the calves &t the i
termination of the study are shows in Table 48, The calves
iu | all ihe groups shoved a positive uitrogen bvalence -emn-‘i:
though there wers differsuces shony the iudividual calves
snd groupds. The cazlves in Gyonp II showed o nitropen bnlihc,e
ranging from 9.168 to 20.631 g per day whercas the value |
ranged from T.052 to 18.437 g per day in the calves of |
Group 1iis The calves in the coulrol group indicated a ni'ljif@gézi
balance rongiog from 2,373 to 20,448 g per daye The mitrogen
kalance vas more for the calves in Group II ae compared to/
the sams in the other two groupss. The data prescated in tillﬂ
analysis of varisnce (Table 49) indiceted that there were
atgnificant differances in positive niircpen halance among }
the three groups. For the period of five days of ns;‘%mgm",
bslance trisl the cain in body weights (kg) of the calves of
gll the groups were recovded, The Lncreases in bhody weigh‘iis_
for the calves of the group I varied from O to 2 kg per cﬂ,t
an sgeinst the velus of 1 to % kg per ealf ¥ecorded for thé
calves in Gioup IT. The gain in body weight of the calves!
in Group III ranged L£rom 1.0 t0 2.5 kg per calf. Thewe uuﬁ
& positive correlation between the nitrogen balmice m@ thq

L

guin iu body weipght of the calvee in all the groupsse |
|
|

|
|
'



i
The average values of Teed consumpbion, fesd effi=|

cisney and the soonomice involived in 1}2’3& feeding of eﬂw%

ave detalled in Table 50 asd represented in Fige. T mad 8.'
!i
h

i
1



Tabls 5. Chemical compomition of oslf sturtors I and I,

© dim

-9

L

810 0w :

fiétgé

WA

Colf starter I Calf starter

1%

& w3 N W P A N W

Protein

¥olature

- &ah o
" Avfd dasoluble ash

Caledum

Phosphorus

Fihﬁt‘
Ether sxtract

poey

AN S G A ST A R A

~ 23.8B9
15420
.20
8450
1647
093
490
b 7Y

24 ,0%
1370
Teb0
Tel0
G ¥
Ce
50
4040

!.
|¢




Table 6,

40

Yeekly body weight (kg) of the calven - f"

Group I (eontrol).

mmstoo nulber ar tae s:alvet

~

ﬁe"kﬁ imenne P ; —or
| - 664 680 681 872 539 - 68T
0 1940 20,0 19,0, 28,0 19.0 1745
1 1993 22.0 ?1'§ 3905 . 2@'05 190@
2 20,5 23,0 23,0 310 2145 2150
3 22,5 25,5 2540 36,0 22,0 22,0
4 2440 2640 2640 38.0 245 2340
5 26,0 28,0 2740 40,0 2545 2445
6 2745 28,0 2045 42,0 26,0 2645
7 28,5 275 3005 45.0 26,5 270
8 29,0 20,0 32,0 47.0 28,0 2845
9 26,0 5240 . 3B.0 48,0 2G:5 2940
10 2945 5.0 %645 49,5 2.5 $1,0
11 3145 %440 3945 52,0 560 3440
12 3305 3640 4040 5445 40,0 36,0
13 3545 405 44,0 5640 40,0 5?.5
15 3940 4540 4940 6240 42,0 39.{9
16 4045 44,0 49,0 66,0 430 4040
17 43.0 490  E1.0 66,0 - 45.0 42,0
18 4740 49.5 530 6940 4640 43,0
19 49,5 5140 54,40 72,0 4640 44,46
20 520 53,0 56,0 7540 480 46,0
21 5245 5548 59,0 76,0 5020 47,0
22 5740 575 6540 78,0 5240 4940
23 6240 5840 6440 8140 54 40 5048
24 6540 58,0 6540 84,0 $640 53,0
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Table 7o Yeekly body weight (kg) of the cslves -
Group It {ecalf starter X)),

WD TR T P EIK WERES wr B

Patton nunpey of the calves

Yeecks o Y BV - ) . e e
661 665 666 674 676 682

e 2305 20e5 195 235 150G 2240
1 2845 22.0 2120 2445 200 2340
2 2740 D540 23,0 2740 2340 25,0
3 2345 2645 2%e5 255 2540 270
4 a5 27 40 7545 3140 2640 2940
5 3140 2840 280 34,0 28.0 1240
6 3165 2845 %10 3640 2945 7365
7 Tted %140 33,0 37.0 3160 3640
a3 31e0 %440 3640 45 3245 3640
g 32D 3665 RGO 415 3440 4490(’?
19 3460 o5 4109 4240 B el 4#05
11 3540 450 4360 4540 3645 4740
J 7.0 42,0 4445 46,0 %6e0 4940
13 5840 %o} 45,0 5140 4145 51¢5
14 41,0 4540 47 o0 54, o 4545 5240
35 4040 47.0 51,0 54 40 4640 5240
16 42,0 50,0 5240 57,0 4645 5340
17 44,0 5240 5845 €00 5145 550
18 45,0 5540 575 60,0 5240 560
10 46,5 6140 5940 61,0 5240 5340
24 5065 64,0 51,0 £%5,0 530 5940
2% 53,0 6740 61e5 £5 40 5540 590
i 54 45 T1.0 G2eD 670 56 ol 6240
23 5540 T1e5 64 40 £3,0 5740 €640

24 560 20 670 T1e0 570 7009

. ok prase.
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Table B. Weekly body weight (kg) of the calves -

Group I1I {calf starter II),

- . -

_?sxtoo nuaber e: thg_;alves |

| 662 667 673 675 618 671
g 2145 1940 25,0 1840 210 2240
4 51e5 2940 2640 1948 2240 2540
2 2340 22,0 27,0 2040 2340 2745
3 2405 23eH 29,0 23,0 2540 2740
§ 2640 2440 310 2340 2640 2740
5 27,0 28,5 3.0 23,0 27.5 27,5
6 2745 28,0 3240 2445 2940 2945
7 280 300 Be0 25,0 3160 310,
8 2845 1e5 3440 27,0 5040 33.0
9 500 3365 330 28,0 32,5 3445

10 3ok 360G 3400 28,0 3340 3540
11 51,0 370 35.0 29s0 33,0 3640
12 5240 370 3545 3260 33,0 3640’
13 3345 3945 3745 335 3540 38,0
146 3500 40‘3 3te0 35:5 3500 40,0
15 15,0 41,0 400 35.5 3740 430
18 3040 4740 4640 36,0 4340 48.0
19 36940 49,5 4840 360 2%.,0 500’
20 40,0 51,0 4840 37.0 44,0 5140
21 45,0 53,0 50,0  39.0 45,0 51,0
22 4640 5%e0 5240 41,0 4740 5340
23 51.0 53,0 53,0 43,0  49.0 5540
24 54,0

54.0 5440 47540 50.0 5740

i O o 02 I At - O ; oY i o, - R 08



Table

Ce &‘éatal and aver

Week

geine in body weight (kg) recorded |
&t weekly m'tervals of ell the groups ofkgslnn. !

43

Tam

Awnga

* Group II

' “Eady‘ 'ﬂeight .

| Gnin.. moe:1 Aw»ragﬁ ﬁa&ﬂ

_Total Avers Gain : total angc
S 0 ol RTINS AN S-SR WS SD AU PPN mmmwmm
O 122+% 2044 - 120,0 213 - 12645 2101 ! -
1 1315 219 1,50  135.0 22e5 11T 13445 22e& | 1433
2 140.0 2343  1.42  150,0 25,0 2,50 14245 230 1433
3 153,0 25,5 2,16  161,0 26,8 1,00 15240 2543 1.5
‘- 161 ) 5 26.9 1 042 169‘0 23‘02 2 :*6 15709 536 .‘2 . (}tm
5 171.0 28,5 1,58 181,0 3042 200 1615 2605 G475
6 17865 297 125 19040 B31eT 150 1705 OBk . 1450
T 1850 308 1,09  157.0 %248 1417 17840 29,7 | 1425
8 194,5 32,4 1,58  208,0 %47 1483 18240 BCeT . 1400
9  200.5 3344 1,00  222,0 7.0 2434 1915 $1e9 1425
10 212,0 35,3 1,92 235.0 5942  2.16 19640 527 . DT
11 22740 378 2,50 246,5 411 1092 2010 U355 O.04
12 240,0 40,06 2416 25845 4341 2eliG 2075 Whet 1480
13 253,85 42,2 2425 2710 452 2,08 21740 B6e2 . 1056
14 262 5 457 1.50 28045 46,0 a2 S84 6% BTeé l 1485
15 27640 4640 2425 239040 §2e3 075 28145 JCe€ - 1417
16 287.5 47,9 1,92 3035 5046 2425 23965 5949 ' 1433
17 29640 49,3 142 3170 B2e8 2425  248,5 4146 | 1467
18 307.5 51,5 1,91 3255 54,3  1e42 250.0 4340 1482
19 316Q5 52.3 1-39 Y 1Y) 5645 200 25505 4¢3 - 1!2?}
20  330,0 55,0 2,36 35065 52484 2,16 27140 1542 | 11499
21 33945 5646 1.59 26065 601 1.67 283,0 4Te2 ' 2400
22 35645 594 2,83 372e5 621 2,00 2%4e0 49,0 1.84
23 36940 6145 2408  IB15 63.6  1.50 304,40 5140 | 1466
24 81,0 6345 2,00 3630 65¢5 1492 312,0 ﬂe.m 1e34
Total  43.08 44417 3@.9:
Mean | 1,80 S 1084 - "*f';:5§




{able 10, Somsarieed dutn oo weskly aversge body weignte (Ke) of the colves
o the control ard cxperimentsl groups.

) e VTR i AR o NS AR I A s W 8 IO 1 QA AR Bl e 9
nante

'3 4 IR

Croup I 26.&0 & 2990 & 2330 & 25.50 2 26,90+ 2850 ¢ 2%?& + 50,80 . 32.@@ £ 3%,40
' ‘03? 1.42 10% 1'53 ’.5? 7.‘32 1!66 "eg' l?ﬁ *076

Sxoup I 216300 % 22,50 ¢ 25,00 ¢ 26,00 + 20,20 * 3020 & D170 ¢ 3&.@3 ¥ BA.70 * JT00 *
1e33 © 151 © 7.‘32 1-55 1.59 174 ~ 1'73 1.3@ 182 © 1,83 °

Group IIX 21,10 % 22,40 + 230339 * 35?.30 * 25.2@ * 25.99 * 28,40 » 2?07@ 3 30,70+ 3190
o k Py ;) 1.‘2 : 1;“7 115’ : p% .55 1&58 . 1663 1065 170 °

35,30 37080 40.00 43,70 43.70 46.00 47.90 4530 51,30 52,80 55.00 56450 5340 61450 63.50
a0 31 :64 $5.98 #1.97 £2.01 22.02 32010 %g.’,‘.g 43:3'-?. g:gg iﬁzﬁ’ﬁ *,,:% 2203 Q:%g @3:%9

35,20 41410 43010 45,20 AG.E0 40,30 50,60 52480 58430 56430 50,40 60,10 62,10 63,60 65
39208 1503 STUT 2202 $.00 39.00 I2.34 201D 35,20 3036 3230 $2.53 62436 $5.40 3044

I2,70 3550 34460 I6.Z0 3740 IL.60 35,90 #1.60 43,00 44,30 45,20 47420 $0.00 51400 52,00
e 3T ELTT ILTO ;ﬂ,m 1008 31091 e 297 22,00 12,02 12,04 12,10 32,14 Fo.7

Awmgc gain peY day (a} - f:roup I _

Srann IT

S —r

Group II | L
e e e e e e memmeme - L e el o momesems S L TESEmo s T L Tt otoERCEERe S onm os s

t



Table 11e Analysis of varlance = Weight gain.

s}
B
&

Souros af BE B

oy . -, g , PP S - _ o o Lo -

freatnente 2 4451 B L 11 ,05%
Weeks | 23 3250 0«15 08 5%

nrror 46 9@23 . 0e20

Fotal 71 17424

SN e : SR — B 2 05 - s - A N B AN

Patwwise comparison | e m 0426

By 3 TPy = GOF

a0 T84 129 Ty, w 0u55%

* Sdgniticant at 57 lovel,
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Veekly height ot withers (om) of the calves =

Group I (control)d.

“attoo mzﬂber of me ca.lves N

67

67

mn
72

72

72
72

73
75

78

81

FR2R88

T

681

672

s 68t

66
66
&7
67
70
71
7
73
74
7%
75
76
76
76

o0

80
81

8t -
8o

82
&3

85

o7

81
88

SR8 CSRRERAREReBIIISIaRIRS |

62 a2
64 63
65 5
66 66
67 - 67
64 .6y
68 76
69 71
69 72
70 75

72

75 %
ot ‘

74

™ .76
% 76
75 T
76 R
76 74
7€ 16
78 79
Y (5} 7%
79 80
79 60
80 Bt
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Table 1%, Yeekly msigm &% Mithars (nn) of the cmlwa -
R Group I1I (ealf starter I).
D A U 2 SN At s W v ‘1"5!1 iy
m&ttaa aumber af the calwa
w&m A0 A e S S8 o 208 S il 4O N W O S wnm.—am
661 665 668 674 676 ﬁ'{i’

M U 5 D A 0 s 0 S N 4 S i SO I G 20 et 0 A 0 0 S A NS i

66 69 64 70 60 &3
68 4! 66 70 61 65
&9 73 67 70 63 66
69 5 68 72 65 66
92 74 69 74 67 69
_ 74 71 74 . 69 78
73 74 72 70 71
75 75 73 72 72
78 75 74 Z

76 75 74
Y6 75 76
76 76
76 60
vi 81

0
1
2
3
4
5 73
3
7
g
o
Q

72
™ 75
74 7%

b
-
-3
o=

7%

5 76

% B

n o0
el

be

wlk sl ool
& AR 1)
w] af wy
<IN« N 2

™

79 a3

79 &3
b

- A uh ko
S AN B AR P
3
o

& b
o -3
W"
&3

81 04
62 86
82 o
&3 g8
83 £y

3 NS N b o
- L3 O Do~

:EES
B3R 2QRRR3228833

SREE33I2R8EEG

2EBBS

28 3
2
8888RQURB28Y




2able 14,

rovquey

A8

Yeekly height at withers (en) of the calven =
ecelf oteyter II).

Grougp IIT

ﬁattna‘uumbe§ af'théieal;ea | S
Veeks - - i o2 s e s B o s 0 e .
662 667 673 675 676 o
0 63 €5 70 61 64 &
1 6% 66 70 62 65 T4
e 64 68 71 63 66 7
3 £6 66 72 66 67 e
4 70 a9 73 67 68 72
g 70 70 74 69 69 i
G VA 71 75 69 69 e
7 71 = 75 70 71 T3
2 72 72 7% 72 T3 T
] 72 k! 75 73 T4 74
10 72 73 76 73 75 T
11 72 (! 76 73 76 i
12 72 75 Tt 74 76 Ky
13 T3 76 78 75 77 7
14 74 77 79 76 76 76
15 75 78 a0 76 73 79
16 75 79 81 76 79 &9
7 76 £0 &1 77 B0 3
13 ¥ 51 a1 76 80 £39
19 73 82 g2 TS 81 e
26 78 8% a3 78 a2 &2
21 80 a4 84 74 a2 o2
2 51 34 85 60 o3 35
2% a1 85 85 o0 a3 iy
2 g2 85 06 81 84 84
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Totel and average guins in height st withers (mi

Teble 15,
yacorded &t mekly intervals of all She group of
calves, ;
I S 0 o e o e —— oo e -‘T v
Group I : Group II i Gmny ﬁv

Week Haight at unhars e Helght st wnkm-n | Eught at viﬁmm
e "’nta}. Aiem& Gain T?ofal. Aversge Gun ‘.! 'ratal Jivemge _G:i.
o 394 657 - 592 6543 - 393 m.; -

1 400 66,7 1.0 401 6648 1.5 397 6Ge2  Os
2 407 67 03 2;2 498 58.0 ) 2-7 ‘35 679@? 26

3 412 68,7 3.0 415 692 T8 411 62e3  3a
4 420 70,0 443 425 TC.8 5.5 419 628 4e

. § 426 710 53 451 T1.8 6.5 424 TCe G
6 429 715 S8 435 2.5 Te2 427 Tie2  5a

7 453 2.2 645 444 74,0 8.7 432 7240 G
8 436 72,7 T 448 T4eT © 93 437 7248  Te
b 240 733 Te7 452 T5e73 1060 441 ?;c;? a
16 446 T4e3 a7 455 T5+8 105 444 ' ?‘*ei& B!
11 451 T5e2 .5 461 TE48 115 447 N&OJ Gl
12 453 755  GoB 468 T80 127 451 Tied U
135 459 76,5 10,8 4T3 T8.3  13.5 456 6.0 10.
14 465 77.5 $1.8 478 79,7 13 462 TIe 1!
15 468 T8O 12,3 482 B0e3 1540 467 T7.8 12,
15 A7T3 786 13,2 486 B1.0 15.7 4T 7&.5, 13al
17 41 795 158 490 81,7 16,5 475 T9e2 130
18 461 BOs2 145 404 82,3 17.3 478 79.? !
19 4G4 B0s7 15,0 500 B3.3 18,5 462 BO3 14l
20 490 81.7 16,0 506 B4e3  19.0 487 o1 .2 154"
21 49% B2,5 16,8 512 85«3 20,0 491 Ble8 164
22 502 B3e7 18,0 516 86,0 20,7 496  TZT 17
23 506 8.3 18,7 520 86,7 21.3 498 83,0, 17.¢
24 511 8542 19,5 524 87,3 22,0 502 m.? T
Total 19,5 T 22,0 — 1007
Esan 0e52 Il Ou 76

0.8

> uum

1:



Table 16 ‘*m data of veelly edght at witters (em) of
* calves cn the contrel and. mm gmpt. :

Treate e V’th L i e
_‘_m, . 1 2 34 5 6 7 8 g %0 1 12

Gronp I 65,7 6647 678 68,7 0.0 T10 THS 722  T2T T3 Thed T5e2  T5.5
L3 #R3 $2.4 32,5 22,5 32,5 22,5 32,5 32,6 42,6 2.6 32,6
Group IT  65:3 66,8 68,0 6%2 708 1B T25 THD TheT T5¢3 T58 - T6oB  TBaC
24 225 125 22¢5 2265 1246 12.6 22,8 2.6 AT 32T 227 12.7

Group TIT 653 66:2 675 65,5 69.0 T07 The2 TR0 728 TS  TheO TheS T2
“-uﬁ 32:!5 i’2-5 ¥ie5 ngﬁa «;"_“3-‘5 =_:2§& [ﬁggﬁ ‘fﬁaﬁf “¥2e6 “”3;5 "*’20 *246

Ly

%6 17 1. 19 20 21 22 23 26 Ave e nfdﬂ,{&}

76.5 TTe5 TBel 188, T95 802 007 817 825 53,7 843 85,2 "
206 3206 3206 :‘ts?:"- £ owh Wi 2% Bao2n 2% B8 116
TEeB T9¢7 60,3 ©1.0  B1.7 B2.3 8%3 Ched BS5.7 86,0 867 L77 0e151
2.7 3207 g2 s27 2.1 2207 2.7 w2 ;2_.3 32,8 ;;g;% *2:,3 2151

T6e TTeB T18 7305-: T9.0 TG,T 0G3 81e2 Blel B2a7 5.0 © o an
2.6 126 w6 i 48 e e s vy v 8% 84 0:109

- L . - - - - - - ol
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Table 17 Analysis of wveriuace -~ leight gain.

Sourece : ¢t 85 313 )
Treatuents : & 0%.92 41,99 1.79
Yeeks _ £% 1@79,40 46,93 2eGh
Lrror 46 1077.27 2542
Wotal . 71 2240.71
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Table .1,8.- Weskly body length (em) of the calves =
Group I (oontrol).

ok Tattoo nuaber of the calves -
' - c6s 680 664 672 689 607
SEANADER AP S 0 o1 ANGE WD T I " 50 o > om0 "Etli;‘v
0 50 58 62 59 56 59
1 56 59 62 62 57 61
2 57 59 62 63 58 a3
3 63 99 63 64 59 &4
4 64 60 56 65 60 €4
5 66 62 6 . 65 . 60 a5
6 66 63 56 66 €0 66
7 66 G4 66 a6 60 o7
8 66 65 69 7 62 60
g 66 g5 70 70 63 69
10 66 6 "o 7% 6 70
1 66 67 72 70 64 70
12 67 69 72 72 65 (5]
13 69 70 3 L& 66 (4
14 72 70 7 74 66 . N
15 72 71 73 % 69 72
16 72 72 74 76 76 T2
17 5 75 74 76 70 T3
1 7% 76 75 79 3] (3
19 75 7% % 83 T 4
20 76 76 76 84 72 75
21 76 7 78 B4 72 5
22 78 77 80 8% 7 76
23 &1 78 B0 B85 73 7%
24 81 79 1] 86 74 77
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Teble 19, VYeekly body length (em) of the calves - |

| Group II (calf ptavter I). |

veek fattoo number of the calves )
e €61 €65 068 674 676 662

i
0 66 60 54 50 58 |57
1 6% 61 55 58 59 5
2 63 63 56 59 60 o
3 €8 64 58 61 61 | 61
4 69 €5 .58 61 63 61
-5 70 65 59 62 64 63
6 70 66 61 62 64 €4
7 7 %6 63 63 65 65
8 7 6B 65 64 67 65
9 T 68 68 66 67 €6
10 72 68 70 67 68 67
11 72 69 70 68 69 63
12 72 70 7 70 69 70
13 73 70 72 7 70 73
1 75 & ( 73 1 75
15 76 71 75 3 7 75
16 76 74 75 75 72 76
17 78 75 76 | 73 76
1@ . 73 76 76 79 75 77
19 75 76 77 80 76 77
20 &0 78 76 81 77 77
21 81 a0 79 8 Vi 16
22 81 B2 79 82 76 m
23 82 8% 80 82 76 70
2 B4 84 80 83 9 6o
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Table 20, V¥eekly haﬂg length (em) of the‘ealvea - |

troup ITY (calf starter IT). L
| Pattoo number of the calves —
Veuk - won s —— w i - . -
662 667 673 75 678 671
© 55 52 60 53 60 56
1 57 56 62 56 61 GG
2 60 57 63 58 62 62
s 60 58 64 62 G4 62
4 62 56 6 63 67 62
5 63 59 68 63 66 63
6 64 60 66 &4 70 G4,
( 66 62 69 o4 7 65|
3 64 64 7 64 7 5!
9 65 66 72 64 74 66
10 65 67 72 66 ! 6a!
11 65 67 72 66 73 69!
12 67 67 735 67 73 Al
13 67 68 74 €8 (I i
14 68 68 75 69 74 AN
15 70 69 76 69 74 (
16 7 70 76 69 75 "
17 T 71 T 70 T 73 !'
10 72 75 7€ 70 76 78 |
15 72 74 73 72 77 6 |
20 72 7% 80 72 ® 79
21 75 7% 80 75 78 €
22 T4 75 80 73 79 L6 |
23 7% 76 BY 7% 79 6o |
24 76 76 Bt . 74 60 61 -
. L,
" - R - h
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Table 21, Total and aversge gain in body length (on)

recoried at veekly intervals of all the
groups of calves, |

- . oy : e
B Group T % Group IX 3_ | Group ILL -
Week Bnﬂy lengfh ig Body leagth 3" - Boﬂy length
. R _
'

Qotal ﬁvarage Gnin .Tatal Lverige Gain ?etal Axnmage  ﬁéiu

b

0 44 5743 - 347 5748 - 339 5645 -
1 357 59!J ?02 357 59.5 1«6 352 5@.7 Q.Q
2 362 60e3 0 366 61s0 342 352 60e? Tl
3 372 62,0 4,7 373 622  &¢3 370 6Ve7 Su2
4 379 6542 5e8 377 6248 5eD 576 539U GeS
5 B8 BA0 6,7 303 63,86 6,0 384 6440 Tel
& 3.7 64.5 Te? 307 0445  6a7 390 | 65,0 (e
7T 591 65.2 T8 . 3N 65.7 TeB 3% 65e7 Dl
8 397 66e2 BB 400 6647 8.8 399 6Ge5 1240
9 403 67s2 98 406 67«7 98 404 67:3 106
10 406 67.7 10,3 412 6847 108 409 682  T1e7
11 409 GBs2 10,8 416 69:3 115 412 68,7 1247
12 416 69e5 1240 422 70e3 12,5 418 6907 132
13422 70,3 13,0 429 TS5 13.7 421 70,2 | 13.7
14 428 71,5 1442 438 T30 15.2 425 70,8 | 1443
15 432 72.0 1.7 441 T35 15.6 430 4T | 152
16 436 72«7 153 450 750 1762 433 T242 L 157
17 44 T3:5 1642 455 T5¢8 18.2 439 7302 i 9647
18 448 74,7 17,3 462 T7e0 1962 443 7368 1743
19 453 75«7 1Be3 465 77«5 1927 450 750 1175
20 459 7545  19.2 471 78¢5 2046 455 - 7548 1343
21 462 T70  19.7 476 T9e3 21e5 459 765 12040
22 489 T8eZ 2048 480 8040 22,2 461 7648 120473

23 473 8.8 215 484 EQe7 2248 465 T7e5 210
o4 478 79T 2243 &G0 81s7 23,8 468 T8O 1;5"31 5

fotel 22,3 25.8 - 545

¥Yean 093 6099 : [ERHe




Table 22.

Svanarised Jdata on weekly sverage body lencth (em) of calves
on the con%trol and experimental groups.

o °o 1.2 3 4 5 6 T 8 9 wW wu_ w

Group I 57¢3  59a5 603 62,0 GBeZ 68.0 64,5 65,2 6642 67e2 677 68:2 69.3
3243 ¥245 :2.3 :2 .1 :.2104 :2-,* i2e4 :24‘ *2 8] 2‘:2*5 2.5 12,5 33. b

Group II  5Te8 595 61.0 6242 62,8 63.8 64e5 6547 66,7 6Te7 68T  69e3 7043
221 222 1242 3247 3243 2.3 2204 3244 FR.4 228 F248 32,5 $2,.5

Group III 5645 5847 6043 61.7 63,0 6440 65,0 6507 6645 673 68,2 68,7 69,7
263 22,3 323 12e4 2244 124 3244 2.4 12,4 32,8 32,5 12,5 +2.5

B3 % 15 16 17 18 19 20 21 22 23 24 Av. gain/day (om)

T0e3  T1e5 7240 127 73 o5  The?T T5eT ThaT TTel TBa2 7842 7907 0. 13%

225 125 35 #2.5  32.6 1246 32,6 2.6 32,6 32,7 32T 2.7 v

715 T30 73.5 T5¢0 T5e8 T7a0 TTo5 78,5 T93 80,0 80,7 £1.7 0,142

22,5 2.5 2.6 2246 $2.6 22,6 2.6 2T 32,7 A2, 32,7 2.7

T0e2  T0uB 71T T242 T3e2 T3:B 7540 T5.8 T6u5 768 T1w5 T8.0 0,127

2205 $245  $2.5 32,6 32,6 32,6 22,6 22,6 32,6 2.6 22,6 3246

i
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Tabls 23, Auslysis of varisace = Body lessth gain.

Soures af 55 ¥ss P
Treatasats 2 587 2493 0419

Heske
Eryeoxr

a3
46

2755469
702,33

1587  T.85

U 2 =Y

Totnrl

T

3465419

R e
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Teble 24, Weekly hexxrt girth (om) of the calves ~
Group I (eontrol).

Tattoo nimber of the calves .
tagal emwwmmmmwe T s gt o w3 o g o e ol A5 At S U
664 680 609 672 689 667

,A t_,

52 66
63 66
65 66
66 66
é6 67
67 69
;) 70
89 74
70 71
70 10
T2 72
7% %
MmO
79 7%
81 70 |
o1 9
a2 8o |

64 N 66
69 65 69
70 65 69
7 68 7
72 6 . 170
3 6 70
¢} 70 71
7 72

73 7 73

7 72 0

TA 75 i

7 % 76
12 % 76 7
)1 ) 76 79
W 79 76 g2
15 - T8 84

. ok

16 80 84
17 82 as
16 83 8%

80

81

82

84 83 o1
15 86 . 83 86

o7

88

90

83 51
.13 a3
8% 84
85 84
86 a5
o6 85

20 84
21 84
22 f 85
23 N 85
24 92 a7

R A R R R K N LR R

288ER

BB W SR A 0 B . deen " Seiie i A

82 8d
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eble 85, tHeokly hegrt girth (em) of the calveg =
Group IT {eald starter I,

Py -

~ Tattoo numbor of the calves

o6

Yool ta . awomenns pon s o
664 665 6668 674 676 662
0 65 66 62 66 &% 63
1 70 67 65 67 6% Go
2 73 73 67 70 65 Ge
3 74 73 &8 , 70 66 G-
4 76 74 69 70 - g0 69
5 76 T4 71 T3 Te T
6 76 T4 73 Y 71 7%
7 Y (] 95 75 76 T3 7%
8 76 79 76 17 ¥ T4
8 76 70 76 79 75 7%
10 77 g2 79 80 6 o
tk: 80 3 79 62 7 T7
12 20 8% 82 a4 y{c] 70
13 81 a5 &3 es £6 978
1% &2 &7 85 88 G2 ¢l
15 &2 8 65 ) 62 68
16 a2 90 Bt 89 8% £5
1} 82 o1 83 90 &3
y 2} 84 99 85 93 84 06
19 86 93 89 93 . a7
20 &7 93 50 07 08 36
29 87 6 92 . 6% 89 a0
22 g8 99 gz 54 90 0
23 80 100. 93 04 59 &9
o8 68 100 93 95 2% a2

]
E-4
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Teble 26, Weckly heart girth (cm) of the calves =
Cxroup III (calt starter 11),

' deek ?attoe nambe‘ ai t!xe calves "
" 662 667 613 675 610 s'n
0 62 61 T3 60 £5 66
1 66 66 ™ 61 64 66
2 68 &7 73 63 66 69
3 66 67 74 66 66 79
4 73 70 7% 67 70 72
5 75 70 75 69 ? . 7
6 76 7 7% 69 ) 7%
7 76 72 76 7 ] 75
8 76 75 76 71 v 7%
9 % 0T 76 "m0 T
10 76 i 76 (2 TR S

1" 76 79 77 73 75 (¢
12 76 80 78 75 Vi ] vaq

13 77 80 79 76 i 1
14 70 82 80 7 7% 81
18 78 o5 81 i 79 82
16 80 65 a8z Vii 79 85
17 84 05 84 76 60 o3
{0 o 85 85 70 81 85
19 T 86 85 79 61 o5
20 &4 86 05 80 81 o6
21 85 87 86 64 62 06
P 85 89 o6 o1 62 e,
23 a7 89 87 B2 83 89
24 89 90 87 82 83 oo
’ |
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Table 27. Total and average geins in hesrt girth (em) recorded w‘
weekly interwala of all the groups of calven,

Croup T : Group T1 ' Gx‘oup rrl

i omsnai st I - el 2 —— A S

veek __ﬁam girth : ) -ﬁiﬁf 5"‘3‘3 i mmxmm Birth
Total .mmge Cain §Totel Average wu:"mm Avoyage  Codn

R S S D U e Sl SO G s 0 o 00 " -:..h__.ﬂ—.., P i O S e Nk 0 e
0 32 653 - a4 540 - 307 64e5 | =
1 404 67¢3 240 305 658 148 400 C6eT | Tad

2 408 6040 2.7 412 63,7 4.7 406 6747  Gel
3 418 6943 445 420 T 6&0 413 638 LoD
4 422 7043 5.0 427 T1e2  Te2 427 7162 Go'?

5 426 7160 57 435 7245 Bu5 433 7242 Te¥

6 432 72.0 6.7 478 7350 9.0 230 73e0 Cet)
7 438 T30 17 A48 T47 107 44% T2 Gl
8 440 T73s3 8.0 455 7548 1148 447 T4e5 1080
10 451 T5:2 - Q8 471 Teb 145 453 755 150
11 459 765 8¢ 478 79«7 15.7 459 7645 1346
12 469 8.2 128 = 466 Bl.C 170 ' 466 TTe7 5o
15 479 79.8 14.5 496 82,7 18,8 470 7843 1348
14 486 81,0 15,7 508 B4eT 20,7 476 79 1540
15 4% 82,3 17.8 510 B5.0 21,0 480 B0e0 1565
16 500 B53 18,0 515 B5.8 21,8 407 1% $6.7
7 504 84,0 8.7 520 B6.T 22,7 491 8148 1763
) 3 510 B5,0 19.7 527 B7+8 23,8 436 €247 b 1Y of.}
19 515 85,86 20,5 536 BYe3 25,3 500 . G343 (O
20 520 86.7 21,3 541 90e2 2We2 502 637 '?*3,,:1’
2’ 535 37-5 . 22 02 547 9? 02 2702 5‘07 &QE; I i"@u@
22 539 B8,5 2%5.2 553 92,0 28,2 510 8540 @ 2045
25 535  B3.2 23.8 556 92,7 28,7 516 0Ged | 214
28 539 090 20,5 559 932 20.2 519 86,5  01.7
Total 2445 2942 . 2147

Yean 1,02 1.22 Y.




Teble 28. Summarised daia on weekly aversps heart gixth {en} of cglves

on the ant*ol and experimentel gwanys.
Ireate —— —— oo - veek ¥ S S
mento 0 1 2 3 & 5 6 7 8 g 16 1 e
Group I 65«3 67«3 GB4O :69.3 TCe3 T1ef T2e0T T3a0 TZeTF Fda2 T5.2 765 T8e2
3leh  led 2064 2244 244 22,5 225 2245 ¥25  *ieb 2.6 12,6 12,6
Flad ﬁg.ﬁ .:2.4 F245 2.5 2.5 2.6 :g.ﬁ FoeG  FRe6 22T £2.7 ¥2,7
Group IIT 6445 G6a7  6TeT GLe0  Tle2 T2.2 T340 7368 Thad  THe2 7565 76.5 TTe7
, 3244 324 224 R4 2.5 2.8 22,5 2.5 2.5 0.5 2.6 32,6 22,6
3 %4 45 46 3T 8 19 20 21 22 25 24  Ave gelnfaay (om)
T9e8 B1,0 82,3 8367 8,0 85,0 BH.8 86T 745 BBeS5 [%e2 89,0 0. 146
220 F24T  32,T AT 22,7 22,0 2,8 2.8 12,8 42,8 32,8 42,8
82.7 84T 85,0 25,8 8667 G768 0e3  We?2  Flel 9242 5247 G342 Ce 174
2T 2247 1247 2248 32,8 32,8 2.8 12,8 12,8 12,89 12,0 52,9
T8e3 ?903 Eel g4 s 818 62T 33:3 3547 B 550 2% e 535'5 Do 12G
2246 3246 3248 F2.T  FRGT 22,7 FELEB ¥RB 328 2.8 3.0 12,0

25 e AR s SR ot A s i et e
SuTe A A - Y



Tadble 29, Analysiz of variasnce o Teart givth solne

Fo S
Lo

Seuree as 95 1SS o

A S . » o> o - - s 5o G L

Dreaiaents 2 1385 0e508 1,694
teols | o3 8,256 04359 1,017
Brror . 46 16286 2e35%

WOty P -t ooy ok

Total | 74 25,707
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Table 50, Yeskly paunch girth (om) of the culves =

Group I {control).

ook o Tatton number of the calves
e 664 60 681 612 689 607
- P S g 18 e O S i s W Sy T i e |
0 64 66 66 72 62 66
1 70 66 €9 74 &5 64
? R (¢ 66 7% 74 &1 64
3 74 68 76 7€ €0 68
4 76 T 73 81 70 7
5 74 74 7% 81 75 76
6 74 T4 7 66 7 7%
7 74 ™ 17 86 17 76
8 74 T3 82 69 79 az
9 75 76 85 a9 70 a3
10 76 82 86 89 80 05
1 7% 62 87 o4 85 - o8
12 82 86 &5 100 87 . 09
19 67 et 8g a7 94 95
14 a5 B8 93 . 104 86 94
15 2 €9 105 113 5% g5
16 R 9 105 112 8 96
1" g7 100 108 110 100 99
18 97 100 109 116 104 02
19 103 102 110 124 105 105
20 105 102 112 118 104 106
21 - 106 105 111 116 wWe 110
22 109 11 114 16 107 112
23 12 112 116 120 10 115
24 110 103 118 - 12% 12 1o




Table 3‘.

137

Yeekly peunch girth (on) of the celves -
Group 1T (calf gtarter I)e

- . e . an e mmmm
ek Tnttoa nuaber ar the calvas ' N
e e e 6% 616 e
o 66 6 62 67 @ e
1 70 69 61 69 63 69
2 70 7% 67 70 67 69
3 77 75 0 7 70 73|
4 86 75 70 7% 72 7%
5 86 i 74 i 75 72
6 87 77 76 7 Y 74
7 87 a2 82 82 £y '??‘
3 86 86 85 84 79 8y "
2 87 o0 86 85 & &
R [+ 89 94 58 92 s 00
1 95 9% 89 9 &7 52|
12 9% 99 90 - 97 80 100
13 94 96 93 104 92 106
1% 96 97 ‘96 103 o3 105
15 96 96 96 104 g2 105
16 95 101 g8 109 100 105
17 96 102 99 115 110 102
18 99 12 100 115 108 104
19 101 105 103 113 " 12
20 107 106 195 15 113 "5
21 1035 116 112 112 112 19 |
22 104 122 106 116 15 421
23 113 120 m 18 118 123 |
24 116 19 109 119 1y 25
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Tuble 3%, Weckly pavnch girih (cm) of the cnlves =
Croup ILI (eslf sterter IX),

o0 (e i 54 - as R 4 a8 0 e . T 8 brge wie R

| Tattoo number of the colves
3’.’!5*3‘1‘2 hasheabd ol B At e S "y : Brp S5 A SR 5 T WS P i W 4 ’ B m
652 867 &T3 &75 &78 674
e b i 2 o S o - OB - N o

70 62 7% iy 65 6%
&8 63 75 63 &1 65
70 67 74 6 40 ivs
75 67 7 €8 7 T
76 69 i 70 74 =

7% 7 4 75 75
78 73 76 iz
84 78 it 76
83 80 77 75
B85 B2 76 77
79 76

@ =3 MU P oLl B e D
G

25

ST IR IS R |

W
HA2IBRE

o’

e ]
2o

& a8 84 _ J
1 80 87 a2 81 T8 o
12 92 64 a5 85 79 o

i

13 o3 8% £9 92 A
14 94 23 28 93 &5 53
37 89 91 i 92 B& e
16 24 g2 40 93 84 a3
17 52 98 456 95 a0 95
15 $7 a8 104 a7 G4 3651
19 104 97 59 95 2 104
P a7 95 104 95 9% 10%
21 102 97 106 a3 oG 05
22 %8 105 10% 95 97 102
23 95 106 167 100 100 $64
o 160 100 140 102 02 10

e 3 %9 & - s - N ; el QA iy WS BIRE S S Vi St o A
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Tadle 33, Total and avarage gafne n panuch glrth {om) ad l'
wee’kly intervals of all the groups of ealws.

—u— . o i e meadadend il dac )

- Graup EO % uroup IT 3 ~ Group m; _—
veek Pamch glrth ! Pamchglrth | Paunch prny

‘ mtal Aéemga Gaia i ‘zotal Merage Ga&n_ ':i *roml Avummi Cadsn

0 396 6640 - 390 6540 - 402 57.@*, -
1 408 68,0 240 397 6842 | B/GT ‘571‘!? ) Dol

2 411 68e5 245 417 69.5 4.5 416 159.,,-:‘ T
3 429 T1e5 545 436 72.7 TWT 450 % .‘?| 4e7
4 448 74,7 847 448 T4e7 T AT 2.2 5.8
5 454 7%e7 97 461 T6.8 11,8 428 LTI T X
&6 46% 7649 0.8 469 702 1564 463 77.2' 108
7 465 T7e5 115 491 81,8 16.8 476 '?9.'% 13
8 479 708 15,8 503 B%.8 18,8 483 B0u5 | 1345
9 4BE 1.0 15,0 516 86,0 21,0  4B& 00T 1347
10 498 83:0 170 539 . 09,8 24.8 488 51,30 1443
1" 514 85.7 1927 555 52,8 27.2 5@ 037 | 1647
12 539 80,2 20,2 570 95.0 30,0 502 64,7 1747
13 540 G1e3 2545 502 Q70 32,5 529 BO.,2 94,0
14 560 95,5 27e% 590 B3 %33 837 805 245
15 542 9847 327 569 98,2 3%2  S40 90,01 23,0
16 594 99,0 3%.0 608 1003 3643 552 920 2540
17 614 1023 3643 624  104,0 39,0 568 T B
18 628 1047 3847 638  106,% 413 5% G2.5 38
19 649 10842 42,2 645  107,5 42,5 568 5, 305
20 640 1082 4242 662 110,37 45,% 507 7.0 300
21 654 109, 4%.0 674  112,% 47,3 593 OB ' 3148
22 BT1  111.6 45,8 684  114,0 4%.0 605  100.6 | 35.8
23 685 11442 48,2 T03 117,82 52,2 695 02,5 3.5
24 658 »‘114.7 48,7  TO7 7.8 52.8 asa 1im,? '.i, ﬂ.?
Total 4847 5248 B / 3717
Mean 2403 | 2,20 | 1457



Table 34, Somsarised deta on weekly gversg® paunch girth (cm) of ealves
: on Lhe control and experimentsal gronpe.
Treat~ e , e L ies kv — e e s 7 A e
ments. 6 1. .z 3 4 5 & 1 B8 8 1 W 12
Groap I 6640 E8,0 53.5 T1e%  TheT 75.7 7648 7705 7%9.8 . Bleld 8340 55.7 - B8e2
224 t2ed  F2e&  #2.5 525 1246 126 2246 2.6 22T . 22T . 22,7 0 329
Gromp IT 65,0 68¢2 695 7247 T84T T6e8 TEe2 B1eE 8348 860 5948 92,2 9540
' $2e6 2244 12,5 2,5 32,5  ¥2.6 12,6 12,6 12T 2.7 2.8 | ¥2.9 2.9
Group IIT 670 6?“3 69e3 T1eT T248 TheB TT7e2 T3 80s5 807 Bled 83,7 OC1.7T
:204 12.4 :2.5 :2»5 :205 :2‘6 3216 i2.6 . 1206 :20!? 12-? , :207 . *20?
1 14 15 16 17- 18 18 20 21 22 23 24 iv. gein/dsy (cw)
9143 9367 0«7 99e0 1025 104,7 108,22 1082 109.0 T11e8 11442 114,.7 0,287
22,9 ¥2,9 3.0 5.0 P40 2 D40 Tl X Je1 k341 T Dt 2 Ze2 : Fe }
O7.0 . 98.3  00.2 100,53 10400 106.3 107e3 1103 112.3 11440 11742 147eC 0.314
12,9 £2.9 2.0 3.0 Te1 % 32 % 3.2 1 T2 %33 f 303 t 3.3 3TN
88e2 6945 90.0 920  G4a7 8¢5 075 97.8 988 100.8 1025 108,T 04224
32,8 1248 12,0 12,3 % 2.9 + 3.0 1 3.0 23,0 3.0 %ot T AT % 341
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Table 35. Analysis of varisboe =~ Frunoh glrth.

Yource ar a8 MEs ¥

Trentmonte e 5«118 24559 44075
Heeke 23 67.6%9 2.506 B2 950G
Erzor | 46 26,67 0.620

Totel 71 91,664

B S o . ey e SR O A U DS S0 i S - A bor A

Pairvise comparison CeVe n D458

Ty Ty Ty Ty= Ty w07

2403 2420 1,57 Ty =Ty = 0.63%

* significant et 5flovel.
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Table %6, Y&ek‘}.; chest dep h Ccn) of the calves =
Group I (control)

N  '  ‘Eattoa nmbez'oi’thn east _ o
" TEes &m0 &8t 672 689 - Saﬁf

26 26 27 28 a7 z?
28 28 29 28 27 27!
29 29 30 30 27 28
0 29 30 %0 26 29
51 30 3 ] %1 29 29
1 30 52 %9 29 29
S¢ 30 32 %0 29 30
2 b3 ] 32 2. 30 . 3
32 %9 33 %5 51 32
52 i 53 .7 S, - 33
10 b 32 13 35 33 3%
R1 32 53 34 36 34 34
12 53 34 35 36 35 34
1% 34 35 5% 36 35 35
14 .1 35 57 31 35 35
15 35 36 56 0 36 35,
16 35 36 16 39 » 36
17 56 37 %9 40 7 36
18 36 X7 59 41 37 .36
19 57 B8 40 4% 38 37
26 b5 b3 40 43 38 34
24 38 39 40 43 39
g2 40 40 40 44 39
2% 41 40 &0 A 40 38
24 42 40 41 i 40 49
wjvlr&iw

4

1P N . Y A T T - B
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Table 37. Weekly cbhest depth (cm) of the culves »
- Group II (calf storter I).

| }ejt_c_ce mnber of *.fh@ @1%3 A, |
665 660 674 616

%
|
i

"
a2

30 27 27 26 27 21
30 29 26 29 20 25
30 30 on 30 29 o0
» 30 28 b3 30 29
32 3% 29 3 0 30 29
33 31 30 3 30 30
34 52 30 53 31 -
3 32 32 34 .2 A |
32 12 34 7 7%
4 <4 53 % 32 T8
=4 4 34 35 ) 3%
34 %5 35 35 3% b
34 5 35 35 4 3%
1 - 35 %™ %% ., %5 3G
36 36 7 35 57
%6 36 37 36 %7
37 $6 0 % %7
58 57 %9 37 36
9 8 %9 38 30
& %8 39 30 %9
40 39 %9 30 39
41 20 %9 8 40
42 40 40 39 40
42 41 40 39 4%
42 3] A1 40 44

|

5
2
3
4
5
(4
7
& 84
10
"
12
13

o JIE SR T e i el wh

gt R S S (i e By
WOE VL Ut S LB W W v Ul e
WO O @~ MW AN

L - U - -t o .




Table 38, Heekly chent depth (om) of tha calven -
T Gyoup IIT {calf mwmr 1)

i S e i N mwm

- ""a%no Aoabey oF the cw:vea

Vo SR SN W T U U D

L )

857

6?3

57} |

%’5?1

- ,mm

w'&m'&ra-&wagaa-iaaa
Qe W B wb D0 WS N e

|
|

662
a7
a7

28

29

30

30

31

3@

32

33

I S N Ak A

28
29
%0
30
30
%0
51
)
33
33
! !
34
“
35
Se
36
37
38
%8
%0
%9
59
39
40
40

w0
30
b3 |
32
32
33
33
%4
4
54
35
x5
35
36
%6
37
37
b1
%5
38
%3
39
9
40
40

i

26
27
28
25
30
50
b} |
X
32
32
32
3%
33
34
-3
%S
%6
36
36
%6
36
36
37
37
B

33

b4

&3
l 5223

oo
30
31
32
152
93
39
‘B4
B
:}5@
35
36
35
£l
36
4G
40

o _

-



Tabls 39, Total and average galns in chest depth (em) a%
weekl.y mumls M all the gronpu uf ecalvogs
o Gmap I T o G-roup I | 1? | ﬂmmz;l z_w_
Yaek mmﬁh@ﬁt dnpth T ‘ chut &cpth t | Ghnt gaeg%.:a
"‘otal Average Gain ? *zotal Avanae Gu w§ E’atal Avemg E’:
0 16-*"‘ 275 - 166 27.7 - 166 27 -
1 67 27.8 03 172 2847 1.0 470 20 “ Oy
2 17% 28,8 13 178 29,2 1.5 174 290 1
3 116 28,3 1.8 179 20.8 2.2 179 2948 24l
4 1861 30,2 2.7 103 5 2.8 32 30,3 2
5 162 303 2.8 167 31s2 3.5 185 30,8 3
6 164 307 o2 191 318 4.2 155 ﬁm Fad
7 389 bk %) 4,0 195 2285 4,8 19% ‘535&» &l
1] 193 3209 4.5 196 52-? SQG 1% 3{ u? 5&‘
9 195 325 540 200 333 Se7 197 “"?‘E; D
10 193 3%.2 Se7 204 3440 6,3 20% TheO Gl
11 203 33.0 67 2056 4¢3 6,7 202 E5a7  Gal
12 207 a5 7.0 208 4e7 T 200 %907 Gt
13 214 3Be2  Te?7 292 85,3 T.T 20T B Gaf
14 213 355 8.0 216 Bhel 03 010 352 Tol
15 218 38e¥ OB 217 6.2 8,5 214 3GaT Ul
16 201 3648 9.3 219 365 Gl 217 36e8 Tl
17 2z 375 10,0 224 373 9«7  22% BCaD Dl
18 225 37,7 10,2 228 300 10,3 232 BTeb G
19 233 32.0 11.3 2%0 0,3 1Ce7 22% 5?;? Gt
20 236 383 . 11,8 232 36.7 11,0 228 3Te? G0l
21 37 305 1240 236 %0% 19,7 229 30e2  40a8
25 241 40e2 42,7 239 39,8 12,2 230 5:3.3 L R
23 244 40,7 132 241 40,2 125 233 SR | e
24 a7 41.2 13,7 244 40,7 13,0 235 59.32 114§
'otal 157 130 1 Yub
e8n o CeST _ Ce4 B Dedts




. Toble 40.

Suzmerised duis ou weekly wwerage chent éepth {ew) of calvas
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Sroap II

Group I1I

27.8
£1-6

2847
#1a7

2843
11eb

28,8
*106

k]

292

3.7

2940
$9,7

20,8

$127

29,8
17

‘Beog
) £1q5

30e5

.7

50-3

B0,

.6

31.2
21.7

50.8
*1.7

30,7
1.6

538
217

3145
*127

3?05
210

32-5

3302 ’

32,0
*1.6

32;?

1.8

52aT
1T

Iub
147

YaeY
3148

3288

217

33,2
1,7

34,0
1.8

33e5
17

35,0
#1.7

33
1.8

-

57,7
A7

13

14

17

18

20

25

'Av@igain?ag;'igg)

3542
+1,7

5547
1.8

5405
£1.0

3/0)
41,8

35,0

21,0

3540
*7.8

EXEY,

1.8

37.3'

36.8
¥1.8

377
:309 '

280

31,8

37,0
1.8 ¥

- 3963
‘ *1§9 '

g
%149

T 37T BBeR
.8 718

307
9 - ¥1.9

402

C +1.9

3848
e

TN
s

40.7

1.9

%9.2
2149

. 021
0.077

0.069

vk



K}

@aﬁzle 44, Anclyeis of weripnee « Cheat depth,

sourca ' ag 83 - Mss ¥
Jreatments 2 0,902 . 0,510  1.796
Veeing ‘ 25 te 376 - 0,060 De 020

Exror 46 13.084 04204

i e Come: b - o

Potal on 14,524
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Tablo 42, Monthly IeB.Cs count (million/mm’) of the
calvea,

Group I (control)

0 MR A 9 S0 A A 1 0 B it i e BN

Tatm nmbar or the alwu

ey 8y 612 a9 €oT

T4 7oC1 Ba30 9e30 7634, e
886 Be26 Bek6 Be21 Se34 Cut3
6,80  Bu87T  B436 8,79 Beds 8,03
8,0% Ge32 Be29 Ba54 8s15 e.@?
9915 , - Be38 7.04 ‘9;7_9 TeG3 Bg&,u@*

R A . R0 V1SS S A R ol TR S S i W U e A A i O i i W g PN o 08 Ak 6 50y

Honth s
664

Group TI(calf eterter I) | |
BT e em e e

1 7480 ToT5  8.83 8496 912 BeG6
2 8479 2,01 946 7489 Be46 Mr
% 9401  Be09  De19  9:26 8462 Be7
3 827 TeT?T  Beb8  TaTT  Teth 909
5 8426 Be17 7092  Bed1  Sa32 9.39
6 To38 745 0,01 B3 7.0 a._,,.l;,g

L s . - 1 e g 0 0 9

troup IIT Cont ctartcr n) | ., < |
o 662'“ ‘_ 557 LAL 670 ‘m

4 770 727 Te12 827 Ca53 Te ’9
2 789 24 835 ) 5¢58 QT3 &Oga
3 . B8 9. 11 8409 G007 G065 8430
4 T+29 . 755 T«02 8e17 L ETAS 7:22
5 Be61 . 8,90 fis16 8.%6 8464 8-24
6 919 Eeo7T 251 Be62 785 8-@4«’,5
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Table 43, Acslysio of vavienot = H.8,0. sount,

Saurce ar 88 ¥as
Sreatnents 2 D613 - Ge(05 0059
Eryor 15 1066 e tl &

potal 7 1476

" .

e 0. 8 v 2l S R N TR L L I IS Y
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Table 44. Hoathly mmgiobln (g/100 ml) of the mm.a.

l

Gzaup I (aonxrol)

Tattom nunber et the ealvaa }

Houth s S S S S 9 o0 o e 40 0 o B Sy
| _ 654 680 681 672 689 _ 687
12 00 900 808 " 1 » 5 9-0 @05
3%03 Boo 305 ' 305“ 705 SQQ
10,0 840 G40 Be5 8,5 M
T8 90 . 90 BeS Beb 2,0
Ba5 9e0 ERY 9.0 940 Ta0
'G5 Be5 7.8 9a0 Se0 Do

R 40 EHAD N TP A T I0 B O O S Ve e 0t SO G O - " 2L ’ i g < ‘.”;.L?.t
b

Group Ii (omif stavter I)

 E8t 565 668 6?4. 676 ‘o2
- » v on-w gu o - s o g 9 - o e e Sy

8¢5 1145 1.0 9,0 Be5 Tl
105 1245 Be5 7.8 . 840 8.8
Ge0 Se5 166 ,'-9.5 el ‘,gt‘:"
8,0 Ba0 a5 8.0 G0 100
Be5 BeF Be5 o0 o f:s.':z»‘
Be0 ‘E‘n el 3.5 840 {ﬁ.?}

A ol ° - s on ares A S .52 e e

W gl B -

¢roup III (aalx atartqr xz)
TR A I U U A 9 - . ol - e S . lk
L B62 ssv 673 615 676 u’ﬂ

Be5 1140 10,0 Be5 10,0 z,f.s
Gel 115 DeH 80 110 - ss'}.ﬁ
95 10,0 8,0 B0 100 Le5
B0 9.0 a0 Be0 "GeB £40
aoﬁ 0.0 ﬁcﬁ 9.0 ‘ 905 %;5‘}’.@
1040 3D Be5 20 ‘Bed Ual

Y S A58 e ey p— . . S 0 o g
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Table 45, Anslysie of verisnce - Huemoglobids eezmmz!?. .

Honzee 4 . 88 HoS p‘

D DU UPST AT R SO s AN i W T WA B W T 0 0 5300 W e 49 I G TR

Trostaenty 2 Out 04,05 Oui2
Ervor B 1 % 3 0024

- Total - \ k4 N P §

L TR R TS e P 08 o B W D T . 535078 98 k o O
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tonthly plasme protein conteat (/100 ﬂl)
of the calwved.

Table 46,

Group I (contrel)

22 A 2R L 3 i o o

&aﬁtﬁarﬁuﬂbeﬁ of the ealva@_

Hdonth

665 680 681 612 68D 667
1 10,00 10,00 11,05 Ge44 Budd Xk
2 10,00 16,00 10,00 11425 1125 Dl
5 10,80 40.00 10,00 Bultds Bt 10400
& 10,00 10400 Deé4 1Go G0 10,40 el
5 Ge53 Geld Dedd Dol Bed) Vgl
& S.44 Qebls Q.44 9. T Ce bl Qe
Gmoup 1 {endf storter I
861 665 658 674 G ge2
3 10,00 Dol G4 10,00 10,00 944
o 10.00 Y] 10,00 10,00 10400 10,00
3 Fedd 10,00 10,00 dd DO0 Qedd
) 40,00 10,00 Gelid 1000 9ed7 1000
5 1000 1,80 Oe3d4 - 10,00 Oyl S
8 T Beh4 2,82 2,08 10,08 Qe8¢
Groun II1 {ealf otaxter II)
| 66z 667 673 675 €I 614
| 10,00 a4l 1000 11225 10,00 10.00
2 Gadh  11e2 $0,00 0eld 10480 10,00
% 10600 $700 10,00 Cef2 10,00 10 G
‘3" 1§a@{3 9"?\@ 90‘14 go*ﬂ& 1&05}‘3 Gof::}
5 Gedl 10600 10400 el Deils) Oedi;
é Tl Tedd 1000 Oedd 10400 060
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Table é‘?§ Jinalyeiﬂ of varianes - Piasma proteine.
Sstree dag 88 588 ¥
Trentments 2 0410 0.050  0.004
Twror 1% 0480 0,059
Potal .17 0e89
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Table 468, Particulers of nitropen inteke and cﬂntgo
and the wolghtn of the calves.

Group I (contxol) ';!

Ble m o Hitroges Nitrogen Hitrogen Inivash Final zagz,d
Ho, TeHOe 1:(&3!:0 ouegn ha%m w&g&)xt uiiggggt el
(&) ) a

1 684 4@.239 30,700 9559 68,5 ?o.oxv 145
2 680 40,239 224875 Te364° 5845 %95 : 1.0
3 681 40,239 33,553 64686 645 65,5 10
4 672 40.230  P2.974 74265 98,0 8940 . 140
5 689 404230 19,791 20,448 54,0 56,0 ' 240
6

687 40,239  37.066 2375 5340 5%e0 | Qo

Sroup II (calf sterter I) ;:

1 661 42,994 26,336 16,658 50,0 €1.0 540
2 665 42,994 20,748 22,646 7045 T30 ' af
% 668 42,9% 27 403 15510 63,0 5G| 3;@
4 674 42,994 22,617 20,377 61.0 03¢5 | 245
5 676 42,9954 13,163 29,831 57,0 60e0 | otl
6 682 42,994  33.020 9168 7040 T1e0 | 140

Group 111 (calf starter II)

662  43.4T4 274105 16,363 54,0 55,0
66T 43,476 27453 16,021 5545 580 ::f.f*
675  45.4T4 33719 0755 59,0 . 6040 | %0
675 45474 25,037  18,4%7 50,0 5940 | Y60
678  45.474 36,422 T052 63,0 635 | To
6T1 43.474 314456 12,018 63,0 645 . 1a5

O U S LR AN B ’ i 7000 wain i o o

W BN
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Table 49, Anslysis of wardance - litrogea balauos.

Source  Af ss mes P
Treatneidts -2 303,90 . 15151 40580
Total 7 82970
Tedrvise comparison Colle & 881G

;g? ?@ “?S ‘?1 - TQ = 1@502"!".
891 18,93 13.27 Tp =Ty = .60
Dy =Ty & o304

» Siendificant at 57 level,



Pablo 5&.

Averoge feed cousumption, feed efficlency and CotuOElcs.

l-.,. v ES - g o d -r- v-“— - “_.r o - .
o ot A el e 1 Feed efficieng 2 0 st of raisin ealf’
Total feed indoke (kg2 % (¥g raﬁion/kg gain} g- !9; 24 ugegsr % cost/kg gain
crestments 141 Con/ Green ﬁeigﬁxjﬁilk ?nﬂ/ Green Ga&nﬂ'dilk toa/ Gre&d ng41 hilk Cﬁn! Green Total
eal? graas zain calf graso colf grasoc calf grees
eiage gtars ROk oy o star-
e

Ler ter . A ter

Gro&;} I 179.9 1230‘}0 5215 4%,08 §.13 2,80 “a10 19,11 2314550 Mie 563 7&34 ) 5@%.?4 7031 ‘5.45 1.62 12.%5C
Group 11 T8e5 14555 5?3:9 L2317 Q37 3430 3410 13058 €7.78 27%08 594»%5’ w,ﬁﬁmg‘ 1053 )-‘5 156 B 04
Group 11 36,9 14995 393.0 J0.91 1028 4472 12,90 18,90 67.502230,60 59955557p 2-18 7.&5 194 11.58

¥ Gont of nilk
Cost of conccutraton
Cont 0F eslf otaricp 1

Cost of ealf otorier IS

Coat of green grans

LI O

Enele TS5
Toele20/ %
BREs 1055, »
To.1587 ¥
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Heart girth (em)
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VISCULSION |

Veaniung of calves at birth and rearing them uniiilk;
"ragiacera and calf startcrs bave besn receiving canaiderahie
iwportance in recent years. There are nany pﬂbliah§e~m¢po%%ﬁ
o the grovth rate aﬁﬁ performance of cxlves fed calf sterters
containing different Lngredicnts aveilable at each place of
study, 7The present study was carried out 1o get imﬂ&nmmattéﬁ
reparéing the growth rote and performance of the calves wi%h
two different typea of cmlf stnrters suitebly prepared for%%he
calves vith locally availeble lagredieats in coapsrison te ﬁ
fearing of calves with vhole 2ilk, The seviaog in termu afi
the quantity of whole milk that csu be made availndle for f}
humaa consumption by intreducing ecglf staxters ia the ﬂiet»ﬁi
calves at as early ags saud the econsmlcs of rearing them onf
enlf atarters vere alsc atudied, o

Both cald starters are approximstely iso-proteinous E
(24¢ protein) and iso-caloric (687 IDE)e The average grewtﬁ
pexformance neasured in terss of galdn in body weight (@able{ﬁ)
indicated that the colves in Cyoup I7 gelaed 44417 kg auriné
the experimental period of 24 weeks while those in Croup I éﬁﬁ

- Group I1I the weight gain (ki) was 43,00 and 30,9 xenpletﬁ%ély;
Che mnalysie of voriance table indicated that the aifference in
grovth yate smong the groups was significent (P £ 0.05). Dhe
growth rate (g/dsy) was highest in calvea of Group IX (QES)E
folloved by Group I (257) end Group III (215). The rate of |

|
|
'



86 |

growth (g/dey) rangsd from 167 to 472 for the calves of m
Group I snd it varied from 167 Yo 357 for Group II and 1@?{%@
286 for Group 11T, The data collected vevezled thwt am%
the experimentsl pericd of 24 veeks the celvee in Group 11| ;‘
fed on cel? starter 1 hed better grovih rate as compaved m

, L |
~ the other groups. The growth rate obtained in the preseat i:
atuay was found to be in asgreement with the expected gain w
227 g per day for small brecds of cattle having & bivth weig,ht

I
l

of 22 to 23 kg veported by Headerson (1954), i’

Goel at al. (1972) condooted axperinents on feediug loﬁ
buffalo calves with whole nilk and calf starter and rcpa-rufé&
ovorsll mean body welpht (g) gein per dmy a8 319 and 324 fmv
tha calves fed whole milk aad calf starter ruamﬁﬁels. }Ilw-
ever, lesloprasad gk al. (1577) have reparted the growth |
sate (g) per day for Holstein x Cir male calves whose mariimf
body weight renged from 21.5 to 23,8 kg to be varylng from '
393 to 484. Hohli % al. (1962) showed that there vae au }3
increase of 100, 150 and 200 per ceat mr the birth tﬁnigm
at 3, 6 and 9 months of age respectively 1:&3@%1% of ﬁ‘ﬁ
gex of the ca.lt. In the present study an mrem of 200 m*‘
cent over the birth welght of the eglwa vas nokliced ab ai.:x;
months of ogé in Groups I end IT which indiceted hat the i

gain la bedy weight wae quite sstinfacstary,

|
3
Boaeld on the mean paln in body velght per day 1t aﬁl

found that the calves fed with cal? startey I conlalnine um
l:

:



hsd & betier rate of growth than those fed onlf starisr II
"aantalning taploce and whole nilk.snd,cancantxataa,al@nc.?
. he calves fed cel? starter II were found to bave 2 lmaueé
gain in body welsht 2s compared to the coatrol ealvts-tbdk
vwhole milk snd concentrates, Galt atartcr I was found to wbe

superiocr to both celf starter II ané whole Rilk feeding, 5

|

Zhe initial and final height at withers (en) of tha
calvea in Group I, II and I1I wers 65.7 & Euﬂ. 052 % 2.85
6503 2 208y BTa3 2 248, 6545 & 245, 837 3 2.7 ra-poatively-
The 1nezea:a ia'height at withers was higher in ¢elves ﬂ&j
Group II fed calf etarter I. Shinde and Ssngle (1576}
studied the growih rate of groasbred calves (Jorsey x Hed E
Sindni) fed sugar cslf mesl end farm nade cslf meol from |
birth upto 24 weeks of age. They reported an incresse in |
hedght at withexs ranging from 28,0 to 29.4. The vesulte !
obtained in the present study in terme of gsin in height n#
withers ware found to be much less compared to tue values #
obtained by Shinde and Ssngles 3But the veluea recorded at
biTth and ot six months of age vere found to be sluost i
ginilar to the values xegorteﬂ for Jersey calves (Wing, 19$53.
The mean gein in height at withers (cm) per day was found go
Be 0u116, 0,131 acd 0,109 for Groups I, II and IIT respectivelys
These values wore found 4o be leas in comparison %o ﬁhﬂfvaiﬁe&
obtained by Shinde and Sangle (0.166 and C.175)s DBat the :
values vere closer to the value of 0,160 obteined by &urdm%
1967)s |



: g8

;
%be initial snd final body length (em) of the cnlveg
in Groups T, IT mud IIT were 5T.3 & 243, 797 £ 2,7, 57.8 4
241y BI.T & 2475 5645 & 2435 T80 & 2.6 respoctively. The'
galng in length in the calves in Group II fed calf atarter’ie I
 was found %o be more than of these in other groupse Shi.ndql;;
and Sengle (1576) reported & gain in body length (cm) from ',
56+1 to 58,0 on calves fed suger calf neal and farm male call
nedls The xastlte obtelned in the present stm}x were touuﬁi
to he leaz as aﬁmpamd to the aeina ia lmgth obtuiued by !
Shinde and amgh. The mean ;mm i length (en) per day ua.a
Pound 0 be 0,133, 0,142 and 0,127 for Groupe I, IT and IIX
respectivelys The values vere found to bs leas ia cowrperison
t0 those obtained (0.%20 snd O 344) by Shinde and Sangle, But
the values were io agreonem with those reported by Coel (1972)
for buffale calves, The gain in length (el) reported as 9.200
to Ue220 by Gardner (1967) vag ftmaﬁ to ba above the value ll;
obtained 4n the present study, !'

'
Hl

7he initial add fiosl heart girth values (ém) of the'
calvers in Groups I, IT and III fed whole milk, exls sta_rter'j-fz
and calf stgrter IT ware 65.3 3 2.4y 6340 £ 2.8, 64.0 & 2445
9342 3 2.9, 6425 3 2445 8645 3 2,0 respeotively, The galus’
in heart girth (om) vare higher in celves ia Group II fed '
 ealf starter I, Shinde and Sengle (1976) studied the gzmﬁ
rate and body measurements of orossbred calves fed sugar ca:i.f
neal and farm made calf mesl from birth to 24 weeks. They haw

l‘!
h
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veported o gain in heart girth renging from 4G.2 0 49.0. |
The resulte obimined in the prement study, i terme of gai}a
in hesrt girth, vere found to be such less as cowpared o |
the valuee obiained by Shinde sud Seagle. The mesn hoart |
- #Arth guin (en) per day were found to be 0.1464 04174 and ‘

|
l
|

04129 for Groupe I, IT and III respectivelys These values

vere found to be less in comparison to those of Thinde and
Senple (cs;xsa and 0,208), fut the valoes weye mivh nearer.
%o 0,196 and 0,200 reported by Goel (1972) for &he buffalo
calvas. The heart g:l-.xth valms mearﬁaﬂ &t birth and et |
aiz nﬁatm of age in the prassat atuﬂy wre in kaeﬁiag uwla '

The iczitial end fine) paunch girth {om) of the oalwss
of the Croups I,y IT aud IIY wers 65.0 & 2.4, 11647 & .2, | i:
850 & Rady 1172 & 3‘.3.‘ 67:0 & 2.4, 1047 = 301 ﬁamctmﬁy@
The gains in paunch girth were higher ia Group 11 fed nnlii
_ starter I. The aversge daily gelne (cm) in paunch glrth n:sr
the Groups I, IT and IIT wore 0,287, 0,514 and 0,224 rospeci=
ively. Prop the dats 'ohtaines! aﬁ the mean iacrease. i pamh
firth per day, 3t vas found that the calvea of Group 11 xmll‘s
ezlf starter I had & better rate of inorease in pauneh gir‘m
than those of the other two groups. This indicoted that t;;e
calves in Group II were found <o be superior Lo toing of ‘
producing better paunch girth. |

those upazteﬁ for Jer-ey celves (Wing, 1963)s

f
L
The initisl and finol chest depth (om) of the eslves
!
}



16 the Croups I, IT and IIT were 2745 & 146y 4142 & 109, |
2747 & 1565 4047 + 109, 277 + 146, 3942 & 149 mspeeﬁiwfﬁ
“he gverapge galns ia chest depth per dey in Groups Iy II um
III vere 0,081, 0.0T7 and 0.069 mapectivew. Co

The analyain of data cn the body welght and dolly |
measurements of the calves in the three groups revealed that
colves fed on calf startor I had significsntly hdgher 'baay"!,
ue:\gm and g,rea*iier paunch girth ms compaged to those fed am
etarter I« The gain in bedy wci.g,ms recorded for the calvm
of the contTol Zroup wWas uigniﬁeauﬂy higher s compared ta
the calvea fed calf? atarter Ii. ith regerd to 2he body '
acgourensnte such as helght at witihers, body length, hemrs |
girth aud cheat depth there ware no significant dif.femneué‘

anong the three groupss : N | B
. . . ) : !
The studien on the blood components of calves in th’qf'

thres groups were wade to mssess the nutritional sdeguacy af
.the vhole milk diet snd the celf starters. The aversgy T .H.i,.
count (nilnou/mz’) rooorded for Groups I, 1Y and III vere '
Ce26 3 0s28, Beh0 + 0436, 8422 & 0,22 respectively, The '
average hacmoglobin (g/100 wl) level reeoréea Tor the amaum Is
11 and III were 8.85 3 0u20y 8493 & 0422, 3402 2 017 respepts
ivelye The anaiysis of the bleod for the plaman protein I
(/100 1) coutent gave the average yaluss for tiw Groups .ei,
il end III ap 9277 3 0610, Gefd 2 0410, 9.82 + Gu10 wapmtﬂ
ivaedys

|

.
i
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Yhe statistical analyses of the dats yevealed no
aigniticant ditference amony thoe three groupt 1n,xeapeet ﬁf
E.B.c. count. haenoglabin.and 91aala yrotein values thnxaﬁy
indicating that the thres feeding regimes produced nhnost
the spne phyaiologienl\otutag in calves., The valuas ob= ?

tained were within the aormel range of values reporied byﬁ
several sutbers (Schalm, 1965} Ramekrishue T4llei, 19765 |

and Jagannedbamgt al. 1977). The sverage values of heemos
globin were higher at birth followed by a gradusl &ccﬂiaei
upto 24 weeks of age. 7This was also in sgveemeni with the?
cbmmatim mede by fapdan gt al. (1965) asd Japmanadhany ‘
£i 8de (1977). |

The data on nitrogen balance indiceted a positive
balance in sll the groups of calvea. The calves in the i
Croup II hed s significently hipgher retention of nitrogen f
s compared to Groups I apd III. The positive nitrogen |
balance of the eslves in Group I was sigaificautly highber :
than that of calves in Group III. The valuss obtsined in |
the nitrogen balamnce 3riel vere similar to those reporied
by Lassiter af al. (1963). : =

From Fig. 7 the average amount of milk, gvass and |
eeascntrates/balf starters vequired per kg of gain in body |
veizht vere 4.1, 2,83, 12,11, 0,87, 9.03, 330 snd 1.35, f

12491, 4472 for the Groups I, II and III wempsctively. With
: : [



regard to the feed efficlency the calves in Group II r:.squizé;e&
lesser amownts of milk, grass @ﬁ cal? starter as coupared to
those in Group III thereby inddcating that the eal? mtartes I
was superior to calf starter 1l | |
4 . \.

¥arther, the results presented in Table 50 and i B
indicated that the cost of ration per unit galn in body veﬂgﬁt
wal 10e12.58 L8,8.04 and Tise11451 for the calves lo Giroupm i,

IT and 111 respectively. The sverage cost of fTeeding i cﬂfi
upto 24 veeks of age vas Re.541.74, 28.%54.91 mad 3%:.3!57;33!;:5 in
Groupe I, I and IIT wespectively.

!
E
The Poregoing dimcussion has revealed thnt feeding of
calves upte 24 veeks of age with linited qusatity of milk mé
enly starter I wae nore beneficlnl in terms of body welght l
foln, physioclogleal status aud cost of feoding 4n cmpsmam
to the feedinp of calves with either whole milk and conceatiates
or Mmited wilk aad oslf starter II. The quantity of whole !
nilk fed to cne cal? in the control group was 179.9 ko whetéaa
the aame in a calf of the exparinén.tel grouap wes 5845 kg 33;
adopting the feeding system with cal? atarter I there was e.
saving of 14144 kg of milk wmch could be released for hmm
coustmpiion and a reduction in the cost of ;caaémg to the tm
of 0ge186.8% per calf durdng the period upto 24 weeks of Q&tlﬁn
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SUMMARY

The purpose of the study was to eémwe the phsnmﬁsgicai
status snd performance of calves fed with two different ki!,i:lﬁa
of calf starters prepared from loeslly available feed ‘ingré‘-fr
dieats with those of calves fed whole milk and concom.mwiaa
A total of 18 erossbred calves of the University Livestock
Farm, Manouthy, were amsigned randomly at birth to one of !;Iw
two experimentsal groups recelving calf atarter and the conirel
group recelving whoie milk. ILach group cousisted of one ns.le

snd five female calves, .
I

The two ¢alf atarters used for the feeding of emper%i“
mental calves were iso-proteinous (249 protein) and ;lzso-oa?.o_ri(s
(68% TOR), In eddition to the other ingredients salf starter I
sonteined maize wheress oalf starter II had taploce and horse=
gram, All the calves vere weaned at birth and fed fresh c;olo_e-
atrum of their dams at ten per cent of their body weight fgii'm
the first geven dayse From the eighth day onwards each o:f."! the
- galves of the experimental groups recelved 100 g of ealf g%armr
in addition to the guantity of 2 kg of whole milk, The quantie
ties 0f cglf starter to the experimentel czlves wore zmﬂwﬂv
increased from the level of 100 g fed during the second wu;gak
6 1250 g when the calves attmined the age of 21 weecks. }iﬁt.
the quantity of 2 kg of milk fed during the second wevk wa:'e
gradually reduced to 0.5 kg at the time the calves atiiaine:d
the age of three weeks. MNilk was completely withdrawn tz-on the



diet of the experizental cslves when they completed four
woeks of ages 7The celves of the control group recelived [
whole milk % ten per cont of thedr body weight il tmy‘:':
attoioed the ege of four weeks. The quantity of milk :tcdl
vas graduslly veduced sand 1% vas conpletely withidvawn at i
12 weeks of age., In addition %o milk the calvea in the .
eontrol gx*atép regodved concentratsg st the rate of 2850 ¢ :

from the £1f1h week onvards. The guantity of emeatmﬁei‘:{:
vas graduslly incressed to 1250 g vhen they attained the t
age of 16 veeks, The calves were on the fasding trisl from
birth to 24 weeks of sge. |

mw body walght aid body measurementisa such as mxgﬁt
at withers, body length, hears ginn, peatch girth and ch{;at
depth were taken st birth and nnbuequmtly at intervaie m
seven days till the terminstion of the etudy. Heuples of | |
bloed were colievoted from the cslvee at datervals of Eﬂur |'
wecks for the determinetion of total erythroeyte couit, |
hasnoglobin content and plaszg protein @aﬁimﬂam

Statistical apalyses of the dats vellected mmsalee‘i
that the growth wrate of culves fed on cglf starter I was '
signifiecantly higher as compared to those fed crlf s&mtaz%’v Iie
But there was no eignificont difference in the prouth z-atq{; of
calves recelving calf starter I as compared to the calves ibﬁ
the control group receiving wihole milk and concentratens. @m
enlves in the control group had a significantly hipher gt&%‘l



a5

|
rate as compared to the calves fed calf starter II, The totel
M in body weight recorded for the cslvea fed calf atarizw T
was 44417 kg for a pariod of 24 weeks in comparimm to tm
walues of 43,08 kg and 30,94 kg for the colveg of the eantrol
group and the crlven fed culf -tarter Iz mapeat&wbr. ?&m
mean gain (kg) in body welght per week was 1,80, 1,84 ami 1.9
for Groupe I, II snd III respectively. The analyees of dat&
collected on body measurements revealed that the calves f%ﬁ
calf starter T hed aigniﬂceéxtly higher paunch girth as cm-s
pered to the calves of the oslf starter I, There uss no,
statistical difference with regard to the other body measures

nentc.

The study of the blood values vevasled that the physio=
logienl status of the calves ia all the £roups wWan nomal.&;'
satiefaciory. There vas no statisiical differcnce 4o the :hiwé%

values amongs the orlvea of the three groupse i

The aitrocen Bolance trial conducted at thwe olose ai’
the experiment showed a poaitive nitrogen balsace for the
calves in all the three groups. The ﬁautive pitroren ba}ia:;ee
was wore in the cslves fed call starter I and there were ﬂi{,&i-
ficant differences among the three gronpse i‘ |

The feeding of calf starter I 10 young calves ‘as i;i)ze:ﬁ:
to be beneficial in terms of genersl coadition, physiclogipnl
stotus and weight gain of the calves. A total quantity oi’-f‘.
14144 kg of vhole milk could be saved for human canamptia;a



“
while incorporating the calf atarter I in the feeling uah'ﬂdm
of -8 ealf sloce the quaniity of milk required was 38,5 ké ouly
in the experigental celf whereas 179.9 kg was vequivred Ié”‘r i
eontrol cnlf, In addition, there was s reductien of Bs, ‘3%36-5:’53?
ia the cost of feeding a eslf of celf starter I upto 24 wheks

.Qf 1Y ‘ ' ’ ' '

|
h
[«
f
|
)
:
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ABSTRACT

An investigation was carried out to compare the physio=-
1Sgical status and performance of the calves fed two different
kinds of calf starters. The calves fed with whole milk and
concentrates vwere used as the control. A total of 18 crossbred
calves of the University Livestock Farm, Mannuthy, immediately
after birth were assigned at random to one of the following
three groups. Group I (control), Group II (fed with calf
starter 1) and Group III (fed with calf starter II). There vere

one male gnd five female calves in each group.

The two calf starters used for the experiment contained
24 per cent protein and 68 per cent TDN. The calves on the
experimental group started gebtting calf starter on the eighth
day onwards and the milk was completely withdrawn at the begin-
ning of the f£ifth week of age. The calves of the control group
vere fed with concentrates at the beginning of the fifth week
when the quantity of milk was reduced. At 12 weeks of ege nilk
was completely withdrawn. The feeding trial was a pericd of

24 veeks from the birth of the calves.

The statistical analyses of the data collected revealed
that the growth rate of calves fed calf starter I was signifi-
cantly higher as compared to the calves fed calf starter II.
But the growth rate of calves in Groups I and II was almost the

sames The total gain in body weight was 44.17 kg in a period



2!

of 24 weeks for the calves getting calf starter I &s compared
%o the value of 43.08 and 30.91 for Groups I and III respects
1?6135' P
Evahxhnugh,theie was no aignificant difference witht
regard to other body measurements in the three groups, the é
calves that recqived;calf starter I had a higher’paunch girﬁh
in comparispn to the calves on galf starter 1I, r

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

Eventhough all the calves showed a positive nitrbgent
balance at the termination of the experiment the calves fed .
calf starter I had a greéter nitrogen balance,

Calf starter I was foand to be beneficial in terms of
general condition; phyaiological stapus and weight gein of ;
the celves. By 1ncorpo;axing celf starter I in the feeding
schedule of calves, a quantity of 141.4 kg whole milk could 3
be made availagble for human connumption in addition to a l
saving of He»186.83 in the cost of feeding a calf during
the first 24 weeks of age.



