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Chapter (1)
IBRTRODUCTI O R

The dependence of man on domestic animals
48 a source of power and food is time immemori:l.
With the advancement of time, the discovery of
several means of transport znd sgricultursl miéhie
rery his minimised this dependence for power to
4 conslderible extent. e

Man needs a certilin amount of enerzy and
body-building materi:le which he procures Jjudicie
ously from plante and animals. Fowever with the
passing of time, the imerease in cattle and human
population has resulted in an ever Increaging
conpetition for the availlable foods of plant origzin.
One redeeming feature of thls struzgle is th:t the
fompetition is less for foods hizh in cellulose,
which the ruminint makes use of by a remarksble
syablosis of rumen microflora.
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Indis with its abounding cattle population
rich in mumber, and poor in performince presents
an entirely different picture. A lirge section
of people are vegetariins. The totil cultivable
1and 1s 371 nillion acres (Hand Book of Animal
Husbandry, 1963), most of which is in smull holde
ings of lesy than five acres. The collective firiie
ing has not proved to be a success and the peasantry
ean 1llafford for machinised farming. The farmer,
therefore; hic to derend en bullocks for ngriculturzl
operations fdr an unseeible future. The poor return
from the land, due to the rature of small holdincs
and secondly due to lack of scientific cultiv:tion,
on recommended lines hig resulted in the stock being
not given the due care. The neglected animils move
about, increasing in rumber due to indescriminate
breeding. These animils dumage standing crops and
may become i gource of spread of Infectious dilsecases,
thus becoming & drain on the agriculturil economy of
the country. Added to this,; people are avarice to
slaughter, and in cert:in states 1t 1z bunned by
legislation. Moreover the Indlan cattle are relitively
more resistant to diseages. Thege fictors lave
contributed to the hizh livestock populition of the
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country which runs in astronomical figures
of over 215 milllons of cattle and buffzloes
which is one-third of the totil cuttle popue
lation of the world. ‘

The dlet of average Indian is of much
Jegs calorific value, compared to other coune
tries. The avallability of nilk per capilta
ig 5 ozs. per head per day, wheress the physio-
logiecal reyuirement of man hag been worked out
to be 10 ozs. per head per day. These clrcule
stainces cill for a bold approach in echanzing
the food habite of our countrymen. The clarion
call would be, "Produce (better stock) or perish®.

The question of providing bullock power for
agricultural operations and the need to meet the
increasging demands of milk apd milk products of
a fast developing mation and an e ually fast
expanding population, assumes vist proportions.
At the rate of a palr of bullocks for every ten
acres of land, India neede 32 millions of bullockse
The total cultivable land being 326 millions acres
ag reported by Brar and Sharma, 1963,

The cow bas 4 dual role of producing milk
and providing calves for subsejuent use mf x ag

breedinz or work animals. The buffaloe male stock
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is, however, umble to withstand the etrain of
work as compared to bullocksy, as given by Brar
and Sharma, (1963). The cow has thus to bear
much of the brunt than the buffiloes.

The report of Agricultural Commission in
1937 and subseguent Nationil Income Surveys have
revealed that approximately 40% of agricultural
incone comes from livestock. The contribution of
our livestofk iz ag followsi-

Contribution of livestock to totil Income
from Anim:1 Fuebandry 1980-58, at current

prices.
Serialld ' o ¢ Percenmge'to
Ko. @ Product s § total income
§ § from animal
] ; ~ § Pusbapdry.
1. Milk and milk products.
Cattle and buffiloes. 6445
2e Cattle dung:
(3) Hanure ene Te7

(b) Fuel and other purposes. 0e7
3. Heat and its products:

(s) Cow and buffiloes. 0.9

(b} Others (me:t and mext
products). 7.0
4o Cattle and buffaloeg hides. 1.3
S« Goit and sheep skin. 1.2
6'! WOO]- aﬂ hdil‘. 'R 1’1
7 Egcs and pﬂultryu sse 2.4
8a Bone s ven Oel
9. Increment in stock aew 2.1
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It hie been shown that 1f the existing
cowsg are fed on scientific lines, then their
milk yield would go up by 40%. Therefore,
it is better to asgsess first the size of the
stock that the exlsting land resources cin
afford and to keep apart the same and cull
the remaining extra sock.

In order to improve livestock, selection
for desired traits should be practiced from
the initi:l stages« The earliest and the least
time comsuming trait which cin be recorded with
re:sdmhla degree of accuracy is the Birth Weligzht.
The cost of raisinz livestock up to their produce
tive age is much higher thin thelr mirket value,
as a result the young stock are not given the
proper care due to them. They become unscononical
producers and do not reach their optimum size and
standird of performince. IHowever, if the cost
of ralsing the younz stock is directed towirds
the promiginz few 4 congiderable part of the
battle would be won iIn this war for "Freedom from
hunge»®. Since the birth welght reflects several
features of the animals future, the study of
factors influencing the sime becomes useful.
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There is evidence in literature that birth welght
influences the physical apd functional development
of the animal in later life (Dowson, Phlllips and
Black, 1947; Yso, Dawson and Cook, 1983) as 4quoted
by Singh and Dutt (1961), Singh and Desai (1959);
tlﬁt heavier calves haive higher growth rate

Singh and Desai (1989), Batra and Desal (1962),
Johangson (1962)3 and that female calves with
higher birth welghts reach their age at first
calving earlier ( Singh and Des:i, 19569). Diver-
gent views hive been expressed rezirding the rela-
tion of milk yield to growth rate and birth weight.

The weizht of new born c:lf ig thus of great
importance in Judging 1ts health and subseiuent
performance ag well as the health of the covw.

The welght of the animil at any stige of life is
2z phenotypic expression of its genotype. These
observations justify the study of factors influe
encing the birth welght.

Growth hic besn the subject of study of several
workers since decades. The grea:t philosophers
devoted considerable attention in the third and
fourth centurles B.C. Aristotle recorded dats on
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growth of animils and Theophrastus did similar
work on plints. The real beginning of modern
eystematic measuring and recording of growth
phenonenon ls credited to Quetelet in 1834,
when he reported on systematic messuring of
children. In 1891, lMinot contributed the
first extensive and fundamental studles on
growth of guineapige, which laid the foundie
tion for future workers. Witers extended the
fundanental studies to growth of cattle bezinn-
ing (1906).

Anyone entrusted with study of zrowth
cannot resist the temptition to juote Rubner,
who expressed:

U Throughout the animal kingdom from

the simplest micro-orzinisms to the

most complexly orginised beings,

that in exhaustible power of growth

which ever since the genesis of the

first protoplisa in the infinite past
has created the structure of fog-ils,
remaine of former ages, ag well as

our existence = this eipacity to grow

his remiined as the most remirkaible

phenonenon of niture, the suprome
riddle of all life",




8e

Rate of growth ls one of the most Important
economic factors affecting the age of maturity
and in conseyuence the life-time performince of
a @airy animal and in beef cattle the period to
reach the market waisht. A dosired raite of growth
is 4 good indlecation of the stite of health of
the herd and of the 1ndivit.imls that constitute
the hord. Of severil factore affecting the birth
welght and rate of growth of helfers nutritioml
agpects have been studied most ektensively.

Birth weight has baen found to influence growth
rate (Martin 1956, juoted by Joh:nsson, 1962),
which in turn is influenced by premitil growth,
{(Wrizht, 1921), juoted by De Priess, (1989).
Pactors other than mutritionil also play a signie-
ficant role.

The outcome of sclection precesses for rate
of growth apd birth welght or ag 2z mitter of fict
any other herltible trailt cin be understood better
by knowing the relitive Importince of heridity and
environment in different periods of anim:l lifes
However, cert;in environmantil fictors can be iden-
tified apd eliminated atleast in part, thereby
increasging the genetic component of study.
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The objJective of present study is to place

on record the significince or otherwise of the
factors affecting the birth welght of calves

and their subsei;uent growth up to one yeair of

age.

The study here pertiins to Tharparkar

apnd Hariam breed of cattle and encomnisses the
followlnz studies: -

{a)

{B)
{C)

(D)
(8)

STUDY OF PACTIORS AFFECTING BIATH WBIGHT:
1. Effect of seix.
2« Effect of culving sequence.
3. Effect of age of damn.
4. Bffect of sesigon.
5. Effect of gire.
6. Effect of year.
7. Effect of Gestation length.
8« Effect of preceedinz dry period.
HERITABILITY ESTDHAIE.
STUDY OF MACIORS AFFECTING THD RATE OF GROWTH:
1. Effect of gex.
2. Effect of seison of birth.
3. Effect of seguence of ealving.
4. Effect of birth weight.

FERITABILITY ESTIHALE.
GROWTH CUINE.
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Chapter (2)
REVIEW OF LITERATIURE.

finnnnadlinavaRnEuERRnRaanan

The walzht zifted to calf at ite birth
is coptributory. Seversl fictors sffect the
weizht of 2 young one at birth vhich eventuzlly
influence the growth and well being of the
animil. Various workers lave reported the
gignificince of contribution of different
factors affecting the birth welight.

Before studying the fictors which in-
fluence the birth weight, it is worthwhile to
know precisely as to what hippens in the mx
pronztil 1ife. The premital life conmprises,
ag quoted by Hzmmond (1955) of ovun, embryonic
and foetal stiges. The first phise from fertie
lisation to implamtation lasts for 11 days in
cattle (Winters and Feuffel, 19365 Winters eot.
al. 1942 ag quoted by Hammond, 1955). The
second phase during which major orgins, tissuss
and systems can be differentiited lasts from
11th to 45th day. The third phage lagts from
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embryonic phase to birth, during which perilod
heterogenic growth of varlous orgains and tissues
resulting in great dnd continuous clunges in
the conformation of the Individuil.

There is very little guin in weight during
the first hilf of uterine life. A4t 55 days,
it weighs les~ than 10 z. and at 135 days 1400 g.
the greatest gain being made during the list
phise of premat.l 1ife. (Bergmaimn, 19213
Hamnmond, 19273 Kiglovsky and Lirchin, 1931
and Winters ete. al. 1942).

The influence of sex is sn important
factor of variition in the welght of cittle at
all ages. It is cobserved genera:lly that mles
are heavier at birth thun femiles. Tible lic. 2
gshows the birth weight of mile and femazle c:lves
as recorded by different workers.

The sequence of c¢alving denotes cilving in

succession, with a cert:in interval, the overall
aversge of which varies frowm breed te breed.
In the normal reproductive life of an animil with
increise in age a corregponding imcreise in nuuber
of calvings and size of the dam results. Ihe re-
productive organg also grow proportionally.
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It bae been cbserved by Fitch et. al. (1924),
Eckles (1919 & 1920) ag yuoted by Fammond (1955)
that calves of first cilvers are lighter than those
from mature cows. [Eckles (1919, 1920) as yuoted
by Bimmond (1955) found thit 3rd to 6th cilvers
gave the heaviest calves at birth, while old cowe
gave slightly less thin the averige. |

Dipkauser et. 3l. {1944) found in Blackpied
cattle at Frledlaind Experimental Station that
birth weight increised upto 4th cilving.

Braude & Walker (1949) observed in dairy
Shorthorn breed thut cilves from 3rd or subsa,uent
lactations were heuvier thin those fronm first or
sacond lactations.

Hewit (1951) found that calves of first
calvings were 5 lbg. lighter (6.5 %) lesser thin
average in Redpolled cattle. The cilves of
firest calvinzge were 4 1lbe. lighter (4.5 ) than
the average in Friegian eiitic. There was no
£2l1linz of birth weight until after the 1llth
calvinz.

Asker and Rageb (1952) in their study of
Bgyptian cittle found that seiuence of calving
wae responsible for bringinz about signifie..snt
differences im birth weisht of cilves.
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Iible showing birth weichte of

041?631
i Male. § Fo- §AL1. } Signle §  Author
BREED, ] § male § ficant § and
i i or not. § YOuT.
finup ﬂ;f-i:*llﬂ RUMitn aun tﬂ‘!’ﬂ waonng H?:ﬁ!ﬂ mum; wn ﬁiiﬂ'ﬂﬂ :ﬂll‘lﬂ sitaoweaan :l‘lﬂ LR HER:E: 3
Short-horn - EKnapp ate al.
{(nillking (1941)
m.’ - - = 59‘;2 -
Shorthorn
(beef group) - 702 - w30
Hereford. 29.72 28,02 - e Painm (1944:)
«28 «93
Flenish. 39.9 36.9 . = Joradao and
Kg Kg Agsig (1950)
G1ir. 24.6 23.8 “ - Velga et. al.
0.9 «6 (1980)
Kg KEg
Indoe 30.0 28,9 - - wdOw
Brazllian. +8 o7
Xg Kg
Egyptian 28.77 23.93 - S$lgnifi~ Asker and Ragab
¢attle. ‘ Kg Keg cint. (,.’:.!95:?.?a
* Thagparkair. 48.7 4'7. 5 - = * Choudry and Sinha
lbs 1bse {1951)
Holstein. 96.7 903 - Signifi-~ Davig et. al.
1ibs 1be cant. {1965)
Simental. 46,3 42,6 - - Potrovic (1956)
Kg g
Gir. 52.9 40,6 5l.4 - Pattabbiranmun
1lbe Ibs. 1bs. (1257)
Red Sindhi. 46.5 44.8 45,7 - w30
1bs, 1lbe ibs
Kingayam, 46.3 43.5 44.9 - wnw

ibsg 1bs 1ba
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1; 2# 3. 4. 5. 8..

Hariani. 8l.8 40.8 80«8 glgnifi- * Kohll and Suri
1bs lbs 1lbs cant. (1957)
Hardana. 4e38 40,74 0562419 - * gingh and Desai
1lbs 1bs ibs (1959)
Sahiwal. 52.80 47.95 50.2 Signifi- Singh and Dutt
° 1bs 1bs 1bs cant. {1961)
Kipgayam. 44.6 4l.4 - - * Littlewood
1bs 1lbs : {1937)
Ongole. 62.0 §57.7 - - 0w
- lbs 1bs
Sindhi. 44,9 41.7 :
lbs lbs - re .do,.
Sindhi. 47.2 43.7
lbs 1be P o ¥ Anantilorishnan

& Iazrus (1953)
Folestein. 94 80

friesian. 1lbs 1lbs o - Gillmore (1952)
Browle 85 80
gwiss. 1bs 1bs - - e .
Shorthorn. 74 3
Ayrshire. &1 72 | .
Guernseys 71 65
lbs lbs - - R [ o
Jersey. 60 83 ' |
1lbs lbse = - eine

REREBRCREPERR BB PR RE S f SR kR PR B g hprd **&****;#-ﬁ#**l‘#* FRpREEER

{*) Quoted by Singh & Dutt (1961)
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Ljubeckii (1953) observed thit weizhts were
greztest for calves produced at 3rd to 7th c:lvings
when sired by older bulle and only slightly less
in those produced at 3rd to 7th calvings when
sired by younger bulls. Calves produced at 8th
to 9th calvings had greater live and birth weizhts
than those produced at lst - 2nd cilvings irrese
pective of age of the sire.

Anaptkrishnan and lazrus (1953) studying the
birth weights of cailves noted thit se uence of
cilving hid slgnificsnt affect on birth weizht of
calves of Red Sindhi, Gir and Aalf Ayrshire X Sindhi
breed.

Suchanek (1962) while studying Czeckeslovian
Red spotted ecattle observed that calves of first
cilvings were 75 lighter and those of second cilv=
ings 2.7 & lighter than ealves of subseiuent cilve
inge, between which there was no appreciable
difference.

Stegenga (1962) reported thit calves of
heifers aged about 2 years vere 2.8 Xz lighter at
birth th:n calves born to older cows. The breed
under study was Dutch Friegian cattle.

Ridler et. al. (196.3) foupd in Friesians
4and Shorthorns thut calves of first pregnancy were
smiller thin those born to liter ones.
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Dickenson (1960) asg juoted by Ridler et.
al. (1963) suggested that calvee of first calve
ings experienced restricted growth 1n utero
leading to smuller birth welzhts.

Kohli & Suri (1857) stated thit in
Harlana catitle the seyuence of cilving did pot
affect the birth weight significintly.

Lall and Rizvi (1959) reported th:t sejuence
of calving hsd mo signifiesnt iffect on birth
welght in Hurrah bufialo calves.

EPIECT OF AGE OF Dalsx

the aze of the d:m influences the birth
welsht. The affect of age of dum lg analogouns
to that of seiuence of calving and the gize of
the dam ag well. In a normal reproductive life
of an animsl, with increasing age of dam,
the nunber of calvings increises and so also the
gsize of the d:m with each cilvinge The gize of
the dam influences the size and hence the veight
of the ealf at birth. TFemales of larger bLreeds
give birth to larger calves. Alsgo larger indlie-
viduals in 4 breed produce larger calves.
Beckles (1919) and Knapp ets al. (1942) ag quoted
by Hammopd (1955) found thit larger dums give
birth to larger off-springs than smaller ones.
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Some of these authors fourd the size of the dam
to be the most impordant single fuctor in deterw
mining the birth weight.

Mlicka {(1949) found in Bohomian and
Horavian pled catile thit cows over clx yeare
influenced the effect of length of dry reriod on
the birth weight of calves. This relationship
wag smiller in younger cows (upto five years of
agel.

Anzntakrishnan and Iazrus (1983) observed
in Bed Sindhi, Gir and 4 Ayrshire ¥ Sindhl breed
that the age of dam ot first cilving hud no influe
ence on the birth weight.

In Herford cattley Lagely, Day and Comfort
{1961) found thut age of d—».;.m had a significunt
effect on birth weight of eslf (F £ .01).

$ingh and Dutt (1961) studying the birth
weights of Sahilwal cititle fournd that the blrth
welght of Sahiwal calves tended fo incra.se it the
rate of 0.152 1bs. in male and 0,214 lbs. in female
per mnth increage in the age of dams When birth
weights were adjusted to the bugls of 7 year old
damg mile calves aver:ged 2.5 1bg. bheavier than

fema 1@'&-
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Investlzstions on about 4,000 Dutch
Friesian calves by Stegenga: (1961) revezled
that cilves born to heifers :ged approximitely
2 years wore 4.8 Kge lighter at birth than
calves born to clder covs.

The effect of seuson of cilving 1f any on
the birth weight of c:lf is indirect. The first
af to be effected being the prezrnand anim:l.

The rite of growth of cailf ig mixinum during the
Jagt third of pregnincy. Hence thoge cows in

which the lasgt third of preznincy fulle in the
seison. When the environmentil cordltions are
optinmum anpd when there is no prevel:ince of any
disease there 1lg every like;ihesd of batter birth
woicht within the limits for the breed. The differ=-
ence, 1f any, may, however, be signific:nt or in-
significint.

Knapp and lambert (1944) in Shorthorn breeds,
Braude & Walker (1949) in Dalry Shorthorn calves
Askar and Ragab, (1952), in Bgyptian cittle apd
Petrovic, (1956) in Simmental cittle observed that
seagon of cilving lad no effect on birth weight of
calf.



19.

BFFECT OF SIRE:=

The sire and dam in gemeral are eiqually
important in Inheritince. The sire, however, has
an advantige in being sble to have more off-
springs in a single seazson. Therefore, the sire
is more Importint in determining the inheritince
of next zenerition, although not importint in
deternining the inberit:nce of any one animil,
{Lugh, 1963).

Paim (1947) observed in Fereford herd that
the bull did mot influence the weight of ealf at
birth.

Ragab and Acker (19861) fourd in Lgypbian
cattle that the slre of the c.ilf influenced the
gestition lenzth significantly. Since the gestie
tion length ies positively correlited with birth
wieght it cin be deduced that the glre effecis
the birth weizht of the culf.

Ananta: Kriehnan and lagzrus (1983) studying
the birth weicht of cilves of Red %indhi and Gir
breed obeerved that individual sires affected the
birth welzht of cilves.

Contrary to this, it was obgerved by Kohll
and curi (1957) thit the s=ire hid no effect on
birth weizht of ecalves in Hariipa. '
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RERECE OF T0AR: =

The effect of year in generil represente
the combined affect of mimgement feeding
practices, avallability of feede and fodders,
which in turn ie dependent on raln-fall, temperie

ture etc. and prevelance of dlseases.

The average length of gestaition is 4 stutige
tic.;l compogite plcture of miny individuals cuses
no one of which may perhipe hive been exacily of the
ayerasge length (Iush, 1863). The fict that length
of gestition is = specles chiracterietic seems to
guzgest that the length of gestition might be due
te direct genetic influence. Vairisitions within
gpecies are attributed partly to differences in
genatic make up and partly to certaiin environe-
mentil factors such as gesson, your of service or
parturition, age of dam etecs Inter breed differences
are heriditary.

There is great gpecles difierence in physio=
logiecal aze (state of development 4+t birth) of the
younz at birth, depending on how great & part of
growlng perlod is spent ln utero. Among farm
anim:le fosl is born in advanced stite of develope
ment and is physiologicilly older than the young
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of other species at birth. The limb and calf
are born slightly younger physiologle:illy

( Hammond, 1955) quoting Iowery (1911);
Heltleekan et. ale (1943). Within sgpecies,
breed differences and other genetical factors
affect the birth weight.

Dipkauser at. 3l. (1944) found in Blackpled
cattle thut birth weight increised with increace
in gestition lenzth and vice vers:s They obserw
vaed thit gestition length increaised upto 6th
Calving whereas birth weizht increised usto 4th
ealving only.

Braude and Wilker (1949) studyin- the birth
weizhte and body measurements of Duiiry Shorthorn
cilves noted th:t the lensth of gestitlon «ffected
the birth weicht to the extent of .91 = 924 1bs.
for each extri duy of gestition. This rate of
increase was not affected by sex of c¢:1fy, manper
of miting or rumber of lactitlons.

Hale e:lves were cirried for 1.86 duys
longer thin fem:le c¢ulves ind thie waes found to
be significant.

Jordao and Assis (1950) observed in Flemisgh
c:ttle In Brazil th:t mle ealves vere cirried for

1«6 days longer than the averapge zestation lensth.
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( Table 110.3)
mm smwmu AVERAGE (GESTATIOR IENGIH OF cu‘ IR,
L § = & §Signifi- § Author
BREBD. § Male. fmale. & AXL 4§ cant or and
g - ] i not. § yoar.
2 3. 4, 8. Ge
Rllﬂﬂl’lﬂﬂiﬂlﬂﬂﬂ pHEHH g ARG et oSt sl ER RNl RIS RN
Shorthorn 280.8 o Kruapp ete als
{Beef group) - - duys (1941)
Shorthorn 281.7
Blackpled 28l 276.7 2785 Dinkiuser et.
cattle. diys daiys davs - al. (1944)
Hereford. 2739.88 278.81
£1.383 11.91 e - Paim (19244)
dsys diys
#Memishe 2779 2777 277.8 Jordio & Asele
days diys days - (1947)
Tharparker. PER.50 285.80 287.15 Choudry & Sinha
846 1.48 + «34 - {1951)
days days days
5 g?p ti-i n 28993 289.2 289 n-s Vorn- Ba g.'zb & A Skar
cattle. days. days d.ys aigniem {1981)
fif.’_t nt.
Folestien. 278.9 278.4 N - Davis ets al.
days dzye (1985)
Bariina. 291.78 289 200,73 Signie  Kokli & Suri
+ .87 * 294 + 091 ficant. (1957)
days diyse days
Tharparkar. 289,40 287.24 288,36 lNohe Sinzh et al.
2 0e48  * 0,48 10435 egignie (1958)
diys days diys ficant.
Aberdean= 278. 6 s foote at. al.
Angusg. e - days (1980}
Shorthorn. - - 275.9 p— wdow
da ye

«ss COntd.
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hed 286.,5 28B4.5 285.86
Sindhi. 24 0e5 2065 * e 306
days dayve dayse
2 5a8
days
Frieslan. - e 282,28
+ 107
days
Holestain. 2789
diys
Jersay. 279.3
d. ¥s
; diys
gurensey. 2840
d.: ye
Brown ey
Swiss. days
Afrikaners 281.1
diys.

Ge

i S - Sy B S

Singh & Ry
(1962)

Singh & Duf:t.

(1961)

Deesouky and -
Bakha (1961)

U- $-ﬁ.ﬁ.c (1951)

quoted by
Danasouty (1962)

.-‘,io -

Van Grann and

Jouboart (1961)
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Choudry and Sinha (1961) studied the
gestation period of Tharparlar in vhich they
observed thut theré was ellght wariation In
gestation length in different seasons of
calving. They also noted thit there was no
tendency for hizsher birth weilght to be aesce
clated with lonzer zestation periloed.

Mmgub and dsker (1951) observed that
male eilves werse carried for a significantly
longer pericd than femile c:ilves in Shorthorns,
Shorthorn gr:des and buffiloes except in
Bgyptian cittles. Posgitive correlsation wvas
observed for all the threc breeds studied.

It was+ 0318, 4+ 0,218 and 4 0.354 for Egyptlin
cattle, buffzloes and chorthorn grades respecte
ively (Significant at 1€ level). There wug Mo
siznificunt @ifference in the time spent in
utero by two sexecs in Egyptiin caittle.

The positive correlation between gest:tion length
and birth welcht may be due to the fict that
heavier calves of either cex need a longer tlue
to complete their prenm:til growth.

Brakel, Rife and Saligbury (1952) recorded
0«77 daye longer gestation peried for mile ealves

in Ayrshire, Broun wisge and Jersey breeds.
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A positive statistically significint
correlation wss observed in Ayrshire
{ + 0.26), Brown cwlss ( +0.54), 2nd
Jersoy ( +0«27) breeds but not for Guren-
gey and Holestein-Friesi:n cows. .

Ansnta Krishnain apd Lazrus (19853)
gtudying Red €indhi and Gir breed observed
a positive significint correlation betueen
birt: weight and gestation length for male
calves ( + 0.245) but not for femule cilves
{+ 0.083) of fed €indhi ind + 0.379 for mile
calvae apd 0.052 for femile cilves of Gir
breed.

Panbaw .y and Ahmed (1854) working with
Egyptian esttle obgerved s correlition co=-
efficiont of 0338 between gestation lenzth
apd birth weight of calf.

Rellineon {1965) in hls review of
tpariditary factors a ffectir_lg ra>roductive
efficiency in caittle® hag Jucted the findings
of severil authors.

Jaffar ots ale (198) found a positive
correlation of O.61 i 0,09 on umdjusted
data and 0.52 £ 0.10 on sex adjusted d:bse
Thay felt thit these effects night be due to

coiinn CiulsSegs
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Brody (1945) ag quoted by lammond (1985,
maint:ins thit cilves with birth weight less
thin averige for the breed are anstomleslly and
physiologically younger th:n npormal +% birth and
their heat regulsting mechinism is not developed
fully. Such anlmils have conse usnily less
power of survival after birth.

gingh ete al. (1958) in thelir study on
heritability estimite of zect:tilon lensth
in Tharparkar observed thit the exleting sm:ll
wariations in gest:tion lensth was very 1ittle
genotic and, therefore, they concluded that 1t 1s
not possidble irp Tharpark:r herd to medify zestie
tion lenzth, Indirectly it Indic.ites that ihe
birth weizht cepnot be increaised by modifyling
the geetation lenzth.

Defrics (1959) studying the geststien
length of five major d:iry breeds cbgerved that
miles were cirried one diy less are spproximidely
1 1b. lighter ot birth thin the iversge for thit
breed. It was predicted that the mean length of
gest:tion period would bes decreised by almost
10 daye in three gereritions if 57 of w.los and
50% of femile cilves resulting from shortest gestie
tlons were szaved is breeding = tock, However,
the decrease in zestition length miy have some
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deleterious effects on the well belnz of the
of fegprinz viz., the incomplete developmant
of heat reguliting mechanism referred to
prefiously. The study ol thls aspeet needs
experimentition.

Weizht (1921) as iuoted by the afore-
g2id authors his stated that birth weight is
determined by pren:t:l growth and the time at
which the premit:l growth is terminited by birth.
The correl:tion batween gestation len:th and
birth weizht indicites 1 m.themiticil relaitionw-
chip and not necessarily . casu:l reliiionship.
Usin: p:th coeficlents Wrisht (1921) his demonge |
trated that birth weight iz Influenced to a
zreater extent by pren:til growth r«te than by
gestaticn lenzth.

gingh snd Dutt (1861) observed thit there
wig a slizght relationship between gest:tion length
apd birth weizht in ahiwl cittile.

Singh and Ray (1261) noted th:i there was
no correlation between gest:tlon lensth and
birth welzht of cilf in Red Sindhi e¢attle.



The period elapeinz betueen tuo congow-
cutive lactations, when there is no milk,
constitutes the di'y pericds It iz .only during
the dry period and the last week of lactation
thit « high producing cou regains the calcium
and phosphorus drawnfron her body rescurces
earlier in the lactatlon. The rest perind
en:bles the cows to rebulld in hor body ths
gtore of mutrienis which she hae driwn Upon
during the hedght of lactition, This ree-
g2ining of nutrients and also the "steaming up®
practiced 4 thls ctige ennibles the inimile
to divert more of nutrients towirds the growth
and development of the foetus. The diagrim
given below Illustrites the interplay betuvesn
mutrition and the development of different

organey parts and tissues of the body s

[Pme ENTA.

i
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expliined by Himmond (1953) in "Thwory of
partition of nutrients according to wei:bollc
rate". In the diigrim the nusber of arrovs
denotes the met:bolic riate of the tlssues and
the placentis When the mutritive supply 1s
plentiful, a1l tissues of growing anliml or
preguint female receive sufficient nutrition.
When the supply of mutricnts 1s linited,

one arrov may be deducted from 2ach Lissue

and growth of f1t is then completely stopped,
wheress zrowth of cther eirlier muturing '
tissues contipueg but at 2 slower rite.

By further veducing the nutritive supply,

the direction of the arrow for fut 1s revercsed
and another arrow deducted from each of the
other tlscues and placont:e Thig 1llustrites
that sarlier maturing tilscuecs like braln, bone
and foetus still conblnue to grow amnd fat 1s
lost to supply the animal with eneryy.

At a still lower level of putrition bomne growih
ceiges and both muscle and £ are broken doun
for maintenance and growth of the foetus and
the centril nervous system, tihe most vitil orgin.
Aarther reduction in supply will resuli In death
of the animail.
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The importance of steaming up and
4 reasgonible dry period ie emphisised here.
The extent of effeet of precesding dry peried
on birth weight has been reported by variouns
workers.

Kudlicka (1948) observed thit cows over
S0 Kz. of Silesian and Fuldl:.nd breed of c.tile
influenced the effect of dry perled on the
welzht of nev born calf. In 211 the breede
studied by then the others being (Mor:viinpied
cattle and Bohemian) thies relitlonchlp was
greater in cowe (over slx veirs) ind sm:ller
with younger cows (upto five yeurs).

Apinta Krishnan and Lazrue (1853) found
that thers wae no correlitieon betwsen prececd~
ing dry period ard birth weilrht of cilf in Gir
and Red Sindhi breed. The correl:tlon co-
efficlent vas 0462 ind -.004.

Dnsn Ya (1933) ag guoted by these authors
fourd & poeitive correl.tion between length
of dry period and birth weight In Red Germun
breed. '

. Krigenecky and Kudlick: {1044) re;lmrted
that the welght of the new born cilf decreassed
with a reduction of preceedin: dry perled in
Moravian, Bohemlin and Silesian breeds.

\



Combery and Cersovsky (1956) studying
the Blackpied low land breed of catile reported
thit there wis & definite relationship betveen
dry periods of less than 30 dayes and birth welght
{r & T.5354). A longer dry period wis not
related to increase in birth welight.

(B)  EERRITABILILY DOTIMATER:
The magnitude of herit.bility of any

trait indicites the potential effectiveness

of selection. Estimutinz the herlit.bility eof
various tralts is of immense value in implementing
gelection progrsmmase Horltabillity of blréh
weizht as recordsd by other .uthors 1s given in

tadble 4. (Seec page 32).



32.

Table (4)

TABLA STOWING FERITABILITY OF BIRTE WEIGHT.

S VS Y v e D i A B N SN i T . N m.—ﬂ‘-ﬁﬂﬁm'ﬂ-““-ﬂﬁﬂ-“ﬁ—

Author and -

Breed. i teritie § lethod.
§ bility. § YB3 T
Beaf e¢attle. Da23 Intra-gire correla- EKnipp & Forsikog
tion. (1946)
- 04 Sire-progeny
negrescion. wil=
Beef breed. J.45 Paternal halfe Greczory, Blunn
(North Platte) sib. and Baker {(1980)
s : Q)= ity
(Valentine)
Ezystian Agker & Ragadb
cattle. D217 - {1952)
Hereford. 0.35 - Koch and Clark
(1955)
wd0w= Dadd Regression of ofie
spring on dan. 0=
= Dedi Regreasion of pro-
geny <verige oh
Baplinie 0.135 ——— Singh and Desal
(1959)
Hereford. 0«67 Faternil half-sib. lssley, Day and
Comfort (1961)
Sahiwal, 02345 Paitern:1 hilf-slb
« 158 correla tions Batra and Desal.
Tharparkar. 0.002 Intra-sire, daughlter=
=84 dam razrescion. ginzh et. al. (1958)
s o 0.002 Intriegire correli=-
+0G69 tion. R
wiip=- 0320 Halfeslb correlation. wilpe
« 083
Beef cattle. 0.53 — * Quesenberry (1951)
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(*) Quoted by Winters.
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(C) STUDY OF AACTORS AFFRCTING THE
RATE OF GROWTHs -

Of the miny faictore which might be expocted
to influence the birth weight and growth rate
putritional aspects have been studied extensively.
mnt:ral of rate of gain rather thun absolute rate
of gain his been the iain intersst. Increised
rate of gain is 2 desirable attribute. For growih
studies, it ig egsentiil to distinguish Detween
the chronologleil uige and physiologicil age of the
apimil (Brody, 1948, is gueted by lmmond, 19805).
The chronological time is me:cured by rotitlone of
the sarth around 1ts axls and is agsuned to flow
uniformly while physiologic:l time i~ meaisured by
the mate of chinge in the org:nism und isy thorofore,
variable. Quoting Bredy (1945):

"If the life-spsn ig 90 days in Drospphlla

and 90 yoars in lomoy we may say that the

PhYsiélogic cleock of the fly runs about

355 times ag rapldly as thit of mn'.

Increaged rate of growth reduces the wiproe
ductive perliocd orior to breecd:ible age. Howaver,
it hag not been conclusively demonstrited that
increased growth rite ils clogely correlited with
1life time performince. Some doubt haes algo Leen
expressed whether tis high rite of wistige,
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in dairy cows and broed sows, resulting from
incidence of disease and reproductive fuilures
may not in part be consejuence of rapid growth.
fanshon and his co-workers (1953) using identi-
esl twiln cilves found that the aversze length
of life of heifers on 2 lov plane of nutrition
wig 95 monthe compared with 75 menths for those
reared on a high plune of mutrition (llumnond,

1955)«

Veizi, Chieffi ind Abrew (1950) working
with Zebu pd Indo=br:ziilian cittle observed
that n:les of Indo-brazilli:n breed vere somevwhat
heavier at 24 months than Kinkred. The welshts
for miles a2t 24 months were:

Kapkrej 340.6 = 8.0 Kgj
Indo=-brazillian 332.6 = 8.4 K3
figllore 312.5 = 5.9 Kg. and
Gir 273.0 = Gl Kge

Grezory, Blunr and Baker (1950) study-
inz the growth r:te of boéf cilves observed that
there wee no oiznificant difference in the mein
zadin of two sexes 2t Torth Plitte and V:lentine
“ta tione.
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Rollineg and Guilbert (1954) observed
in beef calves that the lictating abllity
of cov made a major contribution to the
growth of calf throughout the S-month
suckling pericd. Bull cilves g+in 0.13 lbs.
more per day thain heifer cilves upto 4 months
of age vhich wis not significant.

Davis (1956) studied comparztive growth
of Ayrehire, Guernsey .nd Jersey miles for
first 6 months of life. Ie observed thut
Holstelns were heavier at birth and the diff-
erence was still spparent «t 6 months.

The overall growth rate of Ayrshirss wag slower
and that of Jerseys faster thain that of other
breeds.

Increage in the live weizht from birth
to 2 years at 8, 12, 18 ind 24 months were
studied in Chiin: heifers by Bujatti (1957).
The raite of live welght gain and giin as a per-
centige of live welzht decreased with age.

hHacords of monthly welzhts of Ayrshire,
Guernsey, liolstein and Jersey younz cittle from
birth to 2 yeirs were studled by Morrison (1957).
It wag obgerved thit bulle mide distinctly more
gainsg than the helfers of the same breed and alse

were uswally tiller at a given age.
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Thomig, Mirlowe and James (1958)
studied preweaning growth rite snd type score
of beef cilves. They cbserved that sex of
the eilf influenced growth rite siznificintly
in both the creep~fed and non-creepfed groups,
but his little affect on type score. Bull eilves
grew approximitely 5% faster than eteer cilves
and esteer calves grew approximitely 8% fister
than heifer calves.

Brandt (1958) studying heterosis in dairy
cattle as meisured by certiin observ:itions found
that Guernsey X Holstein -Friesiin femile eilves
miintiined thelr superiority through 180 days
of age over Holeteinw-Ffrieelin X Gurensey cattle.

Eoch and Gregory (1960) evaluating the
influence of sex on birth welght and prewesning
gain in beef cittle observed thit the rates of
gain upto weaning for bulls were 1.656 1bs. per
diy and for heifers 1l.543 lbg. per day.

Makela (1960) studying the growth of heifer
calves of dairy breed observed that welght gain
in firet two months was not related to birth weight.
From 6 to 18 months growth of heifers was fairly
constint and 2t 18 monthe live welzht wig about
330 Kg. Bulls grew fasgter than heiferse.
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Growth ™ate in Bgyptlan cattle and
buffaloes from birth to 11 years old was
studied by Ghoneim and Bafat (1960).

They obgerved that superiority of males
over femles wag maintained throughout

but varlitions in weights were relatively
high. Similar observitions were recorded by
Suchsnek (1961) in Czechoslovak Sedepotted
cattle.

The effect of seison of cilving on
subsequent growth is conse,uence of availibie-
lity of pagture etce to the cow since the growth
rate in first few months is dependent to a wvery
great extent on the lactating ability of the cow.

Phillips (1946) observed in dairy Shorthorns
thit autuzn born cilves (October = Deocember )
made greater gaims during the period of 700 days
from birth (7375 1lbs.) thin those born during
rest of the yeire The reison atiributed to thise
wag probably 2 hizher nutriticn and secondly
that the asutumn bern calves were on grasgss during
their first swumer.



38

Chieffi et. al. (1951) studying the
growth of Zebu cattle born during dry season
(April < September ) and rainy sesson (October
= March) observed thit cilves borh in former
geason were 3.7 Kge lighmr.

Thomss and Mirlowe (1958) studying the
growth of beef cilves found thit seison of
birth lad signific:nt Influence on growth of
non-creerfed cilves, but wie of no o racticzl
importince on growth of creep-fed cilvess

Foll and Sramek (19858) found in Czechoge
lovak heifers that growth wvae most intense in
heifers born Teptember ~ Jcitober apd July and
Auzust. It was sldue st in those born in lMurch =
April. The differences bocame prozréssively
greater and were significant in the second
180 days.

The weizht of beef cilves st birth,
60,120, 180 and 240 days of age were studied by
Broun (1960). Calves born im autumn were lighter
than those born in epring im 411 compirisons
except at 240 days in one herd. I8 observed
further that the Increase in c.ilf welght wag
agsoclated with increace in age of dam upte
gstige at which the milk production reiched
its peak.



32,

Such:nek (1961) obesorved in Czechos-
lovak hedspotted cattle that the weight gain
of spring born calves were lesz thin thosge of
autunn born cilves.

Ridler (1963) gtudyinz the growth rate
of heifers of Sherthorn and Friesian breed
from 0 = 6 months obgerved that autumn born
cilves of both breeds grew siznificaintly facster
than sprinz born cilves during the first 20 duys
of 1ife. Iuring the second 90 duyes of life,
there were only random differences bétueen tha

Zroups.

EEEECT OF SEQUBHCE OF CALVING:=

Rolline and Guilbert (1954) found in
pure breed Fereford that dame In the age range
of 7 = 10 years produced calves thit grew figter
to 4 months of age and were heaviest it weaning.
from 4th month to 8 months of age, the eilves
from lst #xkwiugcaly helfers and to a lesser
extent from second ecalf cows grew fagler than
those from cowe in the optimum age range referred
aboves This ig due to a greater persistency of
lactation in younz cows compared older cows since
geverzl invesglgitions hive found This to be the
cagse in dalry cattle.
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Dickineon in 1960 (as ywoted by
Riddler ete al. 1963) suz-ested that cilves
born to heifers may grov faister than cilves
born to older cowsy beciuse they hive expere
lenced some restriction in utero leadinz to
smaller birth weldghts. This would also be

a form of compeng:fory grovth. Iowover,
Rlddler et. al. (1963) dild pot £ind this to

be so in their studies of growth rate Shorthorn
and Frisslan heifer calves.

Abelin and Ritter (1962) studled the
relationship between birth welght and welzht
at 1 year in helifer calves in a spotted wountaiin
herd in trub. They found that birth welizht ws
of no use in predictinz subse,uent growth; but
there wiz a forrelition of r & + 0.5031 between
3 months and one yoair body weight.

Makela {(1960) studied growth rate of dairy
cilves in Vikied Rirn, le observed thit weight
giin In first two months was not related to birth
veizht, but after the two months period the heavier
calvee grevw faster and bull grew faster than heifers.
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Ridler et. al. (1963) studylnz the growth of
shorthorn and Frieeian heifer calves from bilrth to
6 months found that there were significant neg:tive
correlations for cilves of both breed born in autuwin,
between birth weight and 'r.a.te of live welght gsain in
first month of life. Thers was positive correlation
between birth weight and rite of g«in in fourth
month of life.

The heritability of grouwth rate ags recorded
by other workers is tibulited in Table lio.#.5.

{ See page 42).

THE_GROWTH CURVE:=

There are Bany methods of studyling growth
viz., the actual growth curve, percentige increment
method and the weight gzaiined per fized unit of time.
(4inot, 1907; BDBrody, 1945; Iammond, 19522).

For practical application of zZrowth studiegy the
actual increment per unit of tiue or the actuil
growth curve are used.

The growth curves vary from place to place
heciuse of difrerent psatierns of feedling adopted
at different plices. Hence it is diflicuit to
hive "gtandard” growth curves for coupsrison with

the srowth rate of otber herds of ssue breed.
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Tadble (5)
FERITABILITY OF GAIN IN WEJGHI.

Breeds § lFeritu- § lHothod. ) Author and
§ bility. 3 ] year.
Beef breed 054 Regression of parent Warwiek and
Hereford. weaning on averazge offe Carturight
welght. spring ueing gain - (1988)
i tio.
Heréfbrd. D21 {ig 2 permainent Eoch and Clark.
characteristic of (1955)
CoWe
=d0= 0«70 Represcion of off-
snrinz on dan. e (T
w( 0= 0.17 Regression of pro-
Zeny averige on
sire. o
=0 0.03 La SJ.BY, Day and
wesning Comfort (1961)
weizght. o
Beef cattle. Oe3 Sire progeny Knapp.and
weaning rezresclon. Hordckog
woeizht. {1946)
weaning *  (uepenberry

- X o e e e I e v e e a2 e T e e I o T e T B e G e e K e

(*) Quoted by Winters (1948). Animil Breedin:z.
lew York. London.
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Barlett «nd Jameson (1932) observed
in dairy shorthorn calves {none-pedigree Shorthorn
cows X dairy Shorthorn bulls) that from birth to
Gmntha of age, the averige dally gain live weisht
incresse 1s not constant, bﬁt tends to show 2 proge
reseively gre.:atar incresse per duy. |

Campbell znd Flux (1952) recorded In
Kew Zealuind Jersoy and Mrilesiin cattle that mean
walzhts lncressed upto S monthe, when the rate of
incre:se dsclinecs.

In & preliminiry study of zrowth in Hariapa
herd st I.V.B.Jey Izatnagary (Annial Seport I.V.R.l..
1956.57), it was cobserved th:t the body weight was
doubled in three months ind 3504 of birth weight
in a year's time. The rate of growth wais highest
from 1Z2th te 16th veek.

Ridler et. al. (1963) studylng the growth
rate of dairy heifers recorded that rite of gauin
acclerates from birth to 3 - 4 monthe of age.

At this stuge, they observed inflections In growth
curve of both the breeds studled ss Indlicated by
Brody (1945).
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Chapter (3)
MATERIALS & HETHOD S.

Aent RN EmR BN REREN ot ol nitonkng

MATERIALS.
SOURCE AND COLIECTION OF DATAS=

The dita used for this study conprise of
records of Thirpirk:r herd maintalined at the
Governuent Cattle Farmy Patna. The farn was
established in October, 1926. Thirpirkir breed
is maintsined in this f.;.rm eince 194G, prior to
which Sh:i:hibadi breed was alego kept. During the
period of study the feeding and mimazement hig
been on recommended lines. The eowr were allowed
to graze twice a day after morning and afternoch
milking. The msintenance ration of the cow comp=-
rised of green fodder, dry fodder and concentrate
mixture (L Kg. per cow per diy). The production
allowance was 1 Kg. of concentrite for every
3 Kg. of milk., Twoc ounces of =1t ind ons ounce
of mineral mixture was algo included. Pregmant
cows ware fod 2.5 Kg. of concentrites per head
per day from 7th month onwirds, besidee the other
constituents of the rition.
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The feed schedule for Miriama herd at
Dumrion 1s on similar linees except that the
calves are not weaned at birth.

The number of obsarvitione recorded for
studying the effect of ye:r, sex and season of
ealving were bised on 2323 birth weizht of calves
born over a period of 12 years from 1946.63 in
cage of Tharparkir herd and 230 birth welights
of cxlvee In the cise of Mariana bherd born during
a perlod of 12 years from 1951 to 1963.

{ Por fictors cther thin those mentioned above,
data were tiken from 1037.63 for Tharpark:r herd).
There were 1152 male ind 1171 femile calves .of
Tharparkar and 479 male and 451 fenmile cilves of
Barlaom. The cilves were born 11 the yeir round
. and thelr veights were taken ae soon ag possible
after birth. The se:sons compared t-;eées

Winter defined is November - Japuary.

Spring defined aes Tobruary = April.

Sumer defined ag My - July.

Riiny defined ag August « October.

The influence of age of din on birth welzht
vag studlied by classifying the cows into four age
groupg as belowie

1500 days and belov.

2000 = 2500 days.
2800 dﬁyﬂ and above.
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The pumber of obeervatlons were 1721 for
Tharparkir and 479 for Harlani.

The effect of seiuence of cilving on |
birth veliszht was studied on the basis of
1709 cilvees in case of Tharparkar herd and
938 in cise of Fariami herd. In Tharparkar,
cilves born in 8th calving and above are clagsie -
fied in one gzroup as "8th calving®” and in case of
Harlana, calves born in 7th calving and above
are grouped under "7th calving".

The correlition betuween gestation
lancth and birth welght was ealculited on the
 basisg of 966 paire of obeervations for Tharparkir
and 289 paire for Hiriam breed.

To deternine increase in weight for a day
inerease in gestition length above the average
gestation lenzth, the regression of birth welght
on gestation lepsth was ealculited. There vere
966 paire for Tharparkar and 289 palrs for Hiriama.

The correl:tlon between precesding dry period
and birth welsht wae calceulated on the basis of 504
paire of observations for Tharparkar and 301 palrs
for Farizma. The dry period exceeding over 324
daye were exclvded ag it was felt to be too high.
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The heritability of birth weight was
calculsted on the basis of 1611 observations
for Tharpairkar and 714 obegervations in case
of Harlam. The mumber of sires in case of
Thappariar wag 29 and in case of HMariam 19,
The sires huving less than five off=springs
vere not included in study.

EATE OF GROWIH:=
The data for studyins the factors enu-

morated earlier on the rate of growth were
colliected from the same source as for the gstudy
of birth weight. The calvee were woalghed as scon
ag possible after birth and chen a¥ monthly
intervalsy welzghts were recorded for the precont
gtudy upto one vear of age. HRecords of 1260 asg
could be utilised for study in Tharparkar and
of 1961-63 of Mariin: herd vere taken up for
study.
The feed schedule for ealves of at
Government (attls Marn, Patha, ie as followgs~
Colustrum for 7 days. 3 to 4 litres
per calf per day ziven in morning and evening.
4 litres of milk per dsy (divided for two times).



4 litres of milk plus 0.5 Kg. of concenw
trates. Roughiges ad 1ib.
Sxd months~
3 litres of milk divided two timees plus one
Eg. of concentrates ad 1ib. |
4th = 6th momghi=
2 litres of milk per day per head. One Kg.
of coneentrata.s. Roughages ad 1ib.
deifers € months apd above:=
1.5 Xg. of concentrates per head per daiy.
Roughages ad 11b.

lver 6 monthe and above:-

Same a8 for helfers.

In Tharparkar herd cilves were weined at birth.

The monthly welghinges vere coneidored
for studying pattern of growth curve in both
breeds. The live weisht growih and rate of

zain wvere plotied. The number of obgervations

for Tharparkar and Marian: herd were 400 and
285 respectively. The total number of cous
studled was 127 for Mriam and 120 for Thire
parkar herd.

For studying the growth rite, the periled

of ope yeur wig divided into four Juirters of

3 months eichs The welcht gained in eich qmarter
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was recorded separately. JThe mumber of
observitions under each juarter varied
because come of the cilves dled earller
and some were soldse The total number
of observations are sume for all the
factors, except in the study of effect
of season of birth en growth rate in
case of Tharparkar lherd. Iliere the number
of observations in the fourth juarter wers
very m_w and none in the fourth juarter of
rainy season. Therefors, growth rate was
gtudied in this particular cise upio nine
nonths only. The period of 1 ye«r was
cliggified into three sections deflined ags
Mazch = to June ese sse  SUENOT.
July = OQctobeP. .o «e. Hilny
November = Bbruiry. »es dinter.
To study the effect of birth welsht on growth
rate, the average of the breed was cilculated.
Those above average were cligsed under onhe
group apd those below average under 2 separate
Eroup.
for studying the difference in growth
rite of calves of first calving and those of
subsesuent cllvings, the cilves were classified
aeccordingly under sepirate cligses.
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gimilarly the male and female
calves were clasggified sapﬁrat;ely to study
the effect of sex on growth rate.

The heritability of gain of weight
at the age of one year was calculated on the
basis of 62 observations for Tharparksr and
48 observations were for Hirlina herd.

The patermil hulf-glb method was uged to
estinmaite heritability.

LETHOLD S

The average standird error and Cow
efficlont of wvari.tion were ealculated for
birth weight, gestation length and dry perlod
and of observations of each ,uarter of the

factore affecting ths growth ruits.

To test the significunce of difference
between two means baged on Independent nuibers
an estimate of the common stindard deviaition
ansplicable to both samples wig calculited by
pooling together the sums of siares correspond-
ing to the two samples and dividing by the totil
nutbor of degrees of freedom and taking the

giuare root.
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. B v O
2 - vith 0y nge 2 d.f.
g e b i,
e | .
g = iy =1 %, (my - 1) 57
By 4 By = 2

where sl and $2 are stindard ﬁevi# tione of tw

samples ond § is the common stindurd doviation.
This value of "t" ie entered in the table of "t"

with n' = By N - 2 degrees of freedoi.

‘The coefficlent of correl:tion between two
varizbles X and ¥ was e:xlculated by finding out
the mesn product moment or the covariance of the
two varisbles and dividing the ssme by the product
of standard deviatione of the tw wariables.

COvs XY-

\}” vV (x)e V(P

The value of "z is entered into "p" table by
Snedecor (1961) with n-l degree of freedom to test
for ths gignificance.

rs=




The coefficient of regrescion of 'y*
on 'x' was calenlated by findlng the ratio of
covariance of two warlables to the varlince
of independent variable and 1g given by the
formila.

: . Cov. x¥y
'tb:,\,,r -

Var. x

vhere 'x' ie¢ independont varisble and 'y!
the dependent viriible.

Anslysis of vari:nce tible was run o
deternine the effect of sire, secaiscoliy yoily
sa.uence of calving, age of damy, ox birth weight.
In this <nalysis the tot:l wvairiaition leg pirtle
tioned into warious componente assignable to
different courses. The comp:risons of the
mean giuares due o any csuse with the error
maan sguare provided 2 test of eignificance of
difference arising from thit pirticular causes
The comparicon was done by findlng the ratlo of
mean sguire concerned L0 error meain g, UGara.

This ratio wag variapce ratiodnocted by "i¥.
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This wvas compared with tabulated valus to
know wignificance of the ratle. In cases
where "™ value wis siznificant, further
analysls was done to test the significances
of the differences in means, taking two means
at a tine ag described by medecor (1961)
adopted from Tukey (1253). The test is made
by computing a difference "D" which is signi-
ficaint at 5% level, than comparing it with

difference in two averiges.

The "D¥ wilue iz given by the formulas

"k eki%] ¢

wvhere Yy and ng are munber of observations on

which the two means are based, sze is the
error mean siuires 7IThe value of "J* is detere
mined by enterinz inte the tible given by
snedecor (1963) (Table 10.6.1) for degrees of
freedom for number of treiiments = 'a' in the
horizondal column apd'f' degree of freedon of
error mean s usre in vertleul column. If the
difference of two meins exceads the value of

D% 4t indlcates thit the two meang are signifi-
cantly different.
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HERITABILITY BSTIMATR: »

The piternal half-sib method las been
used in this gtudy for estimating the heriti=
bility of birth weight and growth rite.

The general rule for estimiting the halfe
gib t;orre.h tion 1is to subtract the envirommental
component and then multiplying the remainder by
four. This willi give an additive genic fraction
plues a bit of epistatic variance if the populiw
tion was mating at random. The intraclass core
relation between hilfegibs his to be multiplied
by four to arrive at the heritibility beciuse
the correl:tion between thelr genie values is
expected to be only 1/4th. Thie is the most
gerious handicip, as it magnifies sampling
error which may be in the estimate and aleo any
other errors which may be in estim:ting and
discountinz the environment:l component. Thie
method allows the estimite to be much tho high
oy much too lov.

The ma Jor advantige of this method 1s
that the value contalng only the additive plus
a gmall fraction of epistitic portion of heridi-
tary variance. The accuracy of this method
dependence on the number of degrees of freedon
available for the sires.
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The heritability estimzte may be
obtained from the components of wvarlince
ag outlined by Hagel and Terril (1548).
This method les essentially & method of
intraclags correlation.

Anilysls of varlance table for

estimating paternmal halfesglb

correlation and heritability.

Table (A)

y

S.V. § d.fs § Conmposgition of
{ § mean sguare.

s S T S S i W 08 D 9 3 A5 Se To.an 5 9 S e ED O Saan

BSetwean sires. nel 6‘?‘}3 n, 62A.
Within sires. n(kel) 623

n, = averige number of off=-springs
per gire.

The variince within gire groups (62 B)
includes all the random environmental varline-
ce, § of the genic variancey all of the domie

nance variincs and a major part of eplstitic
variance. Tre varlaince due to sires (62 A)
containe 1/4th of the genlc variapce plus a

gmall fraction of the eplgtatic varlance.
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Heritability can be egtimited from the
folloving ratios =

W = 462,
62+ 623

The averige rusber of ofi-gprings under each
sire is arrived at by the followlng formula
{ snedecor, 1963):-

% * ¥y

¢
™M
fo

n. 1g the number of observitions in total
E ﬂva is the sum of squires of nunber of obser-

vaitions urder each gire.
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An:lyslsg of factors affecting growth rates-
Due to non~orthogonil mature of dita

the disproportionite numbers in the sub-classes
were sublected to the technique of Fitting of
Congtante 4 deseribed by Goulden (1861) and
wvhere the interaction was significant estimaites
of the maln affects from the unweighted means
was calculuted and the significance of these
wag tested by the method of weighted syuares
of means ag developed by Yates (1939).

The method comprises of prelininary
analyele of d@ifference between means followed
by prodedure of fitting of constints which ie

ag folloust-

PRELIMINARY ANALYSIS OF VARIAKCE.

S S o G SO T ey S v T

S Ve Ddufe § SeSe § M.S.

o = L b - == T = oy 40 TR W

Batween sub
groupss.

Within sub
2Youpss

Sip oz Sew il RO 0 TR L foum V2 ED G S0 9 W o o W

Total.

X Ll w T e L e oL L oL e X e Fe R m X e ke
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When the '™ value of preliminary anmalysis
Wis mon-gignificant by folloving procedure
is desgeribed by Snedecor (1963) wis followed.

A ERen T wn T vy By Mﬁ‘h-‘-b- ----ﬁﬁu‘-”-ﬂ&-t-wnnwm--“-w-

Periode. § Factor I ) Rictor IT § R. total.

T o W SN e I e e -“-----‘W--‘“*- S e ““h--ﬂﬁMQ--ﬁmﬂ i L

I n A {zum of n E {(sum of A+ B
. obeervie . obegoare ¢
tions) vationg)

il 512 B { «dow= ) nzz F { =do= J B""npa

111 m3g © ( =do= ) 02a G ( =do= ) c+n5;3

v Blg D ( =dow) ng, H( ~do=) DIH

Tle

e e e wl] e e T w w ma T e S M 3w LI e e S e

Bly > Blg » Hg>m, * n]. N2y ngoy npg dmp, = ng,

A B *C+D FPAF-G *H
S.8, (factor) = (o> B: ¢:D)°@ (8- P-6 WE _ o
Y. TG,

S.%. for perfods = (A2 28 (M2 (C:02 omEZ _ .

I}.I ﬂ02 n.r 3.@ -
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In '»*' x '¢' table with disproportiomate number
when 'F' value of preliminary amalysis is signi~
ficint, the following procedure is adoptads -

Table (B)

e Ihguuu“-“ 7 fia © 5 T ooy D i B 1oy O @3 B e S e e Sa N S5 0 0w S

Per-y S1 g Sz g S3 g ng, 31.8n1 §n1 niq
lods. § Pl Siyy Ny, 9123“13 8139 o) ﬂ?} ﬂ':'I%' .

niy sll 521 521 nBl s31 r61- sl,
"lzg S12 n2p Sgp mey Sy, Ny, Sy

nlz S13 neg Sog ngy S3y 3. s,

A S S YD S POy - iy S vy S o AR S D i 020 R 4050 g e KT o d e B o= A

E'nj. .1 3‘2 8.3
ned mn.l N 2 2.3
( npy2 )
= - I’i.l
{ nyy §i. J CfLl -4 Ny, 3
ctl = £ -—-—--—--; - 81 ¢
( ¥4,
( 2 L 3
( nig Si ) gt = 22 a;-]i_g B2
< gi ___,_..._....:.) - S.2 1.
il b -ngal
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(1) €' = DIC'ILE bpoyp 4 bylyg

(18)  C'2 = Do 4 bpct22 4 byog,

(44) ¢'3 = hiQg * bocg, » baCt3s
a0 ore 2o o0 Sum of totale.
‘ht. i'
by = L (C'2p - g) - C2(q5 -0y

{C'11 = 013) (C*22 = ﬁ‘:a) - (Cla o 913) (612 - 623)

Subgtituting bg in equation (1) above, the value of
b1 4isg obtained.
The value of by 1s obtained by the following eiuation:-

agvm = . My Pl oompby o omy, by
M. Ny, T

ag + m

apd £ially ¥ (g +m) = 4D



After obtaining the constants, we now proceed

for calculition of sum of syuires.

8. 8. for constants =
(83 * m) Sy + & (bed Guf) = &8
4

S.%. (periods) (umadjusted} =

{81')2-\ {82‘)2 4 (53.)2 (S)’g

ertmyray Ty L TIERET - . -

il. . Ha, ﬁa. B |

8.9 (factor) (unidjustsd) =

(8102, (822  (e.3)2 _ (g2

8.8 for subclisses = S.%. const:nts = S.S. interaction.

Se Se const;nts - period (umdjusted) = $.8. seison.

8.,S. constints = 861 gon ‘,uﬁﬁdjggted) Se So perit)d‘

This is followed by fiml amlyeis of varlance.
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Table (@)

Tible showlng averaze P skt |
gestation lencth and a,;’;;};‘gihﬁ éi?,s‘:”

T Breedl Eraitld Maled V. 1 roe CoTad tet 3
- - e Ve t‘ ﬂ All
_-' _l.- 2 fnale. § fvalue §
Tharpar- Birth 45,46 95,7 10 AL YT
kiPe wolght +.,13 44,83 8,17 ',f’ :3{;
x «13 w
wdO= Gesta= 283,96 15 70.13
tion 289,16 31 +1.53 * *l 286, 33
lengthn '\; ® 36 4 e ?8
«d 0= Dry 132,58
period. 2.31
Farianma. Birth 82.058 15 49.44 14 5.38 8).78
welght. + .36 s «32 X 41,02
=dp= Gastie
tion 293.04 ; 293.48 - 22D 283,72
Jeuzth. *Y.92 1,83 5.6 y o G7
~do=  Dry 173,19
period. +2.92

s e

[ CoVe
¥

T D b e S e ey

ii.1

i S. or
f N.S.

&

M. S,

T e A T T e T T A T A T T A A T AV N O

€ oo
€. 2@
¥ —

Signific.nt.
lionegiznificant.

Gignificant at 1% level.
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Table (7)

Table showing iveragze birth weight of calves
in different calvings.

e - -n'&--hb-‘-“--.--”“

L _:mmmm{m. :g- F;RI;F@L.
Gilving § Birth @ i Birth 0 il
sequence. § wveizht § S.BE. § waight § S. E.
(1lbe.) § £ (Ibs.) &
Y - - 3 s 4 Coir WD T
1at. 44.92 d1.20 4717 i.02
?.ﬂd. 4"'320 44 t .28 51‘ 97 't « 53
ard. 44,92 % .35  50.47 X .52
4th, 45,92 L .32 ao0.68 Z.62
+ +
sthc 4“.n19 - .39 49:‘% b d '75
¥l E
6th. 45,58 - o34 50.16 - 1.04
L +
7th. 44,57 - od3 50,42 - 118
: 4
Bth. 44, 97 = ¢31 i s

0000000000000000000000000000C00000000 000000 000000000



Iable (8)

ANALYSIS OF VARIANCE - BFFECT OF CALVING SEQUENCE -
THARPA RKA R.

L3 - s -

g -

S. V. D. o "M.S. T

i S, Sy =1

Between calvings. 7 76.97 « 60
Within cilvings. 11 128,98

lon=-gizgnificant.

Table (9)
ARALYSIS OF VARIANCE = BFFECT OF CALVING SEQUENCE =

IARIANA.

e ow @ i TR B2 T8 op W9 G W Sin S e 59 G0 My Serwg oy SIS A W o G M SR Go oy o o T WD M Sg S5 e foe SR -
€. Ve § D.” § He Ss g e

oy T e S0 N G ST M D T A0 @0 e ST 6T EY S T S oy v TID ST S g S5 R Ty G50 W0 OB B G e e S0 G A2 S0 SI6D W SR T ED My Seop S
- 2 R
Between cilvings. a 436.08 4,99

Within calvings. 931 87«35

{(**) ...Signiflcant at 1%

- Rl

Pable (11)

ANALYSIS OF VARIANCE = EFFECT OF AGE OF DAM ON BIRTH
WEIGET = TPARPARKAR.

e = = ey > 6 O Dy ©0 699 TR e S oo
S.‘ VC u D'. F‘ i Iz. S- g F,
e 0D S e = ] R e 90 @ € D £ BN oy T e P ——

Between age grou)se. 3 9.78 «39
Within 2ge groups. 1717 5063

ro— - v -

lion-gignificint.




8 r11e (10)

TADLE SFOWING TIE SIGHIFICANCE OF DIFFERENCE

OF BIRTH WEIGHT MEANS IN DIFFERENT CALVINGS -
PARIATA. | '

mlvings } Difference § wpu lSign'Eicant
compired. § of birth § values. § or none

f weight i § significant.
Beins. i )
nuaruEdanu Rt anng RN ES RN aan mnRuNaan
1st & 2nd. 4.80 2.54 *significint.
3rd & 2nd. = 1.80 2.61 Ionegipnifie-
cant.
4th & 3rd. = .79 3612 ] G
Sth & 4&1- u12 3.80 -dﬁ"
6th & Sth. « 36 4e 59 A
7th & Gth. . S5.36 -(iive
1st & Srd. 3.30 2.73 *significant.
1st & 4th. Zs81 3.08 llon-gignifi-
eant.
lst & Gth. 299 3992 | s ls 0
1st & 7th. 325 4.14 =ip-

(ST ERTEERER E R R RN R SN ESEEEREEEERESE B ESNERERSEE BN EERERESE S

(*) @ignificint at 5% level.
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Table (12)

ANALYSIS OF VARIANCE - EFFECT OF AGE OF DAM ON BIRTH
WEIGHT ~ HARIANA.

0 s 0 2t Ty S S sy S Sy e S L S S —

S“ VG a D. Fo ﬁ II- S- a ’ F.

[Ep—
- SR S S S . S a5 e iy . . . S s e e . Dl Y P ——

Between aze groups. 3 353.72 5. 24“
Within age groups. 475 67.46

Table (13)

IABLE SHOWING THE AVERAGE BIATH WEIGHTS IN DIFFERENT
AGE GROUPS.

: i THARPARKAR. ¢ HARIANA.
A@ -------------- Eadedndy Aol et e B L T
GROUPS. § Birth § ¢ Birth {
§ weight § S.BE. § weight § <BE.
0 (1bs.) & ¢ (1bs.) ¢
1500 days and s -
below. 44458 - 44 48,61 - o O
1500 - 2000 5 s
2000 ~ 2500 r .
2800 days
and aboyva. 44473 L.28 53.16 1 .65




71

Table (14)

TABIE SHOWING THE SYGNIFICANCE OF DIFFERENCE OF
BIRTF WEIGNT MEANS I BACH AGE GROUP - FARIANA.

Age group { Difference of {§ "D" § Siecnificant
compared. I meang of birth § wilunee. I or non-

i g f{gﬁht‘( 1bs.) & - § significant.
2nd & lst. 4.20 2.92  “sigrificant.
3rd & 2nd. - .08 2.61  Tion-signifie
cant.
4th & 3rd. 43 2445 “do=-
3rd & 1lst. 4.12 3.14 *significant.
4ath & lst. 4.55 2. 78 *$ignificant.
2nd & 4th. 43 2.17 lioneslgnifie
cant.

v 1--:}.-,.,-.‘ e 54 11 ]\_]---,.,-,.::,l.. Y3 A

(#, @ignificunt at 55 level.

Table (15)
TABLE SHOWING THE AVERAGE BIRTE WEIGHTS IN DIFFEENT

TR R FATT O
eﬂu‘-;c’h Te

§ TIHATPA EAR. 2 T4 RIAKA.

5--.‘- - TS AT IH----J e tn N e PO T ADY sl P Soe T B GTH AN WD A pea S TThamy G G B
SEASON. O Birth § § Birth g

§ weight § S. B. § welght | S« E.

§ (1bs.) & } (1bs.) @

e W3 By e s oo e e S s G

Summer. 45,88 .21 50.22 + .85
b

winm. 45009 - sl? 51.02 t -41

3p1‘1ng. 44,93 & ,16 5le8 + « 0




Tible (16)

ANALYSIS OF VARIANCE - BFFECT OF SEASON OF CALVII‘G
OI BIRTH WBIGHT - TEARPARKAR.

V. P BB %k e . B
Between se.solige. S 45.22 2. 26
Within sessons. - 2319 19.97 '
lion-glznificint.
Tible (17}

ANALYSIS OF VARIAICE = 3.’“’.{' CF SEASCE Or "LVII\
OF BIRTH WEIGHT e HARIANA.

e '5# ‘r.. B a :"o ?- Q ilt St ﬁ F-
Between seasone. 3 4730 . 82
Within seasgons. 226 57.43

COCO0LOOUOUDOLOGT BTG LOUOC GO CLOO00LCOLO000OOGRo0D000D00

Table (18)
ABALYSIS OF VARIANLCE - BFECT OF SIRE OX BIATH WEIGHT -
TTA RPA KA Re
= S Ve ] D. Fo § M. S. § 0
Between bulls. 28 175.0096 9.62%*

Within bulls. 1582 18,1752

L2 $O8 CHC SO A CRECH St e SRt S S S o S S B e e S O O
(**) Significint at 1% level.
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Table (192)

ARALYSIS OF VARIANCE FoR ESTIMATING PATERNAL
HALF-SIB CORREIATION AND FRRITABILITY - THA RPARKAR.

B e e L e L S ep— S D Y ey S5 say S NS TS an S

s. Y. I D.m § Composition of mean
] i SiUATE.
- S D S WA o, S gy W S S0 e S ek 0 AT SN S e Al e € S35y e W D S oo P o o Cag X T

dee =

Betueen sires — 28 175.00096
Within sires cen 1582 18.1752

0000000000 00005000000 0000000080 000000000 RGO 00000000000

By = (53.09 uverige number of off-sprinzs per sire)

W o= 4 6 A

62 4 4+ 62 p

Table (20)

ARALISIC OF VA IlWliCE - SPINCL 0Ff SIR. ON DIRTH WEIGHT -
IARIATA.

iy e Q3 T S e O a B WD T e o @9 On ws m S B 35 0 SF G S 0 A0 Re 5 Gt

D e STy, S A e O G S ape $23 4o ST S G0 HE

S. V. ] De Fe ] M. 8. § Fe

o i S G T T 0 45 . T e e e 50 150 0 4 e S e B e 2 e S S

Between bulls s 18 374.62 7.44%*
Within bulls - 698 50.36

R R R L S £ O Ry A A O S S L S S S e e S €3 A2 L £

(*%) eignificant at 1% level.
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Table (21)

ANALYSIS ?FL?A%I&NCE FOR ESTHATING PATERVAL FALF-SIB
CORRELATION AND FERITABILITY.

-“-“'ﬂ-----“-.-“__._ - UYL

s’ v‘ ﬁ D-Et ﬁ (bmp031t1°n ;f ﬂadn 
J g 3 gluares.
Between sires g 8 374.62
Wwithin sires ..o 695 50.36

00000CODC0Go0000000N T 000 0000CC0O000000NT00D 00000000000

B, = 33.47 .verige number of off-springs
per sire.

W = 4 62 A

52 e
0% A+6" B

0.G0

L 1

T.ble (23)

TABLE SHOWING CONTELATION COBWFICILNT BEIWEDI GESTATION
IBRGTE AND BIRTH WRIGET AND PRECEEDING DRY PERIOD ARD
DIRTH WEIGHT.

§ CORRBIATION BETWEEN BIRTIH WZIGET
] AND
BREED. P e et -
§ GRSTATION § PEREIDING DRY
§f IEBNGTI ) PERIOD.

unnnnnunuuunnnnunnnnnﬂunﬂnnunuuuunnwuwunnnnunnununuunuu

Tharparkar ... 0521 L .000236 0078 T .045 (NeS.)
Mardans vor 487" £ ,046 = 4038 = .057 (N.S.)
@ X wK wTwdl wL w re e e ] oI w3 eI X w3 e e w S e 3w e T e (L w0 T e S e Y e T
HeSe ssw lLionesignificant.
(%*) v.e Significant at 1% level.
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Table (22)

TABLE SHOWING AVERAGE BIRTH WEIGETS OF CALVES BORN
- ? CALVES BO
IN DIFFERENT YEARS.

en——

v i § THARPAREAR S g
mro .E;;'t'i;‘—i-ﬁ—w:::&--nn-—'g—m-uin—ﬁlizm. - = e w =
§ Birth 3 ] )
§ veight§ SeB. § CuVe § weight § Q.E Co
§ (1bs.) ) ; el i nd

1946 47.81 * 034 7.12
1947 45,59 20,24 6.1

1948 44,58 » Q) 10.5 I
19490 47.11 > 0.32 D45

1980 45.681 0.39 9,76 - -
1961 44,02 *0.42 10.7 55420 + 1.03 15

1952 46.18:0.22 5,18 49,00 :1.06 15
1953 48,84 10.38 8,02 47.47 +0.78 14

1953, 46, 6] 10432 To44 48,55 » Qe d? 9.5

1956 45.08 0.23 5,41 48,23 t 040 Tel

1958 44458 0,20 Sa4l 46,92 t 0«76 13 i
|

L
14
’

L]
r
¢

]
1

1958 £1.97 1016 4.8 5348 r0.71 i3

1961 30.88 1018 Se.l14 50.9 £ 0476 s

1962 45437 10649 12.66 HL.81  +1.21 16
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Table (24)

ABALYSIS OF VARIANCE - THARPARKAR - EIFIECT OF Y&
O BIRTH WRIGHT, | -

.y S = E RS —_—

So V. ° D- ‘*?0 ﬂ :L——s-- iv F" e
- oy - ---n-nm-_..-e - 4----“.-..“‘“-"*
Between yeirs. 17 935.80 70.63
Within yeairs. 2308 13.25
P83 R0 4y unEd 0 :E) 0t ﬂ‘.rttanjﬂ-m LRt R AR R TR ) Lol ag A RN A R A A IR R R FLR L0 ]

Significant at 1% level.

Table (25)

AFALYSIS OF VARIANCE - FARIANA - EFFECT OF YEAR ON
BIRTH WEIGHT.

S, V. ﬁ D. e 0 }:t S: g ‘ F.
Betuween yeirs. 12 87377 - 18.71
Within yeurs. 917 46.71

b2 S $0 L L0 Coid ud &dy A & ) e S Lt S S e &0 ey e

Significant at 1% level.

Table (27)

ANALYSIc OF VARIANCE FOR EFFECT OF SEASOE OF CROWTH
RAIE Il TEARPARRAR.

T e @ DuR i MS. d B
Between gexes. 1 4,64 0.?8" He Se
Between periods. 3 7846.,44 131.94
Interaction. 3 289,20 4.86%7

Error. 401 5947
el elelwlelwlnluXelolelwlal slelelelnlwlmalw el ool

(##) significant at 1% level.




Iadble (26)

TABIE STOVING AVERACE GAIN IN WEIGHT BY MALE AID FEMAIE
CALVES OF TWO RRETDS.

o -q—----—-ﬁ-.—-h-.l

§ Factor 0 0 - 3
Breed. {
§ (sex)

Tharparkar., Male. 26,97 -

+1.17

-dﬂ- M'lle. x 210?8
— 0- 89
{(1be.)

L&).E!‘B
-~ 6.%

Hardinie Mile.

=dn=- Femile. *43.16
ing 2008

S S T TS s M B M T s G0 W G e Bl I s 'O S0 4N BAR

13«6 G=0 -
§ monthe § : ! 802

months § months 0 months

°(K330) Q(Kgs.) 9(385.) P (Kgs.)

A g T S S e TR s e T . SIS a0y O e e e T . T Gy A A

17.05 = 13,98 0.07
+1.18 ~0.E9 1.00
,16.21 14.05 6.7
~ 0.86 - 0s94 o 1.31
{1bs.) {1bs. ) {1bee)
,47.356 53,97  48.96
2,54 = 3.03 - 3.63
52.07  45.88 47,22
= 2.74 = 3,07 =4a.,21

wXmReL oLl Tl el o] el o e el el ] wile {nll el ol e el oellell el e

Tahle (22)

PABLE SBOWIRG ANALYSIC OF VARIANCE POR EFFECT OF SEX ON
GROWIN RATE IN HARIATA.

e rh ey 0 g D TR AR g My U SR Ay O5 A3 an N S G 0D S S0 6D SIED Sy o @ SYEs o We

R A  D.Fe d H.S. § R
Between S58XQ %% 1 813.48 2.99 N.S.
Between periods. 3 122,33 0«45 .
Interaction. 3 G35.84 2.33 u
Erry C T 2?7 2‘73.16




Table (29)
TA.BIB SEOWING AVERAGE GAINS IN DIFERENT SEASDHS.

bt Y O S T A : - S G

2 io-aia-slsusls-m

Breed. § Seasons{ monthsd months§ monthel montha.
_— ) ? (Xese ) § (Kgs.)# (Kzs. ) &
Thirpip- 4 25,85 1‘?.90 13.69

Kir, Winter. = 1.20 < 1,43 = 0.93

=do= Sumer. 33,79 l-?u 93 13,06
+1.23 &21.11 Z0.58

-doﬁ Riind '%29084 17.69 15:24
- 1024 ' 1 01 t 1:93
(1b3') (leo) (le») {leo)
Hariama, Winter. 45.82 43.74 44.65 47.73
5 2,60 20,92 'w 2.71 = 8.24

it Summer. 45.77 54.13 55.41 @ 49,95
& 2.17 5 3.10 < 3.88 « 3.44

‘dc" Riin. %51526 *48.25 53c33 43433
L 3.12 < 4487 = 6.35 <« 11.36

'an~X-x—x—M-H—X-EQK-ch-K-K_x-X-R-xhﬁnX-x-xwX—x‘an-
Table (30)

TABIE SHOWING THE SIGNIFICANCE OF DIFFERENCE OF MEANS
OF G&IhS BY HARIANA CXL?ES BOEN IN DIFFREENT SEASONS.

“Seasoms 1§ Difference of 0§ "D" value. § Sisnificint

compared. 0§ means of gainsi § or note
nnunnuuuuuanﬂuﬂuﬂnnunnnannunnnunuunaunuanuunuﬂnunnunﬂn
Sumner and

riin- 105? 5.31 Rot Significlntc
Summer and

winter. 5.91 4,29 Significant.
Radny and

winter. 4a34 535 lon-gignificint.

0 00000 OCON0000000000000000000000000000000000000000000000
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Table (33)

EFFECT OF SEQUENCE OF CALVING ON GROWTH RMATE.
TABLE SH?WINS} ATETAOE GAIN OF CALVES IN 1st
AID SUBSEQUENT CALVING.

- e e s D cme
- - —""'"""'--"'--!--b------——m----n----——-—----..-”m

Breed. §Calving §0 « 3 §3-6 69 §2 « 12
§ se uence{ nonths § months§ months § months
i - § (Kzgse) ¥ (Xgse) ¥ (Kzss) ) (Kzse) .

- o Rl auas e S T S0 o w0 B S o - R s gy B3 B

TharparkiTe  1lst. | 31.46 12,69  12.96 , 7.33
= 1.80 = 0.75 %0495 =1.27

«do= Subse- , 22,74 | 17.36 14.26 8.32
Juent. - 0«85 0.8 % 0.77 21.13

Harianae l1st. ,44.95 5l.76 (49.01  44.06
- 2.82 2 3,41 < 4.59 « 6.62

~dp~ Subse= 48,06 48,80 | 50426 | 50.12
quent. <=1.78 = 2.20 = 2.40 = 2,50

o =T K w L w Liiw w eIlm E o ol e el e e e ol el e el el m) e

Table (34)

ANALYSIS OF VARIANCE FOR TVE SEQUENCE OF CALVING ON
GROWTH TAIE -- DARIANA.

T R Tl D.Fe § MS. O B
Between Cﬁlﬁn.fTSO 1 97. 86 0«35 He S,
Betwoen periods. 3 122,33 Dedd T, S,
Inter.ction. 3 194.99 0«70 H. S.
Error. 2'?7 280,52
XX w el mEmfmX et eXeXwXnXuXwnEnieleX-Xoel sheXeXelvLwX =X~



a z

Tadle (35)

ABALYSIS OF VARIANCE 7OR TI= SEQUERCE OF CALVING
OB GROUTH RATS « THARPARKAR.

Se Ve ! .2 I L s } i

YR Gen e e 40 i ctm @0e W T e 2 O TS 490 S0 08 g B 4D - 0 g 608 00N o 00 SN AGe

- o i

Between cilvings, | 85.21 42 NS
Batwesn periods. 3 804.67 132.20 H S
Insers ction. 3 18733 - .2.27 . K.S»
Erzror. 401 6055

ol a2l el L I K K e v v e e S e B v e T I w3 e

Table (36)

ANALYSIS OF VARIALCE « SHOWING EFFECT OF BIRTH WEIGET
O GROUWTH BATE - TTARPATREKAR.

- 8.7, § D.B § IS I 7

WP R o e T e ng e

Betueen above
averize and below

averige calvess i Se12 0.088 He S
Between perioa;. 3 7048,68 118,80° %
Intersction. 3  316.37 5.33"* n.a.
Erro r 401 89,33

Ko pl Y—x-x-x-annx-x-K—xnx-nx'wX-J‘;-R-X-'X"x"!ﬂﬂx"x‘
o e w0 e ]

(#*) Significant zt 1% level.
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Table (37)

TABLE SHOWING AVERAGR UGAIR OF CALVES CIASSIFIED AS STOWN.

G&II IN Kgsa
MQ ' w:‘-gflt iﬁwm-“unn-w:g“ iy o o e o : L ey NS
gofcilf.gi)-:iiaa-ﬁ {62 § 9212
HUBNAGN TR @ a2 g ,mr::i?ﬁﬁ%‘}ggﬂmghgl?ﬂmﬁghg rl?ﬂ uﬁﬁﬁfgﬁuunm
mﬂ“!’kzr- Above - ‘-) Q8 ldt"}o 13,35 8-

AVOR i 20 -' 0«93 - 0. 77 ~ 073 - 1-3?

wiom Below " 2756 10.84 1‘3. 14 5.09
ATVOTL2Q. = 1,37 - Le m "’ 137 ' 1!%
(lec) (1]350) (1bﬂa } {1b5¢}'
Bﬂ rhman AE»W £ Jo QG 494-59 &-2‘% 44-“?9

AVOTAZQ. = 205 I 2.47 = 2.859 - 3,40

-dD"' I?:e:h‘m N 5:‘. 78 480 86 50.00 53&00
AVEPriz8. - 0437 & 2,31 < 4,07 = 4,40

L2 SO LD COE e its o RL S Sl Bl S S e s v v 5wl el e ] o L T o (e

Zable (28)

ABALYSIS OF VARIANCE - BFECT OF BIRIE WEIGET ATD GROWIL RATE =
MARIADA. '
T - @ x : sor = 4wy i =
SaVe ) P & e Se b . j
Between above
average and belowx '
averaze calves. 1 803 1.81 He 36
Betwoen periods. 3 122.338  D.44 . S
Inter: ction. 3 240&98 008? 1is Sa
Errox 277 276. 56

AT TIE J GI  JEE N M0 2 L8 25 2L SO S I8 S 88 o8
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Table (32)

ANALYSIS OF VARIAKCE FOR PATENNAL FALF-SIB CORBELATION
AND BERITABILITY OF GAIN AT ONB YEAR = TIRFP:&M&

—— P g—

SeVe § D.F § vbo;position of meinm
e g g usres
Detween sires. 5 ' 409-;88
¥ithin giree. 86 104.26

b, = 12,19 Average nunber of progeny
per sire.

e = 4 624
82 A 69

« 776

"

Table (40)

ANALYSIS OF VARIANCE FOR PATEMNAL BALF-SIB CORAEIA TION
AFD HERITABILITY O GATN AT ONT YFAR - FARIANA.

rmpi. [

S S.V. § D. P éﬁ Oo;posiu&n of mean
# b] s aares.
Between sirese 2 741.52

W ithin sires. 45 861.70

w¥u e ulelelalelelelnln{sinlelalelelelwlel ol elalawl ==

O, = 15,11 .&varag magber of off=springs
per sire.



a4, A

h2=452A

621 62 p e

Table (41)

TABLE SHOWING LIVE GROWTH, CAIN IN WEIGHT AMD
GAIN AS PER CENTAGE OF PRSVIOUS WEIGHT OF
TEARPARKAR & HiRIANA,

) TARPARKGR. T“""E;ﬁ'mﬁi: s
 #live | Gain in) Gain as § Live {§ Cain inf Guin as
HONTH. § welzhtl weight { %age of § weightf welght § %age of

% (lbs.)g (1bs.}) @ previocusi (1be.)§ (1bs.) { previous

welz weicht.

Hdddunanaun sonuana o snen ﬂlu!nl tlﬁ,ll;!t?.ﬂ 1‘:!9“!1"““1!("?“ LREE iR !ﬂﬂ!}" ngn‘ﬁ'uuuu
Birth

wolzht. 49.37 - - 53.12 - . -

1st. 20e22 40.85 82.74 73.30 20.18 37.99
2nd. 104.57 14.35 15.91 88.48 15.18 20.71
3rd. 114,33 2. 76 233 101 12.52 14.15

4th. 127.26 12.92 11.30 11G.39 15.39 15.24
Sth. 139.61 12.36 9.71 134,05 17.66 15.17
6th. 151.84 12.23 876 150,57 1G6.82 12.32
Tth. 163,15 11.31 745 166.76 16.18 10.75
8the 174,72 11.57 709 183,01 16.26 0. 75
9th. 181.19 6.47 3«70 201.27 18.26 .98
10th. 187.24 6.08 3«34 215.77 14.30 720
11th. 193.38 6.14 3.28 233.90 18.13 8.40
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Chapter V.

EFFECT OF SEX ON BIRTH WEIGHT:-

The averige birth weight of mile, fam:le
4nd all ealves of Thurparkar wac fourd to be
45.46 < 13 1bss, 44.88 < .13 1bs. and 45,19 '~
+90 1lbss. respectively with a coefficlent of
varlition of D73, 10 and 9.73% respectively.
The averaige birth weight of mile, female and all
cslves of Hiriims herd was 52.04 & .36 lbs.,
49444 % o32 1bs. and 50478 & 1.02 1bse. witha
coefficient of variation of 15%, 14% and 14%
respectively (vide tadble 6). Miles were signiw
ficantly heavier than femailes. Thig is by
virtue of their genetic mike and secondly due to
influsnce of hirmones ( Hammond, 1955). This is
in agreement with findings of Dipkauger et. al.
(1944); Paim (1947), Velga, Chiffi et. al. (1948),
 Choudry and Sinka (1951), Askar and Ragad (1952),
apantakrishman and Lagrus (1953), LV.R.I. Anmal
Report (1985-56), Pattabhiraman (1967), Kohll and
suri (1957), Singh and Desgal (1969), Roy and
Gogwami (1960), Singh and Dutt (1961), Batrs and
Desal (1962).
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EFFECT OF SEQUENCE OF CALVING:~

The sejuence of calving md ro significant
effect on birth veight of cilf in Tharparkar
hord, but in Harian: 1t wsi- found to be eignificant
at 1% level. (vide tables 7, 8 and 9).

The findings of Therparkar herd confirm with those
of Kahll and Surl (1957) and Lall and Rizvi (1959).

The results of Harlam 1es in agrecment with
those of Magad and Agkar (18562), Amnt: Krishnan
and Lazrus (1953), Suchanek (1962), Stegenga (19862),
Ridler et. al. (1963).

Table 10 showe the significince or othervise
of difference éf mean birth weighte of calves born
in different calvings in Hariam: hord.

IThae calves born in first calving z2re smzller
thin the calves of other cilvings. They differ
significsntly from calves born In second and third
eilvingse Therezigcrea s8 in birth weight of calves,
though ingignificuant, from 4th calving to 7th cilving.

The calves of first cilving ars usmally smaller
thin of subge. uent ones beciuse of Lhe competition
for nutrients between the material tissues which
are not fully developed yet and the growing foetus
( umuond, 1955). Secondly they experience a restricted
growth in utero leading to smailler birth welght
(Dickinson, 1963).




This finding 1e in concurrence with
those of Eckles (1919, 1920), Fitch et. al.
(1924), Tyler et. al. (1947), Venge (1948),
Dinkauser et. al. (1944), Fewlt (1951), Suchanek
(1962) apd Ridler et. al. (1963).

The calves of first calvinz in Tharparkar
are smiller than subse uent ones (except those of .
second calvings) the difference, howsver, heing
insiznificant. Simtlarly the increzce in birth
welzht from 3rd to 5th cilvinz lIs insioniflcant.
This deviation miy be a breed cheracteristic.
It may ;113_0 be probibly due to an insignificant
incrozse in Qize of the dum from calving to calving.
The size of the dam his been reported to dm influence
the size and hence welight of the alf st birth
(Eckles, 1919}, Kmipp et. 2l. (1942) and Venge (1948).
4 perusal of table 7 shows that calves of second
calving of Hariara herd are the heaviest and thoge
of 3rdy 6th and 7th appreach very nearly the average
of the herd.

With carlier reviews in mind tlnt heavier
ealves grow rapidly, attain heavier welghts and
are able to withstind adverse conditions, one can
gafely embark on the conclugion 2nd commend the
salection of calves with heivier weights for broed-
ing apd 2lgo as work animils. Since the cost of

- .8



ralsing youns stock to their productive age

is higher thin their mirketLrilue, selection
ol this basis would reduce the uneconomicil

unproductive peried ind would permit greater
attention and care to the upbringing of the

prouising few.

EFFECT OF AGE OF DAlfz=

The sge of dam was found to have no signie
ficant effect on the birth welight of ealf in
Tharparkar herd, but in Hariina: herd the same
wis fourd to be significant at 1% level (vide
tidbles 114 12 ind 13).

The observition in Tharpirkir concurs with
the findings of Amantakrishman and Lazrus (1953).
The results in Hariana confirm with those of
Eckleeg (1919), Knappm et. al. (1942), Kudalicka
(1948), lasely, Day and Comfort (1961), $ingh and
Dutt (1961) and Stegenga (1961).

Table 14 shows the significince of difference
of mesn birth welights of calves born in different
age groupss In the present method of classifi-
cation of age groupsy 1t cin be visuilised from
tible 13 calves from younger dals hive lesser birth
welghts. This is so beciuse the birth weight is
more an expression of slze, welght and physlological
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condition of the dam rather thin the foetus,
although the genetic composition of the later
does hive some affect.

The effect of age of dam 1s analegus to
th:t of sequence of calvins. In & normal produce
tive 11fe of an amimal with imerease in chronolo=
gleal age, the physiologleal age 2leo increases.
The increise in =lze of the dam and with it the
age of dam, probably, does not contribute much
tovards increasing the welzht of the unborn cslf -
hence thie nonsignificapnce of calving se.uence
and with it the age of dim on the birth weight
In case of Tharparkar herd.

EFFECT OF SEASON OF CALVING: =

The season of calving was found to have no
glgnificant effect on birth welght of calves in
both uha breeds (vide tables 16 and 17).
These findings are similar to those of Kpapp and
Limbert (1944), Askar and Ragad (1982) and
Petrovic (1956). |

The probable causes for this may be that
the wigours of the seisons wers not severe to

impres= their effect on birth velght or that Uhe

animils were acclamatized.




EFFECT OF SIRE:=-

The sire was found to affect the birth welzht
of calf elgnificantly in both the breeds (vide
tibles 18 and 20). These findings are gimilar to
thoge reported by Magab and Askar (1951), Ananti=
krishnan and Lazrus (1953). I

On the contriry, Paim (1947) and Kohll and
suri (1957) found thit sire did not afrect the
welght of ealf at birth.

These findinzs irdicate thit the birth ean
be improved by providing good bulls, sinee this
trait his been found to be highly heritable as
vell. It lug been reported by Ragab and Askar
(19561} thit the sire influences the gestition
length as wells These ficts coupled with the
obesrvition of i positive correlation between
gestition length and birth welght Justify the
provision of bulls, in breedlng programies, of

proven merit in providing better calves.

BFFECT OF AT~

The effect of yeures on birth welzht wae foupd
to be highly significant in both breeds. Feaviest
calves were born in 1954 in Thirparkar herd amd in
1960 in Hariana herd. In Tharpiriury, calves above
average for the herd were born in the years 1946850,
195255 and in 1962-63. (vide table 22).
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EFFECT OF GESTATION IENGTH:e

The averzge gestition length of male,
femile snd 411 calves in Tharparkar herd wis found
to be 289.16 L .36, 283.96 & 1.53 and 286,33 L .78
with a coefficient of wariition of 3.1%, 15% and
11.13 respectively. Miles were cirried for a signi-
ficantly longer period than femiles (vide tuble 6)e

The average zestation length of make, femule
and all calves in Miriani herd was found to be
293.94 S .92, 293.8 3 .88 and 293.71 < .67 with
a co@fficlent of variition of 6%, 5.6% and 5.8%.

Ko siznificant difference was observed in zestition
length of mile zand fem:ile cilves (wide table 6).

The average figures for Tharparkar coincides
with thit of Choudry and Simha (1951) in Thurparkar
herd observitions eimilur to that of Tharparkir.
With regard to gestation length of male and female
calves wore recorded fax by Jord:c and Assls (1950),
Choudry and Sinh: (1851), GRigab and Askar (1951),
Kohli and Suri (1951) and Brakel, Rife and Salishury
(1952).

Ragab and Askar (1251) and Singh et. a1 (1958)
racorded similzr observitions i= for ﬁariim herd in
the present study. The averige of gestition lenzth
are =lightly larger thin those recorded by otler

workers.




The correlition between geststion lensth
and birth weight was 0521 L .00024. This vas
found to be nonsignificint (vide table 23).

A positive siznificint correlation of
0.47 ~ .046 was observed in Eariina herd
(vide tible 23).

Obgervations similar to thit in Tharpariar
herd were observed by Hazib and Asker {1951);
Choudry and $inlu (1951), Aniktakrishnin and
Lagrue (1983), Brake}y Rife and Salisbury (1952),
Singh and Dutt (1961) and Singh and Ray (1961). |

The observations of liriana herd concurs
with thit of Rigib and Askar (19561), analita-
krishian and lagrus (1953), Brakel, Rife and
Salisbury (1952).

% positive correlation indicates thit heavier
mlvea_ of either sex need a longer time to complete
their prenatal growth. ZIThersfore, sclectlon
driving at an increise in birth weight should aim
at inereasinz the gestation length. It has been
obassrved that sire affects the gestition lenzth
{Ragab and Asker, 1951) and also the weight of
calf 2% birth (Ragab and Asker, 1951, and Amantie
krishnin and iszrus, 1963/,
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Therefore, sires should be so selected
in a breeding progrimme which would affect the
gestition length to an o;atiimm levaly =0 that
Bilves of average birth weight for the hord or
more are born at successive cilvings.

The deviitlon in Tharparkir herd may be
attributed to breed difference.

AEGHESSION OF BIRTH WEIGHT ON GESTATION LENGTH:w

The regression of birth weight on mgest: tion
length was found to be .00788 L .0048 1bs. in
Thirparkir herd and .12 < .061 1bs. in case of
Hariaps herds This indicates that for every extra
day of gectition lenzth there is an increase of
«007€ 1bs. In birth weight of cilf inm Tharparkar and
«12 1bs. in ciee of Hirdanma. There obgervations are
much below thit observed by Braude and Wilker (19249)
ind DeFries (1959).

The length of gest:tion muy be shortened or
increzgsed by selection. The magnitude of bmnge thit
ie poesible in any number of generitions can only be
deterunlned by experimentation, Experimentation is
alse necessary to evaluate the magnitude of any deleter
lous effects th:t may follow modlfic:itions of gzestation
length. The differences in the observitione of
Tharparkar and Hirlap my be Braed characteristics

or due to any sampling errors.
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EFSECT OF PIBCEEDING DRY PERIGB:-

The correlation between precseding dry
period and birth welght in Thirparkar herd was
found to be L0078 & 045, ‘fkis is none
signlficant (vide table 23). A nonesionificant

4

correlation of = .088 < ,057 wais observed in
Hirlan: herd,

The observaition in Tharparkar is eimilar
to that of UTmapn ¥Yu (19233) and Krizenechky and
Kudlicks (1944). Combery ard Cerovsky (1956)
obtained x positive correl:tlion of : <5354 for
dry periocds of less thin 30 diys. They found
that 2 lonzer peried was not related to an
increise in birth weight.

The differences in Tharpari.r snd Hrisim
herd may be due to sampling errors.

HERITABILITY BETTHATE : =

The heritibility of birth welght in Thirparkar
and Mariasps hord was found to be 0456 and 0.60
respectively (vide tables 19 anpd 2l)s The heritie
bility of birth weight of Tharpark:r wvas higher thun
that obtiined by Singh and Dasui (1958) in Tharparkar
herd ind that of Agkar and Ragid (1952), Batraz and
Desal (1962) and lesser thin that of Lasley, Diy
and Comfort (1861).




The heritibility estimite in Hariam
1s slmost similar to that of Lasley, Day and
Comfort (1961) ind i higher thin other obeer~
vitions of workers mentioned aboves

The high heritability obtained may be
due to any sampling errorsy which 1s magnified
to 4 times in paternil halfesidb method.

The high herit.bility indic.tes thit genetic
contribution by the tulls is high and improvenment
can be broughi by selection of animale with higher
birth wveight for breeding purposes.

Sunning upy, the snalysis of the factors
affecting the birth welight dn Thirpurkar indic:tes
that the only possible way of bringing sbout
improveuent in birdh welght ie by use of superior
bulls proved o praducé better calves znd by
providing good mutritious diet during the perisd
of eteaninz upe Thie is possible beciuse the
trait iz highly heritible uind ilso as reviewed
earlier the sire hig been found to affect the
gestition length. (This later aspect hie not been
gtudied in this present work).

In Hairdians berd, several factors hive been
found to affect the birth weight, viz. sire,
age of damy sequence of cailving, 4 poeitive core
relation between gestation length and birth weight.
Beglides the trait has been found to be highly heritible.




The fact that the sire influences the
birth weizht angd secondly the significant
rositive correlition between gestition length
and birth weight denotes that improvement can
be brought sbout by selecting sires which
produce cilves of average or heavier birth
welzht for breeding purpose and also by improve
Ing factores which affect gest:tion lengthe

EFFECT OF SBX ON GROWIH RATE:w
Fo elznificant difference in zrowth rate
wis observed on un average for the whole one year,
_betwaen two gexes of tuo breeds under study.
Thlg 1s similar to observations of “ollins and
Guilbert (1858) who ctudied growth »a:te in beéf
calves upto 8 monthe of age; and also that of
Grecory, Blunn and Baker (1250), whe etudled
growth upto weuning in beef cilves.
Heavier growth rate of malers were observed
by Humond (1965), Thomas, Marlow and James (1958),
Horrison (1957), FKoch et. 1l. (196), Makela (1960)
~and Choneim and Rafat (1960).
The insignific:nt difference in the zrowth
rate of mule :nd femile cilves of the twe breeds on
an average for the whole year is mesetly due to chance,

since the number of observitions vere leecr.




A perusal of tibles 26 and 27 shows
thit in Thurparkir herd there 1s significant
difference in the growth rate between periods
and also the interaction is highly siznificint
wheress in the Hirians herd there was no signie
ficant difference between periodes and the inter-
action as well was also nonsisnificint (vide
table 28).

The difference in the growth of m‘.le
and femile eilves atleast in perlods confirme with
the general ohysiological principle that malee are
heavier at iny age thin females. Flretly this is
due to the direct eoffect of sex, due to differences
in the genetic m:ke up (Eimmond, 1935) and ine
directly due to the influence of sex hurmones.

The deviation in cige of Hiriama is
probably due to sampling errorse

EFFECT OF SEASOR OF BIRTE OF CROWTE RATESw

The seizon of birth wa+ found to hive m
significint effect on growth rate in Yharpark:r
herd, whereas in Hirlima the effect was found to be
siznificant at 5% level (vide t:iblez 20, 30 and 31).
The growth rate wiag studied upto © months only in
cago of Thurpariar herd because of the se:sons
mehtioned in chipter v under the appropriate heading.




The observations pertiining to Iariim
herd were similir to those of Phillips (1946),
Thomis ind Marlow (1958), Holl and Sramek (1959),
Suchanek (1961), Ridler (1963).

The observitions in Thirparkar are probably
due to less number of observations. IHowever, betusen
perlods there is a significant difference in the
grovwth rate of cilves born during different seisonge
The interaction ig alse highly siznificant.

This Indicates that cilves born in different
seasons g1in giznif{lcantly different weights in
different perlods. Isble 29 shows thit cilves
born in sumser galned greiter weisghts in first
three months than thit of calves born in other
two ceacons. They gilned laesser weight in second
and third quarters coupared to giln in welzht of
calves born in winter sind riiny seisons in similar
periods. The over:ll gain In three juarters of
calves born in different seasons is, hovever, insignie
ficant.

In Hirian: herd, it wgs observed thit sumner-horn
calves zained more during the perlod of one year.
Their growth in first iuarter wasy however, found b)l
be less thin that of cilves born in winter and rainy
seisons 1In subse.uent juirters, sumner-born cilveg
gained more thin the cilves born during other seasons

{vide tible 30).




This appears to be quite logicale
The initi:l impulse to grow 10 calves 1s strong
enough to minimise the effect of environment
(Brody, 1945). The dum provides to the elf
miternmil enviromnment till weaning in which
perlod the ecalf 1s sibjected to extern:l envie
ronments. Thlis maiterml environment provides
4 sort of protectiveness to the calf.

Keeping in mind these zspects, we can
now visuilise the growth of the cilves.

The summer<born ealves, like other calves,

had initial impulge to gPov (The self=-accelerite
inz phise of growth - Brody, 1945) upto four
monthe, when this Impulse begins to dwindle.
They had then 1 fivourable period, of rainy

and winter esasony to zrow through, during which
period the juality of fodder is good and s also
the juantity. The calveg thus had the benefit of
having enough notzrishneht from the 1r-mothar during
their sucklingz peried aind abundent fodder during
the remiining periodse '

The calves born in other seisons, however,
had initial greater gaing (vide table 29), but
were less fortunate as they hid to grow through
rigours of sumer seison at a time when the initial
impulee to grow would have dwindled away.




The minimum gain of summer-born cilves
in the first three monthg of life may be
attributed to diminished milk yield of the fows
in summer due to "voluntary anorexis" to which
the inimals resort to, in order to minimise the
"heat load", (FHimmond, 1955). Further, there my
have been a direct effect on the growth of calf
1tself. |

These observations are a pointer to the
fact that it is possible to dmprove the welight
gain by »roviding ameliorative measures as far
ag practicables

The deviations observed in Tharparkair in
respect of the gain for 9 months may be due to
sampling errorss. The seasons might have favourable
at certiin periods and unfivourable at other
perlods, so that 'between periods' The zain was
gignificintly different, but on the wvhole there vas
no significant difference in gain in welghte.

The breeding programmes ghould, therefore, be
o adjusted thit calves will have a fivourable
enyironments of feed, fodder and climatic conditions,
to grow through from their fourth month of life
onwards. This does not mean that the initial period
does not rejuire good manigement. It only indicateg
that growth can be lmproved during the period after
fourth month by providing better environment, since

the maternil environment would hive removed by then
or even earlier.

- 4-—“ — <



Effect of calvinz seiuence on

There was no significunt difference
in the growth raite of calves born durins first
calvinge and those of subseiuant calvings in
Tharparksr and Hiriam berd (vide tables 34 & 35).
gimilzr observations were reported by
Ridler et. al. (1963).

In Tharparkar herd, it was observed thait
there wae gignificant difference in the growth
rate of calves of first and of subseiuent calvings
in certain periods of & year of growthe The inter-
action was non-gignlficant.

Table 33 ghows that calves of first calvings
in Tharparkair herd gailned more during first three
menths than those of subseinent calvings, in the
rem:ining periods than the calves of first calving.

gimilar obgervations hive been reported by
Rolline and Guilbert (1954) who observed that
calves of first calvings giined more from fourth
to 8ighth month. The e:lves of first calvings,
ag suggested by Dickingon, 1960, experienced
restricted growth in utero, leading to smiller birth
weights and, therefore, after birth they grow at
a faster rate =~ 2 form of compensatory growth.



The nonesignificance ebserved in Hiriam
herd, similar to that of Ridler et. 3l. (1963)
may be due to breed differences of sampling
errors.

The cailves of first calving which gain
fagter than calves of subsejuent calvings must
be provided 2 better nourishient during thelr
period of faster growth so thit miximun gained
is obtiined. &ince the growth of culf during
the earlier stazges of life is dependent on the
lactating ability of the cowy the dame should be
well cared for =0 that maximum growth of calves
is obtained.

It, therefore, does not come ae 3 surprise
thut most of the fictors which hive been associited
with increased welght zains are identical with the
factors related high yields in dalry ecuttle.
Therefore, by bringing about an Mpm?ment,
by selection, in lactating abllity the growth rate
of calves can also be significantly improveds

EFFECT OF BIHTH WEIGHT ON GROWIE RATIE:=-

Thers was no significant difference in the
growth rate of calvesgy, with birth weights above
and below the average of herd in Hirdini herd.
There was no difference in "between periods"
and also the interzction was non-gignificant
(vide table 37«
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In Tharparkar it wis observed that
threre wir ne significant difference on the
whole in a period of one year batween the two
categories of calves (vide table 36).

There wisy however, sisnificint difference
between periods and the interiction was also
highly sigpificant. ‘

The obserntioné of Hirian: were similar
to those of Abelin and Ritter (1960).

The siznifiecant periocdiezl difference in
the weizht gain observed in Thuirparkir herd wis
simil:r to that of Makela (1262) and Ridler (1963)
who obsgerved fluctuitions in welzht zidn at
different pericds.

Iable 37 shows thit cilves with above
averaze birth welght zained more in first and
fourth quirter, vhereis below average cilves gained
more in second and third 4m£ters. The overall
gain wmey, however, Insignificint between the two
categories of calves.

Since there is no siznificant overall gain,
but only in certiin periods, it would be a good
propoeition to provide calves better mutrients
durinz their perlode of Incressed growths
As the calves are dependent on the lictiting ability
of the cow In the initlil perilods of growth, the

arguments discussed under "Effect of calving sejuence"

can be extended to this ag well.



HERITABILITY OF GAIN AT ONZ YEAR AGE:=

The heritability of zain at the end of
one year was found to be 0,776 in Tharparkar
herd and 044 in Hiriana herd. This high
haritability may be due to smaller number of
observitions under study or that the sires used
were of superior type or due to sampling errors
which is mignified four times in patermil halfe
sib method. However, the heritabhility indic:ites
that inmprovement in guin in live weight can be
brought sbout by selection of individunile.

THE GROWTE CURVE:=

Table 41 chows the welzht gained by two
breeds it monthly intervalse It is obgerved from
this table that calves of both breeds giined
maximum in first month of 1ife ind then omwards
there wis zradual decline in the welsht gained
in Tharpirkir herd only. In Harlana herd,
the growth curve does not follow the usmal
pattern as observad by Bartlett and Jameson (1232),
Cambel and Flux (1982) and that observed ot I.VeR.I.y
Izatnagar (1956=57) and thit of Ridler et. al. {1963).
These fluctuaitions in growth miy be due to varlition
from place to place and other enviremsent:l fictors
like availability feeds and foddery prevelince of
any diseisesy climatlc conditione etce which affect



growth rite elther directly or indirectly
through the dim. The devistion observed in
the present study may be due to sampling
@rrors, since the number of observitions were
not much or due to any of the ciuses mentioned

above.

The growth curve study sorves ss a check
on the munigement practices of the £:irm cohcerne
ing not only the younge# stock but alse thet of
adult slock since the dums affect the growth
of the calves by virtue of their lictating
ability.

L
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Chapter 6

The fictors affecting "birth weight"
and "rate of growth upto one year of age®
have been studied in Tharparkir and Hariam
herds staitloned it Government Livestock Firms
at Patni and Dumraon respectively. The fictors

studied were effeft of sex, cilving se uence,
age of damy season of birth, sire, year,
gestition length and preceeding dry period on
birth weizht and also the heritability estimate
for both Tharparksr asnd ariins herds.

The effect of sex, season of blrth sejuence
of cuilving and birth welght on growth rate was
studied for both the breeds. The heritibility
of gain at one year and the groﬁth curves for
both the breeds were also studied.

The blrth welzht of male, femile and all
calves was found to be 45.69 L 1bse s
44.83 < .13 1bg. and 45.19 & .09 1bs. in Thire
parkir and 52.05 < .36 1bs., 49.44 < «32 1bs.
and 50478 % 1.02 1bse in case of Hiriinae.




107

Males were significintly heavier than femles.
The effect on birth weizht of season and se.iuence
of calving, age of dam, the correlation between
gestation length and birth weight ani the core
relation between preceeding dry period and birth
welzht were all found to be non-significant in
TharparkiT.

fhe correl:tion between gestation lenzth
and birth weight and the correl.ition between
preceeding dry period ind birth was found to be

+0521 = .00024 and 0078 £ .045. Thig is
insignificant and Indicates that birth weight
cannot be improved by modifying these fictors.

The regression of birth wveight on gestation
length was found to be <0078 +.0048 in Thirparkar
and 0412 < +061 in Hariami. This was none
significant.

The effect of sgire and years was found to
be highly significante The heritability estimate
wag found to be .56. Improvement can, therefore,
be brought about by selectingz superlor sires which
congistently produce heavier calves ind aleo by
gelecting calves with heavier veizhts as future
breeding animxls.

In Harlaniy the effect on birth welght of
calving seyuence, age of the damy sirey year and
the correlation between gestation length and birth
velght vere all fourd to be significint at 1% level.
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The calves of second calvinzs were
heavier than calves of other cilvinzsy though
not significintly, (excepting those of first
calvings). Since the eire has been found to
affect the birth welght of eilf giznificantly,
superior sires miy be used for producing heavier
calves during second ealving and such animals ma y
be used for breeding purposes.

The significant positive correlation of
0+47 T 046 (significant at 1% level) demotos
that birth velght cin be increzsed by modifying
the fuctors affecting gestition length favourably.

The herit:blility of birth weight waxs found
to be 0.60 » This signifies that birth weight
can be Improved by sclection of superior sires
and calves o.t" heavier birth weights as future
breeding animilse.

GROWITE RATE - THARPAGKARt=

In Tharparkar herd, 1t was found th:t there
wig no significant sffect of sex, season of birth,
ealving sequence and the birth weizht on rate
of growth on an average for a period of one yeir
of age. However, there was gsignificant affect of
seXy seison of birth ind the birth weight on weight
g+in in different periods (one your wic divided
into 4 perlods of three months sach) .




The interzction perlod X factor (sex, season
of birth and birth weight) was algo found to be
hizhly significant.

These observ:tions denote thxt overall

improvement cin be affected by providing the cilves
4 good environment of feedinz, munagenent etc.
during the perlods of Incrsised growth,; so that
the maximum capscity to grow is explelited to the
full in ths case of all femile cailves and the few
eelacted nmile ealves earmarked for breeding.

If this increasged grovih mappens to be during the
period of suckling, zreater aittentlion should be
pald towirds the feeding of the d:m as well,
since the milk yleld of the dum Mg 4 direct
beiring on the growth rate of calvas.

The affect of sequance of c.ulving hid no
gignificant affect on the growth rate for a period
of one vesr of age, nor on the weight galin during
different periods. The interaction (calving sejuence
X period) wag aleo nonesignificant.

The heritability of giin in welizht 4t the agze
of one yoar was found to be 776 on the bisls of 62
observationess As 1t 1z based on few observations,
it cin be s=:1d with reservation thut growth rate
can be lmproved by selection but not to the magnitude
obtained in thls study.
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GROWTH RATE - HamIiNis=

There was no significint affect of 26X,
sejuence of cilvinz and birth welght on raute
of growth upto one year of age in Eiriim herd.
The giln in welzht in d4ifferent periods and
the Interactlon (fictor X period) wis alse
found to be nonsicnificant.

The effect of seasom of birth on zrowth
his been studied upto © monthe of aze and was
fourd to be significant at 5% level. The diffe
erence in z:iin in "between periods” ind the
interaction (season X peried) was non-significint.

The summereborn cilves were fourd to have
galned more weight thin ealves born in other
seasons (The probahle reisons have been enumeri=
ted in chapter 5).

This signifies that greater gain can be
effected by providing amelioritive measures,
ag far as practicable, to minimise the affect of
summer on the dam and slse any direct or indirect
effect on the calf ltself. This factor together
with good feeding and mamigement during favourable
pericdes cin be gynergized to boost up gain in
weight. The dams should alse be provided with
good feeds and fodder, on recommended lines, as
the growth of the cilf 1s a2 reflection of the
lactating ability of the dam.
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The heritability of zain in welizht
at the age o: Cha yeur was foﬁnﬂ to be .44«
As this was baged on smaller number of obser-
vitions, 1t can be said, rather guirdedly,
that growth rats cin be improved by selection
though not the magnitude obt:ined in the
present study.

THE GROWIE CURVZIs= -

The growth curve of Tharparkar and
Harian: shows that the calves gained maximum
weight (82.74% in Tharparkar aund 37.99 in
Hardapa) during their first month of 1life and then
onwards there werae fluctuitions. These may be due
to smailler number of observaitions under study
and may also be due to ithe climutic vurlations,
prevelance of diseases and minagebent practices
etcs It would be worthwhile if further studles
are conducted on ain exhaustive mumber of obser=
vaitionse It would then be poseible to huve
“gtandard cuarves" for that particular place,
with which one compare the performince of future
animale and also of same breed at other plicas
having eimilar mamigement snd environmentcsas
However, 1in these circumstinces ag well, there is
always every possibility o‘f varlitions in the




environment which m:y modify the shipe of
growth curve.¥Within lmﬁtions. Tetandard zrowth
curves" are useful as s check on the perform:nce
of the animile in the herd.
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