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INTRODUCTION

Goat (Qapra hireus) 15 one of the earliest of the
farm anipals doresticated by man, -iace thea, it has
ralntoined a strategle pooition in the fieid of live-
stock production, rbout 79 per ceut o1 the total goat
population is in the trooics and subtropica. Their
s1all size, large surface area relative to dody welicht
and lim:ted subcutansoun fat adapt them poorly to cold
climate and nake thenm relatively rwre ad ippted to areas
of high temperature. ( "helton, 1978)., Indin posuesnes
more tnan 63 1llion route ana is oxpected %o increose
by 74 million by 1687, This is about 19 per cent of
tne total goat population of the world (Y,7.r,., 1976).

Although Inuwia hos the largest goat pooulation in
tre sorld, our goats have the lowest produetivity, uhen
compsred to tueir counterparts in sote of the epdivaiced
countrics of tae world, Ulth a vievw to lmprove +the
production nerformnnce of ndlan poats, the All Tndia
Qu=-ordinated Researecl: Project on Goat 3Breeding was
coumiocsioneu with uwnits in different parts of the
country, In the wuits for milk, ezotic bucks Jaancn

end Alplue ave oeing used Tor cross brecding taking
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into account their better genetic potentisl for milk

production.

One of suca projeet unit for milk production was
instituted at tae Kerals Agricultural University in 1972.
This centre has focussed efforts on producing different
crosses of the local Malabarl breed of goats with exotie
breeds viz. Caanen and Alpine and to test their perfor-

uance in respect of growth, reproduction and preduction.

Growth 15 an lmportant physiologieal phenomenon.
This is of great importmnce in sll classes of livestook,
but of specisl significance in meat produeing aniwala,.

A fast rate of gain is the key to succeas (Cole, 1966},
Brody (1945) defined growih as "a relatively irreverasible
time change in nezsured dimeasions". It is an important
factor in determining the optimum period at whieh the
naximum geia cat be affectively cobtained, Ririh weight
is the first wmeasurable character in ize life of an
aninal sad 1t provides basic Information on t.e future

performince particularly for the rate of growth.

The age 2t which a female foat can be bred for ihe
Lirst time ic related to 1ts age at atiainment of puberty
and the sge at attainmenl of puberiy is likely to be
prolonged by reitarded growth rate, On the contrary, ripid
growth rate may lead to attainuvent of puberty at an



earlier ege resulting in more 1life time production.

From meat production paint of vievu, also, faster
growth is desirable, Coats contribute about 30 per cent
of the total meat produced in the countyry (W.0.A, 1976).
The meat production potential depends to & large extent!
on the birth weight and growih raze. ince the post
natal growth ia the function of 1Lhe mass of living cells
delivered at birth, the birth weiguht happons to be the
bage for detertining the pubzequent elaughter weishb.
Naughter weight can be quickly and cheaply aitained in
fust growing animalsa,

There is a wide gap between the requirement aid
availability of goat meat in the country. This is pri- I
marly due to low productivity of our goats, especiclly
lower bLirth weight end growih rate, QCroaasbred goais with
Sapnen and Alpine inhevriteace are likely to have higher
birth weight ond they may grow fast. 1In differe.t specias
or animals a number of genetic snd non genetic factorn
wers found t0 influence the birth veight and growth rate.
But in goats only very few repoits are there on thoce

aspects.

Knowledge on the birth weipght, growth rate and the |

various genetie and non senetic factors Influencing birth



welght and growth rate is essential to formulate a proper
selection programme., The heritability esiimnte for bir%h
weight at different asteces is useful to the breeder in
estimnting the genetio progress Ly selection for a trait
and that will also help to decide as to how such emphosis
should be given for differe:t breeding systena, Infor-!
mation with regard to correlation hetwesen body weight at
different ages, if aignificant may enable early selsoction
end culling,

gon:idering these pointe, 2 atudy was undertaken

with the following objectives.

1. To zesess the birth weight and effect of varicus
genetic and non penetic faueters influwencing birth
welght in Malabard, Alpine x Malabari and
faanen x Malabarl goats.

2. To find out the growth rate and effect of different
factors influencing growth rate 1n the three
genetie groups.

3. 7o find out the heritablility of bouy weigbt at
different atages,

4. To estiuate the genetic and phenotypic correlatiouns
betweon body welghts at different ages.

5. 7o estimate the incldence of different types of

birth and sex ratio.
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REVIG O LITRATUYE

Congiderable amount of work has beon done on birth
weight and growth rate of cattle, sheep gnd pigs. Com~
paratively less work has been done on these aspects in
goats, espeeially in the Indien breeds. Iditerature avali-
able on these aspocts is briefly reviewed under tue

following heads,

1. Birth weight.

2. Growih rate.

3, Herltatility of body weight at different otages.

4. Correlation vetween body weight at differentl stages,
5. Inoidence or differevt *ypes of birth and sex ratio.

1. Brth welght
1.1« Yaportance

the birth welght, which is the first wmeasurahle
chayacter of an animnl, has an econoumic iniportance since
1% provides a basic back ground for the fatwre perfor~
monce. It can be mea.ured with reasgsonable accuracy and
1t indicates the kid's ability to survive and grow. ‘idel
varistion in 1t mny provide opporitunity for early selection

of kids for betier performance gt later otagrs,

urlght (19%4) reported that birth weilght is of
graat practical importance as the new born of less than

average weight for its ovreed is, as a rule, physiologioally
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younger or premature, Philips and Dawson (1940) siated
that the birth wvelght is an earlier expression of growth

that influences the survival of lamba,

nrody (1945) reported ihat sninals born younger, than
normal, are often lacking in the normal developuent of the
heat regulating system and so have less power of survival
after birth in a new environment. Ali et al.(1975)
reported that the birth welght of Jlack Rengal goatz had
a direct relationship with the average length of survival.

1.2. Rirth veight in different breeds \

Galeon (1451) reported the mean birth weight in nmale
and femele Philippine kids as 1.54+0.12 and 1.56+0.112 }cé

regpectively.

Epistein end ierz (1904) rund that the means ol birtu
welght of Casnen goats in Isreal were 2.90¢kg for males ‘
and 2,70 kg for femalea., ™ut chalash gt al.{1970) reporied
the birth weight as 2,62 in Tgyptian Sasuens, Flioln gt al.
{1976 observed ilie mes:is of birih welght of ‘sanen X |
Riliis, Pt goals, az 2,94, 2.47, 2.52 and 2,37 k¢ for
singles born males, olurle boru fenales, twin vorn z:mlesl

and twin born femsles respeciively.



Montemuro (1966) observed the means of birth weisht
of Maltese Croasbred soats az 3,35 kg for males end 3.11 kg

for females,

3acker and Trial (1966) reported that the mean birth
welght of “ast African Mubende goats was 4,70:0.071 1lbe
for single male kidsa.

Guha et al.(1365) observed that the neans of birth
welght of "laek Seugal goats averssed 2,90:10,53 lbs for
meles and 2,56:0456 lbs for females, The averages of
birth walght of singles, Twins, Triplets and guedruplets
were 3.3050,70y 3.0430.57, 2.6320,61 and 2.78:0,66 1ba
respectively, All gt £1.(1973) reported the mean dirth
welght s 1,60 1bs (0.5.3). All et al.(1975) obtained
o maximin survival in kids with an average birth weight
of 3 lba,

Tall (1968) found thet the means of birth weighti of
crogsbred Angore goats were 4,37, 4.7, 4.72, 4.47 and
4,57 1bs for 50 per cent Angora (A) x 50 per cent Gaddl (G),
75 pay cent A x 25 per cent G, B87.5 per cent A x 12,5 per
cent ¢, 93,75 per cent A x 6,25 per cent ¢ end pure bred
mmgoras respectively. Pani (1963) found that the reans
of birth weight of pure bred angora and Angora x Caddi

were 2,16 and 2.25 kg respectively. WNikitenko and



Zaparazhlasev (1972) obgerved the means of birth welight ‘
of white ‘ngora X Do. goats as 3,50 and .00 kg for males

and females respuctively.

Corrers zni De la Parra (1969) obgerved that the
averages of birth veight oy Anglo Nublian x Granada goats
in Mexico were 2,42 kg for malea and 2.13 kg for females.
®or Malaya, 50 per cent Malaya x 50 per cent Anglo ¥ubian
and 75 per cent ‘nglo Nubian x 25 per cent Malsya the
birth weight averaged 1.u3, 3.06 and 3.20 for single rale
kids (Hehamud and Devendrs, 1970). The everages of hirtl‘n
welght of Rubian and “panea x Wubian were 1,83 and 1.95 iqz
reapectively (“halash ot al., 1970). For Criollo aingle
neles, Criollo single fewales, Criollo twin males and
Oriollc twin femzles the birth weight averaged 3.3, 2.9.\
2.% and 2,0 kg respectively. Iu Wublian breee the corresr
ponding values wers 3.3, 2.9, 2.9 and 2.7 kg vespeetively.
For Cricllo x Mubisam the values aversged 3.6, 3.1, 3.2 az‘xd
3,0 kg respectively (Castalle eb al,, 1972). The reang
of birth weight of snglo tubian goais wers 3.07 and 2.77 kg

for males and femalen respsotively.

Higorev (1962) observed tne mean birth weight of
Rashkir x Don goals as 2.7 Ki.

sBhatuogar et 8l.(1971) reported that the wecns of
birth weight of ‘lpine, Beetal snd Alpine x Beetal were
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3.0, 2.8 and 3.5 kg respectivaly ror malen and 2.7, 2.9
and 3.0 kg respectively for females. The neans of birth
waeight of Prench Alpine woere found to be 3.67 kr for
nales md 3.30 kg for females (Gill and Tev, 1972).
Mighra et 81.(1976) reported that the neana of birth weicht
or fAe-»tal, Alpine and Alpine x Reelsl were 2,32, 3.0% ana
2495 kg respectively. Igqoal Hath and Chawla (1973) ob-
tained the overall means of birth weight of Alpine, Pestal,
Alpine x Reetal and 3aanen x 3eetal uo 3.30:0,045,

2.8120.056, 3.12:0.057 and 3.1820,55 kg 1eipsctively,

|
cohrl anc Talepoatrn (1971} reported that the meons

or birth welght . Jammspayi kids varied from 3.19 to

5.8 kg in the case of males and 3,00 to 3.85 kg in the
cass of Teuwales, Siagh (1973) observed the means ol
birth weight as 4,92 for pingle males znd %,96 for minglé
feriales, WMitial and Pandey (1974) reported the means of
birth weight aa 3.95 kg for males aad 2,75 kg for female§.
Mittal (1476) found the mean birth weight as 3,50 kg
whereas Xhan (1579) found those as 3.18 ko for nales and\

2.70 xg for Temales,

Mittal and Pandey (1974) reported the averagas of
birth veight of nNardarl kids as 2,20 and 1,70 kg for malesand
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femeles respectively. Mi-tal (1976) found the mean birth
weight as 2,01 kg whersas mittal and Pandey (1978) !
reported the means an 1.95:0.29, 1.9820.18, 1,740,235 aéd
1.82:0.16 kg respoctively Zor oingle rales, siugle fem.les,
twin wales and twin femeles of aimilar sex and 1.7820.15
and 1.70+0.19 kg for lwin celes and ferales of dissimilor
sex, Joshil (1979) 2eported the meams of birth veight in

[
Barbarl breed as 1,90 kg for males end 1.66 kg for females.

Mukundan (1976) reported the means of birth weipght
of Malsbari, Alpine x Melobari and Saenen x Malabarl as
1.79, 1.95 and 2,39 kg for males and 1,76, 2,53 end 2,11 kg
for females, respectively. According tc Nair {1378) the
birth weight of these breeds averaged 1,71, P.46 and 2.0? ke
raopectively. Wurther, jair (1973) reported the mean

birth weight of Malabari goate as 1.73+0.02 kz.

Mazundar {19738) reported the tmeans of birth weight
of Pashoina kids as 2,54 and 2,2% kg for males and females

reapectively,

|

Richetti et al.(1976) found that the weans of birth

weight of arcssJred kids born out of Toggenburg males and
gargany females avaraged 4,17, 351, 3.35 and 2.85 for

alngle bom wales, single born famalesm, twin bhorn males



v 3

10

snd twin born females respeatively. In Gargano x Gargaxlm

these values avereged 2.94, 2,62, 2,21 and 2,01,

1+3. T©ffect of Breed

Pant (1968) found a highly asigunificant difference

between pure bred and cross bred Angeras In birth wedigzhi,

|
€111 and vev {1972) reported {kat thers was & sigui-
ficant difference in birir welnnt between Alpine and Anglo-

tiubion breeds,

Singh et al.(1377) obssrved that Jacmapari x Saanen
erogsbrede registered higher wmean birth weisght than kids

of Jumaparl and “asnen breeda.

Castille ef 2l.(1978) in thelr growth studies on
four iamporied goat breeds viz. Wabian, Alpine, Toggenburg
and Sasnen obgerved that hirth weight was signiticantly
affected by breed. Richetti and Intrieri (1978) also
obmerved a significant effect of breed on birth weight

in Calabrien ané Calabrian x Toggeaburg kids.

Tgbal Hath and Chawla (1978) observed a significant
affeot of breed on bIirdn welght. ooy found that Alpt a‘e X
Reetal kido were heavier than the kida of native

Teatal bree=d,

Teds fexual dimerphion !
wilson (1958} reported a higher birth weight in male

than females in Zast ifrican dwarf goats.
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soth et 21.(1963) observed that the birth weight
of males Yorn us single way slgnifiocantly higher than |
that of fesale born as siagles among Tarbari breads, The
birth weight of males boryn as partner to feunale was found
to be significantly heavler. 3irth weight of males born
as twinas were significantly riore than birth weight of
female born so. DPracad et al.(1971) and Mittal (1479)
observed a significant effect of sex on birth welight of
Barbari kids, vhersas Mittal sad randey (1978) found that
gex was a non significant source of varlation ai‘fecting‘

birth welght of kida.

tijeratne (1369) found a significaut eifect of sex

on birth weight in ~“outh Indion meat breeds.

Correa and Ne la Para (1969) observed sizniticantly
higner birth weight in moles than females in Anglo
Hublen x Sranada Crossbred goats, G111 and Dev {1972)
fouad 4 signiricaont effect of azex om hirth weight of
French ilpine mnd Anglo Nubian goats. Gasville et al.
(1978), on the basis of growth studles of "lubian, Alpine,
Togi-enburg and Jasnen kids, reported that sex had a sig-

nificant effeot on birth weisht of kidas,

singh and Fiogh (1974) observed that sex of the kid
was a sigaificent source of variation affecting birth
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welght of Jammepari kids. Singh et al. (1977) found a
significant effect of sex on blrth weight of Jawnapari,
Saznen, Darovari and their crossbreds. Xhan (1979)
obzerved & hijhly significont ef<ect of sex on birth weight
of Jamnapari kids, Richettl et ul.(1976) found a signifi-
cant effect of sex in Toggenburg x Cergano crossired guﬂs’cs.

Tqbal ¥ath end Chawla (1978) reported that mule kiéfs
of nReetal, Alpine a2 RBeeisl x Alpine registered higher
birth wveight than females. Mole kide born as singles had
higher birth weight than 4wins and triplets in all geneiic
groups except =aanen x (Alpine x "eptal). Sinmilarly,
single femeles hsd higner values than twlna and triplets.
The effect of sex on birta welght wao founa to be highly
gignificant, Mishra gt 2l.(1978) cbsexved that uales were
glightly heavier at bipth than females in Alplne, Neetal

and Alpine x 3eetal crozsns.

1.9. BEffeat of litter aize

Porausotay (1357) found that zingles were heavier J

at birts then twineg and triplets in Iundonesian, lalaya

and Indonesisn 2 ‘alaye breeds.
Guhz gt 21.(1968) resorted thet litter size hed & |

sigrificent effeet on birth welight of Jarbari goata, tm*f;

|
t
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Mittad (1977) observed that the difference in weighis
between siagles and twins was not statiotically aignificant,

3ngh g} al.(1977) on their studies on the perfornunoe
of Smanen, Rarbari and Jamapari goats observed that |
althouzh singlas had o higher birth weight thea lwinsg, |
the difference in weight was riot atatistically significant,
The saze was »eporied by Mitial (1978) in Jaunonari kide,
mat Rhan (1979) obeerved a significant effect of itype of

birth on birth weizht of Jamneparl kids,
|
Igbal Nath and Chawle (1978) obuervad that the varie-

tion due to type of birth on birt: weight was not signi~

ficent in Beetal, Alplne ama Peetanl x Alpine crossbreds,
|

slgniricant effect of type of birth on birth weight
vas reported by Oastiilo et al.(1978) in Kubian, Alpine,

Toggenburg and Saanen kids,.
1.6+ Rffeot or season of birih

Singh (1973) 4id noi find any seasonal influence on
birth veight of Jawnapari kide, But Singb ei al.(1977)
and ¥Yhun (1979) obtained m significant effect of menson
of birth on birth weight of Jammapari kidas,

Mittal (1973) repor*ed that the winter born kids
were significsntly superior in birth weight than summer

born kids in the Jamnapari breed.
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1.7+ BEffeot of cegtation psriod undergone by the kids

611l and Dev (1972) in Anglo Fubian goails observed)
that geagtation period undergone by male kids was longer
than in female kids smd this might account for the higher
birth weight in maled.

1.8, xffect of post kidding weight of dax

Mittal (1979) observed a slgnificant correlation bgt-
ween dan'e welght and dirth weight of kids in Jaanagari
and Zarbari goats. g£hea (1979) observed a significant

effect of dam‘y weighi on welight of Jamnapnri kids.
2. gGrowth rate.

2.1« Importance

Crowth ias aa importent physiological pehromenon. I*‘t
nzs greal practical applieability in livestock economice
especially in goat farming. It is an ioporteat factor in
determining the optimum poriod at which the maximum gair“t

can Le effectively achieved.

Aredy (1945) defined grewth as "o relstively irrev?r—
sidle time change in (the maasured dirensions”. Growth ie
pliable, it con be acoelerated or delayed with little
influence on finol mature body oize (COrichton ot 4., 19!59).

|
Hammond {1955) explalned that the rate at which an\

animel grown is ol greatew importance for the livestock

1
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owner than its moture weight, a3 only fsw animalsz live

long eno.gh to reach the mpiurs weight,
2e?4 Crowth rale in different breeds

Paransothy (1957) observed body weight galns of 2.00,
2,84 and 1,24 1bs ver wesk respeotively in Indenssian,
local (Malaya) and Indonesiom x loead kids. At 15 weeks
of aze vinglea averaged 35.92, 37.75 and 3£.0G0 1bs

regpactively in the nbove genetle groups.

“ontemuro (1976) observed the memn welcht at 40 days

of age aB Y.% kg for males nnd 8,10 kg for femnlesn,

Zackar and Triol (1966) repoxted that $he body - 2irht
for single in 133t African !ubsnde goatn wvers 16.720.04 Lbs
at ? monihs, 26.2:0.8 lon ab weaniag and £1,720,9 1bs at

ane gear of ags.

Gutz gt fle (1968) foumd thal the overages ol waichts
at one year in Wlack Be rnal goats wore E0.A046.d5 Lbg for
malea and 24.62:0.09 1bs foe fecnles, 11 pl al. (1973)
orgerved that the we.n wesiing uel kit in Slacn “sngsal
goatn as 19.% 1bs at 35-180 davse of age., alf yearly ves ht
galn for ths period Irow three months to on» year, one to
tuo yewrs «1d two {o thorso years wver: 10 1uo (7~14), 4 1lbs

(3~15) wd 4 1bs (2-9) resgestively,
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w4 seratne (196°) observed the monthly growth rates|
in male and female south Indian goats as 3.44 and .49 kg

reapectively.

Correa and Dela Parra (1969) observed tne means °f,
body weight at 30 deys as 4.29 kg for males and 4,20 kgr
for females.

Misarev (1069) reported that the means of body waelght
of Washkir x Don goats were 27.0 kg at onc year and 40,8 kg
at 5} years,.

Mkitenko end fmporashlazev (1972) nbreyved ine means
of body "might at 18 menths of age =s %2,5 and 27.1 k¢ res-
pestively Toar male and femsle in vhite Mgora z Don goata,

The cdult veighle weve 45,5 and 33,3 kg vespeeiively.

Zhalach et sl. (1970) found that the averages of bedy
i
welght ot 48 weeks of age in Thibian, Jamacn x ublaen ard
manen goats ware 12,7, 21.87 and 23.88 kg for male ond

10.5, 17.55 and 20,83 kg for fousnles respectively.
!
“hainagar et 2l.(1571) obzalned the weekly growth
rates in Alpiue, Weetal and Alpine % 3setwl goats as 722,

847 and 1120 gma respeotively in fousles, \

Castillo and Greoia (1971) found that the means of

bhody weights at 6 months of Nubian x Cricolla, ¥1, were‘
|
I
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1
13,9 ond 16.8 k¢ for male and female singles and 17.8 and
16.3 kg for male and female twins., Al one year of age the
corresponding values were 33,7 and 30.0 for singles and;
32,9 and 30,3 kg respeetively for twins, According to
tastillo g% 8l.(1972) the means of weight at 6 nonthe and
weight at one year of Hubian x 7riolla were 15,2 and 33.‘;2 kg
for single males 16,8 angd 30,1 kg for single fomales,
16.8 and 31.2 kg for twin males and 14,9 and 28,7 kz for

twin females respectively,

Johri and Talapatra (1971) reported that at the end
of 15 weeks the averages of weight of males weore 13.49 ko
and that of females were 12,51 kg, It oonld be observed
that the Jammapari kide grew at an average rate of 0.63 kg
var weck. Mittel and Pandey (1974) observed that the means
of »sweight at 4wo months mnd four months were 9.6 and

10.2 ki for males and 7,87 and 8,0 kg for femaies,

Singh and Singh (1974) observed a hetier growth rate
in kids during tne first four wonths in Jamnapari kids,
During the perlod from Ath to 8th vonth the growih rate
was lowvest and frow 8th to 12th months the growth rate
again inoreased zppreciably. Khae (1978) reported that
the nmeanp of welght at 2 months, 6 vonths, 9 months .nd at
one year were 11.54, 16.68, 18,76 and 22,90 kg for uales
and 10,41, 12,17, 17.00 and 138,20 kz for females reapcetively.
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Mittal end Fandey (1974) reported that the meana of
body welght at 2 months and 4 months in Barbari goats
wera 7.5 and 9,10 kg for meles and 6.53 and 7.20 kg for
fomales, Joshi (1979% reported the averages of body
veights at ¥ months, 9 montha and 12 months as 6.10, 8,85
and 12,59 kg for males and 5.068, 7.63 and 10,23 for females

reapsatively.
|

Makwndan (1976) reporied that the monthly weight gzlaina
for Malabari, Alpine x Malabari and Saanen X Mslabarl were
1.15¢ 1.97 and 1,22 kg from birt: to four vonths of age esud
0,65, 0,50 and 0,95 kg fron 8«12 months of sge, Nalr (1973)
found that the means of weizht at 4 months in these
genetic groups as 6.05, 8.15 a21d 8,25 kg respectively.

Nalr (1979) obgorved that the mean weights at one month,
four wonths and one year in Malabarl poats were 2.9320.05,
6.17+40.14 and 14,92+0.44 ke respectively. The average
growth rate was fouad to be about 30 gms per doy,

wilson (1976) observed that the averages of rate of
gain in vody weight upto three months of nge was 87 gms per
day and that upto 6 monthe was 67 gms per day. The growth
rates of twin and single kids were sivilar and faster than
triplet kids,

Mazumdar (1978) found that the live weights of
Fashmina goats averaged 19,40 and 18 kg at 12 wonths ancl'l
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48,91 and 30.78 kg ot three yoars of age, in nzles and

fem:lea respectively. I

Richettl and Intrieri (1978) found that for twin
born calabrisn kids tue weizhis at 28 days averaged €.31 ko
for males and 5,89 kg for femaleos, For Toggenburg x Cula-
brian goats the corresponding valuce were 6,92 and 6.26 kg

respectively.
23+ BEffect of breed

Mishra et 21.{1976) reportes thut the crossbrad
(Alpine x Bestal) kids had a better trend of growth rate
han Alpine and Beoinl breeds, concldered zepsrately.

Castillo et al1.(1978), in thoir growih studies on
Loy imporied goat dresds viz. Wubion, Alpine, Toggenburg
end Saznen cbserved that the weaning weight, weight at six
months and welght ot one yeoar wore sesn arffected signifi-
cenily by the breed.
Pefe Texual dinorphisn

Galoon {1951) ireportec that the rale kide of Philip‘pine
breed gained weight until 15 months and that the females
vatil 14 months of age.

Datta ot al.(1963) obwerved that the males registercd

i

betier gain in weight then females. On an aversge the meles

galned 33 gma more per day during the firast and second
gonth and 59 gms more during the third month then fe—-ales.
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Guha et nl.(1968) reported that in flack Wengal goats
the gain in body weil hi from hirth to 52nd week uas gir-
nificantly influenced by wex of the kids, Males rogistered

higher weight gain than Zenaled.

Gorrea and Dela Para (1969 ) obacrved that 1n Anglo
Fubian x Grmaia Croagbred goats no mignificant differvenss

batwesn nule and femzle wog descernible at 30 days of age.

Jingh end Siash (1974) found that sex wan a slgnifi~
cant adxurce of variation in zrouwth rate of Jamiapari vreed.
Crowth ratas i1a two sexes were aignificantly different
exeept during 41h 1o 8th wmonih 52 sge. The growih rates
of silogles end twina were different only in 8th to 12
rionth of age for males snd In birth to 4th wmonth and Bith to
12 wonkth ase group for feusles. Vhan (1979) found a highly
significant ef“ect of sex of the &id on body weighti=z at
2ll ages. In all cacses males vere superior to their

female counterparts.

Nogtilie eb &1.{1978) on the b:sla of the grouth
stuties of Hubian, Alpine, Toggenburs snd “aanen kids
reported that the veaning welight, weight at six wonths

snd that at one year were seen affected by sex of the klls.
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Michra et el.(1978) observed highest growth velocitles
during the age iaterval of 1-2 rouths in femcles and 4~é
months in males of Alpine, Beetal and Alpine x Reetol

erosses.

Mitial and Pandey (197¢) found that there was no sig-
nificant effect of scx on live weight of single and twin
born kids at any age interval in Jarberi breed. Male kids
vere heavier than female kids at every interval from one
month to aine monihs, although the differences were mmI

significent,
2.5, Effect of ILitter size

Guha et al.(1968) reported that in Jarhari breed lltter
glze had no Iinfluence on body velght gain from birth to
52nd week. Seth gt sl.(1968) found that there was no sig-
nificent difference in the gain in weight of singlea and
twing of either assx, in berbari kide. In 30-60 days and
60-00 days intervals the gain in weight of the males born
as singles vere significantly more thuan those bormn as twina,
Prosad (1971) reported that the live weight gain from birth

wo one year of age was rot zifscted by type of birth,

Wilson (1970) observed thal the growth rates of iingle
and twin kids were similar, though iripleis grew at a

slower rate.
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2,6, Bffeot of season of birth

|
Guka et 2al1,(1968) reported that the gain in body

welght fron birth to 52nd week was significantly influ-“
enced by season of birth in Black nengal goats,. |

¥han (1979) found a highly significant ‘influence of
season of birth on body weight at 12 monihs of age. Season
of birth was a non significant source of variation for |

body weishis at other ages.

¢ Horitability of body weight at diffevent stsges |

Guha et 2l. (1968) estimated the heritanilities of
gain in weight, in Blaock Rengael goats, by paternal half'
sib correlation as 77.66 per cent for females and 19,7 xler
cent for males. Hepitabilities estimated by the regression
of body welght of the progenies on post kiduing weight clr
dams were 6,7, 15¢2, 21.1 and 32,2 par cent at birth, 16
weeks, 36 weeks, and 52nd weeks respectively. {

Moulick and Systrad (1Y70) reported the heritabili‘l{;y
of birth weight in Rlack Bengsl goats by paternal helf sib
anslysis as 0,01, Mill slb end meternsl half eib anclysio
eotimated the maternal eavironment couwmon to litter ma.tc%a
and that acoounted for G0 psr ceat of the variance of which
25 par cent was due to the permsnent difference between[
dams, Ths remecining 39 per cent was attributed to mdiw;idual

environnent including most of the non additive genetic |
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varionee. Tne heritsbhility of maternal envirvonme:t wau
ectimatled as C.2. All and Hasanath (1577) estinated the
heritability ol birth weight in Tack Mengal oats uiing
half sio correlations. The heritability eastirutes of birth
welght for male kid snd that of fermle Fida were 0,76:0.87
and V,55:+0.64 respectively. The data were analysed irres-
pactive of sex aud pooled togethar which gave tre herite-
bility estinate op 0.75:0.48. Ricordean gi al.(1972)
reported itnat the beritacility estimates of weights at

Te 7y 34 5 and 7 montho vere 0.06%, 0.51, 0.40, 0.49 ano

0.49 respeciively ia "saaen fenalos.

Castilio et 21.(1978) found thot the heritability
egtinates of birdh welpnt ana dody welghts at 6 noaths nd
12 montro vere 0.39, G.21 and D.11 reapectively in vbian,

Togrenburg and -eanen kics.

¢, Qorrelation detweeon vowy weight at diffevent staceon

2geker ond Frial (19€0) based on their sluciss of the
Past Afzican jjubende goals reported the eorrslaition botwaen
boay eigats at diflersnt ages. Thay observed that pirth
wel,at aad 1ittle effeet wpon sunsequent body welghta, Two
monthe nody weiphi was found to ve an wuz2elul guae to wean-
ing weight and waaiing weicht wa3 found to have oome value

i predleoting tue weight at one year.
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Guha et 1.(1363) on itreir grouvth studies in Black
uaignl fexale goats observed o alight po.itive correlstion
between birth welght and 16tk week weirfbt in quadruplets,
In males the correlationsg béiyeen blrth weirsht anl weighi
at other stages of growth were significant in the case of
fwing and triplets. Correlations between body weights at
different stages of growih were found significumt szonr
the pooled data of mnles ana fenales., Moullek and jystrad
(1970) found the porticl correlation between birth weight
of kids and post kidoing body weight of their dans as 1,175
independent of tneir litter size snd zre of {he daw in

Black 3Bengal goatis.

vgntemuro (1966) eoteslished the corrolation between
oirth weight and one month weighld me .83 in orossured

1altene gomts,

wijeratne {(1963) obsserved that the phenotypic corre-
iations bebwsen welght ot thres rontus and weight at five
and seven months in Caasnen forles vere 0,91 amd .89

respectively,

ingh and “{ugh (1974) found thav ia Jarbari and
Jarmapari kids, body eighto at birth, 4 months, 8 months
and one year weve not as.oclated viith the age at first

kidding.
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I
5. Incidence oz dirferent types of birth and sex ratio |

shanmughamandaran (1957) in Malabari goaty observed
thul ameng the tolal kidding 50 per cent ware twing, and’
42 per cant were singles. But only 8 per cent contributed
triplets aad gu~druplets, Makundan and Pajagopalan (1971)
¢boerved that the percentage of incidence of singles, |
twins and triplets in Maladari moata were 47, 42.4 and 10,6
reopeotively. Overall sex ratio was found to be 50:50, |
sudarsanen and Paja (1973) reporied that the incidence of
sinzles, twins and triplets in Malabarl roats vare 47.06
per cant, 35,20 popr cent and 17.65 per ceni respectivelyl
Hsir and Mathei (1973) observed a sex ratio of 52:48 in |
Melebari, 49:51 in jaanen x Malabari snd 58:42 in flpinelx

Malabers. !

1ilson (1938) reported the incidence of *altiple birth
in Weack Bengal goats as T7.6 por cent which comprised of
54 pey cent twins, 20.% per cent triplets and 2,7 per cent

avadruplets.

Muhamud and Devendra (1970) observed a twimning per-
centage of 58,06 in Malaya goats, 53.19 per cent in 75 per
cent Anglomubien x 25 per ecaat Malayn and 49,07 per oentl in

50 per eent inglo Kubain x 50 per cent Malaya goats. |

singh sad fagh (1974 ) observed in Jaonapari kide a
gex ratio of 44.81:55.19 at birth. 7They found thnt of a1l
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the births 54,81 ner eerl were singles ane 45,18 rer ceodt
were twings, ¥han (1979) obgerved a sex ratio of 5%,01:46.98
in Jamnapirl foeots. Tho percentage of singles, twino an.

triplets were 6P.71, %3.89 and 3.3% per cent.-respoetively.

Mishro et 21.{1976) obssrved a sex ratio of w7:100

it Alpine, Bectol axd Alplne x Tieetlal breeds.

=sakor (1579) onserved a sex ratio of 102:98 in

Fritish amienn,

vener.lisinsg, the wsan birth weight of Indian breeds

or goats, ranged from 1.50=3.62 kg (Dattn et al., 19€3).
Crossbred goats oi Indian breeds with exutic breeds found
to weigh hizsher at birth thon ibe local preeds. The small
oreeds of goals were found to ned glven oirih to kids with
lower birth welght and vice versa. ~fLfoed of breed was
reported to be a girnificant {aetor causiug variation in
birth werght. Moot of the workeru reporied thal sex,
litter aize and serson of btirth sigrilizcantly influenced
birth welght. Spsvih rate was reported %o ba higher in nross—
bred geoats when cowpered with locsl goat:. Breed, ses ang

iticr slze vwere ohesrved to be important factor causing
variation in grovth rate. Herit hility values reported by
ditfare~t ouxthors in different breeds rhov tast there

existy a corsiderable variation in heritability veluss in
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different breeds. Vosgt of the workors reported a fairly
hirher correlation setween boay welght at different atages,

Sex ratio was cosovved to be 50:50 in almost all breeds.



MATERIALS AND METHODS



HATGRIALS AND METIODS

the data used for the study were collecited from
the recoris maintained at the All India Co~ordinated
research Project on goents for milk productiown, Kerala
Agricultural Unlversity, Mannuthy., A totsl number of
1227 records weré collected for tne study pertaining to‘
the following three genetic groups. )

Malabexi
Alpine x lalabarl ‘
Saanen x Malabari

The All India Co-ovdinated Research Project on goats
for wilk produciion was commissioned at the Fersla Agri-~
cultural Univereity on 7.9,1972. This centre has focussed
attention on producing different crosses of ihe loeal
Malabari breed of goats with exotlc breeds Alpine god
Sganen uad to test thely performance in respect of produr

etion, reproduction and growth,
|

Breeding progremme: The bresding prograsme envisaged = |

flock of %50 hreedable females of local breed in two groupe
of 150 does emcn 1o he crousoed to “aanen and Alpine res-
pectively,; the third group of 50 beiung retainad to produce
purebred contemporaries. A constant flock otrength of 350

local femsles iere to be maintained by 10 per eent replagement

|

|
|
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gvery year. Out of the half breds two third were io be
bred inter-s &:d the remaining one third to the alternnte

breed 1o creabte threa bDreed orossesf,.

pecords relating to body weight, proauction aid ve-

procuetion of oach animal vere L aintaired sysier itlecllr.

banegeusnt: stendord feedinr and nanagerent proticss
ware followed in the fer-. Animals below on~ .e T ere

groupad into the follosing categories.

1. Sirth to 5 daye «lonsy with the dam.
2. 6 days to 7 vonstiia.

%a 3 mouthy bo 4 mo.thas,

&, 5 mautl e to f moalog.

5. 8 ronkuy to 12 vonhs,

For tne mipet [ive days the kids vers lept along
with taeir dan, \lter tho coloztrol s3age, the Lida ware
allowed 1o suckle ibe mothe i h

QML L I 3 12~
3 three tines daily upto ?

it o, o NIRRT 3
montha,  Concentvate ai ctuze*(kid starter) uas og unto
,

100 gre wid rov_ho n 5
£ ase uplo T A
@ uy 230 gnay Yari = dnirq el fourtn

month rilk +nm i fed at ihe rate of 119 and 3/154
A
AL Laias o(‘,age, OOﬂcentr&te a8 fed

at - & ks ~ et
the ra‘e »* 150-230 A0S 8.4 Twggn
4£3

of the body 1 ~irut,

ey 500
AT the ead of 4th nontn tne mit 615 por ki

LprP
By @ [ “Tradugy; .
Y congentrate wixture aad roughl a2l iy T6plased
52, o
- Gm 5
Ronty
2] OHUard"

*Composition given in the appet



30

ndes aw femddes were noused separately. Then concentrate
nixture vas f2d at tw rale of 250-~350 g.8 a.d rougnage
1-1.5 kg. Proo 7-12 months, the gouts were fed on “conom/
milk ration pellets (E.' .3, pelleta, godrej*) as ihe con~
centrates al the rate of 400~450 gms per goat. The diffe-~

rent groups of animals were housed and man ged separaiels.

Datas Tata for ths verlod of § yemr< from foril 1974 Yo
Maren 1979 partoiaing to the following parameters have .een

utilised in this 3%2dy.

1. rth veight
2, teight at 1 month
3. teight at four monthg and

4. ¥2isrht at one year,

Tue vocord. collectel included ihe partionlary of

these animsde dled ot different stages of pyouih .4 als
: 1w 50

We

WS ZTOW a1y, YOG NICHR 1AL 0L 8italne ~

T 52 awisne s, [ ¢ had noe "++di o

Q Wi & 081 reuy
~ El of &

The datc warz g-gaped .
°OWare g ped seeording o gone .
< genetio Erup of kida,

gex of 'widp, litler girze o3
b size at olith, soa-
D1 of usipyl
3y dun?

weigont 1
dgat ot kioding, gectation periey urdergo
tl

awd boeks vhich gired tlhe iids by the kide

To staay tns effaat of BBADN on, a
] P

Rty
AT Wag aiviceq inm warse o At the

calender yu
the elaswification give
Nalr (1279)

% .
conposaition given in the appey/
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Zammer -~ Pebruary to May
Rainy - June to Oetob:r,.

¥inter - Hovemver 4o January.

The effect of gestatlion longth undsrrone by the kids
on body welght ot d¢ifferent ntases was studied by grouping
the date according to class intervals of gmevtation »aricas

as given below,

136 - 133 days
140 « 143 days

144 ~ 147 days
148 - 951 days =nd
152 = 195 daya.

Huilarly tne effect of dan's welght at kidaing on
body veight was otudiced by grouping the data under da-'s

wolghts acocording to ihe Jollowing closs iutervals.
14=17 kgo 1821 kg, 22-235 kg,

26~29 kg 30-%7 kg and 34~37 ka.

anelytical methodm: Tae mean, stondard error ond coeffl~

eint of variations were ewtimatel for all characters in
the three genetie growws soparately as per the rothods
given by ‘nedecor ani Jachran (1967 ).

the affect of genetic group on body wel~wt st dlfforent

avages wag studied by the following one way model

Yik = e gi * lik
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vhere,

Y., = obgervation of the kth

individ.al in
i tn
the 1™ genetic group.

u = Jeveral mean

n

th

g = offeet of 17 geistic rroup.

1ik = Random error.

‘men genetic groups were found to bo significant
further analycis wore carried out for ihe three gerstic

groups separately. The model asgumed was

Yoguwtomp * 1% Ty Ty * B Ty 2 G * W * Oy

where,

ho, .. . th
= 0bserv§tion of p " individuel of the i

sexy 3 2itter size, born on x*™® season,
having 1 dem weight and mt§ geatation
leongin of dom ond sired oy nT*h zire.

Yijklmnp

R = geacral meag
o = ef ect of i"h

1y = efvest of iU 1i6ter otne

B = eflieat of kth SeREOR

th

G, = effact of mth gostation length

th

Sex

Ty = exfect of 177 dany welght

B, = effect ofn sire

Bijklmnp = PAOUSR STTOr.
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The significance of various c:fects were teated by

F teast.

Growih rate: veekly growih rate in the three genetic groups

were c.aloulatea during tho periods from

Bivth to one wonth
one month to four montths.

Four months to one year.

uffect of genelic group on weokly galn was tested by
analyels of variance ag ver the mathod of medscor and

Cochran (1967).

natination of heritaobility

Taternaal hal? 2ib correlation described by 3eckar
(1975 ) was uzed to estimate the heritability of body

velght at different stages.

The nedel used for the estination of heritubllity uas
Ty =0 Y Uy Ogy

where

Yy = obgervation of the kth progeny of the 1th

sire.

B = common mean

Iy = cffect of lth sira

24, = uncontrolled environmental and genetlo
deviations aviributable io individuals

vithia sire groups,.
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Analysis of variance table

fource ﬂof. :.S. UE8 Ma
|
Rotween sire o1 55, MS, cowik 2a
Progeny within sire Nes $s,, M3, oow.
2
e -3

= The everage number of progeny per sire

vhere,
U = nambey of sire
n; = nuaber of progeny with in ith sire

N = total number of progenlas,

Grzw = Moy, © Random effect mean sqgaares (variance

anong progeay within sirer)

M M
G?s = gire component of variance s —o—S¥

2,
t = = -
29¢ 2y
n? = 4%

The standard error of horiiability was estimated by

the method described by swiger gt al. (1964)

o (h?Y =
g (h%) = j/ 2(8=1(=1)2 10(k-1)¢7

K{g=2) (3=1)

Butimation of Genetlo and phonotypic sorrelations

Genetic correlations (rG) between body weighto at
]

to that by the method of analyelis of Covarisnce of data

on half sib described under heritability.

different stages were estimated using the model wimilsr
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k, G?s(x) and G23(y) were estimated as in the case
of heritability where x and y were the twe characters
considered,

The analysis of covariance betwsen x aad y 12 as

given below,

Angly iz of covarisnce table

Source Qefa MoP B?er
Sire “=1 MoPy Cov,, + X Cov,
“rogeny within sire N=-5 "cPw covw

Cov,, = MO
govy = _w
rG(xy) = (ov

J & Petcaty)

The approximate standard error of genetic correlation

wag calculated by the method described by Robertson (1959),
|

.

- 2
B2 lxy) = {1-rFg) 2 2 |
G \ SEh (x) SE h )

JooamPy vy

Phenotypic correlation

The phenotypic correlation betwgen body welcht at dif-
ferent stages were calculated by the formula deseribed:
by Dacker (1975).
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Ne
va - (’:mrs

\/(;2‘4-’(3() * 0‘29(3;)) (c?k':{ + 6—23(3")>

Regression coefficient vas caloulmted as per » edecor

TPlxy)

and Coehran {1:67).



RESULTS



RAGULTS

1. Birih wai-ht

1.7, OPfeot of genetic gvoup

The means of biyth weignt o7 Malabari, Alpine i
Molabari (A x 1) and “manea x Melabari (5 x M), P1 gene-~
ration, crogsbreds along with the oilandard errvor {°.73)
and eoeflicient of variation (0.V) are presented in
Table 1, PFrou the tasle, it may bg ceen that higher
nead birta welght was renistered by $ x M croacbred
goats (2.3120.03 xg) than A £ M (2.04+0,00 kg) and
Malavari (1.71 *0.05 kg). "he snqlysis of variance presen-
ted in Toble 2 revesled significomt differences (P J0.01)

in birth veicht of kide in ihe three gonetic grounc.

Te2e Pouul uimorphism

Sex vige yarti ulars o means of Birth weirht in the
three genetic groups sre furnished in Table %. In all the
three geietic groups, males had a higher birth weight than
fomales, On analysis of data (t2ble 9) i1 could be ob-
served that there wes significont differsnce between male
and femole kids in birin weight in bodh T x VP and A x U
(> /0.01), though the difference wes non signlfiemt in

the cagse of Holabarie
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1.3, Bffect of litter size

Presented in Toble 4 are the means of birth uaighfl
ascording to the lititer size in the three genetic grou;is.
¥ida born as singles had a higher bdirth welight in el1 tlhe
three getetio groupa followed by twins and triplets,
There were highly signifieant differences (P /0.01) in
birth veights according tv litter size at birth in all
the three genetic groups {Table 92),

1:4¢ Effect of azeason of birth

The means of birth weight of kids born during dif-
ferent neasons of the year are presented In Tohle §,
Analysis of variencs presented in Table 9y could not
reveal any aignificant difference in birth weicht accor~
ding to the season-of birth. Howsver, Molabari and
Alpine x Malabarl kids bown in winter rezlstered higher
birth weicht then the kide borm in suumer and rainy

5e850N86,
1e5. Effect of gestation lengih undergone by the kids

The averages of birth weight of kids according to
the gestation length sre presented in Tabvle 6. In all
the three genetic groups the effect of length of gestation
ol birth weight wae significant ( /0,01, Tasle 9),
Pig.1 revaals the relationship between gestation lengtl
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Pig.1. Relationship between gestation length of danm
and birth weight of kids.
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Fig.2. Relationship between weight of the dam and
birth weight of kids.
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undergone and birth weilgsht of kide., As the geastation
length inoreased the birth weight of kids were also seen

|
inoreased upto 145 days and then onwvards the birth weight

remained almost steady.
1.6, Effect of dan's weight at kidding |

Presented in Table 7 are the means of birth wesight
of kids according to dam‘'s weight at kidding. Dan's weight
at kidding had a sigiificent influence (P /0.01) on the |
birth weigh: of kids in all the three genetic groups as I
rovealed from the analysis of variance presented in TablF Y

Pig.2 reveals the direct rroportionslity betweon dam's
waight at kidding and birth weight of kids. A9 dam's

§

veight inereased hirth velght of kide were also seen m—‘
oressed. MHowever, hichest biric weight could be observe:d
in kids borr to dams wilh a body weight at kidding of

34 kg end above., From dams welghing 17 ke and leas kids i
were born vith the lowest birth weight. The above trend

could be diserned in all the threec genetic groups. Another
|

interesting cbeervat!on was that the largest number of
kids vere born to dams having a body weight at kidding
ranging from 22~25 kg in all the three genetio groupa.

gorrelations between birth weight and den's weight at |
kidding and regression of birth weight on dam's weight
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vere prasented in ™ Jle 8., The correlation coefficient
is found to ns gignificaat in all the three gewetic
groups (7 f0.01). Regresuion coefficients were found to

ve 0,0167 ia ¥alabari, 0.0083 in & X * gnd 0,0228 in " x 1.

1.7« 2ffect of sire

Thoush only a few bucks were in use for breeding
purposes, in each breed a vreliminary study was made *o
find our wirether the sire had any significant ef’ect on
oirin weleht of kids, The analysis of variwmee revoaled
{Table 9) significmat effeet of sire on birih weipght of
hids in A x M (P /0.05), oven lthourh the effect was aun

aignifien.t in the case of T x  and HMalsbori.



Table 1. Means of birth weight of kids in different Genetie Groups

Genetic Group f{o.0f obs. Mean + 30(Xg) c.V.%
Malcbard 309 1712 Go02 24.56
Mpine x Valabari 529 2.04+ 0,02 2492
faaner X Malabarl 389 2.312 0.03 26.83%

Table 2. Analyeis of vaviance of birth weisht according te the
genetie group

Sourece d.f. .55
Genetic Croups 2 31.01%%
mrroy 1224 0.33

¥¥ significant at 17 level

Ly



Table 3. Means of birth yeight nccordings to the sex of the kids,

- Halabarl Alpine x Malabari Sasnen X Malabari
fex Fo.of oba. HMean » SB C.¥.% HOeOT ODGs MEBO+SE (sVA HO.0F ODG. Moans % DeVe?
(keY
Male 160 1.7520.05 25.14 278 2.12:0,04 27.83 193 2.4420.05 27.46
remale 189 1.68:0.04 26,19 251  1.95s0.08 30,26 196  2.19:0.04 25.57

T<ble 4. Heans of birth veight of kids according to fitter eizo at birth

Ttter Halabari Alpine x Madabari :Saaneu X AHalabariw

9178 o.of oba. ieanr W 0.V.4  No.of 0ba. MeansSE C,V.§ io.of oba, Meansi? C.V.
(kg) Z ()

1 126 1.89+0.04 23.81 203 2.3040,04 25,22 167 2.5840.05 24.03

2 177 1.60+0.03 24,38 290 1.8920.03 20,10 195  2,1020.04 23.81

3 6 1.47+0.13 22,45 32 1.88+0.04 34,04 3 0.80:0,01 21.25

4 . o ue 4 1.00 . 4 1.4030.15 21.43

4



Toble 5. Means of birth weleht of kids acctfrciing to the season of births

-

Halabari Alpine z Malabard Sganen ¥ Malabard
RaOB  gh of Memn ¢ .V 0.0f Mesn + 0.V.% Ho.of Vean +  C.V.4
obz  Su(kg) obs.  SE(kgY oha, shlkgy

summer 46 1.71:0.08 29,82 151 2,01:0.05 29,35 118  2.31+0.07 30.74
tiater 97 1.74:0.C4 24,14 225 2.0820.04 29.81 135  2,3020.05 26.09
Reiny 166 1.70+0.03 24,12 153 2,0140,05 28,86 136  2.3420.05 24.36

Table 6. Means of birth weight accordin- to the gestotion length
wadorgone by the kido

i;rastation Malabarl Alpine x Malabari taanen X Malabari

ength

range Jo.of Mema + 2,74 Wo.of Meon + OV,  to.of Mean ¢+ C.V %
obg,  SR(kgY obs.  Tkg) obs,  an{keY

136=139 12 1.3940.20 20,20 16 1.7620.14 31.25 8 1.78:0,27 24,26
140-143 71 1.6020,04 22.50 95 1.81:0,54 28,38 53 1.87+0.07 28.73
142-147 127 1.76+0,04 22,60 217 2.08:0.04 27.75 178 2.32:0.04 23.71
149-151 72 1.7720.06 26,70 109 2.08s0.06 29.67 112 2,36:0,06 24,12
152155 27 1,79:0.08 25,46 92 2,09:0,07 31.25 38 2,3840.11 27,31

- o

¥



Table 7. Means of biritn weisht of kida according to the welght of
the dan at kidding

;‘geizgtdl'atm of Halabard AMpine x talabari Sagnen x Malabori
ronge Ho.of Meanr C.¥e% Howof Means ¢V, %  Wo.of Means £.V.9
obo.  SD(KE) obs.  “UkE) obs,  Skg)

14-17 40  1.56#0.07 26.92 27 1,80+0.12 35.56 17 1.85:0.11 24,32
16~21 66 1.60:+C.04 21.88 84  1.9520.07 31.79 67  2.2130.07 27.15
2225 80  1.67%0.05 25,15 146 1.99+0.06 30.65 154 2.24:0.04 24.55
26~29 79 1.7820.05 25.268 102 2.16+0.05 23.15 96  2.284+0.07 28.15
30-33 26 1.99+0.08 19,60 118 2,18+0.06 30.5¢ 32 2.61+0.11 24,90

34=37 1B 2.00:0.10 20.50 52 2.25+0.08 25.33 23 2.83020.13 22.50

124



T-ble 8, Correlations beotwsen birth weishts and dow’s weighi and

regression of birth veicghi on dem’g weight

Genetic group

Correlation coefficient

Regresaion

¥alabari
Alpine x Malaveri

“nanen x Malgbari

0.16%#
0.’9**

0.30%%

0.0167
0.0088

0.0228

<% Significant at 1§ level.

S



Table 9. Analysls of variance of birth weight

-

- Malabari Alpine x Malabari Jagnen x Malsbari
Source defe  M.8.9. d.f. M,3.5. a.fe  M.5.8
Sex 1 0,455+8 1 3.54%0 1 5.79%»
Titer olze 2 3,110 3 To34ne 3 10,82%#
Season 2 0.057+5 2 0.3 2 0.08%-5
Weight of dam 5 1,118 5 1.28%% 5 2,78%%
gestation length 4 0., 72»» 4 1,27 4 SeTT#*
sire 9 1,578 6 0.80% 6 0,337+
Error 284 0,15 507 0.29 367 0.20

»%  Bemificant ot 1% level.
% significant at 54 level.
¥.S.Hon significent,

14
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2. growith rate

2.1, BEffect of genetic group

2.1.1. leight at one month: Presented in Table 10 are

the genetie group wiae means of weight at one wonth of

age. The hishost welght at one month was in A x M

(3.90 + 0,05 kg) followed by 3 x M (3.7820.05kg) and

the loweat in Malabarl (2.8320.05 kg). Analysla of va:ri\ance

presenied in Table 11 showed signlficant dirference bet-

ween genstie groups for weight at one month of age (2/0.01).

2,142 2ight at four montha:

The means of body welght at four montha in Malabarl,
Ax¥ad 5 X M are prezented in Table 12, Higher weight
at four monthy was noticed in A x ¥ crosnbreds {3.92:0,19)
followaed by 5 x ™ (7.7520.14) and Malavari (6.,00£0,15),
Auslyais oFf variance preseuted {n 1uabletl’ revealed a
highiy gignificaat difference between gonetle groups
(P /2.01) in weight at four months,

2.1,3, "eight at one year

The memns of weight at one year in Malabari, A x M
and § X ¥ are presented iIn Tuble 14, § x Y registered
highest weight at 12 nonths (18.42:0,2G) followed by
3 & M (17.4040.38) -nd Malebari (15.24+40.49), ~nalyois of

- variance presented in Table .15 ahowed that there were
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significant differencss (P /0.01) detween the three

genetic groups in weight at one year.
2.2+ Cexual dimorphism

2+2.1. U0ight at one month

From Toble 16, it uay be seen that in A x M and 5 x M
genetie groups, ithe male kids were heavier. ™t in Malgbui
the female kids recorded hichsr mean weight than maleu.:
Analysis of varianoo prezented in Table 31 revealed that
sex had significant effect on body weight at onc month of
age only 1s 3 x ¥ (P /0.01). On the contrary, in A X M
and Helaebari the same was non significant.

242.2, Ueight at 4 uwonths

significent sexusl dimorphism (P /0.01) could be |

observed only in 5 x M goats (Tmdle 32), 1In all the |

|
genetic groups malea had a higher weight at four months
thai rtemales (Teble 17). |

2,743, teight at one year !

Sex wise means are prasented in Table 18. Im all ttlle
three genetic groups nales registered higher weight at 12
months than females. Analysis of variance precented in
Table %3 revealed that sex n=d a sigsificant efTeet on one
year weight In S x M (P f0.01), A x M (P f0.01) and
Malabari (2 /0.05).
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2¢3. Sffedt of litter size at birdh

2.3.1. “ei: ht at one month

Tavle 1) presents the means of welght at one wonth
accoruing to the litier size In the t.ree genctic groups.
Prow the fable it om te discerned th:t in all the tnree
gonetic groups single had a higher weight at one month
thai twins, itripiets and gu-druplets. Highly sigmificant
(™ /0.01) effect of litter aize on welght at one month

could be observed in all the three genetic groups (Tuble 31)

P?e35.2, t@irht at four months

The neang of body welght at four ronths aceording to
the oize of the 1itter are presented in 7cble 20. Singlec
were found to be heavier in 3811 the thres geuelic groups
followed by twing and tripleis. dul the effect of litter
size was found to be non significant in atl the three

genetic groups (Table 32),

2e3e3s Veipht at one year

Presented in "uble 21 are tize meana of 12%n aoath
welght in ditferent genctic groups accordiar to the cize
of the litter at birth. Araly.is of variance predented in
Tavle 3% showed only nom significaznt effeect of tyna of

birth on ®irtn weight.
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2.4, Rffect of season of birth

24441, ‘eicht at one month,

Season wise averases ox welght at one month in the
three genetic groups are presented ia Teble 22, 3ut season
of birth had not exerted any signiricent influence on blody
welght at one month in any of the genetic groups ('I’able‘ 313,

2.4,2, Weight at four months

Table 23 gives the means of weisht at four months ac-
cording 1o the seamson of birth. Seeson was found to ve a
significent source of variation (P /0.01) 4th wonth weiéht

in all %he three gonetie groups (Tobls 32).

2.4.5, Weight at ouns year

the weans of one year body welght according to thev‘
geagson of birth are presented in Table 24, Auslysis ofi
varianee presented in Table 33 revealed a sigunificunt -
ofiact of season of birth on one year welight in Malaxrl
(P [0.05), Alpine x Malebarl (P /0.01) and Gnanen x
talzbart (P £0.05). |

225+ Effect of gestetion length wndergone by the kids
2.5.1 Leight at one menth |

twerageo of bedy weight at oune month in kids accoxding
to the peried of gestetion -mmdergone are presented in

Table 25, Though tho etfect of gestalion length on body



velght at one month was significant in Malabari (P LO.Q‘I)
the same was non significant {n 7 x Y and A x ¥ (Table "51).
In all the three genetic groups body weight at one month
was obaerved to be higher in kids bomm after a gestati&n

period of 152 days anl ahove,

2.5.2, Welght at four wmonths

Tresented in Table 26 are the neans of veight at |
four months sccording to the gestation length undergone
oy the kids., That had no significant effect on weight |

at 4 months in any or the genetic groups (Table 32).

2.5.3, Weight at one year |

Tablo 27 presents the means of weight at one year ’
asoording to ithe gestation length undergone by the kics.
On analysis of data (Tajle 33) non significant erfect o’f

gestaiion length on weight at one year could be obvserved.

|
2.6, Tffeot of weight of dam at lkidding !

2.6,1. weight at one month :
Presented in Table 28 are the means of body weie;htL
at one month according ‘to the body welzht of dams at
kiacing. Analysiz of verisnce (Table 31) rovesled thati
dam®s welght at kidding hed a siguificant effect on body
weight at one month (P f0,05) but in the oase of A x M
the effect was nou significant. It could be observed tgxat
body weights at one month was higher in kids born to d:u?a

which had a body welght ofv 34 kg snd above at kidding. |
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2.6,2, "'eirht at four months

Jven though the dang weightat kidding was a non
significant oource of variation in Sx Mend A x M, in |
Malabori the four months weight was found 4o be signifi-
cantly affeoted (P /0,01) by the dams weight at kidding
{Table 32}, In all the three genetie groups there obaegved
a general tendency thet as dams veight inereased, the
wveight of kids at four nonths was aleo secen incresved

(Table 29},

2.6,3. leight at one ysar

The means of welrht at one year necesrding to dams
weight at kidding are pressnted in Table 30, Analysis ‘oi’
variance predented in Table 33 revealed a non significant

effect of weight of the dam at kidding on one year weight.
|

2.7. Efvect of sirve

24Te1. “elght at one month !

salysie of varionce presented in Table 31 revealed
that the sire effect though was significant in the ocase

of #alabari, that was non significent in A x M and 5 x ¥,
[
1
24TeZe teiyht at four mwonths
Fre effeot was found to be a msignificant source of

variation (P f0,01) only in Malabari, but not in A x M |
end § x I' (Table 32).
i
f
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24Te3e teiprht at one year

A significant effeet of sire on weight at 12 monthe
could be obgerved in Malabari (P J0.01) and A x ¥
(P /0.01). ut the affect waa non slgnificat in 5 x M
(Tavle 33),

2.8, Gaint in .elght in differeat genetic groups

Ueekly gain in weights in the three genetic groups
ave shown in Table 34, A x M rvegiotered highest welght
gain during the first month (450 gws/week), followed by
5 x M (330 gus/week) and walaterd (230 gns/weck). Muring
the period from one mont: to four wmontis, 4 x M gained
510 grs per wesk, 3 x ¥ 320 gas per week and Malabari
250 gus per weck. Trom four months to ome year period
velgnl gain was highest 1o 5 x ¥ (337 gna/wesk) followed
by Malabarl {238 gms/weck) and A x M(227 smg/waek), |
Anglysis of variance presented in Table 35 showed o aigL
nificant difference batwesn the three genellic groups ial
welgiit ralns during the differant psriods. The growth

|
rates of the three genetic groups are presented in #ig.5.
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Fig.3. Growth rate in the three genetie groups.
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Table 10. Means of body welight at one month in different genetle groups.

Genetic group No.of obs, Mean + 7 (ke) 0.7
Halabarl 180 2.8320.05 20,37
Alpine x Malsebari 310 390+0,05 26,92
“genen x Malabari 236 3.7820.05 20,37

Table 11. Anslysia of variance of bedy waight =t one month zccording to
the genseiic group

& Source d,f,. M, 6B
Genetic group 2 T1.454%
Error 723 0.76

## ~fguificaat at 19 level,

$ 4%



Table 12. MNeans of body welrht at four ronths accoriing to differont

genetic groups

Genetic group "To.of oba, Mean ¢ T.B.{kg) -
¥alabari 10% 6,00 + 0,15 25433
Alpine x pMalabari 137 9.92 0.19 21.38
Saanen x Malebori 175 7475 & 0.14 25430

Table 13, Analysis of variznce of wei ht at four months according o

genetic groups
Nource d.f, TR
Genectie group 2 462 ,06%%
Yoy 412 3.57

i
Ut

*% gigjificant at 17 level.



Table 14, Means of body weight al one year according to different

genetic grouna

Genetic group Wn,of obs, Mean & ST k) TV
Maleb wi 25 Phed » 0,49 22,82
Alpine x Malabazi T4 17.40 - 0,38 13.79
Saonen X Halobard 143 10,49 + 0,29 13.36
Table 15. fnalysis of variaace of weicht at one yecor ceeordiug to

gifferent geustlc aroups

fpurce deTe Hae e Te
Genetic group 2 21,.T1¥*
Error 274 12.55

»# glguificant at 1< level.



Table 16. Meaus of body welsht ot one monih according to the gsex of the kids

Alpine x Malabari

Saanen X Malabar}

Ho. of Mean + (V%
obs. ke

Mo,0f Mean + C,V,%
obs. kg

Malabari
Sex
0. 0f Mean + (CV.%
obs. SE(k@T
Hale 88 2.80+0.05 17.86

Female 92 2.86+0.07 24,13

159  5.94:0.09 27.46
151 3.8620.00 27.46

116 3.92+0,02 5.61
120 3.65:0.02 7.12

Table 17. Means of body weight of four months according to the sex of the kide

Sex Malabarl Alpine x Mzlabari Saanen X Malabard
No.of Mean + 0.7, Ho.of Meany O.V,Y No.of Mean + 0.V.%
obg. snkey obs. (k) obs. Y keY

Male 4 6.11:0.17 117 65 10.14+0.32 25.54 87 8.10:0.20 23.70

Fenale 62 5.93+0.22 24.51 72 9.72+6,20 17,33 86 73820.18 23.17

L



Table 18,

Heang of body welcht at one year according to the mx of the kids

Malabard &lpine x Malabari “garien X Malabori
Yex
No. of Meane C,V.% Io.of Means¢ O.V.% Ho.of Mean+ C.V. 8
oba, ga(ke) obs.  SR(ME) obs. s (Ez)
Mele 15 17‘14.:0077 27.60 30 18.37:0.62 18.51 70 18-9910-40 17054‘
Female 42 14.6520.57 25.12 44  16,74+0.46 18,16 78 18,05:0.44 21.39
Table 19. Means of body weight ai one womin accordiug fto the litter size
talaobarl Alpine x Malabard Sasrien x Malabari
Litter
Yo,0f Mean ¢+ C.V.5 lo.of *ean+ V.45 0e,0f Mean + C.V.%
aize obs, ke oks.  R(KGY ova,  SkgY
1 85 2.98+0.06 21.47 118 4.14+0.,09 25.36 121 3.92+0,06 18.87
3 4 2.35:0.38 26.38 20 3.66+0.11 13,66 .s .s .s
4 ca .e .s % 3.43+0.56 23,27

v oo -




Table 20. Means of body uvelght at four months according to the litter size

Titter _ Malacari Alpine x Malabari ~“aanen x Malabari
size ¥o.of Mean + 0,v.7 0.0f Means C,UV.% o.of Meanr + OV
obz.  3(keY obs. (k) oba, SkeT
4 46 £.20:0.26 29,03 67  10.1120.24 14,88 87 7.80:0.17 20,91
2 54  5.82+40.17 21.64 65 0.82:0.29 23.82 83 7.60+0,21 26.41
% 3 be16x0.43 12.3% 5 8.5420.30 7.84

Tasle 21, Means of body veirht at one year secordiug to the

litter size

HMalabari Alpine x Maloieri Jaanen x Malabari
Litter —-———
aize Ho.of Means C.V.9 To.of Means 0.V, Jo.of tflean s C,V,*
obs. (k) obs.  SE(kD) obs.  I(kgy
1 23 15.9420.69 20.89 40 18.0020,51 19.05 73  18.8550.43 20.43
2 32 14.74+0.67 25.71 33 16.8320.50 17.71 T5 13.1120.40 13.60
3 ae .s ‘e 1 12.00 .s . s ..

———

6¢



Table 22.

Meens of body welght at one month according to

tha zeason of birth

- v

Malabari Aipine x Malabari

Jaanen X Halaberl

PER Y

“eason floeof Hean + ¥V, 7  No.0f WVeam + (0.7 qo.0f Memn » O,V,%
oba., T(kgy ons.  3R(kFY ooz, Tkl

Summer 23 2.73+0.11 19,78 92 3.,91+0.13 30,93 65 3.9550,09 14.93

inter 69 2.7520.08 25.09 142 3,84+0,07 17.96 85  3.6520,09 21.47

Rainy [ 2.921(‘).06 1:3,834 76 3405200,14 30,53 ]k 3.76:_0.08 20.43

Table 23. 'eans of body elghi

at e montus aeccordin 1o the sexson of birth

Samnen x Jalasari

“jo.nf Mean ¢ S0V,

obs,  S@(key

Malabard Alpine x Malabari

TDBON gh of Mean + 0. . To.of tean + 2.V
098, SR(kg) ob3. 50¢he)

urner 18 6.1@:0‘44- 29.-‘09 47 9.5:’10-35 24-05

Uinger 37 5.6510.26) 3 62 48 10.7320.35 20,12

Riiny 42 ©€.21+0.,07 7.57 42 9,48+0,23 15,72

T

53 8.53+0.29 24.74
65 T.31+0.20 21,61
57 7.52_0.22 21.94

09



Table 24. Means of body welght at one year according 1o tho zeason of birth

Malabari Alpine_x_Malabart jasnen_x Malsbarl

Saason Wo.0f Mean 2 CoVe”. Ho.0f Means C.V.% No.of Msans (V.7
oba.  Sakey obo.  ST(kE) obs, kg

Surmer 9 13.9020.90 19,50 24 20,09s0.59 14.29 41 17.39+0.50 18.21

Winter 23 14.62+0.85 25.20 29 15.84+0.43 14,58 56 18.66:0.48 19.24

Ralny 23 14.8030.92 21,00 21 16,49:0.65 18,31 51 19.2020.54 20,26

Table 25. Meang of body weizht at one

month gccording to the gestation period

undergone by the kids

Gestation ¥alab arl Alplie x Malebarl Saznen X Malabari
Jeason

period No.of Mean » M,¥e% Ho.0f Meam» C.¥.4  Wo.of Means (,¥.7
range obe.  9A(kz) obs,  OE(kE) obs.  SR(KE)
140-143 34 2.6440.09 20.45 42 349530420 33.42 16 3.49:0.18 20,34
144~147 82 2.87:0.07 23.00 135 3.86+0,09 25.91 111 3.72£0.07 20,16
148~151 41 2.8440,09 20,07 62 4,11+0.12 22.87 83 3.86+0.08 19,43

152-155 17 3.1240,12 16,03 62

3.7530.13 26.40 23

3498+0.20 23.87

19



Table 26. leansg of boays weight at four monibs secoraing to_the geulation period
undergone by kids

-

cestation Malzoari Alpine x Hfl'abari = anen X Malabari
period To.of lean = 0.V, G040 Hesu ~ .V, Mo.of Mean+ O,
Tange oba.  37(kg) oes,  (kpV obs. 3I(kE)

136-139 5 4.84:0.45 20,17 1 £.50 1 10.5

140~143 22 54752029 24,00 17 5.1720.7%51 13.96 11 7.08+0,61 23,81
144=147 47 6.15:0.25 25,13 63 10.03:0.24 19.34 86  7.70s0,19 22,34
146=151 17 6.2320.34 2P.13 31 9.95+0.27 15.3% 59 T.72:0.24 24.35
157=155 12 5,97+0,32 18,43 25 10.23:0.69 33.77 10 B.3110.50 25.27

Table 27. Feans of Body welght at one yenar secordi-e to the geotoiion peried
underr-one oy the kida

cestation Halabard Alpine x Pfalabari “agten X Malaoarl
perlod Ho.of ‘tleans C.V,% n.of Meanr A.¥,7  To.of Mew & 0,7,
range obs., (kL) obs. KR oba, (keY

156=-139 3 14.33+2.0% 24.49 .s - .s 1 20,00 «e
140-143 8 15,1420.74 13.87 G 1%.3941.13 23,03 8 17.94:0.834 13.21
144~147 20 14,00:0.67 24,12 35 18.2120.48 15.65 72 1£,33:0,38 17,40
147151 11 10001018 21094 21 16.4320.73 20,57 52 13.19+0.60 25,64
152-158 5 12.34x1.00 18.07 9 19,53+1,16 18,83 15 20.5740,89 1£.82

9



Table 20, Moans of body welisht st one wonth according to the dovi's woisht
at kidding

s e il

den's tialabari Alpine X Maliabari Snanen x Malgbard
;géggt Yo, of Mean : O, V.4  lo.of Moans AV, Wo.of Mean £ C,V,7
oba, 8E(ks ) obs, (ks ong, B (kg)
14=-17 19 2.9720.13 20.29 16 3,0320.23 18,18 8 5.05:0.23 13.18
18->1 35 2.85:0.08 19,29 39 3.54:0.13% 23.72 41 3.54:0,15 23.72
2025 54 P.05+0.,06 19,224 87 53.T840.07 13,44 88 3.7420.07 18.44
26-29 4% 2.8%:0.09 21,00 55 3.88:0,09 00,36 54  3.98:0,09 20.36
50=3% 16 3.0120,22 29,90 81 3.84:0.16 19,79 21 3.5420.16 19.79

34-37 9 3.05:0.14 14.42 32 4.25x0.22 15,52 14 4.05+0,22 18,52




Table 29,

VPeana of body weipbt at four wo.ihs according to ihe weicht of the

e D A T

-~

. e 2 v v

“eipht ¥alabari Alpine x #Malanari qaaien‘f Mqlubafi--
ginﬁgm'a No.of tﬁ?ﬂ + 3,V lo.0f ﬁea1 RAPY 251 To.0f Hgan; FaVe”
= obe, (kY obo. 30(kg) oka,  SAkC
14~17 5 5.94:0.35 19.44 8 3,23+0.71 21083 5 Teld=1.24 36,35
18=-21 25 5552072 17,73 22 9.93+0.68 31.96 25 T.92+0.36 75410
22-25 73 5.60+0.27 22,32 45 9,83+0.26 17,91 73 T7.3620.19 22,28
26-29 &7 6.15:0,23+422,27 20 9.92+0.5% 24.89 49 1.14:0.27 23,34
30-33 14 6.4620.81 39,75 29 10.28:0.,36 19,06 14 7.70:0.47 29,77
34=37 9  6.48:1.06 36,57 13 2.50+0.%9 14.84 9 3.4640,35 31,20

3



rable 30. lMeans of boay welrl.t at one year according to tho

weleht of tho dam

et _kidding
“aight of Malaonari Alpine z Malaboyi "asnen x Maloberd
gggge Ho.of YHegne  C.7.$  No.of Means O.V.%  lo.0f Meanr 0.V
obs. seike ) obs. se(kgy 6L, U ke)

14-17 8 14.85+1.09 15.65 6 18.001.05 14,33 5 15.80:0.84 11.90
1321 12 14.3520.92 22,23 13 18,1421.03 20,56 21 17.19+0.90 23.97
22=25 18 14.08£0,66 19,82 21 17.72+0.76 19.64 65 13.90+0.44 15.15
26-23 11 14.8120.95 21.20 10 16.9720.91 17.69 47 18.9320.48 16.59
30=33 172045492 54443 17 17.16:0.19 18.82 17 19,85:1.40 23.38
34-37 16.5023.55 77.21 T 16.90s1.20 18,38 8 12,69+1,40 22,42

6)



Pable 31. fnglysin of varlaence for weizsht at one north

Malabari Klpine x Malabari Zaanen x Malabari

Source

defe Me 3.3 d.Te Me3sTa d.f. M, 7.3
fex 1 0,7 "S- 1 0.7 1 4.35%#
Titter size 2 2,20%s 3 3,95% 1 5.13%
Seagon 2 0.697 % 20,1077 21,4178
welght of dam 5  0.65% 5 2,087 5 1.31%
tastation .8 e
length 4 1.06¢% 5 1,25"°7 4 090"
Fire g 1.05es 6 .83’ 4 0,805
Errvor 156 0,27 283 1,08 218 0.53

= Significent at 14 level
L4 signifteant at 59 level

Jed *on olenificant
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Tible 32. Analysis of varlance

for weight ai four moniths

P

Volasors Apine X Malanari Jaanen X Malavari

Soures a.t. . a.f. i dufe 1niad

“ax 1 opel 1 5,93 1 22,650
Iitter cize 2 18075 2 Gaog 00 1 7 A7
Season 2 55.4%% 2 £2.004% 2 23,034k
Rifat of dem 5 4.51%% 5 1.934° 5 2,907
Gestation w. g S 5.
length 4 2.63° 4 611 ¢ 4 R Rl

“ire T ATTRn 5 8,637 £ 1,837
grrer 21 1.1 119 4.19 157 2.39

*4  cimificant at 17 level

* significant at 57 level

7. " don sipgnificaut

19



Table 33, Analysis of variance for welght at one year

Haleobard Alpice X Melsbapi Smenen x Malavarl

Source

GeTe MeJal Udefa i‘i.u.s d.f. M35
Sex T 61.48%» 1 4T.2%4 1 A7.01%
Iitter size 1 1.667+5 3 10,708 F 1 20,0755
“eason 2 27.38% 2 130.58%s 2 T3 70
Tleight a o o
of dam 5 13,4608 5  5.857° 5 24,2600
Gestation -
leagth 4 14,8078 4 9,753 4 19,045+ %
Gire 7  25.65%% 4 15410 a 18.76“'3
Trror 41 7.33 55  4.28 131 11.03

L Menifica st av 17 level
® Gignificani at 55 level.
Y5 Non signlflcant,



Table %4. veslly weight gains (gms) in different genetie _groups

Pericd Malabarl alpine a Malabari GSaanen X Malabavi

Birth -« 1 month 230 450 2370

1 month - 4 montns 250 510 320

4 months - 1 year 298 227 337

Table %5. Analysii of varlianee {weokly weisnt zains)

Persiod Source d.T, 5.8

sizth to 1 monih venetic group 2 36.4%»
mrror 723 0.57

1 month ~ 4 months genetic group 2 39 ,6ne
Breor 412 0.27
cenetic group 2 LaTYGR#

4 months - 1 yeor error 274 0,16

— #% _sfenificant at 17 level.

69
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3. Heritability estiwates of body weight at aifferent stages

Heritability =stimates of body welight at birth for
the three genetic groups are presented in Table 356, The
herltabidity estimates wore not different from zero, That
was gzero in Malabori, 0.0496x0.027 in A x ¥ and =0.0276+0.018
in ¥ x Me Heritsbility estimates of body veight at one
month are precented ia Table 37. The highest estivate of
heritabllity for weight at one month conld be obtainedlin
Malabari (0.3292:0.2856), followed by that in A x 1f
(0.1285+0.2283), ¥or 3% = M the heritability was fauna‘to

bae zZero.

Presented ln Table %8, are the heritability astinates
of waight at four unonths, For halebari, it was found to be
0,251440,5%%8 and that in £ x M the estimate was 0,2692:0.,3816.
™ 5 x M ihg value was found tc be nearly zero (0,1421:0.1302).
For welghi at one year, the estinates ware found to be
0.521+0,48 in Malabori, 0.4026:0.g6 in A 2 ¥ aad Q,572620.15
in & x ¥ (Table 39)., |

4. Correlation betweon body waishis at differsnt steges

Teble 40 shows the corrzlotiony betwenn birth weisht
and one month weight in the fhrae genstic groupe, The phe-
notyple correlaotions were found to de C.4B60 in Molabari,
0.3161 in A x M and 0.7547 in 8 x M. ALY weco found to be
bichly significant (P f0.01). 8ince the heritability
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estinates of birth weight were found to be neur to zero
in all the three genetic groups, the genetie correlations
between birth weight and welght at different stages ere
not worth considering,

Presented in Table 41 are the phenotyple correlations
between birth weight a:d weight at four moaths. The éorre'-
lations were (,1618 in Malavari, 00,2454 in A x Y and 0.3419
in s x M, That was found sigaificant (P /0.01) only in
S % Ma. Table 42, shows the phenotyvio correlstlons betwesn
nirth weigkts and 12 months weights. The currelations were
0.2722 in velsbarl, 01245 in 4 x it and G,4044 in § x M,
The correlolions wera significcat in Malabari (» /0.05)

awd 8 x M (2 /0.01).

tenetlde and vhenotyplc correlations between welghi
at one month and four months are pre:cated in Table 43,
cenetic correlations wera found to be 0.4055:0.8039 iu
Malabard end 0.5097+0.8192 in ¢ x M. Ganetic corrslatlon
In ¢ x M wa3s not conzidered aslrce the heritability astinates
for one month weight and 4 zmonth weights were found to be
approximately zeroe. The phenotypic correlatlions were (,6u81
in Malabari, 0.4075 i{n 4 x ¥ and 0.,A9058 4n 5 x M and they

ave all sigaificsut (@ /0.01). ‘

[
Table 44 preasenta the senctle and pheaotyple corre-

lations betseon one nronih weights and 12 mouihs weights.
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The genetic eorrelations were 0,2295:0.5989 in Malabari
and 0,4:0.9211 in 4 x M. The phenotypiec correlationy were
|
0.1603 in Malabari, 0.3553 4a A X M mad 0.4145 fn 3 x M,
Tae values were significant in A x % (P /0.05) «nd non

significant in 8 x M.

The corrvelations between four months welghin and 12
months weighits wers presented inTrable 45, The genetio c?r-
relationy weze 0.6754+(,6352 in Malabard and 0,578140,41689
in %\ £ M4, ‘e Fhenotyple corvelations were 0.4'142 in Miglabari,
0.735%5 in A ¥ M ard 0.7764 in I x ri. A1l wore found to be
plraivicant (P JU.N5).

5« Ingidemcg of diffsrent types nf birth and sex ratio

rrosented, in Table 465, are the peceentager birth of
singles, twinn, ¢ripleis and gquadrupleis during the periocd.
Percenteges f alnrles, wore 40.73 in Malabari, 38.%7 in
An M and 43,07 In S x ¥ Thosa of twins were 57.28, 54.83
and 50,17 per ceonb 12 ine ithree goretic grouns raspoclively.
Triplets were 1.94 pr cenil ia Malsbari, 6.94 per ce:t in
Az Mand 0,77 ger eant in 5§ x M, wedruplets ware nil in
Matabard 0,76 per cent in Alpine x Valabarf, and 1,02 pew
cent in “aanen x !‘alabari.

Table 47 showa the secondary sax watlos in the three‘
gonetic groups. Thoe: vere $2:48 in Malabari, 50:%0 in
Alpins % Malabari and 52:48 fa 3 x Y.



Table 36, Heritability e~timstes of birth weirht Analysis of variauce

P - i - A A e e e e e 20 L S S . 508 R T R 8 o s e 0 e el Al O 38 A S
Halabard A te v Melabard jgaver X T alaseri
&QMQ@ o - o ew — R 0 s WD S o B S LTI et = wRS
a.f ] % ad bz et ¥ [ -~ 2 = L3 e 2 o™
»20.-. .'{a Jaw - :;& - e UeX s 3, * h : e’ e ‘l.:..‘ o e h :. + .
3 s v e w0 22 - - wavos [ - - i 0t o e £ KB 2 o3 £ 2 A

sJire 6 0,20 . 5 vadh  0.0493+ 4 0,29 =-0,0276s

0.02 0.018
Trror 112 026 161 Q.32 182 Q.37

L3 e

-

Taole 57, fHuedtavdl s 3otiaaten of ndy warcht at oae month
inalyeia of variacice

G, - -noon BarR M A R R B s e A A ey e 0 65 T Y v A e e e oD el - o - - s o
Malabarl alpiue &+ Halebarl fmaasu X Y8l oozl
e WICe Vgl 20 o et D e e i s 4 S e - - o~
- 2 e 3 * 2 B ey EY < i‘ 2 T
I 4 e e h ;"_“IQE. Cale "a o 4l Foede et P n Loeze

- ey Ttk KD L MR WP VSR U DY TS > M e Mt Gty ST

e 6 0.6% 0.3292+ 5  1.82 0.128Y: 4 0,56 .o
0.2850 £.2208

mrror T4 .32 111 1.13 116 0.55

D e G T S P O S R R S P T L - - T D WD D s I TR G R T o T

el



Table 38. Herxitability estimtes of body velght at four ronths

Analysig ¢f varic.ce

“alabora 2)pine x Mal.barl Jaanen X Halabarl
$ouree 5 3 5
[v 3 t'{. e h :‘.q-Eo G.f. Ha \.; h:t "o Fa dafn LN .N h :7‘3
045368 043316 C.1302
Rrrox 38 331 61 3.99 82 2.83

e

Table 3%, Ueritaiility esiimntes of body veights at one year
raalyels of vaviance

i alabari Mpi1e £ Molabard Saanen x Malnb el
urce 5 5 m=zs
dofe Mo bR dofe Moo’ BE48.E. defe ML WS B723.T.
fre 4 25.08 0.571% 4 19.52 0.4026+ 4 40,92  0.5726+
(0,48 o, 56 .15
Teror 16 15,42 75 10.90 68 12.15
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wable 40. §Rrroladion beldweun Hirth weighd aid ang mounth boedy welight

Annlveis of .covariance

Genetic group urce  defe M.t ME) HeSPAL2Y) Do S(Y) :§§§Z§§%i§n
sire 6 0.1678 0.1067 0. 6400 0.4560%*
Malabarl
Brror 74 0.1463  0,1234 0.4023
Alpine x Are 5 00,2187 00543 1,6394 0.3167%»
Folatorl eron 113 8.305% 21766 1.1010
raanen x oire 4 0.4000  =0,0072 0.5567 0. 7541%%

anlabard grror 116 0.3504 03497 0.5680

e - P

% miepifieont at 175 level,

&L



Table 41, Correlation between birth weighit and {four month body weight

Analysi o of covaviance table

Genetic group  Yource deof. M. 0HX) MLSTL(XY) M.S.S.(F) ;gs;g;g{:gn

Hre 5  0.1101 0.2533 3.98 0.1618 -7
Helabard

Lrror 32 0.,1459 0.1464 3,29
Alpine x Mrg S Q.aome DTV 30276 0.2454°0

4 5 5 2

Malghori Brror 61 0.2534 0.2557 %.G276
fannen x dre 40,0525 0.1774 1.0705 0,341Qxs
Halabari nrror B2 0.328% 03002 2.0551

#»¢  Seaificont at 1< level,

‘1o Ye HON Sifnilicant.

34



Table 42, Correlalion between virth wairht and bouy welghi ol 12 months

Aunlysio of covariomee table

Genetic group

Yource  dl.T.

Mo 2aHED

1. ch.(w) e r(.‘f)

“henctysic

correlation
Cire 4 0.2242 1.5134 45,96 Qe PToW
Yalabvari
Erroxr 76 .14983 0., 0912 2,726
Apine x size £ 0,3666 0.2810 19,5175  0.1245 7
Malabard Trror 35 0.23%311 0,200 1C.8362
Soanen x Sire 4 0.0721 «1,4800 40,9212 Q4044 %%
Yalgbarl Erros 60 (.51 Q.BR1Y 12.1521
2 Yenificont at 77 level.
¥ Tiemifie-nt at 57 level.
TeBe Jon aizwdif.cant.

Ll



Table 43. Correclation Loduren dody welght at one wonth ago four moniha

snalysis of covariance table

genelic rhenolypie
Genetic group Sourece a.f. M, L8(x) UCvxy) M. My ) corrsla~ Goccoela-
tlonesr  tion
Sirve 5 0.8026 1.1128 29753 Se4005e  0,CEBT*+
Malavari 0.8039
Errox 33 Q5841 0.9421 3.9965
Alpine x “ire 5 2o 0780 1.6558 65960 PB0371  UL4075%%
) 0.3192
Halaocard Trror 61 0.9313  0,7641 3,976
Caanen x gire 4 0.2096 =0.2015 1.07CH - o4 406% %
Malavari Lrroxr 82  0.5635 0.6485 2.8731
*%  Sipnificant at 17 level.
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Table 44, Correletion betwsen vody welsht ot one month ang 12 months

tnalysis of covariance table

Genetic Phenotypio

Genetic group Source defe M. WB{x) *leF P (xy) Ho3. () cor-51s-0arreln~
tions™ 4ion
dire 4 0.6730  1.0750 48,9661 0.2295+ 0,1603 %
7,59%a
Malobori - -
Brror 1€ 0.1438 0.0500 2. 7263
Alpine x Fre 4 2e2211 245078 16,5185 (g.gg?g};{ 0,355%%
Malabazi Trror 35 0.9799  1.1475 10,9469
Tganen x Sire 4 0.17%4 1.7550 40.9200 O,8145%
"alabaed Trror 68 045803 1.1146 12.1408

* siznificant .t 5% level.

. e Hom sipnificnant,

6L



Table 45. Correlation between four month =nd 12 months weights

analviic of covariance bable

Genatie groups

Touree d.T.

v —

e TeS(x) M TSP {xy) ML 3O

» .o

y Geastic Phenotypic

/ ¢orrela- correlz~
tlon+ ™ tlon

sire 4 4.4742 ¢ 2662 48,4660 D.£754+  0,4347%
¥alwbarl N.6397

Trroxr 16 71,2638  0.002F 2.8513
ta Sire 3 445355 345505 i9e5188  G.3781+ (.3535%
Alpine x 04109
Malabari orrer 35 T.B166 OVWUTO 10.8961
Samnen £ 31ir2 4 00,4312  0,0%68 40,92 0. 2767+
Hialavari Erroy 63 2.7242 249719 12.1512

Agriiic.ut at

¢ lavel.

08



Table 46, Iaci.enee of diifereni types of birth in goats

-

- d -

Genetic Total ns. Jingles ’ Twing Triplete 7 2‘{‘2%2“ dr&u%e-
grouy of 003. aingles Twing Tripiets ~ ta P
Malavari 3u9 126 40.78 179 S57.28 & 1.94 . o
Alpine x
Hal.bari 524 ey 3t3e BT 280 54,83 32 6.04 4 0.76
Sagnen I
¥alahari 353 o7 43,07 135 50.13 % 0,77 4 1.0%
Table 47. “gcondary sex r.tios i goats

genetis group Teial wo.of ons. laios renales 2.l vzbio (HeF.)
Malalord 3073 166G 149 52:48

Alpine x Malobari 529 278 251 50:5Q

aanen ¥ Malab-pl 3G 193 166 52:43

o e e o e e e A

12



DISCUSSION



DT 3CU 33I0W

1e1s Effect of bresd:

wrom the resulis 1t was obvserved that tha Jancnen x
Halabari goats reglstexed the highest weight at birth fol-
lowed by Alpine x Malabari goate and Malabari goats. In
general crosshreld goats weighed more at birth than the loeal
goats beloncing to Malahars] breed. The higher nirt. welght
in croosored goats with exotic inheritance than tha local
breed ware also reported by Pant (1958) in croasbred Mugoras,
tuhamad and Devendra (1970) in Malaya x Anglo *fubian coats,
Bhatnagar and Tonar (1971) in Alpine x Peotnl ecwoacbreds,
castillo ot al.(1972) in Criollo x 'ubian crossea, Mishra
el 8l.(1976) in slpine x Weetal crossbred Mukundan (1976€)
in Alpine x lNalabard and “asnea x Malabarl crosces, Singh
et 21.(1977) in Sasnen X Jamnapari crosses, Tqbal nath and
Chavla (1978) in Alpine % Deetal ~nd faanen x "ectal crogses
and Nair (1979) in Alpine x ¥Malabari auq Taanen X 'alaberi

croasbred goats.

On analysis of the data, 1%t was found that geaetic
group o the kid had 2 hishly significant eflesct on birth
weight, Thioc finding concurs with the resortso by Pant (1963)

In purs bred and crogsvred Augoras; Gill and bev (1972) in
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Alpine and Anglo Lublan breeds; Castillo et all.(1978) ia
Wublan, Alpine, Togsenburg and %amnen goato; Riebettl and
Intrieri (1978) in Calabrian and Calebrian x Toggenburg
orosges znd Igbal Nath and Chawla (1978) in Alpine and
Alpine x Rectal crossbreda. The coefficlent of varistion
was found to be high (between 25-287) in all the three
genetio groups indicating that the trait is highly variable
and hence afford selection ror the trait for genetic

improveunent.

1.2+ Effect of sex:

In gll the three genetic groups studied malos had a
higher weight at birth than the females, Althouch the effect
was significant in Alpine x Halabaril and Saamnen x Melabari,
the same was non significant in Halavari, Hence distinet:
sexusl dimorphism in body weipght at birth could be discerned
in crossbred goats unlike that in Malabari goats.

The higher birtk wveight noticed in males than in fe-
neles nay be due to the benefiecial effects of sex hormones
seoraeted by the gonndeas. The male sex hormones used to exert
a1 sngbolic effect which help to grow fast during prenatal
developuent in males (Hafez, 1962). sccording to Perry ami
romeroy {1956) the androgenic hormones in males used to be
relecasd earliier than oestrogenic hormones and so the

nitrogen loss froo the male foetus i1z relatively lesasened.
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This alored nitrogen apparently is utilised in body buil-
ding «1d for producing heavier nales than females.

Significant effects of sex on birth welght of kids
were also reported by tilson {1954) in Uaat African dvarf
goats; Auble (1964), Seth gt al.(1968), Prasad et al.(1971),
and Mittal (1979) in Barbari goats; djeratne (192€3) in
south Indlian meat breed of goatsi Correa and Dela Parras
(1963) in anglo Wubion x Granade crossbred goatsy GIill and
Dev (1972) in French Alpine and Anglo Nublan breeoda; Singh and
Singh (1974) ead ¥hen (1979) in Jamnnparl goats; Richettl et al.
(1976) in Toggenburg X fargaio Srossbreds; Jingh et al.(1977)
In Jarmapari, Saznen, Barbarl and thelr ercsasbreds;
gastillo et al.(19787 in Mubien, Alpine, “oggenburg and
Jaanen kide; Tgbal Neth and Chawla (1978) in Reetal, Alpine
and Alplne % Beetal and Mishra et al. (1978) in Alpine,

Beetal and Alpine x feetal orosseas.

¥on significont effact of sex of the kid on birth weight
wag aleo seen reported by Mitial and Pandey (1978) in

darbarl goats.

1.3, Effect of litier size at birth:
Single born kids were found to be heavier than twinsg
and triplets in all the threse genetie groups. As the litier

olze inereased the blrth weight of kids was gmeen deoreased.
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The reason for this oan be atiributed to the limited blood
supply to twins and triplets due to greater nmumber of

Placentae, and hence leas nutrient supply.

The dirth weight of kids was significantly affected by
litter sfze at birth in all the three genetic groups, Signi-
flcaut effcet of litter size on birth weight were also repor-~
ted Ly Paramsothy (1957) in Indonesian, Malaya and Indonesian x
Malaya crossbreds; Gupia et al. (1966) in Parbari goats;
Castillo et ul, (1978) in Nublan, ilpine, Toggenburg and
Jaanen goats and Khan (1979) in Jamnapard goats., On the
contrevy, Singh et sl. (1977) in fannen, Rarberi end
Jemnepard breeda; Mit-al (71977) in Barbard mnd Ighal tath
and Chewla (1978) in "eetal, /lipine and Alpine x Meatnl
crosabredn, reported that the 1iiter size al bilrth wvas a
non significant source of variatlon for birth weight of kids.

1.4« FEfo0t of geavon of birth:

winter born kids were found to have hirher birth weight
in A X ¥ and Malsbari, presumably due to better availability
of green fodder and grazing faclilitles to dams during
advanced stage of pregnmcy, Higher nutritional status of
the dams during advanoed stoge of preguasncy might have
improved ths birth weignt of kids. Similar reusoning was
attributed by Mitial (1279) in Jasnepari gomis. DBut the
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effect of season weas founu %o be & non significant gource

of variation for birth weight in all the three genetio
groups, as reported by Stogh (1973) in Jamnap:ci. DPut 3ingh
ot 21.(1377) and Khan (1979) obtained a sigiificant effeot
of season of birth on birth weight {n Jamnapord kids,

145« Bffect of geslation lengih wndergone by the kids
figaiflcant effeet of gestation length undergone by the
kide on birthk weight could he observed.

Ymilar observationg were also made by Tiradue and valker
€1949) and Xaescir (1957) in dairy cattle and Soshir (1969)
in Haii sheep, Another interesting observation was that as
the gesitation length of the dex increased, birth weight of
kids was also meen increased. Thias increment wa; notioed only
upto o gestation length of 147 days aand thereafter there was
not puch increase. That is clear from Fig.1 which shows the
relationship batween birth velght of kids aud gestation
length of dams. %o il could be inferred that the optimun
size and welght of vhe kid durlng prenatel stage was attalned
vith a gestation length of 144-147 doys. The fact that largest
nunber of kids were born after a gestatlion length betueen
144-147 days elearly =upports this finding, Mother obaesrva-
tion 1s that kids bora after a gestation length of 139 anq
below recorded the lowest birth weight presumably beoauas Lom—
plate development hao not teken place in the womb during the
gestation period.



1.6, ©ffect of dam's weight at kidding

Pam's welcht at kicding significently affected the
birth veight of kids in all the three genetic groups., Jimilar
reports were also made by ¥hai (1979) in Jamnaparl goats;
Bhasin and Desal (1967) and Copra snd Acharya (19713 in

BiXkaneri sheep.

The birtz wolght of kids showed an inereasing trend with
the inerease in body welght of damo at kidding, Tige2
revoals the direoct proportionslity between dem's weight at
kicdding and birib weight of kids. As the body weight of dam
increasss the kius get movre space in the womb to grow and

revelve enough dlood .upply required for growth. Highest

bizth weight was recorded in kids born to daws having body
weight of 34 kg and above and lowest birth weight in kids
vorn to dams having body weight of 17 kg and below, So body
welght of Adams ot kidding wae found to be an important factor

causing varlation in birth weight of kids.

The coxrrelation bedween dam's weight at kidding aund birth
weight of kids was found to be sigificcnt fn ail the three
genetic gproups. Sigaificant correlations between dam's
welght at kidding and birxrth welght of kids were also reported
by HMittal (1979) In Jommapard goals and Gajdosik and
Gyarmathy (1970) axd Congzalezjimenoz (1971) in sheep, The
regression coefficient wao found to be highest in Malabari
{0.0228) followed by AxM (0.0167) and % x 11 (0.0088).



1.7, Dffaect of asire:

Signifioont effect of sire on Birth weight of kids
was found onmly in A x ¥ oroases, but the effect was non
Birnificant Jn S 2 M and Malshari. As the number of [:
sires ware limited more studlies are enpisaged to arrive

a% valid conelusions.
2. Grouth rate

2.1, Bffect of breed:

Lignificant effeot of genetic group was found for bhody
wel_hia a3t one month, welght st 4 montho ard weight at one
year 1a all the taree genstie groups. fne weighte at one
sonth and four noaths were highest in 4 x ¥ followed by
fx » and Malavari. Put 8t one year of age, S x M gained |
bigheet weight followed By A x M and Malabari. In all the
sreges orosgreds ragorded highest body welzsht than the

locol Malaborl goahs.

Caing in body welgkt were also signilicantly affected
by the dbreed during all the periods frotn hirth tc oune
woath, oneg monih to four months and from four monthe to
ong year, JTus gala In wiight was aipghest dn A x M during
ihe periou fron birth o one month (45 gme/week), whereas
in 3 x ¥4 that was 330 gme/wesk end that in Valebari

230 guo/wesk. From one ronth tc four wouths also A x M
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gained the high=nt followed by U &£ M and Mslabarl. During
the pericd froo four moutha to one ysar, J x Y galned the
nigne.t weirht followed by Malavarl and Alpine x Malabari.
tlmo .t uaiforn gains in wvelght e nild be noticed in 3 2

and Halabari, but in A x M tue zain in we -t appeared
naximin during the peried fron one tmonth 1o four woutha.
Qowever, altervards toe ueirat gais. wao lower than Molobard
a’ < Tasmen x Holavari, igher usight gain in eresavred goats
obgerved in this »tady dg ahin to the reports oy lainegsar
and Tomar (1971) in Alpine X Peeisl and dubuadon (13763

in Alpine X ilalaverl e gacen X alabari.

Sienificant effeot of ovead of the xid on grovth rate
was also reporied by wishra ot ai. (1976) i Alpline,
hestai aid .lpine ® “eetal goats and reas*illo el all. (1478Y

in “ubien, ‘lpine, Tog eniurg ane aanel.

2¢%e TEfeot of sexs

Males recorded higsher body weighl than females at all
stagzes of growth, iu all the three genetic grouss, excent
at ‘ne zse of one ronith where Malaberi ferales recorded
slightly aigher bouy weight than walez. The rewson for the
hiyner grovith rate in wmedes then ferales nay be due to the
faor that the testicwlay hormones nave exerted a stimulatory
aetion upon vhe growth of sales, In eddition they nay brin

akout pronouaced ehinages in body netabolism by thelirw
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influence upon protein synthesi~, This effect o androgens
is of obvious lIrporiance and may explaoin the dilffereunce

in ve'ght bvetween malen and Temasles (Qole, 19601,

signilicent sexual dinmorphism in body weighl could be
observed at all the atages of grouth only in Jaonen z
talabari erosgureds. Ia “'alabari -md Alaine x falad 24
the effect of sex was & non signitic it fastor omusi g
vartiation in wei_ht at one month aad four wonths of nge.
Tut 2t tie ore of one yeoar dlgniflecent seiual dinorphise

could be datected in all the thres genelic groups.

ignificant effect of msex on weight goin was reported
2y Galeon (19513 in ®hilippine breed, Guha et nl. (1968)
in Hlaek Leapal kids, Correz and Te la Para (1964) in
rglo Nubisn x Crunsaa crossbreds kidsy ngh angd ingh
(1974) and 7han (1979) in Jamuapsyd kids; Mishre et ol
{1978) in Restal, #ipine and Alpine x Tweetal crossbred
kidag MHittal ard veadey (19783) in Sorbcri kids and
Cantillo et al. f1573) in Wublian, Alpine, Tog enbury and

~aznen kids,

Pese TEFect of littar size:

“Ingle bore ica roristered hicher weight tha thoce
hori as twing, twviplets and guecrupletis in all the otgges
ol grovia uplo one yesr in all the three genetlc rroups.

e dlifereace in sody ceaght at birty coniinued upto the

age of one gear in all the thres geietie groups, The litter
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nize at birth affected significantly only the body weight
at one month, A% four mounths and 12 vontheo of age the efflect
of litter size on body welghit were not significant. This
may probably be due to the maternsl influence at the early
stages of growith., Single born kids received more milk in
comparison to twine and triplets for their growth, 7This
added with the higher birth weight oz singles may be the
reason for the higher body weight of singles then twina,
triplets and qu-drupleto, This effeet gets reduced as they
grow and the difference in body weight between males and
famales becomes lsg3sr, This nay bde the probable reason
for the non significant effect of litier alze on welght at

four monthe snd 12 wortho of sge.

similer veports were olac node by Seth ef cl. (1963)
in 3arbari breed, Accopding o teom Lu 5030 days and 6u=-90
days interval the gain in weisht oF tho uaies born us singles
were algnlfio-wnitly mo-2 $han thooe boxn as twino, But
Guba et gl. (1968) and Prosad {(1971) rajorted thaid the gain
in weight was nol oeen aflacted by litter al.e In Rarbari
kids. Vilson (1670) observed a similar growith patterit in
gingle and twin kids,

244 Iffeut of sessov of blrthe
fody weights o1 lLidy were ot arfecved by sosson of
birdth at one mon*n of ape. "wil Jsmoon Was sged significantly

affected by body welpht ot frur months and 12 months of age
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in s11 the th-ee genetie gwups. Guha gt al, (1968)
raportad that the gain in body whight from dbirth to 52nd
weel vas aignificantly influenced by sesson of birth in
Black Bengal goatw. A highly signifioant effect of asaeon
of birth on welght ot 12 months snd 15 wonths of rge wers
reported by Khan (1979). He found that the seasua of birth
waa a non siznificant source of variation in body weighta

at other ages.

2.5. Bffect of gesintioan length undergoue by the kids
Gestation length undergone by the kids had o sigaifi-
eant effect only on weigh! at ona month for Malabarl kids
only. Other stages of growth was not seen significantiy
atrfocted by gestation length of the dam., The significant
effect oz gestation length of dam on birth weight was seen

reduced as the kid grew.

2.6, Effeot of daw's weight at kidding

Afect of dam's welght at kidding was significant on
body weight in HMalabarl at the age of one month and four
montha, In 5 X M it was aignificant only at the age of one
worth., In A x M 4% was not significant at any stages of
growth, studied. Az in the case of gostation length the
effoet of dam’s welght on body weighi at birth zeen

decressel &8 the age advanced,
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2e7e Tffoct of aire:

significant effset of =ire on body weights at one nonth,
four months ad one year wan found in Mulaobari, ™t in
A X M give effect vas sisrnificont at gne year nf age omly.
In > x M the effect of <dre vas non aipnificant ot 4ll tho
otoges of growth, Jtudied, The resuits are contradictory ia
different genctic grou~s probably dus to the limited nunber
of «dres used and henoo further detailed stulles are

eavisaged.

3o Heritshility estimates of body weigat at differsnt shages.

The herliahility catiuate of birth weight wos found
1o be naarly zero in all the thres genetlic grounn. Very
low hari tahility estivoate Loy birth weight sugrestu that
this troit was mootly Infiunenced by non genstic factors,
thus there ig not muoh scope for inprovirg the trait oy

selzation,

The asove obscrvation is in epyescent with Mualick
and Jystral (1570) who found that the heritubility coti.~te
of birth weight in Mack Sencnd guats wag only C.01. A
hicher estimate weo ovtained h, Ali aad Hasaaath (1977)
in 31ack nengal gonto. They shtained a horitobility
entinnts for birth welight as 0.7620.82 in unles and
045522,04 in feuatea. Guha gt gll.obicined 0,77 for vale
and 0,19 for ferslod og tne heritodbility of oirts: veipht



i
94
in Rlack Bengal goate., A fairly high estimite of 0.39
uas obtalned by Castille et 21.(1978) in Wublan,

Toggenburg and "aunen kids,

Heritubility esllnates of body weight showed an in-
creasing trend as age advanced in A x M crossbred., This
olearly indicates that the influence of genetic {factors
in higher at later stages of growth, As the age advauces
the inherent ability of the kids play an important role in
gain in walzht than the enviromrmentol effacts. Almost
aimilar trend was seen in the case of Malabarl alsc. In !

5 X M the heritabilits estlmotes of aue month welghts and
four months weights were nol different frow zere. The nega-
tive vnlues obtained may be due to the sualler mumber of !
sires uged for anzlysise. The fiandings of this stidy are Iln
cgreement with the findings of Guha gt al. (1965). They
nbaerved that cs the age advonved herfitabllity estimate of
body welght mleo increased. A contradictory report of
decreuse in the heritablility as the age advarced was obtained
by Richordesu (1972) in Sawnen female and Castilio et al.
(1973) in Nudbian, Togpenburg and Jamnen kids.

ftigher heriiubility estinates for body -wights at the
age of one yser in all the three genetiz groups indicates
that mifficient genetic variability cozists for this tralt

at this siage. o selection for body welght at early stuges
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{5 less indleated in t{lhese breeds., For improving body
wolght at early stages careful feeding and menagement
practices are neeessary. Jtandard errors obtained for
heritability of body weight at different stages were falrly
large, probasly due to the lim!ted number of sires as the
numbay of progeny/sive plays an important vole in deter- |
miniag the size of the error of heritability. Even though
the nunber of sires was gnall this gives a trend of the

heritability eslimaste.

4, coxrelation betwsen bady weirht at diffsvent stages

Since the heritability estinates of bizth welght in
the three genctic groups were found to be zero, genetic cor=
relatica betwecn birth weicht and welght at dif’erent stages
are not worth considering. Correlaticon between birth weight
and welght at one wont. age was sigaliicant in all the three
genatic groupa. Aud between birth weight and four months t
waighte, that waa significent only in % x M crosses and
betwaen birth weight and 12 monih waight that was aignificant
in 3 X M asd Malebari, Hizher phendtyplo cosrelations ob-
tained belweon early gsiazes of growth way be due to the

sinilar feeding and monasecent conditions in the farm,

Significant phenotypie correlations weres obtained
vetween one month and four months body weizhts in all the

three genetic groups, beilwecn one month and 12 months body
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wolghts in A X M and s x M and between four months and 12

sonths body welghts in all the ihree genetic groups.

Slguificant correlationa hetween birth weight and
weight at different stages were obtained by Guha ei gl.
{19€3) in Black Zengal goats. A hizhov phenotyploe correla-
tlon of 0.57xu.16 betweon birth weirht and one vonth and |
0e8220.11 botween birth weight and one year weight weare ob-
tained by vwijeratne (1968) in South Indian meat braede,

The genetic correlations obtained were wmoderate.
fut they had lorge standerd errors, which may be dus to the
linited numb-r of sires ussd for the analysis, Even though
the number of sires was a3ll this gives a trend of genetic

corralations between body wolghts.

5. Incideonce of differeni types of birth and sex ratio

Malabari breed af goste are known for their higher

|

twinnings were highar in all the three gonatle groups where

prodificacy. The present study confirmed the view that

the dams were Malahori ponin. The resalt is in agreement with
the ohbservation made by shenmagasundaram (19573, but con=
tradiotory to the rsporte of Mukundan and Rajagopalan (1971)
and Sudarsanan and Raja (1973) who found a higner insidence
of single births than twins.
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4 sacond.Ty -o% ratio of $7348 waw obmerved in

A XM, 50250 1o " x ¥ and 52:43 in ¥alabsri. These
ratios wsre 1n accordunce with the expsoied rotio of
501950, Similay wes the obaervation by Mukunden and
A jagopalan (1971) and Hair oud Mathai (1979) in
Malabnarl breed ance Pegker (1479) and Whan 1379) in
Jaman el breed. A wilder ratio vaz obtained by Gill
and Nev {1972) in Alpine and anglo "ublan dwed, anu
¥ishra et al. (1976) in Alpine, “eetzl and Alpline x

3gotal crovass,



SUMMARY



SMMARY

The poasible effeoils of various genetic and non
ganatic fuctors on body weights at birth and those at one‘
month, four wonths and twelva montha wers studied basad on
data pertaining to 1227 kids belonging to Malabarl, faanen x
Malaberi and Alpine x Malabari genetic grouvps born and I
brought up at ithe goat farm of the 31l India t.'!<3-o:*d5.x'm:tzed1
Regearch Project on Goats for milk Produection, Keraln
Agricultural niversity, Hanauthy during the psried from ’
fpril, 1974 to varoh, 1979, Genetle groupe of kidns, sex of
the kids, 1itter zise 2% birth, scacon of blrth, gestation
pericd nndergone by the lds, dam's weight at kiddiag amd
the bucke which sired the kids ave tne effects of which

were studlied.

The ngans o1 birih wel.ht were 1.7120.02 kg,
2.04+0,02 kg and £.37#0.05 ki voopsutively in Malabari,
Jamnen x Melsoari and Alpine ¥ Malobori kius. Toe effects,
af the genelic group of kius, litier size al birth, gestation
iength undergone by kide and dan's weight at kidding, on
virth welsht were [ound to bs highly sigaifiecant. Though
the ses of the kids wos fouand to huwe significant effest
on blrth welght in orossbred kide, the effset was non signi-
ficant in the case of Malabari kids. -eason of kidding diad
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not ese -t any significant influence on dirth veisht, Oaly
in the cnve of Alpine x Mnianvard kics, sigmificant ocire

efTeot on bHirth weight could be discerned,

Yeans of bouy weirht at one ronin averaged 2,803+0.05,
3.90:0,05 and 3.78:0.0% kg In Malabari, Alpine x Yalabari
2d ‘amgnen x Hglaovarl regpeciively. T™ue correcponding tnean
were 6.0030.15, 9.97:0,19 and 7,75:0.14 kg at four wonths
and 15,24+0.49, 17.40:7.38 ard 16.49+0.29 kz at one yeor in
tnone respective genstie groups. Significant offects of
genetie group of kias on body welghts at 211 sges could be
sbrerved. Mlotinel gexual dimorphism in bouy welcht at one
worith wao observed, luoush the eftect of sex oa the body
weizhts at 4 nontaos aal one year was found signific nt in
anen X Malaboed Widae only, Tdtter size at birth had exsried
aignificant influence on body weicht at one month but
von signifioant on body weights at four moaths amd one year,
Tody veighta ot four months and one year vore signifiountly
affected by {the season of birth. Tne gesintion length
vndergone by kide wap a non significunt socurce of variction
for body welsht at gll ages, except in the cooe of "alahari
kidg, in which the body weight at one month vao sesn alflectea
by the gestation lemgth. Dan's weirat at kidding was o sige
nificart source of varintion for body waishts of kids at

one wonth and four months in HMelabari only. Towover, that
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had no effect on body weipht at one year in 2ll the genetic
groups stwdied, On tae conirary, the 9ire elfect was found
gignificantly affeeting the body uvelght at one year in all

the genetic groups.

vieskly welgoet gains were aigalfiecitly affected by
genetic group, ot all the periods. Galunzg in urirhts vere
found to be hishest in Alpine x Mulobari up Lo four mmths
and then onwards Sasuen z Hola) wi vepistered hirher wsight

gain,

The heritabillty cotirate for body weirbt ot birth

vas not different fron zero. The herlitability eotinmate was
zeen increased with advancenent of aie, The genetic correla-
tions vere moderate between ontmonth and four woatha wel ht-,
betweon one month and one year weighta and four months and
one year welghts, Wat the phenotyplc correlation betwsen body
welght at differont aces were highly varisble, Trinaning rates
ware higher in all the geneilic groups and the sszoond .ary sex

ratio of kide wa. almost 50:50.

In general crosshred kids were found to have higher
pirth welght and body veirchil: at differ-at acesn and hence
ero ssbreeding is envisaged tor improvemsri ot wel hd gain ivp
goats. The s¢iaction of kids for Body welght at e wly clages
ma: not be desirable in ihe 1icht of the vary low neritebility

estivate obicined for body weights at early ages.
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APPERDIX

1. Compos:tion of kid starisr ration

Groundnut cake » 30 parts
Coconut cake = 10 ,,
Yeldow uvalze - 32 4
Rice bran - 10 4,
Mineral mixture - 2 e
Salt - 1 part

Vitamin A, BoyDg 25 grn/100 kg feed

{VYitablen~Glexe, conteining
40,000 iu of vitanin A, 25 mg
of vitanin 3 and 6,000 L.
5t vitanin Dy per EXam).

2. Compooition of MR pollets

¥oisture (maximum) - 107
#Crude protein ¥ x 6£.25 - 207
{minimum)

+orude fibre (maximum) = 139

#p08d indoluble ash - 4,07
{ maxioum )

* on dry natter basls
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ABSTRACT

T™he data on 1227 kids belonging to Malabari (309)
Smanen X Malabari (389) and Alpine x Malabari (309) genetio
groups born and browrht up at the All India Co=-ordinated
Researct Project on foats, Rerals Agrioculiural University,
Mannuthy during the period from April 1974 to vaveh 1973
vere utilised to study the effents of varlous genetisc aod
non genstic factors on body weight at different ages.

Crossbred goata, § x ¥ and A x M, reglatered his.or
welghts at birtk, at one mouth, 5v four months and at one
year than the local Malaburl goats., Distinet eexual dimor~
phise in body weightsn at different sges aould De obeerved
in crossbred goats, Iitter size significantly seffeoted
birth weight and welght at one nionth., Sezson of birth
had only non significant influence on weiphts at dirth
and that at one month, though the effeat was sigmifisant on
4 wonths® snd one year waignts. “wen though the effact of
gegtation length undergone by kids vas a signifieant source
of variation for waights at birth alone in Zaznen x Malabari
and Alnine x Malabari kids, the same had signifioont effcct
on body weichts at birth and at one month in Malahari,
Significant effects of dar's welght at kidding on ieighis
gt birih, one month and four months in Malabmxiy at birth
and a one month in Alpine x Malavarl aad at birth aloae in

Sagnen X Malabari eoculd be obsorved. 3Hre effest was



