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INTRODUCTION



INTRODUCTION

Goat (Capra hiroue) i& one of the earliest of the 
farm animals domesticated by man. 'dace then, it has 
maintained a strategic position in the field of live
stock production, About 79 per cent 01 the total goat 
population is in the trooios and subtropics. Their 
asail siso, large surface area relative to body weight 
and limited ouboutaneouo fat adapt them poorly to oold 
climate and nake then relatively nore ad ipted to areas 
of high temperature. ( 'helton, 1976), Indio poouessea 
more tnan 63 lillion yoats ana is expected to increase 
by 74 million by 198ft. Thio is about 19 par cent of 
the total goat population of the world (N.7.A», 1976).

Although inuia has the largest goat pooulation In 
the jorid, our goats have the lowest productivity, when 
compared to tneir counterparts in sor_e of the edvaaeed 
countries of tao world, ULth a view to improve the 
production performance of Indian goats, the All India 
Co-ordinated Research Project on Goat Breeding was 
commissioner, with units in different parts of the 
country. In the units for milk, exotic bucks Saanon 
and Alpine are oeing used for cross breeding taking
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into account their better genetio potential for milk 
production.

One of each project unit for milk production was 
instituted at tne Kerala Agricultural University in 1972. 
This centre ha3 focussed efforts on producing different 
crosses of the local Malabar! breed of goats with exotic 
breeds viz. Saanen and Alpine and to test their perfor
mance in reapeot of growth, reproduction and production.

Growth is an important physiological phenomenon.
This is of great importance in all classes of livestock, 
but of special significance in meat producing animals.
A fast rate of gain is the key to success (Cole, 1966). 
Srody (1945) defined growth as "a relatively irreversible 
time change in measured dimensions". It is an important 
factor in determining the optimum period at which the 
maximum gain can be effectively obtained. Birth weight 
is the first measurable character in tie life of an 
animal and it provides basic inforaation on tue future 
performmee particularly for the rate of growth.

The age at which a female goat can be bred for the 
first time io related to it3 age at attainment of puberty 
and the age at attainment of puberty is likely to be 
prolonged by retarded growth rate. On the contrary, rapid 
growth rate may lead to attainment of puberty at an
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earlier age resulting in more life time production.

Prom meat production point of view, also, faster 
growth Is desirable. Goats contribute about 30 per cent 
of the total meat produced in the country (V.O.A. 1976). 
The meat production potential depends to a large extent I 
on the birth weight and growth rave. lose the post 
natal growth is the function of the mass of living cells 
delivered at birth, the birth weight happens to be the 
base for determining the subsequent slaughter weight.
31aughter weight oan be quiokly and cheaply attained in 
fast growing animals.

There ia a wide gap between the requirement aid i
availability of goat meat in the country. This is pri- 
tnarly due to low productivity of our goatu, especially 
lower birth weight aid growth rave. Crossbred goats with 
laanen and Alpine inheritance are likely to have higher 
birth weight and they may grow fast. In different epeoias 
or animals a number of genetic and non genetic factors 
were found to influence the birth weight and growth rata. 
But in goats only very few reports are there on those 
aspects.

Knowledge on the birth weight, growth rate and the 
various genetic and non gene tie factors influencing birth
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weight and growth rate is essential to formulate a proper
I

selection programme. The herita’oillty estimate for birth 
weight at different states is uoeful to the breeder in 
estimating the genetic progress by selection for a trait 
and that will also help to deoide as to how much emphasis 
should be given for differe it breeding ay-stone. Infor- 1 
mation with regard to correlation between body weight at 
different ages, if significant may enable early selection 
and colling.

Considering these points, a study was undertaken 
with the following objectives.

1. To assess the birth weight and effect of various 
genetic and non genetic factors influencing birth 
weight in Malabarl, Alpine x Malabar! and 
Saanen x Malabarl goats.

2. To find out the growth rate and effect of different 
factors influencing growth rate la the three 
genetic groups.

3. To find out the heritability of boay weight at 
different stages.

4. To estimate the genetic and phenotypie correlations
between body weights at different ages.

5. to estimate the incidence of different types of 
birth and sex ratio.



REVIEW OF LITERATURE



REVXUt' or L m *T U l'E

Considerable amount of work has been done on birth 
weight and growth rate of cattle, sheep and pigs. Com
paratively less work has been done on these aspects in 
goats, especially in the Indian breeds. Literature avail
able on those aspects i3 briefly reviewed under tue 
following heads.

1. Birth weight.
2. Crowth rate.
3. Herilability of body weight at different stages.
4. Correlation between body weight at different gtages.
5. incidence of different types of birth and sex ratio.

1. Birth weight
1.1. importance

The birth weight, which is the first measurable 
character of an animal, haa an economic importance since 
it provides a basic back ground for the future perfor
mance. It casi be measured with reasonable accuracy and 
it indicates the kid's ability to survive aid grow. Vide 
variation in it may provide opportunity for early selection 
of kida for better performance at later stages.

LTight (1934) reported that birth weight is of 
great practical importance as the new born of le38 than 
average weight for its oreed is, aa a rule, physiologloolly



younger or prenature, philips and Dawson (1940) stated 
that the birth weight is an earlier expression of growth 
that influences the survival of lambs.

Drody (1945) reported that aninala born younger, than 
normal, are often lacking in the normal development of the 
heat regulating system and so have less power of survival 
after birth in a new environment. All et al.(1975) 
reported that the birth weight of Slack Bengal goats had 
a direct relationship with the average length of survival.

1.2. «irth weight in different breeds

Galcon (1951) reported the mean birth weight in male 
and female Philippine kids as 1.54+0.12 and 1.56*0.112 kg 
respectively.

Splsieln end Harz (1964) fmnd that the means of birtu 
weight of Caaaen goato in Xsraal were 2.90/kg for males 
and 2.70 kg for female:a. nut Shalash et al. (1970) reported 
the birth woight as 2.62 in ^yptian Saanene. Hlicin ot_ al. 
(1976) observed the meais of birth weight of 'aatven x | 
Xilllo, goats, aa 2.94, 2.^7, 2.52 and 2.37 kg for
singles born snalea, single born females, twin b o m  males 
and twin bo m  females respectively.

6

i
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Montenruro (1966) observed the means of birth weight 
of Maltose Crossbred goats as 3.35 kg for males and 3.11 kg 
for femalea.

Banker and Trial (1966) reported that the mean birth 
weight of 'last African Mubende goats was 4.70*0.01 lbs 
for single male kids.

Guha et al,(1969) observed that the means of birth 
weight of Plaok dangol goats averaged 2.90+0.63 lbs for 
males and 2.56+0.56 lbe for femalea. The averages of 
birth weight of singles, Twins, Triplets and quadruplets 
were 3.30+0,70, 3.04+0,57 , 2.63+0.61 and 2.78^0.66 Iba 
respectively. Ali et cl,(1973) reported the mean birth 
weight as 1.60 lbs (0.5.3^. Ali et &L.(1S75) obtained 
a maximuja survival in kids with an average birth weight 
of 3 lbs.

Lall (1968) found that the 'seans of birth weight of 
crossbred Angora goats were 4.37 * 4.79* 4.72, 4.47 said 
4.57 lbs for 50 per cent Angora (A) x 50 par cent Gaddi (G), 
75 per cent A x 25 per oent G» 87.5 per cent A x 12.5 per 
cent 0* 93.75 per cent A x 6,25 per cent C end pure bred 
Angoras respectively. Pant (I960) found that the naans 1 
of birth weight of pure bred Angora and Angora x Caddi 
were 2.16 and 2.25 kg respectively. Mikitenko and
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SJuparashlaev (1972) observed the means of birth weight 
of white Angora x Don goats as 3.50 and 3+00 kg for males 
nod females respectively.

Correra and Be la Parra (1969) observed that the ' 
averages of birth weight or Anglo ?!ublan x Granada goat si 
in Mexico were 2.42 kg for males and 2.13 kg for females. 
For Malaya, 50 per cent Malaya x 50 per cent Anglo Nubian 
and 75 per cent Anglo Nubian x 25 per cent Malaya the 
birth weight averaged 1.y3, 3*06 and 3*20 for single male 
kids (Haharnd and Bevendra, 1970). The averages of birth

iweight of Gubina snd %anen x Nubian were 1.83 and 1.95 kg 
respectively (BhaLash et_ al., 1970). For Criollo aingle 
males, Criollo single females, Oriollo twin males and

ICriollo twin females the birth weight averaged 3.3, 2.9,
2.3 and 2.0 kg respectively, in Nubian breed the eorresj- 
ponding values were 3.3, 2.9, 2.9 and 2.7 kg respectively. 
For Oriollo x Nubian the values averaged 3.6, 3.1, 3.2 and 
3.0 kg respectively (Caotallo et al,, 1972). The neans 
of birth weight of Anglo Nubian goats were 3.07 and 2.77|kg 
for males and females respectively.

Misarev (1969) observed tae mean birth weight of 
Bashkir x Don goats as 2.7 kg.

Bhatnngar et al.(1971) reported that the means of 
birth weight of ‘lpine, Beetal and Alpine x Beetal were



5.0, 2.8 and 5.5 kg respectively xor naleo and 2.7, 2.9 
and 5.0 kg respectively for females. The neans of birth 
weight of French Alpine were found to be 3.67 kg for 
males m d  3.30 kg for females (Gill and Bev, 1972). I 
Miahra et al.(1976) reported that the rteana of birth weight 
of Pe 'tal, Alpine and Alpine x Beeial were 2.02, 5.03 ana 
2.95 kg respectively. Iqpal Nath and Ghawla (1978) ob
tained the overall means of birth weight of Alpine, Peetal, 
Alpine x Peetal and Saanen x Beetal ao 3.30+0.045,
2.81*0.056, 3.12-0.057 and 3.18+0.55 kg respectively.

Cohri ana Talnpatra (1971) reported that the naans 
or birth weight Oa JaBKtswsri kids varied from 3.19 to
5.8 kg in the case of males and 3.00 to 3.85 kg in the 
ease of females, Singh (1973) observed the means of

ibirth weight ao 4.92 for single males and 3.96 for single 
females. Mittal and Pandey (1974) reported the means of 
birth weight aa 3.95 kg for males and 2.75 kg for females, 
Mittal (15761 found the mean birth weight aa 3.50 kg 
whereas Khan (1S79) found those ao 3.18 kg for oaleo and 
2.70 kg for females.

Mittal and Pandey (1974) reported the averages of 
birth weight ox" narbari kids as 2,20 and 1.70 kg for Hales aid.
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females respectively. Mi’tsI (1976) found the mean birth 
weight aa 2.01 kg whereas hlttal and Panday (1978) 1
reported the means as 1.95*w»29» 1.58+0.18, 1,74+0,23 and 
1.82+0,16 kg respectively for single naleo, single fern Jos, 
twin nales snd twin females of similar sex Kid 1.78^0.15 
and 1.70+0.19 kg for twin cales and females of dissimilar 
sex. Joohi (1979) 3 sported the means of birth weight in

iBarbari breed as 1.90 kg for males end 1,66 kg for females,

Mukundan (1976) reported the means of birth weight 
of Malabarl, Alpine x Malabarl and Saanen x Malabarl as 
1,79, 1.95 and 2.39 kg for dales and 1.76, 2.33 and 2.11 kg 
for females, respectively. According to Hair (1978) the 
birth weight of these breeds averaged 1.71, 2.46 and 2.02 kg 
respectively, further, lair (1979) reported the mean 
birth weight of Malabarl goats as 1.73+0.0? 5c.".

Mammdar (1970) reported the means of birth weight 
of ?ashnlna kids aa 2.34 and 2.25 kg for males and females 
respectively.

Riehetti et slU (1976) found that the means of birth 
weight of croaa->reu kids born out of Taggeaburg males and 
Gargano females averaged 4.17, 3.51, 3.35 and 2.85 for 
single born males, single born females, twin born males
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and twin born females respectively. In Gargano x Gargano 
these values averaged 2.94, 2.62, 2.21 and 2.01.

1.3. 'Effect of Breed

Pant (196ft) found a highly significant difference
between pure bred and crosa bred Angoras in birth weight.

I
Gill and Dev (1972) reported that there was a signi

ficant difference in birtp weight between Alpine awl Anglo- 
hub.ion breeds.

Singh et al*(1977) observed that Jasnapari x Saanen 
crossbreds registered higher mean birth weight than kids 
of Jamnapari and ''aanen breeds.

Castillo et al. (1975) in their growth studies on 
four imported goat breeds viz. Nubian, tlpine, Toggenburg 
and Saaaen observed that birth weight was significantly 
affected by breed. Riehetti and Intrieri (1976) also 
observed a significant effect of breed on birth weight 
in Calabrian and Calabrian x Toggeaburg kids.

Tqbal Hath and Chawla (1978) observed a significant 
effect of breed on birtn weight. They found that Alpiab x 
Beetal kldo were heavier than the kids of native 
Peetal breed.

1.4. Pexual dimorphiom 1 
wilson (1958) reported a higher birth weight in male

than females in 3ast sfrioan dwarf goats.
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Seth et al.(1968) observed that the birth weight 
of nalea born as single was significantly higher than 
that of female b o m  ao singles among Barbari breeds. The 
birth weight of males b o m  as partner to fenale was found 
to be significantly heavier. Birth weight of males born 
as twins were significantly nore than birth weight of 
female b o m  so. Prasad et al.(1971) and Mittal (1'J79) 
observed a significant effect of sex on birth weight of 
Barbari kids, whereas Mittal and randey (1973) found that 
sex was a non significant source of variation affecting 
birth weight of kids.

Uijeratne (1968) found a significant effaot of sex 
on birth weight in 'oath Indian meat breeds.

Correa and Bo la Para (1969) observed signiiicantly 
hignor birth weight in malec than females in Anglo 
Nubian x Granada Crossbred goats. Gill and Dev (1972) 
found a significant effect of sex on birth weight of 
French Alpine and Anglo Nubian goats. Castillo et al. 
(1973), on the basis of growth studios of 'Tubiaa, Alpine, 
To&venburg and daanen kid3, reported that sex had a sig
nificant effect on birth weight of kids.

Singh and ?iagh (1974) observed that sex of the kid 
was a significant source of variation affecting birth
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weight of Jaanaparl kida. Singh et al, (1977) found a 
significant effect of sex on birth '•-•eight of dasinapari, 
Saanen, Baroari and their crossbreds. Khan (1979) 
observed a highly significant effect of sex on birth weight 
of Jamnapari kids, Hlchetti et ol.(1976) found a signifi
cant effect of sex in Toggenburg x Gargano crossbred goats.

I
T<lbal Hath and Ohawla (1970) reported that male kids 

of heetal, Alpine twd Beetnl x Alpine registered higher 
birth weight than females. Male kids born as singles had 
higher birth weight then twins and triplets in all genetio 
groups except saanen x (Alpine x "octal). .-Sniilarljr, 
single females hsd hicaer values than rvian and triplets. 
She affect of sex on Mrtn weight wao fouaa to be highly 
significant. Mishra et al.(1978) observed that ualeo were 
slightly heavier at birth than fannies in Alpine, heetal 
and Alpine x Beaten crosses.

1.5. Effect of litter size

Paroaoothy (1957) found that singles were heavier J 
at birta than twins and triplets in Indonesian, Malaya 
and Indonesian x Malaya breeds.

Guha et gl.(1968) reported that litter size had a 
significant effect on birth weight of Barbari goats. But

i



Mittal (1977) observod that the difference in weights 
between singles and twlnB was not statiatlcally significant.

Singh et al.(1977) on their studies on the perfornanoe 
of Saanen, Karbari and. J&Ttnapari goats observed that | 
although single .3 bad a higher birth weight than twins, i 
the difference in weight was not statistically significant. 
The asms was reported by Mittal (1973) in Jamnaoari 3d.de, 
hut Khan (1979) observed a significant effect of type of 
birth on birth weight of Jaaaapari kids.

i
Iqbal Hath and Chavla (1978) observed that the varia

tion due to type of birth on birtn weight was not signi
ficant in Beetal, Alpine ana Beetal x Alpine crossbreds.

Significant effect of type of birth on birth weight 
was reported by Castillo et al.(1976) in Nubian, Alpine,
Toggenburg and Saanen kids.

1.6. Effeot of season of birth

Singh (1973) did not find any seasonal influence on 
birth veight of Jamnapari kid a. But Singb et al. (1977) 
and Khan (1979) obtained a significant effect of oaason 
of birth on birth weight of Jamnapari kids.

Mittal (1979) reported that the winter born ltids 
were significantly superior in birth weight than summer 
bora kids in the Jamnapari breed.

13i
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1.7. Effect of Gestation period undergone by the kids
!

Gill and Dev (1972) in Anglo ffubian goats ob served 
that gestation period undergone by Bale lclds was longer 
than in female kids and this Bight account for the higher 
birth weight in males.

1.8. Effect of post kidding weight of dam.

Mittal (1979) observed a significant correlation bet
ween daa's weight and birth veight of kids in Jamnapari 
and Karbari goats. Khan (1979) observed a significant 
effect of dam's weight on weight of «7asnaparl kids.

2. Growth rate.

2,1. importance
Growth is aa important physiological pehnomenon. It 

has great practical applicability in livestock economics 
especially la goat farming. It is an important factor in 
determining the optimum period at which the maximum gain 
can be effectively achieved.

Brody (1945) defined growth as "a relatively irrever
sible tlae change in the measured dimensions''. Growth ie 
pliable, it oon be aooelerated or delayed with little 
influence on final mature body siae (Crichton at al., 1959).

Hammond (1955) explained that the rats at which an| 
animal grows is of greater importance for the livestock

14



owner than ite mature weight, aa only few animals live 
long enough to reach the mature weight.

2.?, Crswth rate la different breeds

Pararaaothy (1957) observed body weight gains of 2.00, 
2,84 and 1,24 lbs nor ws»k respectively in Indonesian, 
local (Malaya) and Indonesian x local klda. At 15 weeks 
of age singles averaged. 35,?, 37,75 and 36,00 lbs 
respectively in the above genetic groups.

’*onterauro (1966) observed the a s m  weight at 40 days 
of age aa 9,3 kg for males and 8,10 kg for females.

SacKer and Trial (1966) reported that 'he body ' eight 
for single In Jist African Mabondc goats ware 16.P+0.04 lbs 
at 2 months, ?6.2_M).6 lo-s at, weaning and 41,7*0.9 lbs at 
one year of age.

(Juba et_ aL. (1968) found that tbs averages of weights 
at one year in Black Ba> gal goats wore 20.66j_6.d5 lbs for 
malea and 24,62j€,09 lbs for fApoljs. -.11 ot al. (1573) 
or nerved that the ns*iji wealing uei ht in Blaox °engal
goatn as *9,5 lbc at 35-180 days of age. Half yearly weight
gain for the period from three months to one year, one to
two years *'nd tiro io threo yearn wars 10 lbo (7-14), A lb a
(3-15) and 4 lbs (2-9} respectively.

15



Wijeratne (196f) observed the monthly growth rates 
in male and female south Indian goats as 3.44 and 2.49 kg 
respectively.

Correa and Bela Parra (1969) observed tne means of 
body weight at 30 days aa 4.29 kg for males and 4.20 kg 
for females.

Misarev (1969) reported that the means of body weight 
of Bashkir x Bon goats were 27.0 kg at one year and 40,6 kg 
at years.

Hikitenko and guparazhlaav (1978) observed the neons 
of body 'Might at 18 months of age as 32,5 and 27.1 kg res
pectively f«p mala and female in white Jngora % Bon goats. 
The adult weighto were 43.5 and 33.3 kg respectively.

Calash et al. (1970) found that the averages of body 
weight at 46 weeks of age in iTubiaa, yaanejn ;t Hubian and 
;jaanen goats were 12.1, 21.81 and 23.38 Jig for male and
10.3, 17.55 and 20.&3 kg for fo wiles respectively.

i
Bhatnagar et al.(19Y1 ) obtained the weekly growth 

rates in Alpine, Beetal and Alpine x 3eetul goat3 ae 722, 
047 and 1120 gma respectively in feuiales.

Castillo and Gracia (1971) found that the means of 
body weights at 6 months of Nubian x Crleolla, PI, were

16
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1 7 ,
19*9 and 16.0 kg for male and female singles and 17.0 and
16.3 kg for male and female twine. At one year of age Hie
corresponding values were 33.7 and 30.0 for singles and 
32.9 and 30.3 kg respectively for twins. According to 
Castillo et al.(1972) the cieano of weight at 6 nontha and 
weight at one year of Hubian x Criolla were IS.2 and 33.2 kg 
for single males 16.8 and 30.1 kg for single females,
16.8 and 31.2 kg for twin males and 14.9 and 28,7 kg for
twin females respectively,

Johrl and Talapatra (1971) reported that at the end 
of 15 weeks the averages of weight of males were 13.49 kg 
and that of females were 12.51 kg. It oould be observed 
that the Jamnapari kids grew at an average rate of 0.63 ikg 
per week. MittaL and Pandey (1974) observed that the means 
of 5weight at two montha and four months were 9.6 and 
10.2 kg for males and 7.6? and 8.0 leg for females.

Singh and rdngh (1974) observed a better growth rate 
in kids during toe first four months in Jamnapari kids.
During the period from 4*h to 0th month the growth rate 
was lowest and from 8th to 12th months the growth rate 
again increased appreciably. Khan (1978) reported that 
the means of weight at 2 nonthe, 6 non the, 9 months >jnd at 
one year ware 11.54, 16,68, 18,76 and 22,90 kg for males 
and 10.41, 12,17, 17.00 and 19.20 kg for females respectively.



Mittal and Paadey (1974) reported that the means of 
body weight at 2 months and 4 months in Barbari goats 
were 7.5 and 9.10 kg for males and 6.53 and 7.20 kg for 
females. Joshi (197911 reported the averages of body 
weights at 3 months, 9 months end 12 months ao 6.10, 8.85 
and 12.59 kg for males and 5.68, 7.63 and 10,23 for females 
respectively.

j

HuScundan (1976) reported that the monthly weight gains 
for Malabarl, Alpine x Malabarl and Saanen x Malabarl were 
1.15, 1.97 and 1.22 kg from blrt.i to four months of age aud
0.65, 0,50 and 0.95 kg from 8-12 mouths of age. ttair (1978) 
found that the means of weight at 4 months in these 
genetic groups as 6.05, 8.15 and 8,25 kg respectively, 
tfair (1979) observed that the mean weights at one month, 
four months and one year in Malabarl goats were 2.93^0.05, 
6.17+0.14 and 14.92+0.44 kg respectively. The average 
growth rate was found to be abou’f 30 gms per day,

illson (1976) observed that the averages of rate of 
gain in body weight upto three months of age was 87 gms per 
day and that upto 6 months was 67 gma per day. The growth 
rates of twin and single kids were similar and faster than 
triplet kids.

Mazumdar (1978) found that the live ’.eights of 
Pashmina goats averaged 19.40 and 18 kg at 12 months and

18



48.91 30.78 kg at three years of age, in sales and
females respectively. i

Hiahettl and intrieri (1978) found that for twin 
born, calabrian kid a tue weights at 28 days averaged 6.31 he 
for males and 5.39 kg for females. For Toggenburg x Cala
brian goats the corresponding values were 6.92 and 6.26 kg 
respectively.

i
2.3. Effect of breed

Mishra et el.(1976) reported that the orosabrad 
(Alpine x Beetal) kids had a better trend of growth rate 
than Alpine and Beetal breeds, considered separately.

Castillo et £1.(1978), in their growth studies on 
four imported goat breeds vis. Nubian, Alpine, Toggenburg 
and Saanen observed that the weaning weight, weight at six 
months and weight at one year were seen affected signifi
cantly by the breed.

?.4. =aaial ditsorphisn

Galoon (1951) reported that the nale kids of Philippine 
breed gained weight until 15 months and that the females 
until 14 months of age.

Patta et al.(1963) observed that the males registered 
better gain in weight than females. On aa average the sales 
gained 33 gma more per day during the first and second 
month and 59 gms more during the third month than females.

19
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Suha et al.(19P8) reported that in Slack nengal goats 
the gain in body wcJ ht from birth to 52nd week was sig
nificantly influenced by aex of the kids. Males registered 
higher weight gain then fenaleo.

Correa and hela Para (1969) observed that in Anglo 
Nubian x Granada Crossbred goat a no significant difference 
between male and female was deeeemible at 30 days of age.

3ingh and Singh (1974) found that sax was a signifi
cant source of variation in growth rate of I’ansnapari creed. 
Growth rotea in two sexes were aignificantly different 
except daring 4th to 8th month of age. The growth rates 
of singles and twins were different only in 8th to 12 
month of age for males and in birth to 4th month and 8th to 
12 month age group for feoales. khan (1579) found a highly 
sign} fiesnt effect of aex of the kid on body weight'? at 
all ages, in all eases maleo were superior to their 
female counterparts.

Oaatillo et al,(19731 on tbs b >sio of the growth 
otuaiea of Nubian, Mpine, Toggenburg and '"aanon kids 
reported that the weaning weight, weight at six months 
end that at one year ware seen affected by aex of the kilj.
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Mlshra et al.(1978) observed highest growth velocities
iduring the age interval of 1-2 routha in females and 4-8 

months in males of Alpine, Beetal and Alpine x Beetal 
crosses.

Mittal and Pandey (1978) found that there was no sig
nificant effect of sex on live weight of single and twin 
b o m  kids at any ago interval in Bsrbari breed. Male kids 
were heavier than female kids at every interval from one 
month to nine months, although the differences were non 
significant.

2.5. Effect of Litter sise

Guha et al.(19&?) reported that in Barbari breed litter 
sise had no influence on body weight gain from birth to 
52nd week. Seth et al.(19G8) found that there waa no sig
nificant difference in the gain in weight of singles and 
twins of either sax, in bsrbari kids. In 30-60 days and 
60-90 days intervals the gain in weight of the males born 
as singles were significantly more than those b o m  as twins. 
Prasad (1971) reported that the live weight gain from birth 
uo one year of age was not affected by type of birth.

Wilson (1970) observed that the growth rates of 3ingla 
and twin kids were similar, though triplets grew at a 
slower rate.

21



2.6. gffeot of season of birth

Guha et al.(1968) reported that the gain in body 
weight from birth to 52nd week was significantly influ
enced by season of birth in Blaok Bengal goata. |

Khan (1979) found a highly significant influence of 
season of birth on body weight at 12 months of age. Season 
of birth was a non significant source of variation for I 
body weights at other ages,

3. Haritablllty of body weight at different stages

Giiha et al. (1968) estimated the heritaollitiea of 
gain in weight, in Blaok Bengal goata, by paternal half1
sib correlation as 77.66 per cent for females and 19.7 per
cent for males. Heiitabilitiea estimated by the regression

iof body weight of the progenies on post kidaing weight of 
dame were 6.7* 15.2, 21.1 and 32.2 per cent at birth, 16 
weeks, 36 weeks, and 52nd weeks respectively. {

Mouliok and §yetrad (1970) reported the heritability
!

of birth weight in Blaok Bengal goats by paternal half sib
analysis as 0.01, Pull sib end aeteraal half eib analysis
estimated the maternal environment common to litter mates
and that accounted for 60 per cent of the variance of which

[
25 per cent was due to the permanent difference between i
dams, ffiia remaining 39 per cent was attributed to individual 
environment including most of the non additive genetic J
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variance. Tne keritabilitj' of maternal environme it waa 
estimated as 0.2. All and Ftasanath (1977) eotlnn+ed the 
heritability of birth weight in ’Hack Bengal goat3 using 
half sio correlations. The heritability eatinutes of birth 
weight for male kid and that of female kids were 0.76+0.8? 
and 0.55,1.0.64 respectively. The data were analysed irres
pective of aex and pooled together which gave the herita
bility estimate as 0.75<’„43. Hicordean et al.(1972) 
reported tout the heritacilitj estimates of weights at 
1, ?, 3* 5 and 7 mouth a were 0.6% 0,91. 0.40, 0.49 ana
0.49 reipeclively in 'Sianen females.

Castillo et al.f1973) found that the heritability 
estimates of biroh weight ana body weights at 6 months and 
12 montha were 0.39, 0.21 and 0.11 respectively in Sfuhian, 
Toggenburg and âanen. kins.

t. Correlation between oony weight at different stagea

-acker and friul (1960) based on their otuuiss of the 
Past African i{ub»nde goats reported the correlation between 
boay lOigntj at different ages. They observed that oirth 
wei0ai aad little effect upon ouoseqacnt body weights. Two 
months aody weight was found to oe an useful g’u.ae to wean
ing weight and wealing weighT was found to have noae value 
ii. predicting tue weight at one year.
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Guha et -J..(l9&i) on toeir growth studios in Black 
Bengal female goats observed a alight positive correlation 
between birth weight and 16th week weight in quadruplets.
In males the correlations between birth ’•’eight and i/eight 
at other stages of growth were wignifleant in tho case of 
twins and triplets. Correlations between body weights at 
different stages of growth were found significant among 
the pooled aata of mles ana fonales. Mouliek and ^ratrad 
(1970) found the partial correlation between birth weight 
of kids and poet kidt.ing body weight of their dana aa 1,175 
independent of their litter size and age of the dam in 
Black Bengal goats.

''ontemuro (1966) eoxeoilshed the correlation between 
oirth weight and one month weight as 0.83 in oroeoured 
laltase goats.

Wi^eratne (1963) observed that the phenotypic corre
lations between weight at three nontus and weight at five 
and seven months in L'asnen fecv-les were 0,91 anti 0.89 
respectively.

ingh and “Ingh (1974) found thax in Tarbari aid 
Jannupari kids, bodj, weights at birth, 4 months, 8 months 
a”d one year were not associated with the age at first 
kidding.
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5. Incidence 01 dltfarent types of birth and sex ratio

Bhasifflughaamdarari (1957) in Malabarl goatf) observed 
that among the total kidding 50 per cent were twlna, and'
42 per cent were singles. But only 8 per cent contributed 
triplets and quadruplets. Mtikundan and rajagopalan (1971) 
Observed that the percentage of incidence of singles, 
twins and triplets in Malabarl goats were 47, 42.4 and 10.6 
respectively. Overall sex ratio was found to be 50t5Q. 
Sutiarsanan and Paja (1973) reported that the incidence of 
singles, twins and triplets in Malabarl goats were 47.06 
per cant, 35.29 por cent and 17.65 per cent respectively!.

I57air and Mathai (1975) observed a sex ratio of 52i4'3 in 
Halpearl, 49*51 in saanen x Malaoari and 58*42 in Alpine!x 
Malabarl..

uilson (1930) reported the incidence of v-ultiple birth 
in black Bengal goata as 77.6 per cent which comprised of 
54 per cent twins, 20.9 per cent triplets and 2.7 per cent 
quadruplets.

Mahamud and Devendra (1970) observed a twinning per
centage of 58,06 in Malaya goats, 53.19 per cent in 75 per 
cent AnglonuMan x 25 per cent Malaya and 49.0? per oent^ In 
50 par cent Anglo Kubain x 50 per cent Malaya goata.

?ingh and Singh (1974) observed In Jannapari kids a 
sex ratio of 44.81*55.19 at birth, They found that of all



the births 54.81 nax cer.t were singles ana A5.I8 rer cent 
were twins. Khan (1979) oboerved a sox ratio of 53.01:46.98 
in Jamnap iri goats. Tho percentage of singles, twins an- 
triplets were 62.71, 33.89 and 3.38 per cent-raapootivelj.

Miahra et al.(1976) observed a oe;c ratio of o7:100 
in Alpine, Beotoi aid Alpine x Tieetal breeds.

"cakor (1979) ooosrved a 3ex ratio of 102:98 in 
friiioh aanono.

CenerJLioing, the noun birth weight of Indian breeds 
ox goats, ranged frori 1.50-3.62 kg (Dattn et al». 1963). 
Crossbred goats 01 Indian broods with exotic breeds found 
to weigh higher at birth th~a the local oreeds. The small 
oToeda of goats wore found to nad given oirth to kida with 
lower birth weight and vice versa, “ffoct of breed was 
reported to be a significant factor causing variation in 
birth weight. Most of the workers reported that sax, 
litter oise and season of birth significant!/ influenced 
birth weight. Or~>wth rate was reported to be higher in cross
bred goats when compared with local goat j. Breed, oex ana 
litter size were obse-i-vec' to be important factor causing 
variation in gro”th rate. Herit hility values reported by 
ditforest authors in different breeds show mat there 
exists a considerable variation in heritability values in
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different breeds. Kost of the workers reported a fairly 
higher correlation oetveei. boay weight at different otage 
Sex ratio was oosoi'vsd to be 50:50 in almost all b^e^ds.



MATERIALS AND METHODS
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HATHRIAIiS AHB MKT"0T>3

The data used for the study wore collected fro® 
the records maintained at the All India Co-ordinated 
Research project on goats for railk production, Kerala 
Agricultural University, Manmrthy. A total number of 
1227 records wcrfi collected for tne study pertaining to i
the following three genetic groups. j

Malabar .1 1
Alpine x Malabarl i
Saanen x Malabarl

The All India Co-ordinated Research Project on goats 
for tailfe production was commissioned at the Kerala Agri
cultural University on 7.9*1972. This centre has focussed 
attention on producing different crosses of the local ,
Malabari breed of goats with exotic breedo Alpine and 
Saanen and to teat their performance in respect of produ
ction, reproduction and growth.

Breeding programme; The breeding programme envisaged a i 

flock of 350 breedable femalea of local breed in too groups 
of 150 does each to be crossed to Baanen and Alpine res
pectively, the third group of 50 being retained to produce 
purebred contemporaries. A constant flock atrength of 350 
local fetsales vsts to be maintained by 10 per cant replacement

i
i
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every year. Out of the half breds two third were to be

bred inter-o a>d the remaining one third to tho alternate

breed to create three breed orossoa.

Peoorda relating to body weight, production and •*«- 

proQuetion of oach animal uore i aintaired oyster vticcll; »

^aneigeuant; jtsndord feeding and management practices

wore followed in the f a n  Animals below on® „e r ere 

grouped into the following categories.

1 . Oirth to 5 dajs <ilony with the dam.

2. 6 days +o ? nonwhj,

3. 3 nonth') to i no .ths,

4. 3 '’out1 s to 7 monies.

5 . 8  rooti 14 to 12 routho.

7or tie 'irst five days the kidi were l-eot along 

with fcuelr dan. vfier tho coloetrol The llda w q

a]lowec to suckle the mothera three tines daily upto ? 

months. Concentrate ai cture* fkid starter) oaa ed unto 

too ere cnu ro^haye upto ?5Q gno. t e i  r t»irci ^  fourtK 

•nonth milk • is naod fed at tho rate of 1/loth and 5/15t-

of t v  body ■ Mrht. M  t .18 .trgo, 0 0m e n t r a t e  fed *
«t t V  r a v  v  530-2)0 ^  a .  r ^ ,  ^  ^

At tho end of 4th uonin the milk •

oy concentrate mixture a«3 rouShje, p V  reP2ajSd

J 0C! s month,

♦Composition given in the ann»f
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s JL88 aid females were n o wed separately. Then concentrate 

mixture was fad at t 10 rate of 250-350 g~e a>d rougaage 

1-1.5 kg. kror. 7-12 months, the goats were fed on Tconomy 

milk ration pellets (B.’hS. pellets, Godrej*) as the con

centrates at the rate of 400-450 rma por goat. The uif •.©

rent grouus of animals were housed end mac ged separate) y.

pat a; Pat a for thj oeriod of 5 year1 fro® April 197A to 

Moron 1979 certainlng to the following parameters have jeen 

utilised In this rtudy,

1. Tirth weight

2. 1'eight at 1 month

3. ?'eight at four months find

4. Voirht at one year.

Tne records collect© i included the particular d  o f  

the so anioulo died at different stages of {.youth aid al^o 

of t *c growing eioetf which had non attuineu oac year of p , 

The da+r vore e-our.ed according to genetic gytup of 
aex o- vMOf u t ter .ire at o U  th. of ,lr,h

* * * *  *  - * . » »  hy t v  k.‘
aid ducks which si rod the i.ida. " 0

To atoay tne effect of season on body , 

calender year was dlviaea into thr»# 08£r ' ̂  tH°
the classification give By n^ tlAl m  °n* &000rdlnfl to 
Hair (1J79) (1976) m a

30
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SUsamer - February to May
Rainy - June to Octob jr.
Vinter - Hoveiaoor to January.

The effect of gestation length undergone by the kids 
on body weight at different otagae was studied by grouping 
the data according to class intervals of geotation partoc.8 
as given below.

136 - 139 days 
140 - 143 days 
144 - 147 days 
148 - 151 days and 
152 - 155 days.

Similarly tne effect of dam'o weight at kidding on 
body weight was ntudiod by grouping the data under da-'a 
weights according to the following olaes intervals.

14-17 kg, 10-21 kg, 22-23 kg,
26-2y kg, 30-33 kg and 3&~37 kg. 

tnslytloal method a; Tao mean, standard error and coeffi
cient of variations were ewtiantel for all characters in
the three genetic groups &oparately as per tho no thods
given by 'nedeoor and Cochran (1967).

The sffsct of genetic group on body wei~ht at difforent 
stages was studied by the following one way nodel

*ik “ u * «i ♦ h k

31



where,
Yj v = observation of the individual in 

tnthe i genetic group, 
u = General mean

th- effect of i ge istie group, 
l̂ jj. =» pandora error.

'nen genetic groups were fcnmd to bo significant 
further analysis were carried out for the three genetic 
groups separately. The model assumed was

Yij k lm p  a P + ° i  * *3  + Sfc * \  *  Gra + \  *  0ijk lo n p

wheie,
J t,= Observation of p" individual of the i l jicxranp 4.1, ,k

oe:c, j * litter siae, b o m  on k. season, 
having daai weight and ge station 
length of dam and sired oy sire.

p. = general mean 
= ef eot of i ^  sex

4;U* e f ’eat of $ litter else 
thc of 3c season
th5* exfeti of 1 dar.a weight 
thGm = effect of d gestation length 

Hjj = effect of n ^  sire

6Ijklmp 3 ra'7U™  ®rror-
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The significance of various cifesta wore tented by 
F te3t.

Growth rate: Veakly growth rate in the three genetic groupo 
were c.ileulatea during the periods from

Birth to one month
One month to four montha.
Pour months to one year.

Sffeot of genetic group on weakly gain was tested by 
analysis of variance as nor the method of tnodecor and 
Cochran (1967).

Tlatlfflation of heritability
Paternal half si a correlation described by Becker 

(197b) was used to estimate the heritability of body 
weight at different stages.

The nedel used for the estimation of heritability uae

Tlk * P  * h  * ®ik
where

yik = observation of the progeny of the i^*1 airs. 
ji = common, mean 
1^ * effect of i uii sire
®ik * uaoon',;:1:‘0lle'i environmental and genetic 

deviations axtributable to individuals 
within aire groups.
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Analysis of variance table

Source fi.f. f.s. MSS EM8
Between sir# C-1 3fta MSg c~2wtk 2o
Progeny within sire ft-S M3VJ o-2w.

•< 1 a «> sal *k * -5TT C® -Tf—  >
« The average number of progeny per air®

where.
3 » namber of sir® 

nj *■ number of progeny with In sire 
ft » total number of progenies.
2cr v * M.y = /?andos effect mean stjaores (variance

among progeny within sires) 
M H

^ 8  » alre ooraponeat of variance =» ~~%r— ™
 ̂_ 2s-t o -g-— -g--

s+ w
h2 - ^

The 3taadard error of horltabllity was estimated by 
the method described by Kwiger et al. (1964)

3E (h2) » 4j 1*(k-1 )t2
J  k?(ft-:) (o-i)

•Estimation of Genetlo and phenotypic eorrelatlon®

Genetic correlations between body weights at
different stages were estimated using the model similar^
■to that by the method of analysis of covariance of data 
on half sib described under horltabllity.



2 2fc, g" a(x) and s- 3(y) wore estimated aa in the caso 
of heritability where x and y were the two characters 
considered.

The analysis of covariance between x and y is as 
given below.

Analy aia of covariance table
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Source d.f. MO? ff'CP

sire ‘M Mops Covw ♦ K Cov8

Togeny within sire K-S V v 0ovw

Covw * ?<e?w

OTB - HOP
Cov_ * ‘ a wa -----g-----

r 0 (x y ) *= Covs

■At2 BCxJcr^Cy)

The approximate standard error of genetic correlation 
waa calculated by the method described by Robertson (1959).

rc*0(*ST> m(1-r2S) / g g h 2(x) SBh2(y)

2h2(x) h2(y)
Phenotypic correlation

The phenotypic correlation between body weight at dif
ferent stages were calculated by the formula described 1 
by Backer (1975).
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Corw * Covs

♦ ct2 3 ( x ) )  ( A w y  ♦ c A ’ C y ))

Regression aoeffi cient v/as calculated as per i edeoor 
and Cochran {1 jf'7).



RESULTS



RESULTS

1. Blri.h v;aj ht
1.1. nffeot of genetic gvoup

The Beans of birth veignt of Kalahari, Alpine x 
Kalahari ( a x ! )  and “̂lanofl x Kalahari ( 3 x M), FI gene
ration, orooebreds along with the standard error ( ’.1) 
and coefficient of variation (O.V) are presented in 
Table 1. From the tacle, it may be oeen that higher 
neaa birta weight was registered by 3 x H crossbred 
poate (2.31*0.03 Kg) than A x M (2.04+0.0? kg) and 
Kalahari (1.71 <.‘.0? kg), "’he analysis of variance presen
ted in Table r2 revealed significant differences (u /C.01) 
in birth weight of kids in the three genetic groups.

1.2. Pexual oimorphisci
Sex vise yarti ulare of means of birth weight in. the 

three genetic groups ere furnished in Table 3. m  all the 
three geietic groups, males had a higher birth weight than 
females. On analyaig of data (tnblo 9) 11 could be ob
served that there was significant difference between male 
and female kids in birtn weight in bo$h 3 x K and A x 11 
(P 1.0 .01), though the difference was non significant in 
the case of Kalahari.



1.3. Effect of litter sine

Presented in Table 4 are the means of birth weighti
according to the litter s5.se in the three genetic groups,

|iEida born aa singles had a higher birth weight in all the 
three genetic groups followed by twins and triplets.
There were highly significant differences (P /0.01) in 
birth weights according to litter size at birth in all 
the three genetic groups (Table 9).

1.4. Effect of season of birth

The means of birth weight of kids b o m  during dif
ferent (seasons of the year are presented Jn Table 5. 
Analysis of variance presented in Table 9, could not 
reveal any significant difference in birth weight accor
ding to the season'of birth. However, Kalahari and 
Alpine x Kalahari kids b o m  in winter registered higher; 
birth weight than the kids born in sunnier and rainy 
seasons.

1.5. Effect of gestation length undergone by th© kids

The averages of birth weight of kids according to 
the gestation length are presented in Table 6. In all 
the three genetic groups the effect of length of gestation 
on birth weight was significant ( /p.01, Taola g). 
plg.1 reveals the relationship between gestation lengtl
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Fig.1. Relationship between gestation length of dam 
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■o Alpine x Malabari
Saanen x Malabari

Pig.2. Relationship between weight of the dam and 
birth weight of kids.
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undergone and birth weight of klda. Aa the gestation 1 
length increased the birth weight of klda were also seen

iincreased upto 145 daya and than onwards the birth weight 
remained almost steady.

1.6. Bffect of data's weight at kidding

Presented in Table 7 are the rnesna of birth weight 
of kids according to dam'a weight at kidding. Dam’s weight 
at kidding had a aig tificsnt influence ( p  £0,01)  on the j

ibirth weight of kld3 in all the three genetic groups as 
revealed from the analysis of variance presented in Table 9.I
Pig.2 reveals the direct proportionality between dam’s 
weight at kidding and birth weight of kids. As dam's 
weight increased birth weight of kids ware also seen in
creased, However, highest bir Ir. weight could be observed 
in kids bora to dame with a body weight at kidding of 
34 kg and above. Prom dams weighing 17 kg and leaa klda j 
were born with the lowest birth weight. The above trend 
could be dinamed in all the three genetic groups. Another 
interesting obaervat’ on was that the largest number of [

Ikids were b o m  to dema having a body weight at kidding 
ranging from 22-25 kg la all the three genetio groups. 
Correlations between birth weight and dan's weight at
kidding and regression of birth weight on dan's weight I



were presented In *" ole 8, The correlation coefficient 
Is found to oe significant in all + ho three ge letic 
groups (? /0.01). Regression coefficients were found to 
os 0.0167 in Kalahari, 0.0080 in A x " and 0,0228 in ' x

1.7. effect of sire

Though only a few bucks were in use for breeding 
purposes. In each breed a preliminary study was made »o 
find ouc whether the sire hod any significant eifeot on 
olrtn weight of kids. The analysis of variance revoaled 
(Table 9) significant effect of sire on birth weight of 
kids in A x M (p ^0.05), oven ihoueh the effect was non 
significant in the ease of f x M and Malnbnri.



Table 1. Means of birth weight of kida In different Genetic Groups

Genetic Group Wo.of obs. Mean _+ 3G(KS) C.V.?,

Malabari 309 1.71^ 0.02 24.56
Alpine x Malabari 529 2.04+. 0.02 20.92
i-aanon x Malabari 389 2.31^ 0.03 26.83

Table 2. Analysis of variance of birth weight according to the
genetic group

Source d.f. tl.S. 3.

Genetic Groups 2 31.01**
Error 1224 0.33

** significant at 1 ' level



Table 3. Means of birth weirfit according to the sex of the kid3.

_ Malabari Alpine x Malabari 'Saarsen x Malabari
Pex ”'o7oF’cf037”Mean“~“ ^3 c7vT^ i?o7of“obs7_Mean““ 5~n7v? No7o?“obG7”Mein“" “ 7v7^

_£lc^T (kg) (kg)

Male 160 1.75+0.03 25.14 278 2.12*0.04 27.83 193 2.44^0.05 27.46
Female 149 1.68*0.04 26.19 251 1.95*0.04 30.26 196 2.19^0.04 25.57

Teble 4. Heaas of birth weight of kid3 aocording to fitter size at birth

Malabari Alpine x Malabari Saanm x Malabari
size ,7o. of obs. E?ean + is; C.V.'? 

(kg)
Ho.of obe. Meaa+SS 

(kg)
r.v.5? Ho. of oba. Mean* 30 

(kg)
c.vA

1 126 1.89*0.04 23.81 203 2.30+0.04 25.22 107 2.58+0.05 24.03
2 177 1.60+0.03 ?4.3B 290 1.89+0.03 29.10 195 2.10*0.04 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 •• •• •• 4 1.00 • • 4 1.40+0.15 21.43

4*ro



Table 5. Means of birth wolpht of V:l&3 according to the season ox* blrtha

Malabari Alpine x Malabari Saanea x Malabari
Teasofl Ho. ofobs

Mean *
SS(kg7

Q.'JA Ho.of Mean + G,V.f> 
obs. 3E(kg7

SJo.of Mean + C.V»$ 
obs. <Jf?(kg7

Summer 46 1.71*0.08 29.82 151 2.01+0.05 29.35 118 2.31l0.07 30.74
Vinter 97 1.74*0.04 24.14 225 2.08+0.04 29.81 135 2.30+0.05 26.09
Rainy 166 1.70*0.03 24.12 153 2.01+0.05 28.86 136 2.34i0.05 24.36

Table 6. Means of birth wei«ht aeoordiiv to the r s station len/rth
•sjiSer&one by the Kids

Gestation Malabari Alpine x Malabari Maanea x Malabari
range .to.of Mean + 

obc. SR(kgT
Ho.of Mean ♦ C .V /  
oba. sn(kg7

Ho.of Mean ♦ C.V.'I 
obs. OT7(kc7

136-139 12 1.39*0.20 20.20 16 1.76i0.14 31.25 8 1.7«i0.27 24.26
140-143 71 1.6G_+0.04 22.50 95 1.81+0.54 28.08 53 1.87+0.07 28.73
144-14? 127 1.76+0.04 22.60 217 2.03+0.04 27.75 178 ?.32i0.04 23.71
14P-151 72 1.77,10.06 26.70 109 2.O81O.O6 29.67 112 2.36i0.06 24.12
152-155 27 1.7910.08 23.46 92 2.09i0.07 31.25 38 2.3810.11 27.31



Table 7. Meaaa of blrtn veigirt of kids according to the weight of
the dan at kidding

I’elght of Malabari Alpine x Malabari Saanen x Malabariihe dam 
range Ho.of Mean* 

oba. sn(icg) C.V. IS Ho.
obs

of Mean*
. n(fcs)

C.V.'*! Ho.obaof Moan*
. SH(kg)

c.v.-l

14-17 40 1.56*0.07 26.92 2? 1,80*0.12 35.56 17 1.05^0.11 24.32
18-21 66 1.60*0.04 21.138 84 1.95^0.07 31.79 67 2.21*0.07 27.15
22-25 80 1.6710.05 25.15 146 1.99*0.06 30.65 154 2.2^0.04 24.55
26-29 79 1.78*0.05 25.28 102 2.16*0.05 23.15 96 2.381,0.07 28.15
30-55 26 1.99l0.08 19.60 118 2.13*0.06 30.54 32 2.61*0.11 24.90
54-37 18 2.00*0.10 20.50 52 2.251,0.08 25.33 23 2.80*0.13 22.50



Table 8. Correlations between birth weight j and dnro’s weight and 
regression of birth ygfr.hl on dam’s weight

Genetic group Correlation coefficient Hegresalon

Kalahari 0.16** 0.0167

Alpine x Malaoeri 0.19** 0.0083

'aanon x Malabari 0.30** 0.0228

** Significant at 14 level.



'Table 9- Analysis of varlanoe of birth weight

Malabari Alpine x Malabari jaanen x Malabari
Source d.f. M.S.'S. d.f. H.3.S. d.f. M. S.S

Sex 1 0.45S*S 1 5.54** 1 5.79**
liter oizs 2 5.11** 5 7.54** 5 10.82**
Season 2 0.05H *S 2 0.54s*3 2 0.08S*;
Weight of dam 5 1.11** 5 1.28** 5 2.78**
Gestation length 4 0.72** 4 1.27** 4 5.77**
Sire 9 1.15s*3 6 0.80* 6 0.55s*1
Error 284 0.15 507 0.29 5S7 0.20

*» Significant at 1# level.
* Significant at 5£ level.

S.S.Son significant.



2. growth rat*
2.1. Effeot of genetic group
2.1.1. i'eight at one month: Presented in Table 10 are 
the genetic group vriae means of weight at one month of 
age. The highest weight at one month was in A x M 
(3.90 ^ 0.05 kg) followed by 3 x H (3.78+0.05 kg) and
the lowaat in Malabari (2.83^0.05 kg). Analysis of variance 
presented in Table 11 showed significant difference betj- 
weea genetic groups for weight at one month of age (P^O.01).

2.1.2. weight at four months:
The means of body weight at four months in Malabari,

4 x M and J x M are proaanted in Table 12. Higher weight 
at four months waa noticed in A x M crossbreds (9.92+0,19) 
followed by Sx't (7.75M3.14) and Malaoari (6.00+0.15). 
Aualyaie o£E variance presented in Table 13, revealed a 
highly significant difference between genetic groups 
(p ̂ 0.01) in weight at four months.

2.1.3. 'height at one year
The means of weight at one year in Malabari, A x M 

and S x M are presented in Table 14. Ss!l registered 
highest weight at 12 months (18.49^0.29) followed by 
1 x M (17.40+0.38) -.nd Malabari (15.24^0,49). tnalyois of 
variance presented in Table 215 showed that there were



significant differences (p £0.011 Detween the three 
genetic groups in weight at one year,
2.2. Gexual dimorphism

2.2.1. I eight at one month
From Table 16, it may be seen that in A x  D and o x M 

genetic groups, the male kids ware heavier. "Sit in Malabari 
the female kids recorded higher mean weight than males. 
Analysis of variance presented in Table 31 revealed that 
sex had significant effect on body weight at ono month of 
age only la 3 x M O ’ £0.01). On the contrary, in A x 11 
and Malabari the same was non significant.

2.2.2. t'eight at 4 months
Significant sexual dimorphism (p £0.01) could be 

observed only in S x M goats (Table 32). in all the ji
genetic groups males had a higher weight at four months 
tnai females (T&le 1?).
2./.3. V'eight at ono year

Sex wise means are presented in Table 18. In all the 
three genetic groups males registered higher weight at 12 
months then females. Analysis of variance presented in 
Table 33 revealed that sex nod a significant effect on one 
year weight in S x « (P £0.01), A x M (P £0.01) and 
Malabari (? £0.05).

I'i
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2.3. Tffeet of litter size at birth

2.3.1. ’•'el* ht at one month
Taole 1j presents the means of weight at one month 

according to the litter size in the tbree genotic groups. 
■Pro® the table it onn be discerned th\t in all the Inree 
genetic groups singlo had a higher weight at one aonth 
thai twins, triplets and quadruplets. Highly significant 
(p /0.01) effeot of litter size on weight at ono month 
could be observed in all the three genetic groups (T^ble 31)

2.3.2. 1 'eight at four months
Tha means of body weight at four nonths according to 

the oize of the litter are presented in mc.bla ?£>. Finglco 
wore found to be heavier in all the three genetic groups 
followed by twins and triplets. But the effect of litter 
oize was found to be non significant in all the chree 
genetic groups (Table 32),

2.3.3. Height at one year
Presented in Table 21 are the raeana of 12tn uionth 

weight in differ ait genetic groups according to tho oize 
of the litter at birth. Aislyjis of variance presented in 
Table 33 showed only non significant effect of tyie of 
birth on birtn weight.
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2.4. Sffeet of season of birth

2.4.1. ' 'ei"ht at one month.
Season wise averages 0 1 weight at one month in the1 

three genetio groups are presented in Table 22. But seasonI
of birth had not exerted any significant influence on body 
weight at one month in any of the genetio groups (Table 31).

2.4.?. weight at four months
Table 23 gives the means of weight at four months ac

cording to the season of birth. Season was found to be a 
significant source of variation (P ̂ O.o1) 4th month weight
in all the three genetic groups (Table 32).

2.4.5. Weight at one year
The means of one year body weight according to the 

season of birth are presented in Table 24. Analysis of ' 
variance presented in Table 33 revealed a significant i 
efieot of season of birth on one year weight In Malaxtrl 
(t> /0.05), Alpine x Malabari (? /0.01) and Saanan x 
IJalsbarl (? £0.05).

2.5. Bffect of gestation length undergone by the kids
2.5.1. "eight at ono month

Average a of oody weight, at one month in kids according 
to the period of gestation undergone are presented in 
Table ?5. Though tho affect of gestation length on body



weight, at one month was significant in Malabari (P £0,01) 
the same was non significant in H x M and A x M (Table 51), 
In all the three genetic groups body weight at one month 
was observed to he higher in kids b o m  after a gestation 
period of 152 days and above,

2.5,2. Vieight at four months
Presented in Table 26 are the means of weight at 

four months according to the gestation length undergone 
oy the kids. That had no significant effect on weight |
at 4 months in any oi the genetic groups (Table 52).

2.5.5. "'eight at one year
Table 27 presents the means of weight at one year t  

aooordlng to the geotation length undergone by the kias.
On analysis of data (Ta >le 53) non significant effect of 
gestation length on weight at one year could be observed.

2.6. Effeot of weight of dam at kidding '
2.6.1. Height at one month j

Presented in Table 28 are the means of body weight 
at one month according to the body weight of dams at 
kidding. Analysis of variance (Table 51' revealed that 
dam’s weight at kidding had a significant effect on body 
weight at one month (P £0,05) but in the oase of A r M 
tho effeot was non significant. It could be observed that 
body weights at one month was higher in kids b o m  to dams 
which had a body weight of 54 kg and above at kidding.



2.6.2. ’ ei;;ht at four isontho
tven though the dans weight at kidding was a non 

significant source of variation in s x H and A x M, in 
Malabari the four months weight was found to be signifi
cantly affeoted (? ^0,01) by the daras weight at kidding 
(Table 32). In all the three genetic groups there observed 
a general tendency that as dams weight increased, the 
weight of kids at four months was aloo seen increased 
(Table 29).

2.6.3. Insight at one year
The means of weight at one year according to dams 

weight at kidding are presented in Table 30. Analysis of 
variance presented in Table 33 revealed a non significant
effect of weight of the dam at kidding on one year weight.

I
2.7. Bfreot of sire
2.7.1. ''eight at one month

Analysis of variance presented in Tabic 31 revealed 
that the sire effect though was significant in the oaao 

of Kalahari, that was non significant in A x M and s i H .
'I2.7.2. I’sight at four months

3iro effect was found to be a significant source of 
variation (P ̂ 0.01) only in Kalahari, but not in A x M 
and Sit' (Table 32).



2.7.5. 'feifht at one year

A significant effect of sire on weight at 12 months 
could be observed in Kalahari (P ^0.01) and A x M 
(P £0,01), Bat the effect waa non significant in 2 x m' 
(Taole 33).

2.8, Gain in eight in different genetic groups

Ueekly gain in weights in the three genetic groups 
sire shown in Table 54. A x M registered highest weight^ 
gain during the first month (450 goa/week), followed byj 
S x H (530 gm&/week) and Kalahari (230 gas/week). During 
the period from one aont.i to four raontha, A x M gained 
510 gas per week, S x H 320 gas per week and Kalahari  ̂
250 gas per week.° Prom four raontha to one year period | 
veignt gain, was highest in s x M (337 gna/week) followed 
by Halabari (238 gms/week) ana A x M(227 gma/week). 
Analysis of variance presented in Table 35 showed a sig
nificant difference between the three genetic groups i«j 
weight gains during the different periods. The growth

Irates of the three genetic groups ere presented in ?ig.3.
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Fig.3. Growth rate in the three genetic groups.



Table 10. Means of body weight at one month in different genetic groups.

Genetic group TJo.of obe. Mean +_ *50 (teg) 3.V.#

Malabari 180 2.83^,0.05 20.31
Alpine x Malabari 310 3.90*0.05 26.92
’’aanen x Malabari 236 3.78*0.05 20.37

Table 11. Analyoia of variance of body weight at one month according to
tbs genstis group

G Source d.f. M. I.5

Genetic group 2 71.45**
Krror 723 0.76

*» ''igiiificaat at V 7 level.



Table 12. Means of body weirht at four months according to different
genetlo groups

Genetic group ’To.of obs. Mean +_ ">.3.(ka) G.V.#

Kalahari 103 6.00 +, 0.15 25.35
Alpine x Kalahari 137 9.9? * 0.19 21.38
Saanen x Malabari 175 7.75 i 0.14 25.30

Table 13. Analysis of variance of weight at four months according o
genetic groups

source n.f. M.".S.

Genetlo group 2 462.26**
Tirror 412 3.57

** Significant at I* level.



Table 14. Means of bo ay -weight at one year according to different
genetic grouva

Genetic group Wn.of ob<5. M© rp. ♦ c>ryk: % ) 'W.*

Malab u’i
Alpine x Malabari 
Saanen x Malab vr j

55
74
1 A3

ribmkA 1 0.49 
17.40 r_ G.3S 
IP.4-2 i  0.23

2J.82
13.79

Table ib. Jsnal./ais or variance of weirht at one year according to
dii'ifex-eiiij genetic groups

'ourae il.f. M. ->.C.

Genetic group 2 21^.71'*
Brror 274 12.55

** Significant at 1'’level.



Table 16. Means of body weight at one month acoording to the aex of the klda

Sex

Male
Female

Malabari
So. of Mean ♦ C.V.#
obs. SK(kg7

83 2.80*0.05 17.86
92 2.86*0.07 24.13

Alpine x Malabari Saanen x  Malabari
Mo. of Mean + O.V.f,
obs. 8R(kg7

159 5.94*0.09 27.46
151 3.86*0.09 27.46

Ho.of Mean + C.V. 
obs. 30 (kg7

116 3.92*0.02 5.61 
120 3.65^0.02 7.12

Table 17. Means of body weight of four montha according to the sex of the Kids

sex Malabari Alpine x Malabari 'aancn x Malabari
JTo.of
obo.

Mean *
SB(kg7

0.7.5? Ho.of 
oba.

Mean*. 0.7.4
sn(ke)

Ho.of
oba.

Heart + 0.7.5? 
S’SCkf'X

Male 41 6.11*0.17 1£.17 65 10.14+0.32 25.54 87 8.10+0.20 23.70
Female 62 5.93+0.22 29.51 72 9.72+0.20 17.39 86 7.38*0.18 23.17



Table 18. Means of body weight at one year according to the aex of the klda

Sex
Malabari Alpine x Malabari "’aanen x Malabari

So. of Mean* C.V.ti Ilo.of Mean* C.V.$ So.of Mean* C.V.£
003. 3(kg) obs. SE(kg) obs. S“ (Eg)

Male 13 17.14^0.77 27.60 30 18.37^0.62 18.51 70 13.99*0.40 17.54
Female 42 14.65iO.57 25.12 44 16.74^0.46 18.16 78 18.05^0.44 21.39

Table 19. Means of body wslgbt at one montn accordtog to the litter alge

litter
size

1
2
5
4

Malabari Alpine x Malabari Saanen x Malabari
So.of Mean ♦ C.V.^ So.of ’<ean+ C.V.56 So.of Mean * C.V,^
obs. QC(kg7 oba. 'TK(lcg'' obs. SS(kg7

85 2.93*0.06 21.47 
91 2.70*0.05 18.08
4 2.35*0.39 26.38

118 4.14*0.09 25.36 121 3.92+0.06 18.87
169 4.00*0.08 26.75 115 3.63+0.07 20.93
20 3.66+0.11 13.66 .. .. ..
3 3.43+0.56 23.27 .. .. ..

vnCD



Table 20. Means of body uelght at four aorrths according to the litter size

Utter Malaoari Alpine x Malabari "aanen x Malabari
size No.of Mean + 

obs. 'jOOcgT
C.W*. o.of Mean*; C.V.'? 

obs.
No.of Mean ♦ C.Vs 
obs. 33(k£7

1 46 6.20*0.26 29.03 67 10.11+0.24 19.88 87 7.891,0.17 20.91
2 54 5.62+0.17 21.64 65 9.82+0.29 23.82 88 7.60+0.21 26.41
3 3 6.16_+0.43 12.33 5 8.541,0.30 7.84

Table 21 . Means of body i/eirbt at one year according to the litter 3 iz e

Malabari Alpine x Malabari daanen x Malabari
1" Ji b vvJi
s iz e No. of Mean* C.Y 

obs. 5R(kg)
’ro.of Mean+ C.V.C 
obs. SE(kg)

7o.of Mean + C,v.<< 
oba. 37(kg7

1 23 15.94i0.69 20.89 40 19.00+0.51 19.05 73 18.85+0.43 20.43
2 32 14.74+0.67 25.71 33 15.83ip.50 17.11 75 18.11+0.40 19.60
3 .. • * i « 1 12.00 .. *• •• » •



Table 22. Means of body weight at one month according to the season of birth

Malabari Alpine x  Malabari Caanen x  Malabari
"saaon Jlo.of Mean + 

oba. 7n(ke7
n. Y . « ilo.of wean ♦ C.1 

obb. J*3(kf7
80.o f  Mean * C.V.^
003. 53fkg7

Summer 23 2.73^,0.11 19.78 92 3.91J10.13 30.95 65 3.95^0,09 18.93
/inter 69 2.75^,0.08 23.09 142 3.84*0.07 17.86 05 3.68*^0.09 21.47
Rainy CM 2.92*0.06 18.64 76 3.93iP.14 30.53 3.76*0.08 20.46

Table 2?. Means of body eipht at four months ucoordin to the ?eaaon of birth

Malabari Alnine x Malabari Saonen x Malabari
Reason 7o. of M e m  ♦ 0. . ' To.of Mean + 9.V/' 70,of Mean * c.V. '

0 0 s , St?(kg7 obo. 5R(kr7 obs. 58fkg7

Uoncr 18 6,10*7).44 29.?9 47 9.571,0.35 24.05 53 8.5310.29 24.74
: 'inter 37 5.65,1.0.20 30.62 48 10.73i0.35 20.12 65 7.31i0.20 21.61
Siiny 47 6.21 *,0.07 7.57 42 9.4810.23 15.7? 57 7.52_n .22 21.94



Table 24. Means of body weight at one year according to tho season of birth

Malabari Algine x Malabari Saatien x Malabari
Season So.of Kean ♦ C.V.**. 

obs. SC(keT
No. of Mean* C.Y.4 
oba. sn(ke)

No. of Mean*^ C.V.^ 
obs. SiXkg)

Simmer 9 13.90+0.90 19.50 24 20.09*0.59 14.29 41 17.391,0.50 16.21
Winter 23 14.62+0.85 25.20 29 15.Q4iO.43 14.58 56 18.66+0.48 19.24
Rainy 23 14.80+0.92 21.00 21 16.49+0.65 1S.31 51 19.20+0.54 20.26

Table 25. Means of body weight at one month according to the gestation period
undergone by the kids

Gestation Malab ari Alpi ie x Malabari Eaanen x Malabari
period
range

No.of Mean ♦ G.V.'S 
obe. SE(kg7

No .of Mean* C.V.^ 
obs. DR(kg)

No.of Meani c .y .1* 
oba. OGfJtg)

136-139
140-143
144-147
145-151 
152-155

6 2.33^,0.12 12.88 
34 2.64+0.09 20.45 
82 2.87^,0.07 23.00 
41 2.04+0.09 20.07 
17 3.12+0.12 16.03

9 3.64i0.49 40.33 
42 3.951,0.20 33.42 
135 3.86ip.09 25.91 
62 4.111,0.12 22.87 
62 3.7510.13 26.40

1 3.50 
16 3.491,0.18 20.34 

111 3.72i0.07 20.16 
85 3.86+0.08 19.43 
23 3.98+0.20 23.87



Table 26. Means of boa,; weight at four nonths aooorajng to the geatation period
undergone by kids

Gestation Malaoari Alpine x Malabari 3 anen x Malabari
period To.of Mean * C.V.*' do.of Heon . C.V.'* To.of Mean* C.V.irange oba t 'QssT obs. egCkgY obs. OiCkg)

136-139 5 4.84*0.45 20. «7 1 6.50 1 10.5
140-143 22 5.75^0.29 24.00 17 9.17+0.31 13.96 11 7.CO+0.61 28.81
144-147 47 6.15^0.25 2ri.13 63 10.03^0.24 19.34 06 7.70+0.19 22.34
140-151 17 6.2S_*0.34 22.13 31 9.95+0.27 15.38 59 7.22^0.24 24.35
15?-155 12 5.97*0.32 18.43 25 10.23^0.69 33.72 18 8.31+0.50 25.27

Table 27. Keaas of body weight at one year eceordiag to the gestation neriod
nnderrone oy the kids

Gestation Malabari Alaine x T'elabari >.anen x Malsoari
period no.of ”ean+ c.v.<t To.of Mean* c.v.' "o.of Me 4*1 ♦ fV'.irang© oba1. I8<kg) obs. oba. rXkgJ

136-139 3 14.33+2.03 24.49 •  * • • • ■» 1 20.00
140-143 0 15.14i0.74 13.87 9 1^.39+1.13 2 ’.03 8 17.94i0.34 13.21
144-147 20 14.00+0.67 24.12 35 18.21+0.48 15.65 72 ie.33i0.36 17.40
148-151 11 10.20*1.19 21 .94 21 16.43iO.73 20.53 52 16.19*0.60 23.64
15^-155 5 12.34^1.00 18.07 9 18.53i1.16 18.83 15 2O.57i0.89 16.82



fafele 20. Means of body weight at one aoath accordjng to the aaiVo weight
at kidding

Malabari Alpine x Malabari Poanea x  Malabari
weight
range vo.

obs.
of Mean * 

3B(kgT
0.7.5? No .of Mean* 

oba. ~0(kg)
rt it <*f * V • i So.of Mean. +, C.V, 

oos. <kg)

14-17 19 2.97^,0.13 20.29 16 3.03+0.23 18.18 8 3.S3+0.23 18.18
18-ni 39 2.05+0.08 19.29 39 3.54*0.13 23.72 41 3.54+0.13 23.72
22-25 54 ?.65*0.06 19.24 87 3.74+0.0? 1 o . 4 A OS 3.74*0.07 18.44
26-29 43 2.Q5*,0.09 21.20 55 3.88*0.09 20.36 64 3.88*0.09 20.36
30-33 16 3.01*0.2? 29.90 81 >.84^0.1o 19.79 21 3.0^1,0.16 19.79
34-37 9 3.05+0.1A 14.42 32 4.25*0.22 19.52 14 A.P5i0.22 19.52



d a t a  a t  k i ' M i n g

Table 2y, Mg ana of body vel^ht at four mo ,ths according to the wejrht of t’na

' ’eight 
of dan's 
range

Malabari Alpine x ifelaoari Saaacn x Malabari
So. of !'e-in + 
obs. ^CkfrJ

O.V.<* to.of Heai +_ ' 
obo. 3C(kg7

"o.of
oba.

Mean+ i1.7."

14-17 5 5.94^0.35 19.44 O 9.23+0.71 ? I ,Bh 5 7.44-1.24 36.35
18-21 25 5.55^0.28 1r>.73 22 9.93+0.68 31.96 25 7.92+0.36 o5.10
22-25 73 5.60+0.2^ 22.32 45 9.88+0.26 17.91 73 7.36+0.19 22.?b
26-29 47 6.15+0.28+22.27 20 9.92+0.56 24.99 49 !. 14+0.27 23.34
30-33 14 6.46+0.81 39.78 29 10,28+0.36 19.06 14 7.70^0.4? ?9.77
3/!-37 9 6. 48+1.06 36.57 13 9.50+p.t9 14.84 9 3.46+0,6 s 3 1 .20



Tabl® 50. ;*.eano of ’ooa.y welgl.t at one year aocordlng to tho wolght of the dam
at kidding

Malaoari Alpine x Malabari ■'aanen x Malabari
dam
range Ho.

obe
of Mean* 

3T2£kg)
C.V.1? Ho.

obs
of Mean* i
. 3S(kg>

3.V.15 TO.
oba

of Mean* O.X'J, 
. rx k g )

14-17 a 14.85f_1.09 15.68 6 18.00*1.05 14.33 5 15.80*0.84 11.90
1(3-21 12 14.35_fO.92 22.23 13 18.14f_1.03 20.56 21 17.19f0.90 23.97
22-25 18 1d.08*0.66 19.82 21 17.7?_*0.76 19.64 60 1a.9u*0.44 18.15
26-29 11 14.61*0.95 21.20 10 I6.17f_0.91 17.69 45 10.93fO.48 16.59
30-53 3 17.20+3.9? 3a.43 17 17.16f0.19 18.82 11 I9.85f1.40 23.38
34-37 3 16.50*3.55 "7.21 7 16.90*1.20 18.36 8 18.69+1.40 22.42

oVJ1



Sable 31« Anelyain o f  v a r ian ce f or weight a t  one w nth

M a la b a r i A lp in e  x  M a la b a r i Saanen x  M a la b a r i

d.f. M.3.S d.f. M.S. 3, d.f. M.3.3

33X 1 0.17 H,S* 1 0.47K * 3 1 4.35**
litter a iz e 2 2 .2 0** 3 3.95** 1 5.13**
Season 2 0 .6 9 s * s> 2 o . i o ’3* 3 2 1.41tf,R
Height o f  data 5 0.65* 5 2.04'7*8 5 1.31*
testation
length 4 1.06** 5 1 .2 S" * 3 4 0 .9C ’’* 3

fire 3 1.05** 6 0.8 3 ’1 * 3 4 G.6QV* 3'

E rro r 156 0.27 283 1.08 218 0.53

**  S ig n i f i c a n t  a t  1^ l e v e l

* M g n i i l c a n t  a t  5^ l e v e l

'1 .3  ’Ion a i r n i f l e a n t



Table 32. Analysis of variance for weight at four months

Tala Alpine x Walaoari Gannon x ’Jala'tari
Source J S' U..1 . H. \S» d.f. f’.r.i. d.f. 1i« 1

Sex 1 n.0A 1-" 1 5.99 W "" 1 22.SO**

Litter oizq ? 1.80n *3 2 6.28 1

C-eason 2 35.4** 2 22.9c,** 2 ?3.?3**

'eight of dan 5 4.31** 5 1.90“,<5 5

Gestation
length 4 2.63“*3 4 6.1l’ *° 4 *.60^*"’

"'ire ft1 «„77*» 5 3.6lw*3 c 1.637*'7
ilrror 01 1.18 119 4-19 137 2.39

Significant at level 
* 'Significant at 5^ level 

rI. ion signify cant



Table 33. Analysis of variance for weight at one year

Malabari Alpiae x Malabari Saanen x Malabari
Source

ti.f. fo.'-j.S a.f d.f. M.3.5

Sex 1 61.48** 1 1 A7.P1*
litter else 1 18.66^*3 3 10.70s*S 1 20.971’*3

Season 2 27.38* 2 130.58** 2 38.70®

’teight a 
of dan 5 13.46N*S 5 5.85"*5 5 24.26s*3
Gestation
length 4 H.SOfI*S 4 9.75rf*3 4 19.04S*3
Sira 7 25.65** 4 15.41“* 4 18.76***3
"Error 41 7.33 55 4.28 131 11.03

** Siasifica *t at 1 ' level
* Signifi.eaui at 5fS level.

'■],S Hon significant.



Table 34. reakly weight gaino fgas) In different genetic groups

Period Malabari Alpine a Malabari Saanea x Maiabari

Birth - 1 month 230
1 month - 4 months 250
4 months - 1 year 298

450
510
227

320
537

Table 35. Analyst 3 of variance fwaoklv weight gains)

Period

Birth to 1 month 

1 month - 4 months 

4 months - 1 year

Source

Genetic group 
Error

d rt.

2
723

Ganetic group 
Error
Genetic group 
Error

2
412
2

274

36.4**
0.57

35.6**
0.27
4.79**
0,16

—  ** - Significant at K  level.
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3. Herliability estimates of body weight at different stages

Herltability estimates of body weight at birth for
the thrae genetic groups are presented in Table 36. The
herltability estimates were not different from aero. That
was aero in Malabari. 0.0498+0.027 in A x M and -0.0276Hn.018
in S x M. Heritnbility estimates of body veight at one
month are prenenxed in Table 37. The highest estimate of
herltability for weight at one month could be obtained' in
Malabari (0.3292+0.2856), followed by that in 4 x tt —
(0,1289^.0.2289), 'Per 35 k M the herltability was found to 
be zero.

Presented in 'fable 38, are tbe herltability estimates 
of weight at four months. For halabari, it was found to be 
0,2514.^0.5368 and that in A x M the estimate was 0.2692+0.3316. 
in & x H the value was found to be nearly zero (Q.1421+0.1302). 
For weight at one year, the estimates ware found to be 
0.521+0.48 in Malabari, 0.4026+0.56 in A x M and 0.5726+0.15 
in S x M (Table 39). I

4. Correlation between bod-y waif.tit3 at different stages

Table 40 shows the oorrel&tlonts between birth weight 
and one month weigh!; in the three genetic groupe. The phe
notypic correlations were found to be 0.48150 in Malabari,
0.3161 in A x M and 0.7547 in a  x H. All wsw found to be 
highly significant (P £0.01). Since the herltability 1



estimates of birth weight were found to be near to zero 
in all the three genetio groups, the genetic correlations 
between birth weight and weight at different stages are 
not worth considering.

Presented in Table 41 are the phenotypic correlations 
between birth weight a'd weight at four months. The corre
lations were 0,1618 in Malabari, 0,2454 in A x M and 0,3419 
in S x M. That was found significant (? £>.01 ) only in 
3 x H. Table 4?, stows the phenotypic correlations between 
Dirth weights and 12 months weights. The correlations were 
0.2722 In Kalahari, 0.1245 in A x » and 0,4044 in S x M.
Thf> correlations were significant in Malabari ('e> £>.05|) 
and H x M (? £>.01).

Genetic and nhenotypic coirelations between weight 
at one month and four months are pre ;ented In Table A3, 
Genetic correlations were found to be 0.4055£3.8059 in 
Malabari and 0.5097£!.8192 in > s M. Genetic correlation 
in f x M wa3 not considered sii.ee the herltability estimates 
for one month weight and 4 month weights were found to be 
approximately zero. The phenotypic correlations were 0.6U61 
In Malabari, 0.4075 in A x M and O.A9O6 in 5 x M and they 
are all significant i*1 £),01), 1

Table «4 preseute the genetic and phenotypic corre
lations between one month weights and 12 mcmiiis weights.



The genetic correlations were 0.2295^0.5989 in Malabari 
and 0.4+0.9211 in A x M. The phenotypic correlations were 
0.1603 in Malabari, 0.3553 in A x M and 0.4145 in 3 x M.
Tne values were significant in A x M (P £0,0^) ctnd non 
significant in 3 x ;■!.

The eorrelationo between four months weights and 12 
months weights were presented inTTable 45. The genetic cor
relations were 0.6754+0.6392 in Malabari and 0.';,781+p.4189 
in \ s The Phenotypic correlations were 0,4‘H2 in Malabari, 
0.353b in \ x M and 0.2764 in 3 x ri. All were found to bo 
BifialrJoant (? £u.05).
5. Incidence of different types of birth and sex ratio

Presented, in Table 46, are the percentage? birth of 
singles, twins, trip Lets arid quadruplets during the period. 
Percentages f singles, wore 40.73 in Malabari, 38.37 in 
A x K end 48.07 in S x M. Those of tv}no were 57.28, 54.83 
and 5U.13 per cent in tno three gerefio groups respectively. 
Triplets were 1.94 per cent in Malabari, 6.04 per oe it in 
A x M and 0.77 per cant in S x M. Tuadrupletn were nil in 
Malabari 0.76 per cent in Alpine x Kalahari, and I.Oy par 
cent in Saanen x Malabari.

Table 47 shows the secondary sex ratios in the three 
genetic groups. Those were 52:40 in Malabar}, 50:50 in 
Alpine x Malabari and 52:48 in 3 x M. 1

I
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Table 36. Hegltability of alrth vel^ht Analysis of varlaaoe

Malabari 'l->i ia - Malabari Saaner x f alaoari
‘“o u x e e -------- -----------------— - — — *---------     — --------- — ---- ----------

d . f .  M .  j . t f  h2+,.j. u . f .  5< ,  .  -  h2* . J .  d . r .  '  k2*\^.

Sire 6 0.20 .. 5 u.46 0.0*93* 4 0,29 -0.0276*
0*027 ~ 0.018 "

Trror 112 0,20 191 0.32 1Q2 0.30

Taole 37. HwA'ltabllj-t;, arti'iaiea of bn^y ŷ -ig-Ht at one iaô th
^nly^ia of y^rie-tee

Malabari alpiue j MvCrbari man mi x au rri
■Source —  -— — -— ~—  -------------   •------------------- — ■-------

o > od.f. M. Z. j h*-+>E. d.f. r. . , ir + j.s. d.f.

Sire 6 0.63 0.3292* 5 1.82 0.1289*^ 4 0.?6 . .
0.2036“ 0.2228

Drrnr 74 0.52 111 1.15 116 0.36



Analysis cf varis-ice
Table 38. Herltability estim rtcc of body weight at four fforvths

Malabari alpine x KalJ>.iri .'.'aanen x Malabari
ijOUl vv p 3 

d.f. Ir+S.E. (i.f. 3 h ^ ’.E. d.f. n. "> h? +i3

Si fB 5 4.39 0.2514+ 5 6.82 0.2692+ 
0.5360“  0.3316”

4 1.07 -0.1421+
0.1302”

Error 38 3.31 61 3-99 82 2.83

Tabic 39. Uerita Jility estimates of bod:/ -.'eights at one year
Analysis of variance

1 alabari Alpine x Malabari "amen x Malnb iri
d.f. h 2 +5E d.f. M . ’ h 2^S.S. a.f. M. ‘.5 h?_* 5.E.

Sire 4 25.00 0.521+ 4 19.52 0.4026+ 4 40.92 0.5726+
0.48 “  0.56 “  0.15 ~

Error 16 15.4S 35 10.90 68 12.15



Table 40. Correlation, bet'-sen bjyts weight aid one month body weight
Analysis of .covarlaaca

GenetJ c group ~ouree d.f. K. :.f(x) K.S.P.(xy) . „ f,rX ^he’iotypie u. >. j.(y) corrQiation

Malabari
Sire
Srror

6
74

0.1678
0.1463

0.1067
0,1234

0,6400 0.4360** 
0.4023

Alpine x lire 5 0.2187 0.0343 1.6394 0.3161**
v'.aletcri 111 0.>099 0.1766 1.1010

’■"aaaen x Sire 4 0.4000 -0.0072 0.5567 0.7541**

i 'alabari firror 116 0.3594 0.3497 0.563Q

** Kignifleant at 1 ’ level.



Analysi a of oov-Jrlance table
Table 41. Correlation between birth, weight and Tour month body veiyht

Genetic group Source d.f. M. M.S.r.(xy) M.3.S.(y'

Ualabnri
Sire
Error

5
32

0.1101
0.1459

0.2533
0.1464

3.98
3.29

Alpine x r-irs 0.2295 3.2276

tjalabari Error 61 0.2534 0.2^57 3.9276

Oaonoa x lire & 0.0525 0.1274 1.0705
Malabari Error 22 0.3223 0.5042 ^ .‘̂221

** Significant at V level.
'»• -i. wort cdgnii* cant.

"ttGnotypie
_22£E2l§ii23 
0.161S ir*s

^ Or'C/J. '

-sj



inalysia oi covariance table
Table 42. Correlation, betvreon alrtfa weight and boa.y weight at 12 months

Genetic group Source d.f. M. :.s(x) !!.3.u.(xy) M.S.X y ) "henctypic
correlation

Tire 4 0.2242 1.6134 4b .96 0.2722*
Malabari

Error lb 0.1983 0.0912 2.726

Alpine x KLie £ 0.3666 0.2810 19.5175 0.1245 T‘"
Malaberi terror 35 0.2311 0.200f 10.8362

Saanen x Sire 4 0.0721 -1.4800 40.9212 0.4044**
Malabari Error 60 0.31 0.0611 12.1521

** ■•'ig’riificr.uit at 1 ’ level.
* at 5ri' level.

I . l .  ion. _oant.
~3



Table 43* Correlation between oody weight at oae iponth ana four nonthe
Analysis of covariance table

Genetic group Source a.f. M. \B(X) * W “.{xy)
Genetic 

M. o 3zjvcla.“ 
tion_+Si

Phenotypic
COjs. x?c?jLfci-"
ticn

Malaoari
Sire 5 0.80Pfi 1.1125 3.379J 0.4Oyb* 

0.6039“
0.6881*»

Srror 33 0.5*41 0.9421 3«?966

Alpine x riro 5 2.0780 1.6558 6.5960 0.5C97-I
0.G193

0.4075**

Malaoari Error 61 0.9313 0.7641 3.«276

saanen x Sire 4 0.2096 -0.2015 1.0709 - 0.4906**
Malabari Error 82 0.5635 0.6485 2.8331

** Significant at 1 J level.



fable 4-4-. Correlation between Body weight at one iaonth ana 12 mor.th3
Analysis of covariance table

Genetic group Source d.f. M. \3(x) *1.3.P.(xy) M.i.Cfy) Genetic
cor-elo-
tion*?’

Pnenot.ypi 0 
•correla
tion

Malabari
Sire 4 0.6750 1.0750 40.9661 0.2293+ 

0.59^9~~
0.1603 1,3

Error 16 0.1438 0.0500 2.7263

Alpine x Sire 4 2.3211 2.5078 19.5185 0.4000*
r,.9?n~

0,3553*

Malabari Terror 35 O .9799 1.1075

'"'aanen x Sire 4 0.1754 1.7530 40.9200 0.4145'+
Malabari Itrror 68 0.5803 1.1140 12.1468

* Significant at b1' level. 
‘ . j. Son significant.



Table 49• Correlation between four r.ontfc and 12 aonths weightb
flnalvsis of covarianco table

GenatJo grouya lour oe d.f. n. -i.?(s:) tf. vr.Oxy) M.l.C(y) Genetic
correla
tion^'’*?

Thenotypie
correla
tion

Falwbari
kilre

rrror

4

16

4.4742

1.2699

0.2662

0.0926

48.4660

2.8513

0.6754*
0.639?“

0.4342*

Ua
Alpine X

Sire 4 4.8353 3.5905 19.51d5 0.5781+
0.4109“ 0.3535*

Malabari nrror 33 2.5196 0.7670 10.8961

Saanen x Sira 4 0.4312 0.fc368 40. <12 0.2767*
* lalabari Error 63 2.724? 2.9719 12.1512

* ,-tt 5C level.



Table 46. Incidence of olitferent types of birth In roata

Genetic
group

Total no. 
Ox 003.

fingle3
ai nglea

Twin a rt?
xwi Ui3

Triplets n>
Triplexa

Quadru
plets

qua
druple'
ts

Malabari 3u9 126 40.78 179 57. 2e 6 1.9* * • • •
.alpine x 
Mai-bari 52v POj 38.37 290 ^  *35 32 6.04 4 0.76
caanen x 
K'alanarl 389 48.07 195 50.13 3 0.77 4 1.03

Table 47. lecondary 3ex ratios ii goats

Genetic group Total no.of oos. 'dies K^aales 13.: ratio (M.JP.)

Malateri 309 150 149 5 2 148
Alpine x Malabari 529 278 251 50:50

jaanen x Malabari 339 m 1§6 52 s 43



DISCUSSION



1. Birth freight
1.1. Effect of breads

Prom the results It was observed that the gaanea x 
flalabari goats registered the highest weight at birth fol
lowed by Alpine x Malabari goat3 and Malabari goats. In 
general crossbred goats weighed more at birth than the loo til 
goat3 belonging to Malabari breed. The higher oirt. weight 
in croooorea goats with exotic inheritance than the local 
breed ware also reported by Bant (19^8) in crossbred Angoras, 
Huhamad and sevendra (1970) in Malaya x Anglo ’Tub i an goats, 
Bhatnagar and Tonar (1971) in Alpine x ^eotal crossbreds, 
Castillo at al.(1972) in Criollo x Mtibisn crosses, Mi3hra 
et al.(1976) in Alpine x Beetal crossbred Mukundan (1976) 
in Alpine x Malabari and 'aanen x Malabari crosses, Singh 
et al.(1977) in -aanen x Jaanaporl crosses, Iqbal bath and 
Chawla (1978) in Alpine x Tteetal and faanen x ~>ectal crosses 
and hair (1979) in Alpine x Malabari auu Caanen x Malabari 
crossbred goats.

On analysis of the data, it was found that genetic 
group of the kid had a highly significant effect on birth 
weight. This finding concurs with the reports by Pant (1969) 
in pure b’-ed and croooored Angoras; Gill and lev (197?) in

m  >cnj i siot-j



Alpine and Anglo i.ubian breeds; Castillo et al.(1978) in 
Hublan, Alpine, Togcenburg and 'Taanen goats; Hlebetti sad 
latrieri (1978) in Calabrian and Calabrian x Toggenburg 
oroaaea and Iqbal Hath and Ghawla (1978) in Alpine and 
Alpine x Beetal crossbreds. The coefficient of variation 
was found to be high (between 25-28i) in all the three 
genetio groups indicating that the trait is highly variable 
and hence afford selection for the trait for genetic 
Improvement.

1.2. Effect of sex:
In all the three genetic groups studied males had a 

higher weight at birth than the females. Although the effect 
was significant in Alpine x Kalahari and Saanen x Malabari, 
the same was non significant in Malasari. Hence distincti 
sexual dimorphism in body weight at birth could be discerned 
in crossbred goats unlike that In Malabari goats.

The higher birth weight noticed in males than in fe
males nay be due to the beneficial effects of sex hormones 
accreted by the gonades. The male sex hormones used to exert 
ei anabolic effect which help to grow fast during prenatal 
development in males (Hafez, 1962). According to Perry and 
Pomeroy (1956) the androgenic hormones in males used to be 
released earlier than oestrogenic hormones and so the 
nitrogen loss from the male foetus is relatively lessened.
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This stored nitrogen apparently ia utilised in body buil
ding aid for producing heavier nales than females.

Significant effects of sex on birth weight of kldo 
were also reported by V*il3on (1954) in East African dwarf 
goats; Amble (1964), Seth, et al.(1968), Prasad et al.(1971). 
and Mittal (1979) in Barbari goat a; i ;1 Jeratne (1968) in 
South Indian neat breed of goats; correa and Bela ̂ arra 
(1969) in Anglo Subion x Granada crossbred goats; Gill and 
Dev (1972) ia French Alpine and Anglo Nubian breeds; Singh and 
Singh (1974) and Khan (1979) in Jamnnpari goats; Mehetti et al. 
(1976) in Toggenburg x Oargano crossbreds; Singh et al«(1977) 
in Jamnaparl, Saanan, Barbari and their croasbreda;
Castillo et al.(1978 ̂ in Hubian, Alpine, Toggenburg and 
'aanan kldo; Iqbal Nath and Ohawla (1978) in Tleetal, Alpine 
and Alpine x Beetal and Mishra et al. (1978) in Alpine,
Beetai and Alpine x neetal oroaasu.

Mon significant effeot of sex of the kid on birth weight 
was also seen reported by Mittal and Pondey (1978) in 
Barbari goats.
1.3. Effeot of litter size at births

Single born kids were found to be heavier than twins 
and triplets in all the three genetic groups. Aa the litter 
size increased the birth weight of kids was 3ean deoreaaed.



The reason for this oan he attributed to the limited blood 
supply to twins and triplets due to greater number of 
placentae, and hence leas nutrient supply.

The birth weight of kida was significantly affected by 
litter size at birth in all the three genetic groups, “Signi
ficant effect of litter size on birth weight were also repor
ted by Paraasothy (1957) in Indonesian, Malaya and Indonesian x 
Malaya crossbreds; Gupta et al. (1966) in Ttarbari goats; 
Castillo et al. (1978) in Nubian, Alpine, Toggenburg and 
3aanen goats and Khan (1979) in Tamapari goats. On the 
contrary, Singh et al. (1977) in fannen, Farbsri and 
damnaparl breeds; Mitral 0977) in Barbari and Iqbal Hath 
and Ohawla (1970) in Beetai, /Ipine and Alpine r. 1>eetol 
crossbreds, reported that the litter size at birth was a 
non significant source of variation for birth weight of kids.

1.4, Pf feet of season of births
winter born kids were found to have higher birth weight 

in A x M and Malabari, presumably due to better availability 
of green fodder and grazing facilities to dame during 
advanced stage of pregnancy. Higher nutritional status of 
the dams during advanced stage of pregnancy might have 
improved the birth weight of kids. Similar reasoning was 
attributed by Mittal (1979) in Jamnapari goats. But the
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effect of season was found to be a non significant source 
of variation for birth weight in all the threo genetio 
groups, aa reported by Singh (1973) in Jannan- ri. Bat Singh 
et i&.(1977) and Khan (1979) obtained a significant effeot 
of season of birth on birth weight in Jamnapari kids,

1*5. Effect of gestation length undergone by the kids
Significant effeot of gestation length undergone by the 

kids on birth weight could be observed.

Similar observations wore also made by Bradue and ' 'alker 
(1949) and Kas&ir (19&7) in dairy eattle and Boshir (19^9) 
in ilali sheep. Another interesting observation was that as 
the gestation length of the daa increased, birth weight of 
kids was also seen increased. This increment was notioed only 
upto u gestation length of 147 days and thereafter there waa 
not much increase. That is clear from ?lg.1 which shows the 
relationship between birth weight of kids aud gestation 
length of dans. it could be inferred that the optimum 
size and weight of who kid during prenatal stage waa attained 
with a gestation length of 144-147 days. The fact that largest 
number of kids were born after a gestation length between 
144-147 days clearly supports this finding, mother observa
tion 13 that kids born after a gestation length of 139 and 
below recorded the lowest birth weight presumably beoanse oom- 
plete development has not taken place in the womb during the 
gestation period.
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Baa’s weight at kidding significantly affected the 
birth weight of kids in all the three genetic groups, Cimilar 
reports were also made by Kha.i (1979) in Jaanaparl goats; 
Bhasin and uesai (1967) and copra and Aoharya (1971) in 
Bikaneri sheep.

The birth woight of kids ehowed an increasing trend with 
the increase in body weight of dans at kidding, Pig,? 
reveals the direct proportionality between dan’s weight at 
kidding and birth weight of kids. As the body weight of dam 
increases the ki-.a get more space in the womb to grow and 
receive enough blood supply required for growth. Highest 
birth weight was recorded in kids b o m  to dams having body 
weight of 54 kg and above and lowest birth weight in kids 
boro to dams having body weight of 17 kg and below. *%> body 
weight of dams at kidding waa found to be an important factor 
causing variation in birth weight of kids.

The correlation between dam’s weight at kidding and birth 
weight of kids was found to be significant in ail the three 
genstio groups. Significant correlations between dam’s 
weight at kidding and birth weight, of kids were also reported 
by Mittal (1979) in .Jannaparl goats and Gajdoalk and 
Oyarmathy (1970) aid Gonzalez,jimenoz (1971) in sheep. The 
regression coefficient was found to be highest in Malabari 
(G.C228) followed by AxM (0.0167) and " x !! (0.0088).

1.6, Kffect of daa'a weight at kidding



Significant effeot of sire on birth weight of kids 
was fomd only in A x « crosses, but the effect was non 
significant in 3 x M and Malabari. As the number of I: 
sires ware limited more studies are envisaged to arrive 
at valid conclusions.

2. Growth rats

2.1. Bffeot of breeds
Cignifjoant effeot of genetic group was found for body 

weights at one month, weight at 4 montba and weight at one 
year in all the tnrea genetic groups. 7nc weights at one 
month and four months were highest in k x M followed by 
f i d  and Malaoari. But at one year of age, S i  H gained i 
highest weight followed by A x M and Malabari. In all the 
stages crossbreds recorded highest body weight than the 
local Maletbjrj goats.

Gains in body weight were also significantly affected 
by the breed during all the periods from birth to one 
month, one month to four months and from four months to 
one year, fas gain In wstght was nighest in A x M during 
the periou froa birth to on® month (45 gms/week), whereas 
in 3 x M that was 530 gae/vaok and that in Malabari 
230 gmo/weefc. i'rom one month to four months also 4 x M

8 8

1.7. Effect of oiro!



gained the high^at followed by c x M and Malabari. During 
the period frot. four non+ha to one year, 3 x M gained the 
nigns.t weight followed by Halaoari and Alpine x Malabari. 
Almost unlfora gains in woight o nxld be noticed in 3 M 
and Malabari, but in A x M taa gain ia ve‘ gUt appeared 
naxiioun during the period fron one aonth to four aontho. 
However, afterwards toe v. eigut gain wao lower than Malt>sori 
er u ‘aanen x Malabari. Hither weight gain in eroosbred goats 
observed in this itad/ ia akin to the reports oy Uiatnogar 
and Totnar (1971) in Alpine x Beetal and tfuhundan (1976) 
in Alpine x Malabari aid aanen x Malabari.

Cignifleant effeot of oread of the Kid on growth rate 
wao also reported by ^iohra ot aL. <1976) in Alpine, 
fleet.U aid .tlpino x 'leetal goatw and '’ea+illo et al. 119761 
in ”ubinn, tlpme, log,.ent>urg ana taanen.

2.°. Bffeot of sax;
Males recorded higher body weight than females at all 

'stages of growth, in all the three genetic groups, except 
at ■’oe age of one noutb where Malabari fenalea recorded 
slightly higher boay weight than Hales. The reason for the 
hiyner growth rate in mules than fenalea nay be due to the 
foot; that the tostloular hormones have exerted a stimulatory 
action upon ihe growth of nwlea, In audition they nay brink 
about pronounced ohnagaa in body netabolion by thoir
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Influence upon protein aynthod This effeot of androgens 
i s  or obvious Irportance and may explain the difference 
in  weight between males and femslea (Colo, 1960 .

Significant sexual dinorphisn in body weight could be 
observed a t a l l  the stages of growth only in  faonen x 
t'a laoari crossbreds, In "alabari nnd Aloinc x ' 'alnb r i  
the effeot of sex was a non c ign itlcm t factor oauoi ig 
varia tion  in  weight a t  one month and four months of age.
’'ut at tae «_r<? of oae your sign ifican t sexual dinorphto" 
could be detaoied in  a i l  the three gene l ie  groups.

ignifleant effect of sex on weight gain was reported 
oy Calcon (1951) in Philippine breed, Guha et al. (1968) 
in Black Lc.iqal kia*, correa and be la Para (1969) in 
Anglo Nubian x Crunaaa cro30breda kids; iingh ana ir.gh 
(1974) and 7han (1979) in Jasinapori kida; Miahra et cl. 
(1y78) in yeetal, Alpine and Alpine x heetal crossbred 
kids; Hittal aid »ondey (1970) in ’%irbt ri kid 3 end 
Castillo et hi. f19?C) in Nubian, Alpine, fog enburg and 
•'asnen kids.

P./. "effect of l i t  tor sizes
ln fcXe boru 1 is a rogi utered higher weight than those 

born ao twin.;, tr ip le ts  and quadruplets in  a l l  the stages 
of grovda unto one year in  a l l  the throe genetic groups.
T'iq difference in oody '..-eight at b ir t i  continued upto the 
age of one year in a l l  the three ge le tic  groups. The l i t t e r
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aise at birth affected significantly only the body weight 
at one month. At four months and 12 months of age the effect 
of litter aise on body weight were not significant. Thie 
aay probably be due to the maternal influence at the early 
stages of growth, single bora kids received more milk in 
comparison to twine and triplets for their growth. This 
adued with the higher birth weight or singles may be the 
reason for the higher body weight of singles than twine, 
triplets and quadruplets, Shis effect gets reduced as they 
grow and the difference in body weight between males and 
females becomes lesser. This nay be the probable reason 
for the non aljpiiflcant effect of litter aise on weight at 
four months and 12 montha of age.

Similar reports were olao mc&e by Seth et c l ,  (1968)
In 3arbarl breed. According to tt-oss in 30-60 days and 6u-90 
days interval the gain in weight of the dales born aa singles 
were BignifiOTiitly no e than thoae bora an twinn. But 
Guha et al, (1960) and (’raaad (1971) reonr+efi that the gain 
In weight was not Been affected by litter si..6 in Barbari 
kids. Wilson (1970) observed a similar growth pattern, in 
single mid twin kids,

2,4. "ffeot of season of births
Body weights 01 lids vers ot aifeoted by season of 

birth at one sian̂ rs of age. nacnon was reeu oigniflcantly
affected by body weight at four months arid 12 raontha of age
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i n  a l l  th e  th '-a e  g e n e t ic  g io a p s .  Guha e t  a l .  (1 9 6 8 ) 

r e p o r te d  t h a t  th e  g a in  In  body w e ig h t from h l r t h  to  52nd 

w eek was s i g n i f i c a n t l y  in f lu e n c e d  by season  o f  h l r t h  in  

B la ck  Bengal g o a t s ,  A h ig h ly  s i g n i f i c a n t  e f f e c t  o f  aeaeon 

o f  b i r t h  on w e igh t a t  1? months end 15 months o f  age  w ere

re p o r te d  by Khan (1 9 7 9 ) , He found t h a t  th e  seaso n  o f  b ir t h

was a  non s i g n i f i c a n t  so u rce  o f  v a r i a t i o n  in  body w e igh ts  

a t  o th e r  a g e s .

2 . 5 .  E f fe c t  o f  g e s t a t io n  le n g th  undergone by th e  k id s

G e s ta t io n  le n g th  undergone by th e  k id s  had a s i g n i f i 

c a n t  e f f e c t  o n ly  on w e igh t a t  one month f o r  M a la b a r i k id a  

o n ly .  O ther s ta g e s  o f  grow th  was n o t seen  s i g n i f i c a n t l y  

a f f e c t e d  b y g e n ta t io n  le n g th  o f  th e  dam. The s ig n i f i c a n t  

e f f e c t  ox g e s t a t io n  le n g th  o f  dan on b i r t h  w e ig h t was aeen  

red uced  a s  th e  k id  g rew .

2 . 6 .  E ffe o t  o f  d a is 'e  w e ig h t a t  k id d in g

'a f f e c t  o f  dam 's w e igh t a t  k id d in g  was s i g n i f i c a n t  on

body w e ig h t in  K a la h a r i a t  th e  age  o f  one month and fo u r  

m onths. In  3 i  a  i t  was s i g n i f i c a n t  o n ly  a t  th e  age  o f  one 

month. In  A i  M i t  was n o t s i g n i f i c a n t  a t  any  s t a g e s  o f  

gro w th , s tu d ie d .  As in  th e  c a s e  o f  g e s t a t io n  le n g th  th e  

e f f e c t  o f  d a n 's  w e igh t on body w e igh t a t  b i r t h  aeen  

d e o re a a e J  a s  th e  ago  advanced .



2.7. effect of sires
Significant of foot of “tire on body weights at one nonth. 

four months -nd one year wao found in Malabari. hut in 
A x M eiro effect was signiflcant at one year of age only, 
in x M the effeot of hire was non aifnifioant at all tho 
otogeB of growth, studied. The results are oontradiotory in 
different genetic groups probably due to the limited number 
of oirea used and honoo further detailed studies are 
envinaged.

3. Herltability estimatoa of holy weig.it at different stages.
The herltability estimate of birth weight was fbund 

to be nearly aero in all the three genetic grouno. Very 
low heri lability eotluato ior birth weight suggests that 
this trait was nootly influenced by non genetic factors, 
thus there to not much scope for Improving the trait ay 
selection.

The aoove observation ia in agreeoent with Moulick 
and fyetral (1/?0) who found that the harltubility eoti.nte 
of birth weight Jn niaek Bengal goats wan only 0.01. A 
higher estimate wan ootalned %  All ami Hasaaath (1977) 
in Tliok Bengal goats. They obtained a herltability 
estimate for birth weight as 0.76*0.0? in taalos and 
0,55^.04 in feaaiea. Guha et al.obtained 0.77 for male 
and 0.19 for ferjlos no tn«* heri tability of birth ’/sight
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in Black Bengal goate. A fairly high estimate of 0,39 
was obtained by Castillo et el»(1978) in Nubian,
Toggenburg and launan kids,

Heritability estimates of body weight showed an in
creasing trend as age advanced in A s H crossbred, This 
olearly indicates that the influence of genetic £aetora 
ie higher at later stages of growth. As the age advances 
the inherent ability of the kids play an important role in 
gain in weight than the environmental effects. Almost 
similar trend was seen in the case of Malabari also. In 
S x  H the heritubility estimates of one month weights and1 
four months weights were not different from seres. The nega
tive values obtained i»ay be due to the smaller number of 1 
aires used for analysis. The firidings of this study are kn 

agreement with the findings of Guha ot al. (1966), They 
observed that as the age advanced heritsbllity estimate of 
body weight also increased. \ contradictory report of 
deoreo.se in the heritability as the age advanced was obtained 
by Rlchordeau (1972) la Saunen female and Castillo et al. 
(1973) in Nubian, Toggenburg and faanen kids.

tttgher heritability estimates for body -fights at the 
age of one year in all the three genetic groups indicates 
that sufficient genetic variability exists for this trait 
at this stage. Za selection for body weight at early stages

I
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is less Indicated in these breeds. For improving body 
weight at early stages oaraful feeding and management 
practices are necessary. standard errors obtained for 
herltability of body weight at different stages were fairly 
large, probaoly due to the limited number of sires as the 
number of progeny/sire plays an important role in deter
mining the size of the error of herltability. Bvon though 
the number of sire3 was small this gives a trend of the 
herltability estimate.

4. Correlation between body weight at different stages
Sinoe the herltability estimates of birth weight in 

the three genetio groups wore found to be zero, genetic cor
relation between birth weight and weight at different stages 
are not worth considering. Correlation between birth weight 
and weight at one mont, aga was significant in al) the three 
genetic groupo. hut between birth weight and four months 
weights, that was aignificsnt only in 3 x K crosses and 
between birth weight and 12 month weight that wao slgnifleant 
in 3 x M and Kalahari. Higher phenotypic correlations ob
tained betvesn early stages of growth may be due to the 
similar feeding and management conditions In the farm.

Significant phenotypic correlations were obtained 
between one month and four months body weights in all the 
three genetic groups, between one month and 12 months body



weights in A x M Had. j x M and between four months and 12 
months body weights in all the three genetic groups,

(Significant correlations between birth weighs and 
weight at different stages were obtained by Guha et al.
(1968) in Black Bengal goats, a higher phenotypic correla-i
tlo.i of 0.57+u+16 batwson birth weight and one month and 
0*82+0.11 between birth weight sad one year weight wars ob
tained by Wijeratne (19SQ ) la Oouth Indian meat breads.

IThe genetic correlations obtained were moderate.
But they had large standard errors, which say be dus to the 
limited nunb’r of sixes uosd for the analysis. Even though 
the number of slrea was small this gives a trend of genetic 
correlations between body weights.

5. Incidence of different types of birth and sex ratio

Malabari breed of goats are known for their higher 
prolificacy. The present study confirmed the view that ■ 
twinning# were higher in all the three ganerio groups where 
the dams were Kalahari goatn. The re'jolt is in agreement with 
the observation rand® by Jtianraugasmdaram (1957);. but con
tradictory to the reports of Mukundaa and Rajagopalan (1971) 
and sudorsaaan and Raja (1973) who found a hlgnar incidence 
of single births than twins.
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A secondc.ry -ex ratio of 5?i40 waa obssrved in 
A x H, 50j50 in  ̂x M and 52s43 in Malabari. faei* 
ration vsre In accordance with th© expected ratio of 
50s50. Similar waa the obaervation by Mukundan arid 
B^jagopalan (1971) and flair and Mathai (1979) in 
Malabari breed ana ^uker (1lj79) and Khan <1979) in 
dassna*J3ei breed. A wider ratio waa obtained by Gill 
and Dev (1972) in Alpine and Anglo ^ublon breed, emu 
'■‘lahra et al. (1976) in Alpine, "teotal and Alpine x 
3oatal croaaeo.



SUMMARY



SHMMABf

The possible effects of various genetic and non 
genetic factors on body weights at birth and those at one 
month, four months and twelve months were studied based on 
data pertaining to 1227 kid® belonging to Malabari, faanan x 
Malabari and Alpine x Malabari genetic groups born and i 
brought up at the goat farm of the All India Co-ordinated 
Hesearch Project on Goats for milk Production, Kerala 
Agricultural university, Mannuthy during the period from 1 
April, 1974 to March, 1979. Genetic groups of kids, aex of 
th® k i d l i t t e r  sise at birth, season of birth, gestation 
period undergone by the kids, data's weight at kidding and 
the bucks which sired tho kida are tee effects of which i
were studied.

The neons oi birth weight were 1.71*0.02 kg,
2.04*0,02 3:g and f.'iliO.Oi kg respectively in Malabari, 
daanen x Malstarl and A3.pJ.ne x Malabari kiae. Toe effects, 
of the genetic group of klus, litter oiee at birth, gestation 
length undergone by kids and dan's* weight at kidding, on 
birth weight were found to be highly significant. Though 
the sea of the kids was found to h ive significant effect 
on birth weight in orooabred kids, the effect wae non signi
ficant in the oaee of Malabari kids. Season of kidding did
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not exe't any significant influence on birth weight. Only 
ia the coio of Alpine x Mnlnoari kiao, signifi cant olre 
effeot on hirth weight eould be discerned.

f eana of booy weight at one nontn averaged 2.63.+0.05, 
3.90+0.05 and 3.70^,0.OB kg in Malabari, Alpine x Malabari 
nd 'aanen s Malaoari respectively, rue correaponding tie an 
were 6.00_+0.15, 9.97^0.19 and 7.75^,0.14 kg at four monthe 
and 15.24^,0.49* 17.400.30 aid 16.49^,0.29 kg at one year in 
tnoee respective genetic groups, significant effects of 
genetic group of Jcias on body weights at all ages could be 
observed. T'iotinct sexual diraorphiata in boay weight at one 
month wao observed, tnough the effect of sex on the body 
weights at 4 saontao anl one year was found algnific mt in 
lumen x Kalahari kid a only, titter size at birth had exerted 
significant influence on body weight at one month but 
non significant on body weights at four months and one year. 
Body eights at four months and one year were significantly 
affected by the season of birth. Trie gesxation length 
undergone by kids wao a non significant source of viriation 
for body weight at all agea, except in the case of Malabari 
kids, ia which the body weight at one month waa seen affeotea 
by the gectation length. Dan*a veigat at kidding was a alg- 
niflc.int source of variation for body weights of kid a at 
one month and four months in Malabari only. However, that



had no effect on body weight at one year in all the genetic 
groups studied. On tne contrary, the sirs effeot was found 
significantly affecting the body weight at one year in all 
the genetic groups,

"eskly welgct gains ware significantly affected by 
genetic group, at all the periods. Gains in weights were 
found to be highest in Alpine x Ijulobari up to four rnmtha 
and then, onwardo faanen r. Mala) ici reglateved higher weight 
gain.

The heritability estirate for body weight at birth 
was not different fron soro. The heritability eotlnate was 
seen increased with advancement of age. The genetic correla
tions were moderate between onflmonth aid four months weightr, 
betweon one month and one year weights and four months and 
one year weights. But the phenotypic correlation between body 
weight at different ages were highly variable. Twinning rates 
were higher in all the genetic groups and the 3aoond.vry sex 
ratio of kids wâ . almost 50; 50.

To. general crossbred kids were found to have higher 
oirth weight and body weight s at different agea and honco 
oro wibreeding is envisaged lor ims”ovoE3Pt ot weight gain in 
goats. The selection of kida for body weight at e \rly stages 
ma; not be desirable in the light of the vary low neritability 
estimate obtained for body weights at early agso.



REFERENCES



REP3RT31C153

All, Hoguo, f’.M, and Hamath, It.A. (1973). A study
on the growth and reproductive performance of Black 
Bengal goats under farm conditions,
Tndlan vet. J. 50(1)5 438--?50.

411, Hogue, M .H, arid !Taa'lath, M. . (1975). Relation
ship sotveen -’lack Bengal kid mortality and Birth
weight, age and season of the year at Bangladesh
Agricultural University goat faro.
Indian vet. .T. 52( 1 )j P64-266.

All, ”.Z. and nasnath, B, 4. (1977). Herltability eotjtnato of 
birth weight of Black ^ongai kidn at the ncagaiadeoh 
Agricultural tthive-nity goat Breeding project.
Indian vet, J. 54(3): 632-637.

Amble, V.V., Khandekar, 7.0. and Qarg, J.U, (1964). gas. 
for. Indian. Coun. lerto. Res. lew Delhi. Ho. 357

Backer, ,'.4. (1975). Manual of quantitative genatics. 3rd Td. 
Kaebington St ate i‘diversity, builmau, aohlngton.

Phatnagar, D.3., Torar, O.h. and rogarceaker, H.(19?1).
Report of All lauia Co-ordinated Hesoaror 'Project on 
breeding ana management of goato for milk, Annual 
report, ‘T.B.n.I,, T’arnal. 1971. pp.53.

Bochier, Martii, f. and luinlivan, T.S. A1969).
Foetal m a o  and ge itation lengt*- in  ahcew. " . z . d .  agno. 
Bee. 12:575. ' -----

Broudo, 7.7. and 'alkor, O.M. ''1949s. "ortality, weight and 
b o d y  noojurei. j  -t j  at blrtn of dairy short horn calves. 
j_. aprjo. -jcI. 39 5 156-1 <’3.

Brody, (1945 A. Bio enor gone tic o sad growth, Reinhold 
Mo. Corp. Jfaw vork. pp.4-~4. '

•Castillo, J. and Garcia, 9.9. (1571). The lubisn Cricollo
Cross. 1. Growth of kias. 4ni-,c Breed. Abstr. 40: 2001.



•Castillo, J., Garcia, 0., und Osal, >1.(1972). The CriAllo x 
Nubian crooabre&o - kid growth, Anin. nrecd. Abstr.
41: 3508. ~

102

•Castillo, jr . ,  Garcio, n., Yerde^, 0. and Perza, r . ( 1 9 7 8 l .  
Growth of kiaa of four imported goat broad, talm. 
Breed, vootr. 46j 1359.

Chopra, G.C. and A chary a, H.". (1971). A note on non genetic 
factors affecting body weight of Blkaneri ohesp.
Anlm. Prod. 15: 3*>-351.

Cole, H.H. (1962). Introduction to livestock production.
2nd Bdn. w .h . freeman and Company, n  Pranciaco and 
London, pp.432.

•Correa,(M),C and J)e to ’’arra, Y.L.A. (1969). detenination 
of birth weight or goats, mira. Breed. Abotr. 38s 536.

•C.iChtoa, J.a ., Aitken, J.,*. and Jayne, ‘,'1.(1959). The 
effect of plane nutrition during rearing on growth, 
production, repro'wetioa. I, Cro >th to 24 hours. 
Anjjp. Prod. J j145.

Batt.., I.C., "ahsni K.L., Bhafcnagar, R.jr. anti Boy, A.(i\>f-5). 
Studies on certain aspacta of oh pp and goat husbandry. 
Indian J. vst. Soi. 33(2): 71-77.

Sliein, A., Tepa, U. and Tunol, 1.(1J76). Adaptation and
yields of Ceonen s, kiiliu crooobrea diary goats at the 
Antalaya Regional Research Institute. II. nody weight, 
bouy neaauromntn and growth rate. Anlm. Bread.
Abotr. 45: 6076.

Cpstein, u. an> tera, A.(1y64). fertility unu oirth weight
” of goatc in a subtropical environment. J. ngric. lei.

62s 237-244. ~»
Gajdosik, P. and Gyarmithy, 1.(197')). Relationship between 

body ueijht of Tsiagri ewes and birth weight of lambs. A nm . B r e e l . Vb-jtr, AC: 1913.
Gale on, r.C.(1‘j51). She growth and habits of kins of 

Philippine goats* Anlm. B reed . Abstr. 21: 277.



103

6111, g .t. arid Dov, l>, ,(1j?2). rerfornsnce of two exotic 
breeds of goats under Inalon conditions. Indian g.
Anim. prod. £(4)i 173-178. ~

Gonzalezjimenz, 3.(1971). Relationship between weights at 
birth and weaning and body weight of uon la sheep.
An is., Breed. Abotr. 40: (1920).

Guha, H., Gupta, A.K»» 'iuJcherjee, r.K. and fSiattacharya, D. 
(1963 . dome causes oi variation in the growth rate or 
31-ex Bengal goals. Indian P. vet, fai. 2*3(3): 269-278.

Hafaz, “’.f.K.(1962). Reproduction in Paria animals, lea and 
yebiger. ’’hiladelpEIal 1 "

Hansnond, f. (1955). Progress in physiology of faro anlanls. 
VII, 2. But ter wort. . London .pp. 395. ’

Tabai Hstb and Chavla, (1978). A study on blrtn weight 
or “eetal Alpine ant* deetal x exotic crossbred Jcida. 
Tanlot vet. ££(4): 306-309.

gohri, C.3. and l.ilapatra, j*/’* (1971)« Growth stuel£<s© with 
Jasmapavi &oats* Indian v^t* j. 4B(1)« 3^9-393■*«' ■ — 'i asse

Joohl, J."'. (1979). fho b-rh&iU broea of g«at. Vapor pro3 uitad 
at suns'er Instltuto on goat production. tfakdoom. 1979.

vhan, P.U. (1979). Production nerfornarea of daonap. ri goats. Paper presented at ouawar Institute on goat production. 
F'akdooB. 1979.

tall, (1968). Orossoreedii’o for Indian type Angora goats.
Indian gmg. 1£(12); 45-47.

•Mahmud, A.3. and uevendra, 0.(1970). papeatability of milk 
yield and oirth weight ol goat In Fialaya. II. Birth 
weight. Anion Breed. Abstr. 38;

Mathai, 3, and >Jaja, C.E. j.V.(1976). A study on growth rate 
and age at puberty of garsey-'Undhi fenales under dif
ferent regions of feeding. Ksrala f. vat.jel.7:114-123.

Mazumdar, N.v. (1978). Progreco report of M l  India Co-ordi
nated ?esearch ’’roject. on goatn for Paahmina.
1972-76 at r.r.M., *lukteawar.



•Mlsarev, ',.3.(1969). Results of crossing Bashkir and Don 
goat?, Anita. Breed. Abatr. 39; 639.

104

Miahra, R.R.,Chawla, o. ,. aid chanhm, R.3.(1976). inheritance 
of oertoin qualitative sad quantitative traits ia 
goats. J.R.R.r. Annual Popart. 1976.

Miehra, P.R., Chawla, h and Chauhm, P. a. (1976). Inheri
tance of certain quiJ.ltatl.va and quantitative traits in 
goats. R.').R.I. Annual Report. 1977.

Mittal, J.P., and Pandey, M.T). (1974). Gro«tu rate of Baroari 
snd .Tannap'ri kids front birth to four months of age. 
Agra. Briiv. J, Rea. Hoi. 23(1); 67-70.

wittal, J.B. (1976). A Btu«y on mortality of kids. ledlan 
vgt. J. g ( 9): 611-84.

Mittal, and naadey, M . %  (1978). f study on growIh rate
in Sirbnri kidt?. Tndivi vet. 55(6): 470-474.

Mitral, J . (1379). A study on birth of Baroarl and
Jamnagar! kidc. Indian Aniu. '*oi. 4^(1)- 't-5-47.

f'ontsraro, 0. (1'96fa). Srowkh of kius in the first 40 day a 
of life, tnjgi. Hreed. Abacr. 36* 1652.

Mouliok, 3,5., and 3/otrad, 1. (1970). Genetic and envlxon- 
nental causes of Variation in birth weight of Hack 
loagol goats. J. agr'c. lei, >vab. 74; 409-414.

Mukunda-i, 0. and Rajagopulan, T.u. (1971). An evaluation 
of the irifluer.ee of age of the demon frequency of 
multiple oirth in Maltese goats. Kerala j. vet. 3ol. 
?(?);' 95-98,

Mukundsn, 0 (1926). Coat breeding (itlk) progress report
for the period ending 31st January 1976 at Kerala 
Agriculi iral Uhlversi ty.



Hair, B.3.K. (1978). oouto for milk production performance 
of crossbreds, ^ iper presented. at the workshop on 
A.I.C.P.P. on goats, ’}. >.w.i„, Karnal.

105

italr, B.D.Jt. (1979). The Walabari goat®. Paper presented <.t 
t'.e .summer Institute on goat production, Makdoon.

7-ir, 8.R.SC. and Kathai, 3.(1979). Effect of certain genetic 
and non genetic factors on the secondary sex ratio in 
goats. Kerala J. vet, Dei_. 10(1 )j 1-7.

‘i.G.A. (1976). Report Bo, VII. 731101101 Ooagdeaion on Agri- 
oultura. lev Delhi. India, pp. 211-21b.

•Uikltonko, XT,A, and Zaparazhtsev, S.'"-. ( 1  ‘78). ' hi i e crossbred 
goata from Zhdanov Collective farm. Anita. breed, fbatr. 
41-715. ”

Pant, K.'1. (19®3). turtles on birth weight, mohair yield and 
mohair fibre length in \ngorce and Angorce x Gaddi 
goats. Indian vet, rt. 45.: 929-939.

•Varnaaothy, K. (1957). coat breeding at Centril animal 
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1. Compos; tlor. of kid atarter ration

Groundnut cake 
Coconut sake 
Tallow a adze 
Hice bran 
Mineral mixture 
Salt
Vitamin A,

« 30 parts 
— 10 ,,
“ 32 ,,
- 10 ,,
“ 2 ,,
-• 1 part
- 25 gm/100 kg feed(Vitablen-Glaxo, containing

40,000 iu of vitamin A, 25 n
of vitamin 3g and 6,000 i.u
of vitamin Dj per gram).

2, composition of BMB polleta

Moisture (maxlBua) - 10*
•Crude protein SR x 6.25 - 20f

(minimum)

•Crude fibre (maximum) - 13^
*Aoid insoluble ash - 4.0*

(maximum)

• on dry matter basis
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ABSTRACT

The data on 1237 kid8 belonging to Malabari (309)
5aanen x Malabari (389) and Alpine x Malabari (309) genetic 
groups bom ana brought up at the All India Co-ordinated 
Research Project on Goats, Kerala Agricultural University, 
Mannuthy during the period from April 1974 to March 1979 
were utilised to study the effects of various genetic and 
non genetic factors oa body weight at different ages.

Crossbred goats, s x M and A x M, registered hlgs.or 
weights at birtjk, at one month, ax four months and at one 
year than the local Malabari goats, Oistinct sexual dimor
phism ia body weights at different ages oould be observed 
in crossbred goats, Litter aixe significantly sffeoted 
birth weight and weight at one Month, season of birth 
had only non significant influence on weights at birth 
and that at one month, though the effeot was significant on 
4 months* and one year wolgcte. !?ven though the effect of 
gestation length undergone by Kids was a significant source 
of variation for weights at birth alone in Saanen x Malabari 
and Alpine x Malabari kid®, the sane had significant effeot 
on body weights at birth and at one month in Malabari. 
Significant effeots of dam's weight at Kidding oa mights 
at birth, one month and four months ia Malabari} at birth 
and a one month in Alpine x Malabari and at birth alone in 
Saanon x Malabari could be observed. Sirs effect vae


