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IHTDODUCTIO H

The goa t baa f o r  ages been a producer o f  m ilk* meat 

and va lu a b le  form manure to  s e v e ra l thousand* o f  sm all 

form ers and ru ra l a g r ic u ltu r a l  labourer*  in  India* u ith  

le e s  c a p it a l  involveiaont and resou rces#  even tho p o o re s t 

la n d le ss  a g r ic u ltu r a l  la  to u re r  can heap a goat o r  two to  

g iv e  some m ilk  f o r  the fa m ily  ami p rov id e  a d d it io n a l 

income by s a le  o f  k ids* D o c ile  in  nature and c le a n e r  in  

h a b its  than c i t h e r  cows o r  b u ffa lo e s*  g oa ts  o re  popular 

a s  m ilch  anim als among the ru ra l fo lk s *  In  fa c t*  backyard 

go a t  c ry  i s  n ot an uncommon s ig h t  in  Indian v i l la g e s *

Ind ia  i s  estim ated to  pass sea about one fo u r th  o f  the 

g lo b a l  goat p op u la tion  o f  3&3 m illio n s*  The goa ts  con tr ib u  

about 33*1 p ercen t o f  the t o t a l  moot p rod u ction  o f  about 

353 m il l io n  kg and th ree  p er cen t o f  the t o t a l  m ilk output 

o f  seven lakh tonnes in  the country* Coat husbandry is  an 

im portant l iv e s t o c k  e n te rp r is e  o f  the Korala S ta te  also* 

A ccord in g  to  tho l iv e s t o c k  census (1971) the goat population 

in  the S ta te  i s  about 96 lakh a which stands next to  c c t t l o  

popu lation * With re d u ct io n  In a ra b le  land end with tho 

a v a i la b i l i t y  o f  labour* th ere  i s  g roa t scope to  develop gom 

husbandry in to  o  sm all s c a le  ru ra l indu stry  in  tha State*

In s p ito  o f  tho num erical s u p e r io r ity  over sheep, 

c o n tr ib u t io n  o f  g oa ts  towards n o t io n a l economy by way o f
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Elite and ssoat p rod u ction  cannot bo con sidered  adequate*

The reason  f o r  th is  co u ld  bo a t tr ib u te d  to  the In h eren tly  

p o o r  g e n e t ic  makeup o f  the Indian  c o a ts  cou p led  with the 

lo c k  o f  con certed  e f f o r t s  to  improve the goa t by s c i e n t i f i c  

breed in g  and sound management p ra c t ice s *  The used to  havo 

an in te g ra te d  p r o je c t  f o r  im proving the indigenous goa t 

broods and p o p u la r is in g  them amongst tho la r g e  number o f  

sm all term ors to  boost up goa t farm ing in  India  has been 

r e a l is e d  o n ly  re ce n tly *  This has r o s u lto d  in  the launching 

o f  tho "N ational C o-ord in ated  Research P r o je c t  on Goat f o r  

M llk /H oatf,By the Government o f  India* One o f  the u n its  o f  

th is  am bitious p r o je c t  has been fu n ction in g  in  Kerala Stuto 

a t  tho Kerala A g r ic u ltu ra l U n iversity  with tho d ecla red  

o b je c t iv e s  o f  producing d i f fe r e n t  c r o s se s  o f  Halo b a r ! cootc- 

w ith e x o t ic  breads ouch as A lp in e  and Sannen end te s t in g  

t h e ir  perform ances in  ro s p o c t  o f  a d a p ta b ility  and t o t a l  

m ilk  production*

I t  cannot bo denied  that attem pt to  in crea se  the 

p rod u ction  p o te n t ia l  in  any s p e c ie s  o f  l iv e s to c k  i s  d ir e c t ly  

r e la te d  to  tho rep rod u ctiv e  e f f i c i e n c y  o f  tho an in a ls  

concerned* In creased  emphasis p la ced  on the a cce le ra te d  

p rod u ction  in  g oa io*  th e r e fo r e , warrants urgent neod fo r  

a b e t t e r  understanding o f  tho chain  o f  events in  th e ir  

rep rod u ctiv e  p ro c e ss e s . The rep rod u ctiv e  t r a i t s  o f  goatn
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d escribed  in  l ite r a tu r e  are scanty and sca ttered  and are 

based v a s t ly  on the s tu d ios  ca rr ied  out on tho c io s o ly  

re la te d  species*  sheep* Even the U n ite d  l i te r a tu r e  

a v a ila b le  in  th is  regard i s  laainly con fin ed  to e x o t ic  

breed*• Comparatively very l l t t l o  i s  known in  resp ect o f  

Indian breeds* much le e s  so as app lied  to the crossbred  

goats»

The g es ta tion  and p a r tu r it io n  are the two important 

and c r i t i c a l  periods in  tho reprodu ctive proceeded o f  

females* From a perusal o f  l it e r a tu r e  I t  Is  seen that 

there i s  p au city  o f  inform ation on these two aspects In 

goats* Fundamental knowledge on gesta tion  and stages O'J 
p a r tu r it io n  i s  necessary fo r  any s u rg ica l in terven tion  a t 

the appropriate time without r isk in g  the l i f e  o f  the dau 

and the o f fs p r in g . The present in v estig a tion  has been 

undertaken with th is  p r in c ip a l o b je c t  in  v io v .
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REVIEW or LITERATURE

I n f o r m a t i o n *  a v a i l a b l e  o n  t h e  g e s t a t i o n  a n d  p r o c e s s  

o f  p a r t u r i t i o n  a r e  s c a n t y  a s  f a r  a s  t h o  g o a t ®  o r e  

c o n c e r n e d *  H o w e v e r #  a  g r e a t  d e a l  o f  w o r k  h a s  b e e n  c a r r i e d  

o u t  I n  t h i s  r e g a r d  i n  a k o e p *  A  b r i e f  a c c o u n t  o f  t h e  

s a l i e n t  o b s e r v a t i o n s  e o  f o r  m a d e  o bi t h e s e  a s p e c t s  i *  g i v e n  

b e lo w *

G e s t a t i o n  p e r i o d

l la n d n  and D a t l a  ( 1 9 3 7 )  r e p o r t e d  1 4 6  d a y s  am t h e  a v e r a g e  

g o o t a t i o n  p e r i o d  I n  J a m n a p a r l  g o a t s *  S a n t i a g o  ( 1 9 4 6 )  

o b s e r v e d  t h a t  t h e  g e s t a t i o n  p e r i o d  o f  G a sm e n #  T o c c e n b u r g #  

A n g l o n u b i a n  a n d  n a t i v e  g o a t *  o f  A u g a  B r a n c a  w a s  1 5 3 *  131#

9 4 $  a n d  1 4 3  d a y *  r e s p e c t i v e l y *  A s d o l l  a n d  M a r q u n r d i t  ( 1 9 3 4 )  

r e p o r t e d  t h e  g e s t a t i o n  l e n g t h  t o  b e  i n  t h e  r a n g e  o f  1 4 3  t o  

1 3 3  d a y *  w i t h  a  t io e n  o f  1 3 0  d a y s *  H i e  g e s t a t i o n  p e r i o d  i n  

I n d i a n  g o a t *  h a s  b e e n  f o u n d  t o  r a n g o  f r o  a  1 4 7  t o  1 3 0  d a y s  

( L a i#  1 9 3 4 ) *  A c c o r d i n g  t o  G u p t a  a n d  Bora ( 1 9 6 4 )  t h e  a v e r a g e  

g e s t a t i o n  l e n g t h  i n  B l a c k  B e n g a l  g o a t *  w a s  1 4 4 * 3 3  ^  0 * 1 7  

d a y s *  R o b e r t s  ( 1 9 7 9 )  r e p o r t e d  t h a t  t h e  g e s t a t i o n  p e r i o d  i n  

g o a t s  w a s  i n  t h e  r a n g e  o f  14-3 t o  1 3 6  d a y s *  T h e  m e a n  

g e s t a t i o n  p e r i o d  in  A n g o r a  g o a t s  h a s  b e e n  r e p o r t e d  t o  b e  

1 4 S # 3 1  d a y s  b y  m d a w y  o t  a l ,  ( 1 9 7 2 ) *  I n  M a l a b o r i  g o a t s #  

S u d a r e a n a n  a n d  B a j a  ( 1 9 7 3 )  o b s e r v e d  t h a t  t h e  l e n g t h  o f



g e s ta t io n  ranged from 142 to 353 days with a mean o f  146.2 

day*. PeaUar (197*3) observed  th at tho g ea ta tion  Length i l. 
O rit io h  Seonen goa ts  wus 150 day* w ith in  a range o f  133 to 
159 cloys* A mean g e s ta t io n  len g th  o f  150 days was recorded  

in  goa ts  by B lis s  (1979)* Bhninagar o t  a l .  (1979) rep orted  

th a t tho moan Gestation len gth  during the f i r s t  and second 

con cep tion s  was 149*00 ^  0*70 and 150*00 * 0*70 day* 

r e s p e c t iv e ly  in  B eotal and A lp ine x  B ceta l cx*oso g o a ts .

HahaJan o t  at*  (1970) rep orted  that male lombs were 

c a r r ie d  a l l t t l o  lon g e r  than fensalo lambs* T h r if t  and TXitt 

(1972) a ls o  found s l i g h t l y  h igh er g e s ta t io n  p er iod  f o r  a s lo  

lambs* though tho d if fe r e n c e  was not s ig n i f i c a n t .  However* 

A1franca  (1972) d id  not observe  any v a r ia t io n s  in  g e s ta t io n  

len g th  between aex o f  the lam bs. Khushish and Aror© (1974) 

record ed  le n g th ie r  g e s ta t io n  p eriod  f o r  male lambs in  Halts 
H e llo o r  x N all and Mandhla s  K ali breeds o f  sheep* but in  

hohi breed o f  sheop the s itu a t io n  was found to bo reverses  

Helcon (1976) a ls o  rep orted  le n g th ie r  g e s ta t io n  p e r io d  in  

ovos which ca r r ie d  mole lam bs. G i l l  and Bov (1972) observe  

that tho g e s ta t io n  p e r io d s  undergone by the male hide wera 

le n g th ie r  than th oss  by fem ale k id s  in  Anglonubiais Goats* 

the v a r ia t io n  being a t t r ib u te d  to  h igh er b ir th  weight o f  

male k id s  as compared to  fem ales .
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A ccording to  Poakor (197&) the geeta tion  length  in  

goat# decreased when l i t t e r  e ls e  increased* Xlowovcr» 

Ehafcnegor at e l .  (1979) reported  that the gesta tion  

length  o f  A lplua goats remained unchanged irra fip ootiv c 

o f  whether the hide wore born oa s in g le*  twine o r  

triplets*

In flu en ce  o f  gceoon on tho Incidence o f  kidding

Gupta and $om (196*0 otjserved that tho ra te  o f  

kidding was frequent in  oummor* le s s e r  during winter 

end low est during monsoon* G i l l  and Pov (1972) reported 

maximum biddings during March in  French Alpine and 

during February in  Anglonubisn. In Jaamapori goats 

Singh and Singh (197*0 n oticed  s ig n if ic a n t  d iffe re n ce  

in  the kidding ra te  between months with 69.;} per cent 

o f  k idding occuring in  October -  December and none 

in  A pril*  fiaumesser (1976) observed maximum k id d ie s  

in  Fobraory -  A p r il among Dad Sokato g o a ts , in  

damnapari goats Vani e t  a i .  (Ipbo) repcr ted  high rate  

o f  k idding during November -  February* Mathai nnd 

Nair (1980) d id  not observe any s ig n if ic a n t  difference) 

in  tho ra ta  o f  kidding between seasons in  Mo, in bn r i  # 

A lpine x Kalahari and Smanen x Malaberl goa ts .
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Incidence of multiple birth

Shanrmighasuridarara (1957) reported that ca t o f  the 

to ta l  klddings in  Kalahari co a ts , 50 per cent were twins, 

42 per cent wore s in g les  and ® per cent were t r ip le t s  and 

quafisdruplets* VlXson (193®) reported 77*6 per cent o f  

m ultiple b irths in  Black Bengal costs  with a break up o f  

34 p sr cent twins, 20.9 per cent tr ip le ts  and 2,7 psr cent 

q u a d ru p le ts . Tontawy and Ahamcd (1960) reported that 

sequence o f  kidding®, age end weight o f  the dan o ffeo ted  

the incidence o f  m ultiple b irths which increased up to 

f i f t h  kidding. According to Mukundan and Ka^SGopai (1970) 

'the percentage o f  incidence o f  s in g le , W ins and tr ip lo te  

In Malabar! goats was 47, 42.4 and 10*6 resp ectiv e ly . 

Sudarssnau and Pa^a (1973) reported that she frequency o f  

occurrence o f  s in g le , twins and tr ip le ts  In Kalahari goata 

was 47.06 per cen t, 33*29 P«r  cent and 17*65 per cent 

re sp e ctiv e ly .

Si^ns o f,approaching partu r it io n

Roberts (1971) reported that the signs o f  approaching 

p artu rition  in  goats and cheep were sim ilar to those in 

cows. Relaxation o f  sa cro sc ia t io  ligaments has bean 

observed as a prominent sign  o f  approaching partu rition  In 

cova by Swbank ( 1963) ,  Roberts (1971) and Eadtu and 

Kaikini (1979)*
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A drop in  body toiaoeraturo was observed  in  the d a iry  

cova  nearing p a r tu r it io n  by d i f fe r e n t  workers (Volman and 

Voinnn* 1940| Pemsel* 19511 G raf and P etersen , 1953 nnd 

Swbauk, 1963) .  An ob se rv a tio n  s im ila r  to  th is  has been 

record ed  in  tho csaao o f  cheep by W in fie ld  and l&tein (1975)« 

Uoi;over» Jones end Hif t o n  (1971) d id  not f in d  any s ig n i 

f ic a n t  f lu c t u a t io n  In  body tem perature o f  co a ts  during tho 

la s t  ten days o f  pregnancy*

A viton  (1979) S tated  that h o llo w  flank* d isten ded  

sh in in g  udder* sw ollen  vu lva  end white va g in a l d isch a rge  

wero the c h a r a c t e r is t ic  e ign e  o f  approach ing p a r tu r it io n  

in  goats*

Gta&sB o f  p a r tu r it io n

R oberts (1971) and Hnfes (197^) d iv id ed  the prooeeo 

o f  p a r tu r it io n  in  dom estic anliaals in to  th ree  d is t in c t  

s ta g es  v ia *  f i r s t '* second and th ird* Though no d e ta ile d  

ob serv a tion s  appeared to  have been made on the stag es  o f  

p a r tu r it io n  in  goats*  th ere  a re  few  re p o r ts  a v a ila b le  in  

th is  regard  In  respect; o f  ch eep . A ccord in g  to  Roberts 

(1971) the f i r s t  s tag e  o f  p a r tu r it io n  in  tho ca se  o f  ewo 

la s te d  2 to  6 hours* ZSaushlsh and Arora (197*0 rep orted  

that the d u ra tion  o f  the f l r c c  stag e  o f  p a r tu r it io n  ranged 

from  283 to  h63 mi nut os in  tho ca se  o f  H all a rd bo h i breeds 

o f  ohcop ond t h e ir  cro s se s  w ith H elloor end Handhicu They
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a ls o  observed  s ig n i f i c a n t  d if fe r e n c e s  In  the d u ra tion  o f  

f i r s t  s ta g e  o f  labour befcweon tho g e n e t ic  groups in  Chokio 

sh eep . I3iaik end K ohii (19SQ) rep orted  th at tho f i r s t  

©tag© o f  labour In ssalo Q nl fem ale lea b in g s  o f  Chokin a wee, 

avoroged  77*0 £  6*18 isinuto® and 66 .16  6,26 minutes

r e s p e c t iv e ly .  Tho corresp on d in g  f ig u r e s  in  r e s p e c t  o f  

Mftgrs owes was 61.89  + 2 .Go and 60 .35  +, 3*10 (Shalk and 

S oh ll#  1980).

Marshal end h&JUoan {1932) and S a lisb u ry  a net Van Deajar 

(1901) rep orted  that the d u ration  o f  second stag e  o f  partu 

r i t i o n  in  owes was about 15 m inutes. Tiwari at e l .  { 1969) 

record ed  the duration  o f  the second stage  o f  p a r tu r it io n  

o f  priralparous and p u ltip a rou s  owes os 26 .0  * 0 .0  ml nut go 

and 16 .0  £  3*15 minutes r e s p e c t iv e ly .  KSusiilah and Aroro 

(1976) observed  that the second stage  o f  p a r tu r it io n  

la s te d  from 33 to  39 minutes in  ewes o f  d i f fe r e n t  g e n e t ic  

g rou ps . They a ls o  rop ortod  th at the time taken f o r  tho 

exp u ls ion  o f  tho fo e tu s  was In v erse ly  p ro p o rtio n a l to the 

weight o f  tho lamb* The d u ra tion  o f  the second stage  o f  

p a r tu r it io n  in  Ohokla and Hagra owes as recorded  by Ehaiu 

and K ohli (1930) was 2 2 .3  £  2 .3  minutes and 23*33 £  2.06 

minutoG r e s p e c t iv e ly .  Tho lon e  re p o rt e v a lia b le  on tho 

d u ra tion  o f  second s ta g e  o f  p a r tu r it io n  in  goa ts  la that o 

T iw ari ofc e l .  (1969) who found i t  to  bo 22*0 £ 0.0 minutes
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T iv s r i  « t  c l .  (19^9) observed  Chat the d u ration  o f  

tha th ird  stage  o f  p a r tu r it io n  was 220*0 x  23.1 minutes 

and 134.0  £  13*3 n in u tos  r e s p e c t iv e ly  in  p r ia ip sro u s  end 

a u ltip a ro u s  e v e s . R oberts (1971) s ta te d  that the th ird  

stage  o f  p a r tu r it io n  la s te d  from 0*3 to 0*3 hours in  

eves* Kaushlsh and Arora (1974) rep orted  124 to 133 

minutes as the d u ra tion  o f  th ird  stage in  ©was with male 

lam bing* consuming more tirno than the fem ale lambings*

They a ls o  found that fciic duration  o f  the th ird  s ta g e  had 

a n ega tive  c o r r e la t io n  w ith the weight o f  the lamb* Ilia inf
and K ohli (1930) observed  that tho d u ration  o f  the th ird  

s ta g e  o f  p a r tu r it io n  in  Chokla and Hegra eves woe 2 0 3 * 0  ^  

3*0 and 207*0 +, 4*0 minutes r e s p e c t iv e ly *  In  goa ts  

T lw ari a t n l*  (1969) found that the th ird  stage  o f  partu 

r i t i o n  la s te d  f o r  130*0 £  4 . 3  minutes on an average.

P l a c e n t a l  s t u d i e s

T iv a r i  efc * 1 . (1969) rep orted  an average p la ce n ta l 

weight o f  0*37 X  0*07 kg in  th© case  o f  goats* Praaad and 

Pandey (1931) observed  tliat the mean weight o f  p lcoen to  in  

s in g le  and twin b ir th s  o f  B srbari goa ts  was 0*207 x  0*123 k 

and O .38O x  0*153 kg r e s p e c t iv e ly .  The weight o f  the 

f o e t a l  membranes d i f fe r e d  s ig n i f i c a n t ly  between s in g le  and 

twin b ir th s  (Prasad and Pandey, 1981)*
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M artin (190*0 observed  SS to  96 m aternal ca ru n cles  

arranged in  fo u r  rows An tho case o f  goats* Efcnsin « t  oZ* 

{1951} observed  an average o f  102 fo o t a l  co ty led on s  in  

g oa ts*  Lyngoot (1968) rep orted  that tb s  whole uterus 

con ta in ed  120 to 125 caruncles®  A ccord ing  to  ’T ivart ot tU , 

(1969) tb s  average number o f  medium sltsed fo e t a l  coty led on s  

;as 92*5 eq u a lly  d is t r ib u te d  on tho p la cen ta  o f  D ingle no 

r o l l  as twin k ids* N air and Raja (1973) observed  tlset in 
■oats the d is t r ib u t io n  o f  m aternal ca ru n cles  was u su a lly  

regular appearing in  fo u r  row s, but I t  might occu r  

5oc3otic303 ir re g u la r ly *  A ccord in g  to  them the maternal 

laruncloo were u su a lly  round o r  somewhat e l l i p t i c a l  but 

w ith the advancement o f  g e s ta t io n  they would assume f l a t  

and e longated  shape* The number o f  co ty led on s  wna found 

to  range from 65 to 130 with a mean o f  10h*09 (JTair and 

ba ja » 1973)# Praaad and Pcndey (1981) observed  that tho 

t o t a l  number o f  f o e t a l  co ty led on s  in  s in g le  a nr} twin 

pregnancies was 10*»*2*» ^  0*95 and 111*21 * 3#^* r e s p s c t iv o ly

In c a t t le *  Kudu and K aik in i (1975) and Rao and Itao 

(1979) found s ig n i f i c a n t  p o s i t iv e  c o r r e la t io n  batweon the 

weight o f  the p la cen ta  and b ir th  weight o f  c a l f*  however# 

s im ila r  s tu d ie s  appeared to  have not boon made in  goat a .



MATERIALS AND METHODS



MATERIALS hHD MKTHOm

A t o t a l  o f  S3 does com prisin g  o f  27 Mo la b o r !  f 33 

A lp in e  x Mal&barl c r o s s e s  and 2 3  Ssonen x Mela b a r ! crosfiQO 

wore s e le c te d  to  stu dy  the g e s t a t io n  lengthy p ro ce ss  o f  

p a r t u r it io n  and tho p la c e n ta l d e t a i l s .  Tho anim als vers 

m aintained under I d e n t ic a l  c o n d it io n s  o f  fe e d in g  and 

management a t  tho u n it  o f  UA11 In d ia  C o -ord in a ted  Research 

P r o je c t  on C osts f o r  M ilk ” J o in t ly  spansered by Ind ian  

C ou n cil of A g r ic u ltu r a l Research and K erala A g r ic u ltu r a l 

( in iv a r s ity  a t  the C o lle g e  o f  V eterin ary  and Animal 

S c ien cesy  Manriuthy. In  a d d it io n y  583 breed ing  p a r t ic u la r s  

gath ered  from the r e g is t e r s  m aintained a t  the P r o je c t  wsro 

a ls o  u t i l i s e d  f o r  a s s e s s in g  the g e s ta t io n  len g th  and 

in c id e n ce  o f  m u lt ip le  b ir t h s .

O o o ta tio p  le n g th

The g e s t a t io n  le n g th  tea  c a lc u la te d  as the in te r v a l 

between the date  o f  o f f  a c t iv e  s e r v ic e  a n ! the date  o f  

k id d in g  in c lu s iv e  o f  one day o n ly .  The data on the 

g e s t a t io n  len g th  wsro s t a t i s t i c a l l y  an a lysed  to  determ ine 

tho v a r ia t io n s » i f  any , between g e n e t ic  g rou p s« between 

p a r i t y ,  between sex  o f  k id  and between seasons o f  k id d ia j 

(sn cd oco r  end Cochran, 1 3 6 7 ). To study the e f f e c t  o f  

p a r i t y  and 00a o f  the k id ,  o n ly  s in g lo  p regn an cies were 

c o n s id e re d . To ev a lu a te  the sea son a l e f f e c t ,  the y ear war>
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d iv id e d  in to  th roo  season s in d ic a te d  below  fo llo w in g  

H athai and a a js  (1 9 ? 6 ) .

Summar t February to  May

lla iny * Juno to  O ctober

W inter 3 November to  January

SiflEii off approach ing p a r t u r it io n

A l l  the 85 does ware c l o s e ly  watched th r lc a  c  day , 

on o month p r io r  to ifao expected  day o f  p a r t u r i t io n .  The 

propartuna chsngae in  the ex te rn a l g e n it a l ia  and p e lv ic  

ligam ent were re co rd e d . S p e c ia l a t t e n t io n  wee g iv en  to 

the changes o f  udder end t e a t ,  degree o f  tu m efaction  o f  

v u lv a , r e la x a t io n  o f  p e lv ic  ligam ents and e x te n d  o f  l iq u e 

fa c t i o n  o f  c e r v ic a l  s e a l .  Xn a d d it io n , the r e c t a l  tempera

tu re  o f  ten  randomly so le  c te d  does from each g e n e t ic  groups 

wbb re cord ed  d a i ly  in  the m orning and evening from  day 1313 

o f  the g e s ta t io n  t i l l  the o n se t  o f  p a r t u r i t io n .

S tages o f  p a r t u r it io n

Th© d u ra tion  o f  p a r t u r i t io n  was a r b i t r a r i l y  d iv id ed  

in to  th ree  s ta g e  vise* f i r s t  s ta g e  o r  d i la t a t io n  o f  c e r v ix ,  

secon d  s ta g e  o r  e x p u ls io n  o f  fo e tu s  and th ir d  sta ga  o r  

e x p u ls io n  o f  f o o t a l  membranes fo llo w in g  H afes (197^)*

Tho p e r io d  between the commencement o f  the labou r 

p a in  and the ru ptu re  o f  tbo  f i r s t  water* bag was reckoned
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a s the f i r s t  s ta g e  ot labou r*

The p e r io d  from th o  ru ptu re  of tba f i r s t  u a t«r  bog 

to  tho e x p u ls ion  o f  tho f i r s t  fo a tu s  w&© con sid ered  as tha 

second  s ta g s  o f  p a r t u r it io n  in  s in g le  b ir th s  and tho 

in te r v a l  between the ra p tu re  o f  tho water bag o f  the f i r s t  

fo e tu s  and ex p u ls io n  o f  a l l  fo e tu se s  in  m u ltip le  b ir th s*

The d u ra tion  o f  the secon d  s ta g e  was noted in  eloquence as 

tho ru ptu re  o f  the f i r s t  w ater bog to  appearance o f  

a m n io tic  s e c  (phase 1 ) * the appearance o f  the hooves and 

musjsle in  the In ta c t  a m tn io t lc  sue (phase 2 ) ,  ru ptu re  o f  

o m in lo t lo  sa o  (phase 3 ) and tho ex p u ls ion  o f  the body 

(phase **)• The in t e r v a l  between the ex p u ls ion  o f  two 

s u c c e s s iv e  fo e tu s e s  In  m u lt ip le  b ir th s  was a ls o  re co rd e d .

Xn a d d it io n *  p ro s o n to tIo n » p o s i t io n  and p ostu re  o f  the 

fo e tu s  in  s in g le  u n i m u lt ip le  b ir th s  u^re noted* The b ir c h  

w eight o f  the k id s  was record ed  u sin g  a sp rin g  balance 

im m ediately a f t e r  d e liv e r y *

The th ir d  sta ge  o f  p a r t u r it io n  vatt con sid ered  ao the 

in te r v a l  between tho e x p u ls io n  o f  tho fo e tu s  and the 

ex p u ls io n  o f  tho f o e t a l  membra nos in  s in g le  b ir th *  In the 

ca se  o f  m u lt ip le  b ir th s  9 the In te r v a l between tho ex p u ls ion  

o f  l a s t  fo e tu s  and the e x p u ls io n  o f  © 1 1  p la cen ta  waa 

reckoned  a s the d u ra tio n  o f  th ir d  stage*

Tho data on d i f f e r e n t  s ta g e s  o f  p a r t u r it io n  were
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an alysed  to  study the v a r ia fc ion s i i f  euy* between g e n e t ic  

groups (Snodocor and Coe lira n* 196?) •

P la c e n ta l d e t a i ls

F orty  e ig h t  p la cen ta e  o f  s in g le  b ir t h  ond 37 p lacen tae  

o f  tw in  b ir th s  from  the th ree  g e n e t ic  group® were used to  

stu d y  the p la c e n ta l d e t a i ls *  The w eight o f  tho p lacen ta  

was record ed  u sin g  a pan balance* The p la cen ta e  were 

spread  ou t on a work bench and the number and a ls o  o f  

c o ty le d o n s  p resen t in  fcho g ra v id  and non gi'avid  horns were 

se p a ra te ly  noted* The s i z e  o f  the co ty le d o n s  was c l a s s i f i e d  

a® la r g o  (above 3 cxn)* medium (between 1 to  3 cm) and sm all 

(below  1 cm)* T2ia data were analysed  to  study the v a r ia t io n s  

in  the t o t a l  number o f  co ty le d o n s  in  d i f f e r e n t  g e n e t ic  groups 

and c o r r e la t io n  between b ir th  weight o f  k id  and p la ce n ta l 

weight and b ir t h  w eight o f  k id  nod num ber/size o f  the 

co ty le d o n s  (S ncdocor and Cochran* 196?)» The number o f  

co ty le d o n s  wore a ls o  c l a s s i f i e d  a cco rd in g  to  g ra v id  and nor. 

g ra v id  horns on aJU^Xe and m u lt ip le  pregnancy and analysed*
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G esta tion  len gth s o f  g oa ts  o f  d i f f e r e n t  gortetlo  groups 

a re  p resen ted  in  ta b io -1 *  The o v e r a l l  g e s ta t io n  len g th  was 

found to  be 166*66 £  0*53 days w ith in  the range o f  132 to  

165 days* The g e s ta t io n  len g th  o f  Malabar1 , A lp in e  x 
M slaberl end Gannon 2  Msl&bari does in  s in g le  b ir th s  was 

observed  o s  166*25 £  0 .3 3 ,  I6 6 .7 6  £  0*35 and 168,80 £  0 .?C  

days r e s p e c t iv e ly *  Tho co rre sp o n d in g .v a lu e s  in  r e s p e c t  o f  

m u lt ip le  b ir t f  is wore 1 6 3 . 9 8  £  0 *3 1 , 1 6 3 * 8 0  £  O . 6 3  and 

16 7 * 5 5  £  0*73 days in  th e  above o r d e r . A n a ly s is  o f  tho data 

re v e a le d  that th ere  woo no s ig n i f i c a n t  d i f f e r e n c e  in  tho 

g e s ta t io n  le n g th  between the g e n e t ic  groups both  in  s in g le  

and m u lt ip le  b ir th s  (T a b lo -2  and 3 )«

The data fu rn ish ed  in  fa b le s  6  and 5 showed that p a r ity  

had no s ig n i f i c a n t  in f lu e n c e  on the len g th  o f  g e s ta t io n  in  

d o e s , the mean v a lu es  f o r  the f i r s t ,  second  and th ir d  

b id d in g s  being 1 6 6 . 1 8  £  0 .6 3 , 16 6 .8 8  £  0 .51  and 1 8 7 .6 6  £  

0 .6 0  days r e s p e c t iv e ly *

The mean g e s t a t io n  p e r io d  o f  g o a fs  ca rry in g  male and 

fem ale teide was n oted  to  be 16 6 .3 6  £  0 .3 6  days and 16 6 .8 6  £  

0 .3 3  days r e s p e c t iv e ly  (T s b lc -6 ) ,  the d l f f s r e n o o  in  the 

v a lu es  bein g  non s i g n i f i c a n t  (T a b le - ? )•
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Tho data p e r ta in in g  to  eoaaonnl in flu o iic o  on g e s ta t io n  

le n g th  a r c  s e t  ou t  in  tabXe~8. Tho mean g e s ta t io n  len gth  

du rin g  summer* ra in y  and w in ter  seasons was found to be 

l 46*4d * 0 , 2?* 146.95 * 0*31 and 147*10 + 0*33 days 

r e s p e c t iv e ly ,  A n a ly s is  o f  the data showed th at season  d id  

Dot o x e r t  any s ig n i f i c a n t  in f lu e n c e  in  the g e s ta t io n  len gth  

in  g o a ts  (T a b le -9 )•

The frequen cy  o f  o ccu rre n ce  o f  s in g le *  twin and 

m u lt ip le  b ir th s  was ob serv ed  to be 50*75 p er cent* 43 ,06  

p er  ce n t  and 4*19 p er ca n t r e s p e c t iv e ly *  The p ercen ta ge  o f  

b id d in g  during day (6 a , 08* to  6 p*m) end n igh t (6 p*ta, to 

6 a*aj«) vao found to  bo 69*41 and 30 ,59  r e s p e c t iv e ly .

S igns o f  approach in g  p a r tu r it io n

Tum efaction  o f  vu lva* udder engorgement end r e la x a t io n  

o f  the p e lv ic  ligam ents were the prom inent symptoms observed  

(T a b le -1 0 ) , At day soven  p r io r  to  p a r tu r it io n *  ® n jo r ity  o f  

the anim ele re v e a le d  on ly  s l ig h t  to m oderate dogree o f  fcheao
ich an ges, Thoro was a p ro g r e s s iv e  in cre a se  In the in te n s ity

t
o f  the s ig n s  in  dooa n earin g  p a r t u r i t io n .  On the day p r io r  

to  d e l iv e r y *  m a jo r ity  o f  the anim als afiowed h igh  degrea o f  

v u lv a l tu m efa ction  (37*64$)* udder engorgement (77*64$) and 

r e la x a t io n  o f  tha p e lv ic  ligam ents (63*52$)* Colostrum  was 

ob served  f o r  the flro fe  tiaie in  30 (33*29$) anim als a t  day
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fo u r  p r io r  to  p a r tu r it io n *  Tho presen ce  o f  co lostru m  

was ev id en t in  o i l  tho anim al® two day® b o fo r e  k idd in g* 

Though l i q u i fa o t lo n  of the c e r v i c a l  mucua waa observab le  

o n ly  in  ten  a n im ls  on day s i x  p r io r  to  p a r tu r it io n *  

v i s i b l e  f lo w  ot c e r v ic a l  mucus waa d e te c ta b le  In  75 doos 

on day two p r io r  to  d e l iv e r y  m*3 in  a l l *  24 hours before 

k idd in g* Thera was no s i g n i f i c a n t  f lu c t u a t io n  in  the 

r e c t a l  tas^ ern tu re  du rin g  tho preparfcum p e r io d  (Table*- 

I t  and 12) ,

Stag©® o f  p a r t u r it io n

The data on the d u ra tion  o f  the s ta g es  o f  p o v tu r it l  

o f  does o f  d i f f e r e n t  g e n e t ic  groups in  s in g le  b ir th s  ©rc 

s e t  cu t  in  ta b le s *  13 to  17* Tho mean d u ra tion  o f  the 

f i r s t  s ta g e  o f  p a r t u r i t io n  in  K alahari# A lp in e  s  Malotm 

end Saenen x K alahari was ob serv ed  to  bo 173*90 ^  21 *33! 

204o20 ♦ 17*70 and 224*38 + 43.3d m inutes r e s p e c t iv e ly  i 

s i r ^ l o  b ir th s  {r ig *  1)* The corresp on d in g  v a lu es  f o r  t! 

second  stag© were 23*&3 £  2.73* 20*40 + 1*42 and 20.00 h 

1*80 m inutes in  tho above o rd e r  (F ig . 2 )*

The d u ra tion  o f  th o  v a r io u s  phases o f  second  sta g e  

p a r t u r it io n  In  s in g le  b ir th s  i s  fu rn ish ed  In tab le~18  cu 

• f ig u r e s  3 to 10* The moan d u ra tion s  o f  tho f i r s t ; ,  scoot 

th ir d  and fo u r th  phases in  K alah ari g oa ts  was observed  i
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3*82 £  0*8?| 2.91 * 0*46, 6.27 ♦ 0.96 and 8*64 * 0.93
m in u te s  r e s p e c t i v e l y *  I n  A lp in e  x K a la h a r i  and S ssn a n  x

K a la h a r i  th e  c o r r e s p o n d in g  v a lu e s  w ere r e c o r d e d  e e

4 .2 3  £  0 .3 3 »  2*32 ♦ 0 .1 6 ,  6 .0  ♦ 0 .31  and 7 .S  + 0 .3 8  and

4 .2 3  z  0 .4 3*  2 .3 3  * 0 .3 1 .  3*38 + 0 .61  end 7 .8 3  ♦ 0 .7 3

m inutes r e s p e c t iv e ly .  The does were in  re o u a b a n cy  in  

03*3 p e r  ce n t  o f  k id d in g  and in  sta n d in g  p o s it io n  ( r i g .  11) 

l a  the rem ain ing.

The d u ra tio n  o f  tho th ir d  s to g o  in  K alahari* A lp in e  sc*

K a la h a r i  and  S sa n e a  x M a la b o r i a v e r a g e d  161.36 + 1 8 .4 3 , 

123.20 £  3*78 and 130.83 ±  21.36 m in u tes  r e s p e c t i v e l y  i n  

s i n g l o  b i r t h s  (T ig . 1 2 ) .  Tho t o t a l  d u r a t i o n  o f  p a r t u r i t i o n  

i n  s i n g l e  b i r t h s  w i  .n o te d  as 360.91 z  30*85, 338.20 z 
16 .6 7  e n d  393*42 z  4o*09 m in u tes  i n  K a la h a r i*  A lp in e  x 
K a la h a r i and Saunen x K a la h a r i  g o a t s  r e s p e c t i v e l y *

The r e s u l t s  from  the study o f  p a r t u r it io n  in v o lv in g

37 m u lt ip le  b ir th s  a re  fu rn ish ed  in  ta b le s  19 to  2 3 . The

mean d u ra tion s  o f  the f i r s t  s ta ge  were found to  be 190.0  *

21 .1 9  (6 3 -3 43 )#  2 03 .0  * 24.51 (9 9 -325 ) and 2 0 2 .2 ?  z  21 .48

(130*340) m inutes r e s p e c t iv e ly  in  H nlaberi* A lp in e  x

K a la h a r i  and Seenen x  K alah ari g o a t s .  W hile the d u ra tion s

o f  tho second  a toga  a v era g ed 1 3 1 .0  *, 1 .95# 32 .20  * 2 .61 and

29*63 z  2*06 m inutes in  K a la h a ri, A lp in e  x K alahari and

Saansn *. K alah ari g oa ts  r e s p e c t iv e ly ,  th e  v a lu e s  in  reep eot 
o f  the th ir d  s ta g e  were noted to he 138.12 *, 11.03* 120.6  £
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d u ra tion s  ot p a r t u r i t io n  was 359*12 z  26 * 1 j> , 357*20 *

32*23 and 368*73 *, 2 4 .0 3  m inutes r e s p e c t iv e ly  in  the 

th ree  g e n e t ic  groups* The in te r v a l  between the e x p u ls io n  

o f  two s u cce s s iv e  fo e tu s e s  was found to  bo 12*12 * 0*08, 

12*90 + 0*93 and 11*82 £  0*90 m inutes in  K a la h a ri, A lp in e  x 
Mala b a r ! and Saonon sc K alahari g o a ts  r e s p e c t iv e ly .

A n a lys is  o f  tho data showed that th ere  was no s ig n i 

f i c a n t  v a r ia t io n  bo two on gone t i c  groups In  the d u ra tion  o f  

d i f f e r e n t  s ta g e s  o f  p a r t u r i t io n  both  in  s in g le  and 

m u lt ip le  b ir th s *

P la cen ta

The weight o f  p la cen ta  and num ber/slao o f  co ty le d o n s  

o f  does in  d i f f e r e n t  g e n e t ic  groups in  s in g le  and m u ltip le  

b ir th s  are  presen ted  in  ta b le s  24 to  27 and f ig u r e s  13 

and 14* The mean weight o f  p la cen ta  in  K alahari* A lp in e  x 
M sIaberi and Soanon x M alabar! g oa ts  was found to be 

251 .82  £  13*83* 277*60 * 9*49 and 2?0*42 ^  I4*s4  cm 

r e s p e c t iv e ly  In s in g le  b ir th s *  The t o t a l  number o f  

co ty le d o n s  in  the above g e n e t ic  groups wee observed  as 

99*73 z  2*86 , 101.32 + * *6a 1 0 3 *54 +  r e s p e c t iv e ly *

Tho weight o f  p la cen ta  in  K a la h a ri, A lp in e  x M alabar! and 

Saanen as Mala b a r ! was ob serv ed  to ba 343*44 * 10«70,



365*00 £  14 ,33  and 363*66 £  16 ,13  gm r e s p e c t iv e ly  in  

m u lt ip le  b ir th s *  The t o t a l  number o f  co ty le d o n s  in  the 

nhovo g e n e t ic  groups was 107*94 £  2*24* 107*20 ^  3*01 

and 111,32 £  2*99 in  the r e s p e c t iv e  g e n e t io  group®.

A n a ly s is  of the date shoved th at the weight o f  the k id s  

was p o s i t i v e ly  c o r r e la te d  to  the weight o f  the p la c e n ta » 

number o f  la rg e*  medium and t o t a l  number o f  co ty le d o n s  

and n a g s t iv o ly  c o r r e la te d  to  the sm all s iz e d  co ty le d o n s .

The t o t a l  number o f  co ty le d o n s  in  the g ra v id  and 

non g ra v id  horns were r e s p e c t iv e ly  noted  as 38*91 1*90

and 4 1 ,00  +, 1 ,23  in  Mslab&rig 36 ,56  £  0*98 and 44 ,68  *

0 ,9 2  In A lp in e  x H sla h sri and 62 ,25  £  1*98 and 41,23 +

1 ,03  in  Saanen 2  Mala bar i  g oa ts  (T a b lo «2 8 ).  A n a ly s is  o f  

the data stowed that the t o t a l  number o f  cotyledon®  in  

th e  g ra v id  horns m s  s ig n i f i c a n t ly  h igh er than that o f
t

non g ra v id  h orn s . I t  was a ls o  observed  that the weight 

o f  p la cen ta  a s w e ll a s  the number o f  co ty le d o n s  in  m u ltip le  

pregnancy were s i g n i f i c a n t l y  h igh er than those in  s in g le

pregnancy in  sail the g o n o t ic  group© (T a b le -2 9 ),
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F ie*  7* Amnion o o r t  aapoaad -  a p p M rtn ot o f  
lioo?i« within tho intaol amnion*

Fig* b a Ik*tact annlon w ith haad and hoovoa inalda*
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Tic* 9# Intact M inion with head* thorax aud 
abdomen o f  the foetus.

FiC* 10* Rupture o f  tunica and ospuislon o f  tho 
foetus with inteot unbllioal cord.
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F ig *  11* E x p u ls io n  o f  th e  f o e t u s  i n  th e  s t a n d in g  
p o s i t i o n *
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Tabid !•  G esta tion  le n g th  o f  d oes  o f  d i f f e r e n t  g e n e t ic  groups (days)

0£ M alabar! A lp in e  x M alabar! Sannen x Ha lab a rx  T o ta l
births No Range Mean Ho Ifcxnge Mean Ho Range Kean Ho Range Mean

S in g le  174 133-162 1 4 6 .2 3  123 132-160 146 .76  40 134-165 148.80 3 3 9  132-165 146.74
b ir t h  + 0 .3 5  x  ° » 3 5  X  ° » 7 8 + 0 .8 0

M u ltip le
b ir t h  223 137-160 145 .98  46 133-159 145 .80  60 138-160 147 .55  329 137-160 146.58

+ 0 . 3 1  ♦. O.6 5  x  ° » 7 5  x  ° »7 5

T o ta l 397 133-162 146.10  171 132-160 146 .50  100 134-165 143 .05  668 1 3 2 - 1 6 5  146.66
0 .3 5  jt  0 .6 2  + 0 .5 8  _+ 0 .5 3

tJK



T a b ic  2* Qeat& tion le n g th

A m ly fiis  o f  v a r ia n ce  -  S in g le  b ir t h

S ource m  SB m  . F

Dett^e on
g . n . t t c  2 396.0230
g r o u p s

Error 336 25482.9563
/

Total 338 23876.9793

a  EJ a  ts  a  S3 £5 fc3 S3 K  C3 S3 e * 3  J5 BJ =3 3  £1 £3 «  *3 *3 ^  ^  £* S3 S3 W G3 SE J3 GS 3  3  sfl O  » S» iS S3 « a  =3 »  i* US «  a  S* 0 1313

196.0115 2 .6 1  its

73.8421 ------

MS -  Mot s ig n i f i c a n t
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Table 3* Gestation length

Amly&im of variance * Multiple birth 

Source DP SS M3 F

Betvaon
S«ti«tlo 2 126.5297 63.2649 0.84 ttsgroups

Error 326 24470.0174 73.0614

Total 328 24596.3471 - -

«***»j*»iS*3S*3:3jaansBi3siEjjaeji=ns.saaa«saaass«t«n^ajs*3iS:3'«ssa:aeEji9asta»:ia .s a g j,

HS - Hot eignificanfc



Table Gestation length and parity (single birth)

G esta tion  len g th  ( d «. y s)
p a r ity

Ho* o f  o b ser
va tion * Range Average

le t  k id d in g  153 13* -  157 1*6.18  * 0 .6 8

2nd k id d in g  60 133 -  137 1*6.83  * 0 .51

3rd k idd in g  126 13** -  162 1*7 .**  * 0 .* o

T ota l 339 133 -  162 1 *16.72 * 0.83

« a a « »  00 i aessaai* ia * a fl»o o a o i:o a 3 a a o  -a*£»̂ 3<S59=:aJ3t3t?»»iiitl _« -icj .-sa



Analysis oX variance

Source nr ss MS F

Between parity 2 109.421 34.7106 2.84
Error 336 6460.037 19.2263

Total 338 6569.458 73.9369

labia 5, Gestation length and parity (single birth}

eciaieaiass^sa i rsorsaaBtiseti ĜSsi ia-— J is-iuocs

KS - Hot *&cni£ic?jrjt
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Table 6. G«»tatlon length end m%x ot kid (•ingle birth)

Gestation length (days)
Se* ot ftQ# 0f observations Jlsnge Keen

Male 185 132 «* 165 146.56 + 0.34
Fetnale 134 137 - 160 146.84 * 0.33

To tel 339 131 - 165 146.76 + 0.68

«2;a«a«»««s«t.Ma«ctt«o«iaittciaiaa=â «i33aAi<iX3W£3c»Mt»c3]3c:aanj9uc3ec:i3 3a««ttoM*33



Table ?« Gasfcatioa length  end &ox o f  kid  (s in g le  b ir th ) 

A nalysis o f  variance

Source BF SS J© F

Dotvaen seat 1 6*6313 6*6313 0*35 K3

Error 337 6420.3956 19.0522

Tbtal 330 6427.2271 25#6637

ai3a^,ffiiiwaBcg-craJ5clfJ^i«ci3aO£3;5^aai:*Eaaa«iti«c;^sJKa;ci_ -jo a a  0.-9 - i a o a a - : a

US •* Hot significant
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T a b l e  S .  G e s t a t i o n  l e n g t h  i n  r e l a t i o n  t o  s e a s o n  o f  
kidding

Gestation length
S e a s o n

No. o f  observations H&nge Mean -

Sumner 293 132 -  163 146.48 * 0*2?
(STebruayy-May)

n e i n y  1 9 1  1 3 3  -  1 6 0  1 4 6 .9 5  ±  0 . 3 1

{Juno-Oo to bar)

W i n t e r  1 8 4  131 -  1 6 0  1 4 7 * 1 0  + 0 . 3 3

( N o v e m b e r -  J a n u a r y )

T o t a l  6 6 8  131 -  1 6 3  1 4 6 .7 7  + 0 . 3 3

«ca£ssaianJ=3i3a3caiBx*w3aijiaasB vauiJWCKaiiariani;; Saz3s&isi&?sciz3 z2a iâ ai - ! j   ̂xzzj,
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Table 9» G esta tion  len g th  in  r e la t io n  to season  o f  
k idd in g

A n a lys is  o f  va risn o*

Source dp ss ms p

Dafcwean season 2 31*3383 23.6942 1*24 ;.’S

E rror 663 13321.8497 20.7847 -  -

Total 667 13873*2380 45.4799

ĵ̂ >aos:aE5ioaK;a:c3iSitfc3aa»3®at*c3i: .:cia^^aacsasn^«3a2»rj - >joji3ar:ao

\
N 5  -  N o t  s i g n i f i c a n t



T*t>l« 10. S1«M of opprooohlns P»rturltlon

TMJB
priortopartu~
rition

--------------- Colo.tn® ̂ “o*of
int ot P*1Yi

ou«oo

s

80.00*(68)
80.00*

(68)
77.64*

(66)

5$ *  "(SoP

8*(? f  5( ^ f

” < ; ? ?  2i(2 i0/*  52( $ “

7 2 .9 4 *(62)
4 ° . ° o *  12 .94>  5 2 .9 * *  
(34) (»1)

11.7**(10)
23. 52*

(20)
37.6***

(32)

64.70*
(55)

2 0 .5 8 *
44.70'*

f*»8)
100.00*

(83)
68.23*

(75)
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Tabla 11. ** «Hto1 tMp«*»tur« pflor *o parturition

D ili  p r io r  
to  porta* 
r i t i o o

M u  t u p m t t t f *  • faran h .it

Maiataari A lp in . x Malabar! Saaaon x  Kalahari

7 103,5^ 103.78 103.00

6 103,58 103.70 103.5ft
5 103.02 103,81

103.6b
k 103.0ft 103.71

103.623 103*50 103.Jfi
2 10 3 . 0ft 10A»

10J.62

1 103.78 loftoi 103.62

1 ■’••a.,.
103. 7b

** tkabtr o f u l a l i  - 10 favuoj,
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Table 12* Itootftl tssp svatu rs p rio r  to p artu rition

Analysis of variance

Source BF 5S MS F

Bstvesn day® 6 0«<'*617 0*0769 0*91 HS

Error 63 5.32^0 0.08*0 - -

Total 69 3.7637 j - -

- a-saos.^ao aaascns jejrsrajxaia 13 <=a»®»a.4s»a=#.j a a ja-;aq .re# si

HS -  Not significant



Table 13. Duration of stages of parturition in ©ingle birth

.  Duration o f  stages in  minutes
Gcnetlo N0‘  ot -------------------------------------------- --------------------------------------------
Group o b se rv e - 1 s t  s ta g e  2nd s ta g e  3rd stag e__________T ota l

t io n s Range Mean Range Maan Ranga H«an Pongs Mean

H a in b a r l 11 53-370 175.90 12-43 23.63 70-260 161.36 207-548 360.91
♦ 21.33 £ 2 .7 3 + 18.43 . 30.85

Alpine x 25 45-350 204.20 10-40 20.4o 50-170 125.20 202-522 336.20
Halabarl ♦ 17.17 ~ 1.42 *, 5.78 £ 16.67
Saanan * 12 63-355 224.58 12-32 20.00 65-290 150.83 210-663 395.42
Mala la vi + 45.56 £ 1.80 £ 21.56 £ 40.09

caoa ̂5 =30 •a m » 2322 3 3 =̂̂5=3-2123 as oaaSis lass =t - -530 a a :.ass nua , aaa 2.â 2i.“ :̂asî 323«iB
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‘la b io  14* Duration o f  stags* o f  p a rtu r itio n  in  s in g ls  
b ir th

Analyst* o f  varianca -  1st stags

Source ET SS MS

Batwscn genstic 2 
groups

Error

Total

45

4?

13697*487 6845*743 0 .98  NS

313747*826 6972.173

327445.313

a«D£3nai.-.aJOQaaa.'. uABiaaasa sis .u=*jaa^a so -j-icirtci-r a sjqs-.o

NS -  Kot significant
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Table 15* Duration o f  otsgoa o f  parturition  in  sin gle  
birth

Analysis o f  variance -  2nd ctage 

Source t>F SS MS

Sotvean gsn etlc 2 97*371 43*686 0*88 KS
group®

Error 45 2480*545 53*123

Total 4? 2377*916 -  -

oaaessa JCisS3js-3ai2»s35SS3EaBa#aasatBa=ae3«sasS!ac:E7a=3 3s3E*eas*cta=:sj'3<3,3t'3*aa j.^aria

HS - Not significant
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Table 16* Duration o f  stages o f  parturition  in  single 
birth

Analysis o f  variance -  3rd stags

BF S£5 M3 TSouros

Dstveen genetic 2 
groups

Error 45

Total 4?

11904.267 5952.133 2.26 m

116720.212 2638.227

130624.479 -  -  -  ~

0»asst»csE3aj3HWa jiaaasiajsaiiiŜ oacsascwAj-. j-sa-.sieitnseaaisa joj;3-.a . a a u a ja (-

NS - Hot significant
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Table 17* Duration o f  stages o f  partu rition  in single  
birth

Analysis o f  variance -  Total duration 

Source 1>F SS m ?

Between genetic 2 
groups

Error

Total

45

47

21169.2134 10584.606? 0.82 tm

580921.2637 12909.3613

602090.4791 -  -  -  -

oaaaadjj ci-joitt ^rJcancaaajGaa^saa t:'„iat3doaaja3ouaa-Bi.,c;o .  ̂̂  ,,o^

533 ~ Hot significant



Table 18* Duration of different phases of second stage of parturition in single birth

P* Tin f.- * HO. Of
obser* Phase X Phase XI Phase XIX Phase XV Total

Group vatioxie

M*lebarl 11 5.62 ♦, 0.87 2.91 + 0.46 6.27 * 0.96 8.64 + 0.95 23.64 * 2.75

«6l»bari 25 **88 - 0,33 2,32 -4 0,116 6,00 £ 0,31 7,30 £ 0#58 20«,J0 £ 1,49

12 4.23 * 0.43 2.33 * 0 .3 1 5.58 * 0.61 7.33 * 0.73 20.00 *, 1.80Smanen x  
Kalahari

Phase X -  Rupture o f the f i r s t  water bag u n til appearance o f  the spherical sm in iotic  
sac a t vulva (minutes)

Phase XX -  From f i r s t  appearance o f  am inlotic sac to appearance o f  the hooves and auzxl*  
in  the in ta c t am lniotlc sac (minutes)

Phase H I -  Proa the appearance o f the hooves and ousala in  the a a ln lo tic  sac  to  i t s  
rupture uncovering the head and H ob (minutes)

Phase XV -  Prom the rupture o f am iaiotic #a© to the complete expulsion o f tho foetus  
(olnutes)

Gi



Table 19* Duration of stages of parturition in multiple births

Duration of stages in minutes
Grotro ofcsar* Interval betvaan

p vations 1st stags 2nd stags expulsion of two 3rd stage - Total
foetuses

Dangs Moan Dungs Kean Usage Mean Uoc&e Mean Hangs Mean

Kalahari 16 63- 190*00 23- 31.00 8* 12.12 85- 133.12 196* 339.12
343 *21.19 55 *1.95 15 +0.38 280 +11.03 326 +26.15

Alpine x 10 95* 203sC0 25-53 32.20 9- 12.90 80* 120.60 223* 357*20
Mslsbsri 323 *24.51 *2.61 25 £>.93 160 + 0.95 303 +33.23

Soanen x 11 130* 202.27 18* 29.63 7 - 11.82 93- 136.32 302* 368.73
Me lab sri 340 ^21.48 42 ,+2.08 13 +0*90 210 9.96 317 +24.03

aaaossjasaaaa^.aaaajiBtoSRBa^soaTs JuD-3Si.;ss»ai: jjaciia» a ai3sii3»ij=s issâ iSrfaises-xirtjaiaEa-cieiwâ sjsâ issssis JiaesuatsaaEfrscjoss
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Table 20, Duration of atagoa of parturition in nultipla birtha

Aoalyaia of variance - fat a tag a 

Souroo T>F S3 MS

ffrottpa11 6*“*tl0 2 1711*5479 855*774 0.14 HS

Error 34 212568*1818 6252.805 - -

Total 36 214279.7297

£3«tta3G:oB«o** ssaio^soa^'jfia'airaianBt^aaaisaataiecjwKeaa-atjtsojas coja.-snatau^jiEi

KS • Hot aignificant
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Tabid 21* Duration of  stages of parturition in multiple 
births

A nalysis o f  variant© «  2nd stage 

Source BP BS MS F

E«tw«sn gan otio  2 34.6?11 17.3057 0.30 us
croupe

error 34 1974.1435 58.0631

IttCal 36 2008.7566 - - - -

''wŝ tJESiaatŝ ajasnoaoatasssucswatBCJ-tEieinacsawcmtsajjâ .̂icja

1'TS * Not significant



'*3

Table 22* Duration o f  etagea o f  p a r tu r it io n  in  m ultip le 
birth®

Anolyals o f  variance -  3rd atage

Source DF SS MS

Betveen gen etic  2 2269*6^07 113^*020 0 .60  N;
group®

Error 3h £*7357 *3B6h 13£>2*86fc

T ota l 36 £*9627*0271

asi^aaaadesint.iJuBdBundaiaaMaa^^au^aisas^^u^titaaa^DciMURsanuDaata

KS -  Hot a ig n ifle a n t



A 4

M l o  d u r a t i o n  at  a t a g a a  © f  p a r t u r i t i o n  i n  e i u L t i p l a

hlvtliz

A n a l y s i s  o f  v a r & a n c a  •• T o t a l  d u r a t i o n  

Source VT S3 MS r

Bat!,/a«n donatio 2  849 .6574  424,0255 0 ®0 ) ns
groups

Ks?ror • 34 321501.3318 9433*927

T o t a l  36 3 2 2 3 3 1 . 1 8 9 2  -  -  ~  ~

ssaarâ isŝ rt̂ syEsis latt c sjsciEatsj cs a--, c3-3» q q o o ^  jsb*o a&zijzt n̂ s o -un«ŝ n:Q9

KS -  tiOt s ig n ific a n t



Table 24. Placental weight* weight of kid «nd numbs 2? of cotyledon# In single birth

P la ce n ta l v t»  tft. o f  k id  
SI Qaaetic ' («} <kS)
HO croup ^ * “o L ---------- ---------------  ----------------- --

Lzrgv

Ho. o f  co ty le d o n s

Medium S n a il
T otal

rfenga Hoars Stonge Mac a Itonso Mean Range Mean ftaaga Mean n&ng® Mean

1 m ia lM P i I t  180- 2$1m82 0*6- 1*36 2 «  9 .1 8  5 8 - 82.00 5 -  8*70 8 2 - 99*73
313 ^  13*83 3*0 ^ 0 .20  14 * 1«08 91 * 2 .6 ?  17 £  1*09 116  ^  2 .S6

2 A lp in e  s  23 213- 277.60  1 .0 -  2 .32  3 -  11.08  5 9 - 77*23 6 -  12.96 8 3 - 101.32
Malabart 365 £  9*49 3*5 *, 0 .1 5  t ?  ♦ 0 .? 6  37 + 1 .83  25 + 1.01 119 * 1 .68

3 Saanoo x 12 £05- 270 .42  1 . 0-  2.32  6-  12.00  60-  78 .50  7 -  13.00  82- 103.54
tf&lnfcsrl 340 * 1 4 .5 4  3 .0  * 0 .1 3  19 * 1 .0 8  S3 * 2 . 4 6  20 £  1 .24  119 * 2 . 4 ?

Ot»S3tte-3S,.».jc2if£sia3n jjj,3-7.*os .bokt 33j *,3n3£) sac* es art at-a laauoJCi j-jnt. .oars :-~ c3a



Table 23* PX®coi3tal weight* weight of hid find nuahar of cotyledon® Its
single birth

C o rre la t io n s

Ho C o rr e la t io n  M nl*bari A lp in e  x  K alahari Soasian x Welab&rl

t Between wfc. o f  k id  and r  *  0 .790?**  r  o  0 .017**  r  «  0 .834**
w t. o f  p la cen ta

2 Batvcen wt. o f  k id  and no. r  * 0 .9023** v * 0 .697** r  »  0 .734**
o f  la r g e  co ty led on *

3 Between u t . o f  k id  and n o. r  ■* 0.8S63*'* r  a 0 .397* r  «  0 .8 0 ?* *
o f  »ediuca co ty le d o n s

4 Bat we ©a w t. o f  k id  and n o . r m - 0. 722* v o> -0.3£>9* r   ̂ -0 .7 7 9 * *
o f  siaftlt co ty le d o n s

5 Between v t .  o f  k id  and n o . r  -  0 .9277** r  0 0.3S1** r  * 0 .737**
o f  t o t a l  co ty le d o n s

ca^au . - ■- — ; ass a co«t*s3d^ -so *3 - a=arscĵ î s=j3i3n st wsmcj 7 *: ;:.asa jass^ j«asa3»-3ss'3,iTai3»-i j  --Jsxs

« In d ica te s  s ig n i f ic a n c e  a t  3,  ̂ le v e l
^wjxxilcatss s ig n i f ic a n c e  a t  IT- le v e l



Table 26* Placental weight* weight of kids and numbsr of cotyledons In
aa ltip le  birth

~ Placental b’fc* \vt* of kid Ho* of cotyledons
f  “ “ •“ ■’ X l S j -  («> t o !HO Group wnfrfrtn* ..................  ....................... ............■ —..........— —---------irutiou* Large Medium Snail

- Range Mean' Range Mean Range Kean Range Mean Range Kean Range Heau

1 Kalahari 16 2 SO- 343.44 1.4- 2*64 3- 6.12 69- 39*44 6- 10.97 83- 107.94
hy> + 10*70 4*4 £ 0*23 14 + 0*68 98 £1*97 19 £0.83 123 £ 2.24

2 Alpine 'x 10 295- 365*00 2.5- 3*94 3- 6.90 74- 90.90 3- 7.40 89- 107.20Kalahari 410 £14*53 7.0 £0*40 14 £0*86 99 £2.33 9 +0.45 121 + 3.01

3 5**nen x 11 285- 363*64 1.3- 3.74 6- 11.00 69- 88.72 7- 12.09 93- 111.82
Helabar! 440 £16.13 7*0 +0.43 20 +1.21 97 £2*86 16 £1.03 130 + 2.99

aaaas3caaaaacaaaoita3ac3a3£!aaaaooar.;sa»iiani3st}a39a*»asi»^0£ioaaaoo^3a3ciaaaaaoi:^c;uat33»n3^£:3a(isaisssaajfu3



Table 27* Placental weight* weight of kids and auabor of cotyledons In
multiple birth

C o rre la t io n

S i
Ho C o rre la t io n K alahari A lp ine x K alahari Saaneci x H&labari

1 Ret wean wfc. o f  k id  and 
v t .  o f  p la cen ta

2 Between wt* o f  k id  and no. 
o f  la rg e  co ty led on #

3 Between wt* o f  k id  and no. 
o f  sodium co ty led on s

v » O.S46** r  « 0.?68** r  « Q.8?6**

r  »  G.663** r  «  0 .862**  r  »  0 .893**

r  a 0 .877** r  * 0 .  685*

4 Between wt* o f  k id  and no* r  a -0 .4 5 8
o f  s isa il coty led on #

5 Between wt. o f  k id  and no. 
o f  t o t a l  co ty led on s

r  a -0 .6 91

r  « 0 .673*

r  * -0 .7 4 ? * *

r  a 0. 672** r  a 0 .796** r  a 0 .735**

,13 . n 50a—aaaJ 3 ja o -i'j j';3aaa .13 — -5 j  :^ac‘3 .:j,3,ss .njr:oMO = -..s«ruS J

* In d ica te s  s ig n i f ic a n c e  a t l e v e l
- - In d ica te s  s ig n i f ic a n c e  a t  1/> le v e l



Table 28. Distribution of cotyledons in gravid and Son~gravid horn of uterus

SI S cu e t ic aravict horn Kcm-gravid horn *T*
SO Croup Lar«e Mediiaa Sm ell T ota l Largo Medium Sm ell T ota l va lu e

1 Malabari 6* 00 
£ 0.84 *»7.64 5.27> 1.66 * 0.62

38.91 
„► 1.90

3.18 
jk 0.42

34.36
J;1*33 3.43

*0.33
41.00 
♦1.28

7.82**

2 A lp in e  x 
Kola b a r !

7.08
*0.34 •>3.16

<•0.98
6.40
*0.35

36.56
£0.93

4.00
Jta.29

34.32
*p.98

6.5 6 
+0.56

44.63
+0.92

8.86**

3 Saanm x 
K alahari

8.08
iO*75

^7.83
*1.68

6.33^0.72 62.23*1.98 4 .27
*0.02 30.67♦1.18 6.67

*0.71
41.25^1.08 9.32**

H3Q4CJ J-3I3 T6 -C!£!3̂ SC5SCi=lt3£3«l̂ .C2— a ̂  J IISO.! 338^ 83 8083 J J  J   ̂ 3 J  J = m  ,  . U *3 ." .'(SS3

* Indicates significance at 5,̂  level 
** Indicates significance at l£ level

&so



Table 29* Height of pl&ooobfi and number of cotyledons in single aa3 multiple birth

K alahari A lb ino x__ M alabar! saanen x  H alabarl
S in g le  M u ltip le  *fc«value S in g le  M u ltip le  f t*va lu e  S in g le  M u ltip le  ’ t 'v s lu o

Weight o f  251.02 343.44 5.3^®* 277*60 363.00 4 .97 **  270.42 362.64 4 .29**
p la cen ta  *13*05 * 10.70  9 .49  *14 .53  *14.54 *10.18

Ho. o f  99 .73  107*94 2 .2 9 **  101.32 107.20 1.80** 103.54 111.82 2 .16**
co ty led on s  ^2 .86  + 2 .24  ^ 1 .6 8  _  3*01 * 2 .4 ?  + 2 .99

a 2 j33,:a33r..n ~ ̂ _3 ,a cs ca - s j3  -  ̂ 1.52  ̂j  ja a  jaa zzzzz 3 a ait; a 5 -aas - a ts 12-33 iaesna-oo^aasa a a j -3 a cs

* In d ica tes  e lc n if i c a n o e  aft 5*j le v e l  
ItxlicaCos e ic n if i c a n c e  a t  If* l e v e l

V.TO



DISCUSSION
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Tho ov era ll length o f  gestation  period o f  does 

(146*66 + 0*53) observed during the course o f the present 

study found to be v e il  within the range off the values 

reported in the d iffe ren t breeds o f  go* fcs by ea r lie r  

worker® (Santiago* 1946$ Lai* 1954p Oupta and Som* 1364s 

Roberts* 1971# Dcdawy et al* 1972} Sudarsemn and Re^o,
1373 and Peafcor* 1978)* Tho G estation  p eriods o f  >telabari0 

A lpine * Kalahari and Satanen x Kalahari crosses  in  s in g le  

b ir th s  end m ultip le  birfcjws were noted re s p e c t iv e ly  as 

146*25 £  0*33 and 143*98 £  0*31 day®, 146*?6 £ 0*35 and 

145.80 £  0.63 days and 148*60 £  0.78 and 147*35 £  0.73 day® 

A nalysis o f  the data revea led  that there was no s ig n if ic a n t  

v a r ia t io n  in  the g es ta tion  length  between tho gen etic  

groups both in  s in g le  and m u ltip le  b irth s  (T ables- 2 end 3) 
The breed e f f e c t  on the g es ta tio n  p eriod  o f  goats has not 

been adequately reported  in  the l it e r a tu r e . Xn the case 

o f  c a t t le  the length  o f  gesta tion  has been found to d i f f e r  

between the broods and ce r ta in  hybrids (R oberts, 1971)*

Xt woe further observed that the length  off gesta tion  in  

m u ltip le  pregnancy was s l ig h t ly  lover than that in  s in g le  

pregnancy. S im ilar observa tion  lias been made in  go-tfc by 

Peabos* (1976)* Xn con trast* tho length  off g es ta tion  in



Alpine goat'e was reported  to ijavo remained unchanged 

ir re s p e c t iv e  o f  the l i t t e r  sis®  (Bhatnagar ot o l .  1979).

According to  Roberto (1971)t young cows in  th e ir  

f i r s t  and second g e s ta tio n  carry  foetu ses one or  two 

days lo c o  than o ld e r  onaa* In the present study » the 

d if fe r e n ce  in  the g es ta tio n  p eriod  due to p arity  was 

found to  be non s ig n if ic a n t  (T a b lo -5 )*

Sax o f  tbo k id  had no in flu en ce  on thG G estation  

longth  o f  does (T able-7 )»  Tha prosant study io akin to 

that recorded by A lfranca  (1972) in  ahoop* * however,

Jancica (19G3)» Mabajan et a^. (1970)* Kaushioh and Arorn 

(1973) i Ztolson (1976) and T h r ift  and Butt (1977) in  ewes 

and G i l l  and Rev (1972) in  doos reported  that the tuala 

foetu ses wore in variab ly  ca rr ied  o few days longer then 

the femalo fo e tu se s . The va r ia t io n  was a ttr ib u ted  to the 

h ighor b ir th  weight by fcho male footua am compared to that 

o f  the female kid® (G il l  and Dov* 1972)*

Tho season o f  k idding d id  not hove ary s ig n if ic a n t  

o f fo e t  on the g es ta tion  length  o f  goats under study 

(T ob ie-9 )*  An ob serva tion  s im ila r to th is  has been made 

by ftathal end Nhlr (1980) in  the case o f  Kalahari goats 

and th e ir  crosses  with A lp ine and Saenen* liowever, severa l 

rep orts  are a v a ila b le  in  the l ite r a tu r e  in d ica tin g  d e fin ite



seasonal trends in  the ro ta  o r  kidding in  goats o f  

d i f fe r e n t  broods (Oupte and Bora* 19&^J G i l l  and Dev,

197^5 Singh and Singh* 191 h and tfani e t  o l .  19&9)#

Out o f  663 births* 339 (50#755j) were single* 301 
(63*06^) twins and SB (6.19/a) trip lets#  The present 

finding® arc essen tia lly  in  keeping with the observations 
made In Mslnbari goats by Shamaughasundaraia (1937) • On 
the contrary* Wilson (193S) recorded as high as 77*6 
per cent o f  saulilple births in  Dlock Bengal gouts* Amble 

ot « l#  (196*0 reported tho Incidence o f  twinning# 
tr ip le ts  and quadruplets os 63 per cent* 11#3 par cent 
and 1*3 per cent respectively  in  Beetal goata, Tho 

incidence o f single and twin births In Malabarl goats as 

recorded by Sudcrsanan and Raja (1973) was much lower 
than the values obtained in tho present study# The 

authors, however* recorded 17#67 per cent in tr ip le ts  
which was very high when compared to the data presently 

observed#

F ifty  nine (69*&1',t) kidding# occurred  during day t t o  

and 26 (30#59^) d e liv e r ie s  took p la ce  during tho n igh t. 

In forsB tion  on d iu rna l v a r ia t io n  o f  kidding appears to bo 

scanty# In  the cane o f  sheep* the rep orts  in  th is  regard 

by various workers a rc  c o n flic t in g #  V hllo Vounis and

33



Gaboorg (1976) reported  maximum lambing between 13*00 to 

18*00 hours* Totsar (1979)* Knushioh e t e l*  (1973) and 

Knuohlsh and Onhni (1973) observed m&xicura latnbliig between 

midnight and 6 a*ia* George (1970) observed that the 

d is t r ib u t io n  o f  lambing d if fe r e d  eeong breed with 37 per 

cent o f  Merino end 6Z per cen t o f  Dorset horn ewes latsbing 

during day time* Sreocan Narsyana (1981) recogn ised  two 

peaks in  the ra te  o f  lambing v is*  between midnight and 

6 a«m* and between 3 to 6 p*m* Tho percentage o f  ca lv in g  

in  c a t t le  wan reported  to be more during night (37*63) 

than durir^ day time (D ecca rl, 1978)* However* Edward 

(1979) end Sroeman Saraynna (1981) recorded  more number 

o f  ca lv in g  during day time than a t  night*

I t  was observed that 13*33 per cent o f  goats assumed 

standing p o s it io n  while tho rcssiinii^ ; (86*^73) were, in  

recumbent p o s it io n  a t  the time o f  f o e t a l  expulsion* 

In v e stig a tio n  on posture o f  the does e t  the t in e  o f  del ivory  

appears to  have not been recorded in  the l i t e r a tu r e .  

A ccording to Roberts (1971) tho mare and eow u su a lly  l i o  

ou t f l a t  with le g s  extended whereas the cow* b itch  and ovo 

o re  more l ik e ly  to l i e  on th e ir  sternum*

The tum efaction  o f  the vulva * engorgement o f  tho udder 

end re la x a tio n  o f  the p e lv ic  ligam ents were observed to bo



o n ly  csodoreto iu  m a jority  o f  tho dooe e t  seven day p r io r  

to p a r tu r it io n  (T ob lo-10 ) • Vtth advancement o f  k idding 

tim e, there was p rog ress ive  in crease  in  the in te n s ity  

o f  a l l  the above oyiBptoino* On tho day p r io r  to k idding , 

most o f  the doos e x h ib lto d  high degress o f  vu lva l tume

fa c t io n , udder engorgement and re la x a tion  o f  tho p e lv ic  

ligam ents* Tho present fin d in g  a rc  in  general agreement 

with those o f  Roberts (1971) and Arthur (1973) who 

reported  that tum efaction  o f  vu lva , udder engorgement 

and re la x a tio n  o f  the p e lv ic  IXgamants are the post 

c e r ta in  in d ica tio n s  o f  approaching p a r tu r it io n  in  foafco* 

Colostrum was observed fo r  the f i r s t  time on fou rth  day 

p r io r  to k idding in  30 (33*293) onicialo and in  the 

remaining * two days b e fo re  p a rtu rition *  This i s  akin to 

the fin d in g  o f  Roberto (1971) and Arthur (1973) who 

reported  that in  moat o f  tho aulo&lB udder would undergo 

hypertrophy fo r  a v a r ia b le  p eriod  and se cre te  m ilk 2 -3  

days b e fo re  p a rtu rition *  V is ib le  flow  o f  l iq u i f i e d  mucus 

was detected  in  73 doe© two days p r io r  to kidding and in  

o th ers  2h Ziours be fore  the onset o f  p a rtu rition *  Tho 

present fin d in g  oro  in  general agreement with those 

recorded  by Roberts (1971) and Arthur (1973)* According 

to these au th ors, l iq u i fa c t lo n  o f  the c e r v ic a l  mucus or 

se a l which s ta r ts  a couple o f  days before  kidding i s  a 

ch a ra c te r is t ic  s ig n  o f  approaching p a rtu rition *



36

A drop in  body temperature Un® hoen considered  by 

many a® a ty p ica l symptom o f  approaching p a r tu r it io n  in  

the case o r  cows (Volltsan and VolXmau, 19423 P etersen ,

1936 and Ewcb&nkf 1963) and ewes (Viufialdt and Makin,

1973)* ISowover, no s ig n if ic a n t  flu c tu a tio n  in  tho body 

temperature o f  doea a t  any atogo o f  propartum period  too 

ob serv ed !in  the present study (T a b le -1 2 ). This in in  

keeping with the observation s o f  Jem s and N ifton  (1971) 

who recorded  tear® o r  le a s  the same body temperature in  

goats  during the lu s t  ton days o f  pregnancy*

The duration  o f  f i r s t  stage o f  p a r tu r it io n  in  s in g le  

and m ultip le  b ir th s  in  Mainbori* A lpine x  Malabari and 

Soanen x  Ha, la  b a r ! m e  noted as 173*9^ +, 21.33 and 190.00 ^ 

21 .19 m inutes, 204.20 ^  17*17 and 205*00 £  24.31 mlnates 

and 224.38 _» 43.56 and 202.27  ±  21.48 minutes re sp e ctiv e ly , 

There was no s ig n if ic a n t  v a r ia tio n  between g e n e tic  groups 

in  the f i r s t  ©tags o f  p a r tu r it io n  both in  s in g le  and 

m u ltip le  b irth s  (Tabic 14 and 2 0 ). Xn the case o f  sheep, 

K&ushisli and Arora (1974) reported  s ig n if ic a n t  d iffe re n ce s  

in  tho duration  o f  tho f i r s t  etago o f  labour between 

g e n e tic  group© o f  owes*

The du ration  o f  tho second stage o f  p a r tu r it io n  was 

reported  to be very sh ort in  ©was (Marshal and Haloony 

19325 S a lisbu ry  and Van Bemarfc&y 1961$ T iv a r i « t  a i .  1969?
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Kauehlah «nd Arora0 1975 and Bhsik and Kohll» 1930). Xn 

the present study the period o f  second stage o f  parturi
tion  in  Kalahari* Alpine x Kale bar! end Saanen x  Ha labor I 

In single and multiple birtha were 23*63 £  2*75 end 
51*00 > 1*95# 20**40 £  1.42 end 32*20 + 2*61 end 20*00 ♦

1*60  end  29*63  £  2 *0 3*  Th© mean v a lu o  o b s e r v e d  i e  i n  

k e e p in g  w ith  t h a t  r e p o r t e d  by T lw s r i  e t  n l*  (1 9 6 9 ) in  

d o e s *  T h e re  wee no s i g n i f i c a n t  v a r i a t i o n  i n  th e  d u r a t io n  

o f  th e  s e c o n d  s t e g e  o f  p a r t u r i t i o n  b e tw een  th e  g a r o t t e  

g r o u p e  ( T a b le - 15 and  2 1 ) .

T he in te i* v a l  b e tw een  th e  r u p tu r e  o f  th e  f i r s t  w a ter  

bag  and th e  a p p e a ra n ce  o f  th e  a m n io t ic  s a c  was fo u n d  to  

b e  3 *3 2  + 0 * 3 7 1 4 *2 3  *  0 * 3 3  and 4 *2 3  + 0 * 4 3  m in u te s  i n  

K a la h a r i*  A lp in e  x K a la h a r i  and G a scon  x  M a la b a r ! 

r e s p e c t i v e l y *  The t ia m gap b e tw een  th e  a p p e a ra n ce  o f  th e  

o m n lo t l c  s a c  and  th e  a p p e a ra n ce  o f  th e  h o o v e s  and  mussele 

i n  th e  i n t a c t  am nion was n o t e d  to  be 2*91 £  0 *4 6 *  2 *3 2  +
j

0 * 1 6  and 2*3 3  £  0*31  m in u te s  r e s p e c t i v e l y  i n  the a b o v e  

o r d e r *  From th e  a p p e a ra n ce  o f  th e  h o o v e s  and m u ssle  t i l l  

th e  r u p t u r e  o f  th o  am nio t i c  e s c  i t  t o o k  6 *2 7  + 0*96

m in u te s  in  K a la h a r i*  6 * 0 0  + 0*31  I n  A lp in e  x  K a la h a r i and
/

5*5B £  0*61 m in u te s  i n  s a a n e n  x  M a la b a r i d o e s*  Tho in t e r v a l  

b e tw een  th e  r u p tu r e  o f  th o  a m n io t ic  e a c  a n i  th e  c o m p le to
1

e x p u ls i o n  o f  th e  f o e t u s  in  M a la b a r i*  A lp in e  x K a la h a r i en d
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Saaucn x  Kalahari wno ix>ted as 8*68 j* 0*93* 7*80 ±  0*38 

and 7*83 + 0*73 ©inutgo r e s p e c t iv e ly • The duration  o f  

tho d i f fe r e n t  phases o f  second stage o f  p a r tu r it io n  i »  

comparable to that reported  by Kaushish and Arora (1978) 

in  avQS*

The duration  o f  tho th ird  stage in  K alahari« A lpine x 

f& iabarl and Ssmnon x Malabar! averaged 161*36 £  18.83 and 

138*12 + 11*03* 123*20 * 3*78 and 120.60 + 8*93 and 130.83 

+, 21*36 and 136*82 9*96 minutes r e s p e c t iv e ly  in  s in g le

and S iu ltip lo  b irth s  which are? comparable to the values 

reported  by T iw cri o t  a l*  (1969) In goats and Knushlah 

and Arora (197;0  c woa* Tho v a r ia tio n  in  tho duration  

o f  th ird  stoge between g en etic  groups wso not s lg n lf le a n t  

(Tabie-16 and 22)* There was a lso  s ig n if ic a n t  .varia tion s 

in  t o t a l  duration  o f  p a r tu r it io n  betwoon g e n e tic  groups 

betfr in  s in g le  and m u ltip le  b ir th s  (Table-17 and 23 ) .

The p la cen ta l weight in  Kalahari* A lpine st Kalahari 

ami Saemon x M alebar! In © ingle and m ultip le  b ir th s  was 

observed to be £31*8? + 13*83 and 383.88 _+ 10 , 701 

277*60 + 9*89 and 365.00 + 18.53 and 270.82 * 18*38 and 

363.68 j. 11*1U c  r e s p e c t iv e ly . Tho ovara 11 weight o f  the 

p lacenta  observed i s  akin to  that reported  in  goats by 

e a r l ie r  workers (T iw sri e t  ajL. 19695 Prasad and t'ondey*1931) *
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T he p l a c e n t a l  w e ig h t  was a l s o  n o te d  t o  be p o s i t i v e l y  

c o r r e l a t e d  w ith  b i r t h  w e ig h ts  o £ th e  k i d  b o th  i n  s i n g l o  

an d  m u l t ip le  k id d in g  (T a b lo -2 3  en d  2 7 ) .  S i a i l a r  

f in d i n g s  h a v e  b e e n  r e p o r t e d  e a r l i e r  i n  c a t t l e  by Eadu 

en d  K s ik ln l  (1 9 7 3 )  n od  Kao and Pao (1 9 7 9 )*  Tho t o t a l  

number o f  c o t y le d o n *  i n  M a ie b o r i ,  A lp in e  a  Mala b a r i  and 

Gannon x  K a la h a r i i n  s i n g l e  and m u lt ip le  b l r t h a  we© fou n d  

t o  b e  99*73 + 2*Bd az»cl 107• 9^ ^  2 *2*̂ 3 101*32 f  1«6B and 

107*20  + 3*01 and  103*3** * 2***7 and 111*02  *  2*99  

r e s p e c t i v e l y *  The v a lu e s  p r e s o n t ly  o b s e r v e d  o r e  a k in  t o  

th e  f in d in g s  o f  P ra sa d  and P an d oy  (1 9 0 1 ) i n  g e a e s *  A 

p o s i t i v e  c o r r e l a t i o n  b e tw e e n  b i r t h  wolgbfc o f  th e  k i d  and 

th o  number o f  l a r g o *  medium and  t o t a l  number o f  c o t y le d o n s  

wee o b s e r v e d  i n  s i n g l e  and  Emit ip  l a  b i r t h s  (T a b le *  23 and  27 ] 

Rao and  Deo (1 9 7 9 )  o b s e r v e d  a  p o s i t i v e  c o r r e l a t i o n  b etw een  

th e  w e ig h t o f  th e  c a l f  a n d  th e  number o f  l a r g e  s i z e d  

c o t y le d o n s  in  O n g o le  c a t t l e  en d  t h e i r  c r o s s e s *

The number o f  c o t y le d o n s  I n  th e  g r a v id  b o rn  was fou n d  

t o  be  s i g n i f i c a n t l y  h ig h e r  th a n  t h a t  i n  th e  non  g r a v id  h orn  

( T o b le -2 8 )  * i t  va o  f u r t h e r  o b s e r v e d  t h a t  l a r g o  a ls e d  

c o t y l e d o n s  w ere h i c h o r  i n  th e  g r a v id  h o rn  than  i n  th e  non 

g r a v id  h o rn  a s  r e p o r t e d  by D a h ly a -e t  e l *  (1 9 7 3 ) i n  c a t t l e *
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D ata p r e s e n t e d  I n  t a b l e  -  29  .r e v e a le d  t h a t  th e  w e ig h t 

o f  th e  p l e e o n t e  a s  w e l l  a *  th e  t o t a l  number o f  c o t y le d o n *  

w e ? *  s i g n i f i c a n t l y  h ig h e r  i n  m u lt ip le  th an  i n  a in t; l a  

p r e g n a n c y  i n  e l l  th e  g e n e t i c  g r o u p * • S im i la r  f in d in g *  

w ere e l s o  made I n  B n r b c r i  g o a t *  b y  Praead* e n d  P an dey  (1 9 8 1 }•



SUMMARY



3UHHARY

A sy stem a tic  stu d y  in v o lv in g  tlio us© o f  85 does 

com pris in g  o f  27 Mttlaberl* 35 A lp in e  x  K alahari ami 23 

Saenen x K alahari c r o s s e s  roa red  and m aintained a t 

Msnnuthy* Kerala* under A l l  In d ia  C o-ordinated  Research 

P r o je c t  on (Scats f o r  M ilk wris c a r r ie d  ou t in  o rd e r  to  

a s c e r ta in  the g e s t a t io n  len gth *  p ro ce ss  o f  p a r t u r it io n  

and p la c e n ta l d e t a i ls *  In  a d d it io n  583 breed in g  

p a r t ic u la r s  gath ered  fro©  the r e g is t e r s  m aintained a t 

th e  P r o je c t  was a ls o  u t i l i s e d  f o r  a sse ss in g  the g e s ta t io n  

len g th  and freq u en cy  o f  occu rren ce  o f  m u lt ip le  b ir th s*

The s a lie n t  observation s made and tho v a l id  in feren ces  

drawn are In d ica ted  below ;

Tho o v e r a ll  g e s ta tio n  length  o f  does o f  d i f fe r e n t  

gone t i c  groups was found to be 186*06 j* 0*33 days* Th© 

g e s ta t io n  p eriod  o f  Molabar1* A lpine x Kalahari and 

Saonen x Kalahari does was observed os  186*25 + 0*33, 

186*76 £  0*35 and 188,60 £  0 ,78  days r e s p e c t iv e ly  in  

s in g le  b ir th s  and 185*96 * 0 .31* 183.80 * 0*63 and 187.53 

£  0*75 days r e s p e c t iv e ly  in  m ultip le  b irth s*  As between 

g&nstio groups there was no v a r ia t io n  in  tho length o f  

g e s ta t io n  p eriod  both in  s in g le  and m ultip le  b irths* 

P a r ity  o f  the dam d id  not have nny influences on tho
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g e s t a t io n  le n g th , the v a lu e s  f o r  the f i r s t ,  oecond and 

th ir d  k id d ln gs  baling 1 ^ 6 * 1 8  £  0 * 6 £ 9 1 ^ 6 * 5 8  ^  0 * 3 1  and 

1^7*^* +_ 0 % h 0  days ressp sctive ly*  S im ila r ly  the g e s ta t io n  

len g th  was not re g u la te d  by the eex o f  tho k id ,  the mean 

value© b e l^ j  9-'j6#5C> _♦ 0*3'* days f o r  pregnancy w ith D ole 

k id s  end 1/i6«2& £  0*33 days f o r  that v lth  f« ;n a lc  k ids*

The length  o f  g esta tion  during uutscier, ra iny  and winter 

was noted to be l46*»*8 £  0*27, 1^6*93 ±  0 .31 and 

1^7*10 £  0*33 days re sp e c tiv e ly *  The v a r ia t io n  in  tho 

g e s ta tio n  p eriod  between seasons o f  k idding was not 

s ig n if ic a n t*  The percentage o f  s in g le ,  twin and m ultip le  

b ir th s  was observed to  be 30*79# h%mQG and 

re sp e ctiv e ly *  The rat© o f  k idding was ©ore (69*^1>) 

durlr^; day time than In tho n ight (30*6£)*

The sign s o f  approaching p a r tu r it io n  was assessed 

based on the degree o f  m anifestation  o f  such symptoms ns 

tum efaction o f  the vu lva , udder engorgement and re la xa tion  

o f  the p e lv ic  ligam ents* I n i t i a l l y  the symptoms exh ib ited  

by the does were on ly  boo derate but on nearing p a r tu r it io n  

there w&© conspicuous Increase in  the In te n s ity  o f  those 

changes* Colostrum was present In a l l  the animals two 

days p r io r  to  p a rtu rition *  V is ib le  flo w  o f  cerv lc& l 

mucus was evident in  73 does two days p r io r  to kidding 

and in  a l l ,  2 h  hours b e fo re  p a rtu rition *  There was no
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s ig n i f i c a n t  f lu c t u a t io n  in  tho body tem perature o f  does 

d u rin g  prepartum p e r io d .

The d u ra tion  o f  tho f i r s t  s ta g e  o f  p a r tu r it io n  v ia .  

tho p e r io d  between th o  commencement o f  the labou r pain  

and th o  ru ptu re o f  th o  f i r s t  r a te r  bag# in  M alabo?!#

A lpine s  MaAabari and Seanen x Molabari rao r e s p e c t iv e ly  

noted as 175*90 + 21*39* 204.20 ♦ 17*17 and 224.36 ♦ 43*56 

minutes in  s in g le  b ir th o  and 190*00 * 21.19# 203*00 * 24.51 

and 202.27  £  21.48 minutes r e s p e c t iv e ly  in  c in lt lp lo  b irths* 

The second stage o f  p a r tu r it io n  vis?* the period  from the 

rupture o f  the f i r s t  ra ter  bog to  the oxpulsion  o f  tho 

foe tu s  in  s in g le  b ir th  and the in te rv a l between rupture o f  

the water beg o f  tho f i r s t  fo e tu s  and the expulsion  o f  a l l  

foe tu ses  In m ultip le  b irth s#  in  M alabar!, A ipino x Malabar! 

and Saanen x  M slabar! uaa found to la s t  23.63 £  2 .75 

minutes* 20.40 £  1 .42 minutes and 20.00 £  1 .8  minutes in  

s in g le  b irth s  end 31*00 £  1.93 minutes# 32.20 +, 2.01 

minutes and 29.03 £  2 .06  minutes in  m ultip le  b ir th s  In 

the re sp e c tiv e  g en etic  groups. The th ird  stage v i s .  the 

p eriod  from the expu lsion  o f  fo e tu e /fo e  tuses to  tho 

expu lsion  o f  fo e ta l  mombranos averaged 161.36 £  10.43 

minutes# 125*20 £  3*76 minutes end 150.S3 £  21.56  minutes 

r e s p e c t iv e ly  fo r  Mo la  burl 9 A lpine x Malabax’ !  end



Samoan x M alabari in  s in g le  b irth®  and 138*12 £  11*03,

1 2 0 * 6 0  £  0 * 9 5  and 1 3 6 * 8 2  £  9*96 m inutes in  m u ltip le  b irth a  

in  the same order*  A n a lye io  o£ tho data rev ea led  that 

the d u ra tion  o f  d i f f e r e n t  stage#  o f  p a r t u r it io n  d id  not 

vary  s i g n i f i c a n t ly  between g e n e t ic  groups e ith e r  in  s in g le  

o r  in  m u lt ip le  b ir th s *  Tho t o t a l  d u ra tion  o f  p a r tu r it io n  

in  tho th roe  g e n e t ic  groups was 360*91 *, 30 .83, 330.20 £  

16*6? »nd  393*62 £  60*09 in  s in g le  b ir th s  ond 339*12 £

26*13* 337*20 £  32*23 and 363.73 £  26.03 m inutes in  m u ltip le  

b ir th s *  the d i f fe r e n c e  between g e n e t ic  groups being  toot 

a t  v a r ia n ce .

The iaean weight o f  p lacenta  in  M&lohari* A lpine x 

Mala burl and Snsnen x  Malabar! was observed to bo 231.32 £  

13*83 g* 277*60 £  9*69 g  and 270*62 £  16,36  g r e sp e c t iv e ly  

in  s in g le  b ir th s  and 363*66 £  10.70 g , 363*00 £  16.33 c 

and 363*66 £  16*18 g r e s p e c t iv e ly  in  iauifciplo b ir th s . Tho 

number o f  coty ledon s In th o -g e n e tic  group was 99*73 £  2.860 

101*32 £  1.60 end 103*3^ £  2.67  r e s p e c t iv e ly  in  s in g le  

b ir th s  and 107.96 £  2 , 26 , 107*20 £  3.01 and 111.02 £  2 .9 ^  

in  m u ltip le  b ir th s  in  the above order* S t a t is t ic a l  an a lysis  

showed that the weight o f  k id  was p o s it iv e ly  co rre la ted  

tho number o f  la rgo  and medium slued  coty led on a , i Jowover, 

there wee negative c o r r e la t io n  between weight o f  hid and 

the number o f  sm all slssod cotyledons*
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Xho t o t a l  number o f  coty ledon s In the gravid  horn 

was found to  be 38*93 +, 1*90, 56*38 £  0*98 end 62*23 £  

1*98 in  Malab&ri, A lpine x Malaburl end San ncn st Malnbari 

goa ts  re sp e c tiv e ly *  In  tho non gravid  horn, tho number 

off coty led on s was *00 * 9*28, 44.68 * 0*92 ondl 41*23 *, 

1*08 In the saiaa order* The v a r ia tio n  in  tho number off 

coty led on s between the grav id  and non grav id  Horn was 

s ig n i f ic a n t  In a l l  tho g e n e tic  groups* The weight off 

p la cen ta  and the number off coty ledon s ware s ig n i f ic a n t ly  

h igher in  m u ltip le  pregnancy than in  s in g le  pregnancy*
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ABSTRACT

A a y « t e m t io  stu dy  In v o lv in g  the use o f  £35 doee 

com pris in g  2 7  K alahari# 35 A lp in e  x ISalobari and 2 3  

Saencn sc K alahari c r o s s e s  rea red  end m aintained a t  

Msnnuthy# Kerala# under A l l  In d ia  C o -ord in a ted  Hesearch 

P r o je c t  on  Goats f o r  M ilk was c a r r ie d  ou t in  o rd e r  to 

a s c e r ta in  the g e s ta t io n  le n g th f p rocess  o f  p a r tu r it io n  

and p lo o e u ta l d e t a i ls *  In  a d d it io n  5&3 breed in g  

p a r t ic u la r s  gath ered  from  tho r e g is t e r s  m aintained a t tho 

P r o je c t  a ls o  w s  u t i l i s e d  f o r  a ss e ss in g  the g e s ta t io n  

len g th  arxl frequ en cy  o f  o ccu rre n ce  o f  m u ltip le  b ir th s*

The ca lion t observation s made arrl the v o lid  inferences 
drawn ere  in d ica ted  below*

The average g e s ta tio n  length  o f  d if fe r e n t  gen etic  

groups o f  goats was found to be 1^6*66 +.0*53 days* There 

was no s ig n i f ic a n t  v a r ia t io n  in  the g e s ta tio n  period  o f  

does o f  d i f fe r e n t  g e n e tic  groups both in  s in g le  c m  m ultip le  

b irth s*  P a rity  had no in flu en ce  on the g e s ta tio n  length  in  

does* The v a r ia t io n  In g e s ta tio n  length  duo to d iffe re n ce  

in  the sa^ o f  h id  was a ls o  ro t  s ig n if ica n t*  G estation  

p eriod  was not found to  vary between seasons* The frequency 

o f  occurrence o f  s in g le#  twin and m u ltip le  b irth s wee fount* 

to  be 30*75" per cent# ^§*06 per cent and ‘**19 per cent 

re sp e c tiv e ly *



n i j y a s -

2

Sign# o f approaching parturition vs a assessed baaed on 

the degree o f monifestatlon o f such symptoms as tumefaction 

o f tae vuiva* uddar engorgement and relaxation the pelvic 

ligaments* The symptoms exhibited by tho do®a war* only 

moderate in the beginning but on nearing parturition there 

was coDipioiwm inorvsvt in tho intensity o f these changes* 

Colostrum w «  present in  n il the animals two days prior to 

parturition* Visible flow of cervical mucus woo evident In 

75 does two daye prior to kidding and in a l l v 24 hours before 

parturition* There was no significant fluctuation o f body 

temperature of doss dbrlng prepartum period*

The total duration of parturition was 360*91 z  30*65* 

35$,20 + 16*6?' and 393*42 £  40*09 minutes in single births 

nisd 339*12 z  26*13* 337*20 *  32*23 and 368*73 ♦ 24,03 minutes 

in  multiple births In Maleberi* Alpine at Kalahari end 

Ssanen at Mala bar 1 goats. respectively* The duration o f partu** 

rition  wee not at variance between genetic groups both In 

single and multiple births* The weight of kid was positively  

correlated to the weight o f placenta* total number of 

cotyledons and to the number of largo and medium sized 

cotyledons* There was negative correlation betvaan weight 

o f kid and the number o f small slsed cotyledons* Tho number 

o f cotyledons in  the gravid horn was sign ificantly higher 

than that in  non gravid horn in a l l  the genetic group a *

Weight o f tbs placenta as wall as the total number of 

cotyledons was found to be more In multiple pregnancy than 

In single pregnancy*




