
COMPARATIVE STUDIES ON THE REPRODUCTIVE 
CHARACTERISTICS IN LARGE WHITE YORKSHIRE AND 
lNDlGENOUS PtGS (Sus domesticus) WITH REFERENCE TO 

GESTATION AND FARROWING 

BY 

P. R A M  BABU 

THESIS SUBMITTED TO THE 

ANDtIRA PRADESH AGRICULTURAL UNIVERSITY 

IN PARTIAL F U L F I L M F  N7 O F  THE REQUIREMENTS 

FOR THE AWARD O t  THE DEGREE OF 

M A S T E R  OF VETERINARY S C I E N C E  
I N  THF t  ACULT\ OF LFTERINAR) SCIENCE 

DEPARTMENT OF A N 1  M A 1  KEPRC)[)LICTION & G \ i N A E C C ) L o ~ \  

COLLEGk CIF \'ETEKl h A K Y  S('l t h C E ,  T l K L  PAT1 

A N  D H K A  P R A D E S H  AGKLCUL? C K A L  IJhLL'ERSlT\ 

K A J t N D R A N A G A R ,  H Y D t K A B A D  - 500030 
AUGUST, 1992 



Mr, P. W-MBABU has s a t i  sf a c t o r i  ly prosecuted 

t h e  course of research and that the t h e s i s  e n t i t l e d  

C T E R I S T I C S  I N  U R G E  WHI 'IE YORKSHIRE AND INDIGENUJS 

P I G S  (bus--domesticus) WITH REFERENCE T O  GESTATION 

AN13 FARRONCNG" submitted i s  t h e  r e s u l t  of original 

research work and i s  of s u f f i c i e n t l y  high standard 

to warrant I t s  presentation to t h e  examination, 

1 also c e r t i f y  that t h e  thesis or part 

thereof  has not been prev ious ly  submitted by h i m  

for  a degree of any Univers i ty .  . 

D a t e :  1.6-  b " . ' f L  (S.V. RhMnCHANUIthIAH)  
M A J O R  ADVI SOH 

A L L O C I  ATE PHOk'ESSOH 
UEPtrRTPlrZNT ur' A N I i - L L  KEPHULJU C'I'IULJ 

AND GYNAECOL0C;Y 
COLLEGE OF VE'l 'ERINARY LCIENCE 

T I R I J P A T I  . 



C E R T I - F I C A T E  

T h i s  i s  t o  cer t l fy  t h a t  the t h e s i s  e n t i t l e d  

"COMYliftkTI W, STUDIES (IN THE REPROIXJCTIVE CI1I.RACTERIL 'ITCS 

I N  LP.CZ;E WHITE Y O R K ~ J H C H E  ANU INDIGENOUS Y l G h  [ bus -da i r e s t i cus )  

WI'J'H F02 FERENCE T O  GESTATI ON AND FARRUWI NC" sul>tni t t e d  i n  

p a r t i a l  f u l f i l m e n t  of t h e  r e q u i r e m e n t s  f o r  t h e  d e g r ~  of 

MASTER OF VETERINARY SCIENCE o f  t h e  Andhra P radesh  k g r i -  

c u l t u r a l  U n i v e r s i t y ,  Raj e n d r a n a g a r ,  Hyderabad i s  a record 

o f  t h e  b o n a f i d e  r e s e a r c h  work c a r r i e d  out by M r .  P. RAMBABU 

under m y  guidance and s u p e r v i s i o n .  The s u b j e c t  of the t h e s i s  

h a s  been app roved  by  t h e  S t u d e n t ' s  P d v f s o r y  Committee. 

No p a r t  of t h e s i s  h a s  been s u b m i t t e d  f o r  a n y  o t h e r  

degree or d i p l a n a .  T h e  pr lb l i  shed p a r t  h a s  been  fully acknow- 

Ledged. A l l  a s s i s t a n c e  and  h e l p  r e c e i v e d  d u r i n g  t h e  c o u r s e  

o f  t h e  i n v e s t i g a t i o n  have been fully acknowledged by t h e  

a u t h o r  o f  t h e  t h e B i s .  -J-/&' 
ClHXIRMAN O F  THE ADVISORY C W I T T E E  

Thesis approved  by t h e  S t u d e n t  Advisory C m y t t e e .  
7 

C H A I  R F h N  : ( b . V .  PAMHClIkN13RAIAH) - 
A s s o c i a t e  P r o f e s s o r  -=I A i 

Dept.  of Animal R e p r o d u c t i o n  IJ~?* r 

6r G y r ~ a e c o l o g y  1i?mU- 
C o l  Lege oL V e t  y. Lc ience ,  ?'l,,rtlpqti Y U ~ E  OT 7 

-TIM$r r 

MEMBE RI (A. VEbKl.ThMUNI CH&* c - c  \ 
P r o f e s s o r  & U n i v e r s i t y  Head 

D e p t .  of Anima l  Reprmucti o$& @f fai' I 't, 9 .l'"Y4jll' : G q q f i ~ C d ~ $ ~  

bc ~ ~ n a e c a i o ~ ~  I ; ~ L E $ C  Ct: v -  1 : A *  J ,  $.iE, 
C o l l e g e  o f  Vety. Science, T i r u p a t i  - o . t 

P- 
MEMBER I ( N . H .  G O P A L  NAIDU) - 

h s s o c i  ate P r o f e s s o r  4 - m  P r r  4 w *' )'.MEr. 
Department of  P a t h o l o g y  - ) r  V r ra - r c  

C o l l e g e  of Vety. Science, Ti ru pa 

MEMBERS (K. K R I S H N A  REDDY) 
S c i e n t i s t  ~ ( 1  lndta Co-c>rd~n.?ted 

A. I.C.R. P. on P i g s  rp<,, , , 1, rrfi1,,<t p.2 . 
C o l l w e  of Vety.Science,  T i r u p e , $  L,, ,c,, ,. ,,,,,. n 



CHAPTER 

C O N T E N T S  =============== 

P I L G E  NO. 

INTRODUCTION I 

REV1 EW OF LZ TERhT URE 3 

Ge st a t i  on  3 

S i g n s  of p r e g n a r ~ c y  3 

Abdominal  d i s t e n s i o n  3 

Development  o f  mamnary g l a n d  4 

C h a n g e s  i n  t h e  e x t e r n a l  g e n i t a l i a  4 

B e h a v i o u r  o f  t h e  p i g s  p r i o r  t o ,  5 
d u r i n c j  a n d  a f t e r  f a r r o w i n g  

G e  st b ti on l e n g t h  

F a r r o w i n g  

Time ( D i u r n a l  p a t  t e r n )  of f a r r ~ w i n g  10 

S t a g e s  o f  f a r r o w i n g  11 

F i r s t  s t a g e  1 1  

Second S t a g e  

T h i r d  s t u g e  

T ime  t a k e n  for s e c o n d  and  
t t ~ l . r d  s t a g e  

P r e s e n  t a t l .  on and p o s i  ti on o f  
t h e  fetus 

P r e s e n t a t i o n  o f  t h e  fetus 

P o s i t i o n  o f  t h e  f e t u s  1 4  

T i m e  i n t e r v a l  between t h e  e x p u l -  1 4  
s i o n  of s u c c e s s i v e  piglets 

L i t t e r  t r a i t s  15 



CHAPTER PAGE NO. 

Litter s l z e  

L i t t e r  w e i g h t  

Liveborn p i g l e t s  per l i t t e r  

Liveborn p i g l e t s  w e i g h t / l i  t ter  

I n c i d e n c e  of s t i l l b i r t h s  

Weight of s t i l l b o r n  p i g l e t s  

bex r a t i o  

P l a c e n t a  and urnbi l i c a l  c o r d  

Nurr~ber o f  p l a c e n t a e  

E x p u l s i o n  of p l a c e n t a e  

W e i & t  o f  p l a c e n t a e  

R e t e n t i o n  o f  p l a c e n t a  

s t a t e  of t h e  u m b i l i c a l  cord 

Time t a k e n  fo r  r u p t u r e  o f  t h e  
u m b i l i c a l  c o r d  

D y s t o c i a  

T e r a t o l o g i c a l  d e f e c t s  

MATERIALS AND METHODS 

G e s t a t i o n  

S i g n s  o f  pregnancy 

Abdominal d i s t e n s i o n  

Development of mammary gland 

Changes i n  t h e  e x t e r n a l  g e n i t a l i a  

Behav iour  of t h e  p i g s ,  p r i o r  to, 
d u r i n g  and a f t e r  f a r r o w i n g  

G e s t a t i o n  l e n g t h  



CHAPTER P G E  NO, 

Parrwi  ng 

Time ( D i u r n a l  p a t t e r n )  of 
f s r r o w i n g  

S t a g e s  of f a r r o w i n g  

F i r s t  s t a g e  

Second s t a g e  

T h i r d  s t a q e  

T i m e  t a k e n  f o r  the second and 
a h e  t h i r d  s t a g e s  

Preen t a t i o n  and p o s i  t l o n  of 
t h e  f e t u s  

p r e s e n t a t i o n  of t h e  f k t u s  

P o s i t i o n  of t h e  f e t u s  

U m e  i n t e r v a l  between t h e  expul -  
s i o n  of s u c c e s s i v e  p i g l e t s  

L i t t e r  t r a i t s  

Utter  size 

L i t t e r  weigh t 

Liveborn p i g  lets p e r  li tter 

Liveborn p i g l e t s  weight / l i t t e r  

I n c i d e n c e  of s t i l l b i r t h s  

Sex rat io  

P l a c e n t a  and u m b i l i c a l  cord 

N u m b e r  of p l a c e n t a e  

Expuls ion of p l a c e n t a e  

Weight of p l a c e n t a  



CHAPTER PAGE NO, 

R e  t e n t i o n  of p l a c e n t a  

S t a t e  og t h e  u m b i l i c a l  c o r d  

Time t a k e n  f o r  t h e  r u p t u r e  of 
bhe u m b i l i c a l  cord  

T e r a t o l o g i c a l  d e f e c t s  

C l a s s i f i c a t i o n  of  dams i n t o  
'normal '  and 'mixed' group 

RESULTS 

G e s t a t i o n  

S i g n s  o f  pregnancy 

Abdominal d i s t e n s i o n  

Development of mammary g land  

Changes i n  t h e  e x t e r n a l  g e n i t a l i a  4 2 

Behaviour of the p i g s  prior t o ,  44 
dur ing  and a f t e r  fa r rowing  

G e s t a t i o n  l e n g t h  5 1 

F arrowing 5 4 

Time ( D i u r n a l  p a t t e r n )  of fa r rowing  5 4  

Stages of f a r r o w i n g  5 4  

F i r s t  s t a g e  5 4 

Second stage 

Third s t a g e  

Time taken for t h e  second and 59 
t h i r d  stages 

presen  tati on and p o s i t i o n  of 61 
t h e  f e t u s  

v i  i 



CHAPTER PAGE NO. 

P r e s e n t a t i o n  of tlbe f e t u s  

P o s i t i o n  of the f e t u s  

l ' i r ~ ~ e  i r l t  ervrrl between the expul -  65 
s ion  of s u c c e s s i v e  p i g l e t s  

L i t t e r  t r a i t s  6  8 

L i t t e r  s i z e  6 8 

L i t t e r  w e i  *t 7  2 

Liveborn p i g l e t s  per litter 76 

Liveborn p i g l e t s  weight pe r  l i t ter  78 

Inc idence  of  s t i l l b i r t h s  8 0 

Weight of  s t i l l b o r n  p i q l e t s  8 3  

S c x  r a t i o  I33 

P l a c e n t a  and umbi li ca 1 cord 07 

Number of p l a c e n t a e  8 7  

Expuls ion of p l a c e n t a e  9 0 

Weight of p l a c e n t a e  90 

Reten t ion  of  p l a c e n t a  9 2  

S t a t e  of t h e  u m b i l i c a l  cord 9 2 

Time taken f o r  r u p t u r e  of the 95 
umbi li ca 1 cord  

T e r a t o l o q i c a  l d e f e c t s  

Dams classified i n t o  normal and 
mixed group 

SUMMARY 

LITERHILURE CITED 

APPEND1 X 

100 

136 

1 4 2  

158 

v i i i  



LIST O F I L L U  STRATI OIJS 

FIGURE 
0. 

PAGE 
NO. 

1. Abdominal d i s t e n s i o n  dur ing  g e s t a t i o n  4 0  

2. AMomlnal d i s t e n s i o n  p r i o r  t o  farrowing 4 1  

3. Development of mammary gland  p r i o r  t o  4 3  
fa r rowing 

4. Changes i n  t h e  e x t e r n a l  g e n i t a l i a  on t h e  45  
dzy of far rowing 

5. Behaviour of the p i g s  p r i o r  t o  farrowing 4 7  

6, Behaviour of t h e  p i g s  d u r i n g  farrowing 4 9 

7. G e s t a t i o n  l eng th  (days) i n  the indiviciual  5 2  
sows of  indigenous  and large White York- 
s h i r e  b r e e d s  

8. Time ( d i u r n a l  pa t t e rn )  of far rowing i n  t h e  5 6 
indigenous  and Large W h i t e  Yorkshi re  b r e e d s  

9 .  The r e l a t i o n s h i p  &tween, a n t e r i o - p o s t e r i o r  6 3  
p r e s e n t a t i o n  of f e t u s e s  and their b i r t h  
order i n  the indigenous  and LWY breeds  

10. P r e s e n t a t i o n  and e x m l s i o n  of p i g l e t s  6 4 
d u r i n g  f arruwing 

11. Behaviour of  t h e  p i g s  after f a r r ~ i n g  71 
w i t h  its l i t ter  

1%. The i n c i d e n c e  of s t i l l b i r t h s  i n  the b i r t h  81 
o r d e r  i n  t h e  indigenous  and Large White 
Yorkshi re  breeds 

13. Mumnified fatuses and s t i l l b o r n  p i g l e t s  82 

14. Sex r a t i o  amongst t h e  live and s t i l l b o r n  86  
p i g l e t s  i n  t h e  indigenous  and Large 
White Yorkshi re breeds  

15. P l a c e n t a l  characters 89 
_ _ - - - - - - - - - - - - - - - - - - - - - - - - - - -  



TABLE NO, PHRTICULARS PAGE NO. 

1, Reproduct ive c h a r a c t e r i s t i c s  ( i n  days)  38 
of the i n d i v i d u a l  Ind igenous  and Large 
White Yorkshi re b r e e d s  

2. Postmres adopted by dams d u r i n g  the S O  
expu l s ion  of the i n d i v i d u a l  p i g l e t s  i n  
the ind igen3qs  and Large White Yorkshire  
b r a d s  

3. C o r r e l a t i o n  between the d u r a t i o n  of 
g e s t a t i o n  and l i t t e r  t r a i t s  i n  the 
i nd igenous  and Large White Yorksh i re  
breed  s 

4. Dl stri b u t i  on of occur rence  of f ar rowings  55 
d u r i n g  the d i f f e r e n t  times of  t h e  day 
(Diurna l  p a t t e r n )  i n  t h e  sows of  i nd ige -  

nous  end Large White Yorkshi re breeds 

5. & r a t i o n  of stages of fa r rowing  ( i n  5 8 
minutes)  i n  the sows of ind igenous  and 
Large W h i t e  Yorksh i re  breeds 

6. C o r r e l a t i o n  b e t w e e n t h e  d u r a t i o n o f  d i f f e -  6 0 
r e n t  s t a g e s  of  f a r rowing  and l i t t e r  t r a i t s  
and placental c h a r a c t e r s  i n  t h e  indigenous 
and l a r g e  White yo r k s h i r e  breeds  

7 ,  I n t e r r e l a t i  onsh ip  between the presents- 6 2  
t i o n  of t h e  f a t u e  and t h e  p i g l e t s  b i r t h  
o r d e r  i n  t h e  i nd igenous  and Large W h i t e  
Yorkshi re b reeds  

8. Frequencies  of d i f f e r e n t  p o s i t i o n s  66 
adop- by f e t u s  a t  b i r t h  i n  t h e  i n d i -  
genous and La rge  White Yorksh i re  breeds 

9. Mean time i n t e r v a l  between l i veborn  a s  67 
w e l l  a s  s t i l l b o r n  p i g l e t s  i n  t h e  ind igenous  
and Large White Yorkshi re b r e e d s  

10. Mean time i n t e r v a l  b e t w e e n  khe expu l s ion  69 
oE succesrrive p i g l e t s  i r ~  t h e  i n d i c . n o ~ i s  
and Large White Yorkshl re  breeds 



QYLBLE NO. PARTICULARS PAGE NO, 

Tbtal litter s i ze  w i t h  number of  l i v e  7 0 
and s t i l l b o r n  p i g l e t s  i n  the ' i n d i g e n o u s  
and Large Whi te Y o r k s h i r e  b r e e d s  

Frequency d i  stri bu ti on of litter s i z e  73 
i n  t h e  i n d i g e n o u s  and Large m i t e  
Y o r k s h i r e  breeds 

C o r r e l a t i o n  anon? t he  l i t t e r  t r a i t s  i n  74 
t h e  i n d i g e n o u s  arid Large  White Yorksh i r e  
breeds 

P a r t i c u l a r s  of l i t t e r  weight ,  li veborn, 7 5 
st  i l l b o r n ,  l i v e b o r n  male and female  
p i g l e t s  weight  p e r  l i t t e r  i n  the i n d i g e n o u s  
ard Large  White Yorksh i r e  breeds 

P a r t i c u l a r s  of d i s t r i b u t i o n  of l i v e  and 77 
sti l lborn p i g l e t s  i n  the  b i r t h  order i n  
t h e  i n d i g e n o u s  and L a r g e  lhi te Y o r k s h i r e  
breeds 

Mean weight  of  l i v e  and s t i d l b o r n  p i g l e t s  79 
of  the i n d i v i d u a l  l i t t e r  i n  t h e  i n d i g e n o u s  
and Large mite Y o r k s h i r e  b r e e d s  

Number of litters, Average l i t ter  size 8 4 
and i n c i d e n c e  of s t i l l  b i r th  a t  d i f f e -  
r e n t  d u r a t i o n s  of second stage of fa r row-  
i n g  i n  the ind icJenms and La rge  W h i t e  
Y o r k  s h i  re breeds.  

S e x  ratio m o n g s t  t h e  li ve and sti  I l b o r n  85 
p i g l e t s  i n  the i n d i g e n o u s  ond Large 
Whi te  York s h i  re breeds 

P l a c e n t a l  number, i t s  weight  m d  weight  88 
per p i g l e t  i n  the i n d i s e n o u s  ar~d Large  
White Y o r k s h i r e  breeds .  

C o r r e l a t i o n  be tyeen  the p l a c e n t a l  chara- 91 
c a r s  and l i t te r  t r a i  t c  i n  t h e  i n d i g e n o u s  
and Large  White Y : ~ r k  s h i  re breed  s. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tkt3LLi; NO. PkMl'lCW L A R S  l'J&tt: NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

21. Utter s i z e ,  l i t ter  w e i g h t ,  w e i g h t  of 93 
p l a c e n t a  and w e i g h t  o f  c o n c e p t u s  i n  the 
i n d i g e n o u s  and Large White  Y o r k s h i r e  
b r e e d s  

22 .  .Number o f  i n t a c t  and r u p t u r e d  u m b i l i c a l  
c o r d s  o f  the l i v e b o r n  p i g l e t s  and t h e i r  
p o s i t i o n  i n  t h e  b i r t h  o r d e r  i n  the i n d i -  
genous  and Large  White Y o r k s h i r e  breeds 

2  3 .  V 6 r i  aus r e p r o d u c t i v e  characteri sti cs of 
normal  and  mixed g roup  of i n d i g e n o u s  
and Large White  Yo r k s h i r e  b r e e d s  
(t test) 

24. V a r i o u s  r e p r o d u c t i v e  characl.eri stics 
between t h e  breeds of i n d i g e n o u s  and 
L a r g e  m i t e  Y o r k s h i r e  w i t h  normal  and 
mixed g r o u p s  (t test)  

25. V a r i o u s  r e p r o d u c t i v e  c h a r a c t e r i s t i c s  
between the breeds of i n d i g e n o u s  and  
Large  *ite Y ~ r k s h i r e  



I wish t o  expres s  my h e a r t i e s t  g r a t i  tude t o  m y  

major a d d  sor Dr ,  S ,  V, Ramachandrai ah, Ph, D, , Associa te  

Professor ,  Repartment of Animal Reproduction & Gynaecology. 

f o r  suggest ing the problem, i n s p i r i n g  and able guidance, 

keen and s u s t a i n e d  i n t e r e s t  evinced du r ing  eve ry  phase of 

the i n v e s t i g a t i o n  and p repa ra t ion  of t h e s i s .  f owe to 

h i s  v a l u a b l e  advice, benevolence' and help rendered through- 

a u t  t h e  pe r iod  of my study. 

I wish t o  exp res s  my g r a t i t u d e  t o  Prof ,  A-Venkatamuni 

Chetty. Univers i ty  Head, Department of Animal Reproduction 

and Gynaecology f o r  h i s  sugges t ions  and encouragement i n  

c a r r y i n g  o u t  t h i s  work. 

I w i  sh to expres s  my g r a t i t u d e  t o  Dr.  N, R, Gopal Naidu, Phl 

Assoc ia t e  Professor ,  Department of Pathology for h i s  sugge- 

s ti. on s and encouragement. 

I wish t o  express my deep sense of app rec i a t ion  to 

Dr .  P, K, Sreeraman, Fh. D, , A s s i s t a n t  Professor ,  Depart~lient 

of Pathology for his valuable  p r a c t i c a l  suggest ions ,  con- 

t i n u o u s  encarragement, wi thout  whose guidance, a s s i s t a n c e  

end c o n s t r u c t i v e  c r i t  ici m, t h i  s t h e s i s  would not have t a k e n  

this shape and form, 



With great p l e a s u r e ,  I p l a c e  on record m y  indebtedbe  

t o  D r .  K. Krishna Reddy, S c i e n t f  st, A. X.C.R. P. on Pigs, 

~~~~~e o f  V e t e d n e r y  Science,  T i r u p a t i ,  who h a s  readily 

accepted  nly r e q u e s t  t o  p r o v i d e  necessary f a c i l i t i e s  i n  

t h e  p r o j e c t  t o  carry o u t  r e s e a r c h  work a s  we13  as h i s  

v a l u a b l e  s u g g e s t i o n s  and encouragement d u r i n g  my study. 

I e a r n e s t l y  thank t h e  D i r e c t o r ,  D i r e c t o r a t e  of 

Animal IIusbendry, Hyderabad and Dr, P. Jagannadha Rao, 

A s s i s t a n t  Director (AH), Pig Breeding S t a t i o n ,  G o p a n n a -  

palem, Eluru  who h a s  r e a d i l y  accepted  my r e q u e s t  to provid 

necessa ry  f a c i l i t i e s  i n  t h e  f i ta t ion  t o  c a r r y  o u t  t h e  resea 

work. 

I f e e l  g r e a t  p l e a s u r e  i n  express ing  my thanks to 

U r ,  K. bubramon yam Naidu, A s s i s t a n t  Professor ,  Dr. K. Venu- 

gopal  Naidu,  A s s i  s t a n t  P r o f e s s o r ,  non-teaching staff of 

Animal Reproduction and Gynaecology, P I  g  Breeding S t a t i o n ,  

and AICRP on p i g s  f o r  t h e i r  help rendered  i n  complet ion of 

t h i s  work, 

I am irldcbted t o  Dr. K , C ,  Solmon Raju, Vete r ina ry  

A s s i  s t a n t  Surgeon, Pedavegi ( W e s t  Godavari) , f o r  h i s  cordi 

co-operat ion and v a l u a b l e  rmg~les t ion  i n  complet ion of this 

work, 

M y  t h a n k s  are due t o  m y  c o l l e a g u e s  and f r i e n d s  f o r  

t h e i r  c o n s t a n t  help and encouragement. 

xiv 



I a v a i l  this o p p o r t u n i t y  t o  e x p r e s s  my t h a n k s  to 

my major  g u i d e ' s  f a m i l y  f o r  t h e i r  encouragement d u r i n g  

my study. 

M y  a p p r e c i a t i o n  1 s ex tended  to E r i  P. Gangaiah and 

Sri P. Venkatesu  f o r  their e x c e l l e n t  t y p i n g  of  t h e s i s .  

The lack o f  v o c a b u l a r y  u t t e r l y  f a i l s  m e  to express 

m y  h e a r t f e l t  g r a t i t u d e  to my mother  ( l a t e ) ,  f a t h e r  and 

brothers w i t h o u t  w h o s e  encouragement  and h e l p  I would n o t  

have t a k e n  up h i g h e r  s t u d i e s .  

I wish t o  e x p r e s s  my deep s e n s e  of a p p r e c i a t i o n  t o  

m y  w i f e ,  Neelima and sisters f o r  t h e i r  encouragements  and 

a f f e c t i o n  showen d u r i n g  t h e  s t u d y  pe r i cd .  

F i n a l l y  I t h a n k f u l  t o  Government of Hndhra Pradesh 

f o r  p r o v i d i n g  f  i n h n c i a l  assi s t ance .  

(P .  RAMBABU) 



N a m e  of t h e  a u t h o r  : P, KAMBIBU 

Ti t l e  of t h e  t h e s i  s " C U M P A W I V E  STUDIES ON THE 
HEYRbDLJcTIVE CtihrnCTEM S T 1  CS I N  
LARGE WHITE Y O R K S H I R E  AND 
I NDI GENOUS PI (;S ( ~ ~ . - ~ o I I I ~ ~ )  

W I T H  REFERENCE TO GELTATION AND 
FARR OWI NG " 

lkgree t o  which it i s  t MASTER OF VIETERINARY SCIENCE 
submi t ted  

Fac ul ty 

G uide 

U n i v e r s i t y  

Year of submission 

t Faculty of Ve te r ina ry  Sc ience  
Department of Animal Reproduction 

and Gynaecolog y 

a Dr.  S , V . R A M A C H A N ~ I ~  
Assoc ia t e  P r o f e s s o r  
Department of Animal Repro- 

duc t i o n  & Gynaecology 
Col lege  of Veter inary  Science 
TI RU f'ATI-5 1 7 50 2 ,  

: Andhra Pradesh A g r i c u l t u r a l  
Uni ver si ty, Raj endranagar,  
H yderabad-500 0 30. 

A comparative s tudy  was undertaken on c e r t a i n  

r ep roduc t ive  c h a r a c t e r i  c tics i n  t w e l  ve each of i ndigenour 

and Large M i t e  Yorkshi re p igs ,  s t -a t ioned  a t  A. I, C. R. P, on 

Pigs, Col lege of Ve te r ina ry  Science,  T i r u p a t i  and a g  

Breeding S t a t i o n ,  Gopannapalem, Elum,  r e s p e c t i v e l y .  

The first v i s i b l e  - s ign  of pregnancy i. e. abdominal 

d i s t e n s i o n  was n o t i c e d  by 14 months. The change i n  mammary 

g l a d  was oonspicuous by 2% months and i n  the e x t e r n a l  



g e n i t a l i a  by 2% t o  3 months. These changes w e r e  m o r e  

conspicuous  as the pregnancy advanced. 

Be fo re  t h e  impending act of f arrowing, v a r i o u s  

symptans l i k e  ano rex ia  ( excep t  LWY) r e s t l e s s n e s s ,  n e s t  

bui l d i n g  behavi  ou r  e=. w e r e  no t i ced .  Farrswing occur red  

du r ing  the q u i e t  p e r i o d  of  the day  1.e. 12-00 noon t o  

12.00 m i d  n i g h t .  

The ave rage  g e s t a t i o n  l e n g t h  i n  t h e  i nd igenous  p i g s  

w a s  110.9 3 0.94 d a y s  and 113.33 3 0.41 d a y s  i n  t h e  W Y ,  

The d u r a t i o n  of 1st s t a g e  of farrowing was 434.5 3 

39.42 mts  i n  t h e  i n d i g e n o u s  p i g s  and 498.5 3 36.88 rnts 

i n  the LWY. The second s t a g e  l a s t e d  f u r  80.8 A 13.81 i n  

t h e  i nd igenous  breed  and 95.25 3 2.68 mts i n  LWY. 

The U m e  t aken  f o r  e x p u l s i o n  of p l a c e n t a e  d i f f e r e d  

s i g n i f i c a n t l y  between t h e  b r e e d s  (169.3 2 26.20 n l t s  i n  the 

ind igenous  and 98.0 k 9 . 0 6  m t s i n  t h e  LWYbreed), Ihe 

combined d u r a t i o n  of  2nd and 3 r d  s t a g e  of f a r r o w i n g s  between 

t h e  b r e e d s  d i f f e r e d  s i g n i f i c a n t l y .  It was l o n g e r  (250.1 2 

23-17 mts) i n  t h e  i nd igenous  p i g s  and s h o r t e r  (193 .25  3 

11.08 mts) i n  t h e  UIJY breed. 

Most of the p i g l e t s  w e r e  d e l i v e r e d  i n  t h e  a n t e r i o r  

p r e s e n t a t i o n  and d o r s o - s a c r a l  p o s i t i o n .  

The time i n t e r v a l  between t h e  b i r t h  of s u c c e s s i v e  

l iveboxn piglets was s h o r t e r  (10.13 ;t 1-76 m t s  and 8 - 2  

x v i i  



0.25 mts i n  t h e  indigenous  and LWY hreeds, r e s p e c t i v e l y )  

when compared tp the i n t e r v a l  between t h e  l iveborn  and 

s t i l l b o r n  p i g l e t s  (15.8 2 7.14 mts i n  t h e  indioenous  and 

14.33 A 4.48 m t s  i n  t h e  LWY). Between t h e  breeds, t h e  

t i m e  i n t e r v a l  between b i r t h  of s u s e s s i v e  l iveborn  p i g l e t s  

w a s  s h o r t e r  i n  LWY, 

A s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  litter s i z e  and 

l i v e b o r n  p i g l e t  s/litter was n o t i c e d  between t h e  two breeds. 

The litter s i z e  and l iveborn  p i g l e t s / l i  tter w e r e  7.7 _+ 

0.90 and 7.2 A 0.74. r e s p e c t i v e l y  i n  the indigenous  and 

10.17 _+ 0.64 and 9-67 3 0.59, r e s p e c t l v c l y  i n  the LWY breed. 

The mean l iveborn  p i g l e t  weight w a s  s i g n i f i c a n t l y  

lesser i n  the indigenous  pigs(827.02 _+ 51-13 g) t h a n  t h a t  

i n  LWY (1075.65 48.10 g). 

The i n c i d e n c e  of s t i l l b o r n  p i q l e t s  was 6.49% i n  t h e  

ind igenous  b reed  and 4.92% i n  t h e  LWY pigs.  

The percentage of males born w a b  less i n  both t h e  

breeds. Most of  the indigenous  and LWY sows expe l l ed  t h e  

p lacen tae  e i t h e r  i n  a s i n g l e  mass and or  i n  batches,  a f t e r  

t h e  b i r t h  of t h e  last p i g l e t .  A few LWY saws expe l l ed  it 

d u r i n g  the b i r t h  phase. The placen tae  of mummified f e t u s e s  

w e r e  found wrapped around t h e  fe tus .  

Most of the LWY p i g l e t s  (62.9 3%) and f e w  o r  the 

indigenouspiglets(l6.67;G) had i n t a c t  u m b i l i c a l  cords w h e n  

born, which w e r e  broken w i t h i n  a few minutes, 

x v i i i  



None of t h e  sows i n  both t h e  b reeds  had any type 

of d y s t o c i a  n o r  t h e  p i g l e t s  any t e r a t o l o g i c a l  d e f e c t s ,  

A s i q n i  f i c a n t  d l  f f e r e n c e  i n  t h e  g e s t a t i o n  l e r q t h  

of  mixed group of dams was n o t i c e d  between LWY breed and 

ind igenous  pigs. The. .durat ion of second s t a g e  of f asroving 

d i d  n o t  d i f f e r  i n  t h e  n o m a l  group of dams i n  these t w o  

breeds. I n  t h e  ind igenous  breed t h e  l i t ter  s i z e  o f  mixed 

group of dams (10.64 3 0 0 . 4 )  d i f f e r e d  s i g n i f i c a n t l y  from 

t h a t  of normal group (6. 4 2  2 0 , . 3 0 ) .  

s i g n i f i c a n t  and p o s i t i v e  c o r r e l a t i o n  between t h e  

l i t t e r  size and l i t ter weight  and between the number of 

p l a c e n t a e  and t h e i r  weight  or between the number of l i v e -  

born  p i g l e t s / l i t t e r  and their weight was observed i n  

both t h e  breeds. 

I n  LWY, a s i g n i f i c a n t  and p o s i t i v e  c o r r e l a t i o n  

between 2nd end 3rd stage oi. tarrowing and l i t t e r  size 

and between l iveborn  pi g l e t  w e i g h v l i t t e r  and g e s t a t i o n  

length  w a s  observed, A n e g a t i v e  and s i g n i f i c a n t  co r re la -  

t i o n  was seen between t h e  mean l iveborn  p i g l e t  weight and 

number of s t l  llborn piglets. 
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t o  enab le  the farmer t o  main ta in  the pig h e r d  i n  a more 

e c o n m i c  way and t h u s  ea rn  more p r o f i t s  by prompt c u l l i n g  

of non-productive female p iys ,  r e d u d n q  t h e  p i g l e t  l o s s e s  etc. 

QI p e r u s a l  of t h e  avai lable l i t e r a t u r e ,  in format ion  

on t h e  r e p r o d u c t i v e  c h a r a c t e r i s t i c s  of  indicjenous and 

Large White Yorkshire  p i g s  under Ind ian  c o n d i t i o n s  was 

found t o  be scanty and t h e s e  can  be h a r d l y  cons t rued  as 

au then t i c .  S i n c e  the a v a i l a b l e  in format ion  on t h e  va r ious  

a s p e c t s  of normal g e s t e t i o n  and . farrowing appe a red 

t o  va ry  between t h e  Large M i t e  Yorksh i re  and ind igenous  

p i g s ,  a s tudy  was undertaken t o  i n v e s t i g a t e  these on sc ien-  

t i f i c  l i n e s  and compare the d a t a  ob ta ined  from these two 

breeds,  80 t h a t  a  b e t t e r  package of manqement p r a c t i c e s  

can be thought  o f f  f o r  a s u c c e s s f u l  and p r o f i t a b l e  p i g  

e n t e r p r i  ses. 

I n  t h i s  i n v e s t i g a t i o n ,  d e t a i l e d  s t u d i e s  on the 

g e s t a t i o n  and f arrowiny, l i t t e r  traits, p l a c e n t a  and 

u m b i l i c a l  cord, i n c l u d i n g  t h e  age a t  farrowing as w e l l  a s  

age at concept ion Hare made bo th  i n  t h e  Large White York- 

s h i r e  (LWY) and ind igenous  ( sx -domes t i  cus)  b reed  s of 

pigs .  The i n c i d e n c e  of dy s t o c i  a a d  t e r a t o l o g i  c a l  

d e f e c t s ,  if any w e r e  a l s o  r eco rded  and t h e  r e s u l t s  com- 

pared. 
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2. REVIEW OF LITERATURE 

InformatLon on t h e  r e p r o d u c t i v e  c h a r a c t e r i s t i c s  

on the ind igenous  and Large White Yorkshi re  (WX) breeds  

was found to be scanty. H o w e v e r ,  the informat ion  a v a i l -  

able on the ind igenous  and Large W h i t e  Yorkshire p i g s  

was reviewed i n  brief .along with t h a t  of e x o t i c  breeds,  

g i v i n g  on ly  the s a l i e n t  and impor tant  o b s e r v a t i o n s  of 

d i f f e r e n t  workers t o  avaid cumbersomeness. The mean v a l u e s  

of v a r i o u s  c h a r a c t e r s  r e p o r t e d  by s e v e r a l  a u t h o r s  are 

grouped i n  a p a r t i c u l a r  range f o r  each breed t o  avoid 

g i v i n g  numbers repeatedly .  The de ta i l s  of t h e  observa- 

t i o n s  by  d i f f e r e n t  workers are given i n  t h e  Appendix, 

2.1 GESTATION: 

2 , l . l  S igns  of pregnancy: 

L i t e r a t u r e  on the v a r i o u s  signs of pmgnancy viz. ,  

abdominal d i s t e n s i o n ,  mammary gland development, changes 

i n  t h e  e x t e r n a l  g e n i t a l i a  and the behaviour of t h e  p igs ,  

p r i o r  to, d u r i n g  or a f t e r  t h e  farrowing are reviewed. 

2.1.1.1 Abdominal d i s t e n s i o n s  

The only r e p o r t  a v a i l a b l e  was t h a t  of Solrnon Raju 

(1991) of Andhra Pradesh ( k q  on indigenous  pigs, who 

3 
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reported a v i s i b l e  abdaninal d i s t e n s i o n  at 1J5 months of 

pregnancy and the abdominal d i s t e n s i o n  was prominant as 

the  pregnancy advanced. 

2,1,1.2 Development of mammary gland: 

'he informistion on the v i s i b l e  changes i n  the 

mammary gland during the g e s t a t i o n  period was also 

scanty, A few reports a v a i l a b l e  are reviewed, 

Jones (1966a). Hughes and Varley (1980). Arthur 

& a. (1982), Gordon (1983) and Hurnik (1965) reported 

i n  e x o t i c  breeds, a well developed, f l a c i d  m a m m a r y  gland 

dur ing  advanced s tages  of ges ta t ion  and enlarged. turgid 

i n d i v i d u a l  cone shaped glands a f e w  hours  to a day p r i o r  

t o  farrowing. 

H e f e z  (1907) observed the tubulo-alveolar develop- 

ment of t h e  mammary gland by  D a y  4 5  of pregnancy, which 

developed w e l l  by Day 60, 

Solmon Haju (1991) observed a  c o n s p i c u ~ s  change 

i n  the s i z e  of mammary gland by 2 %  months of pregnancy 

i n  the indigenous g i l t s  and the changes wore prominent 

as ' ~ regnancy  advanced. 

2.1,1,3 Changes in external g e n i t a l i a *  

Jones  (1966 a) ' no t iced  i n  LWY p i g s  a prominent 

and swollen vulva1 l i p s  with evers ion  of vag ina l  m u c a U s  



membrane, about 4 days p r i o r  t o  farrowing, which subsided 

gradual ly  by Day 4 post-partum, 

I n  exo t i c  breeds of pigs, Roberts (19711, Hughes 

and Verley ( 1 9 8 0 ) ~  Hurnik (1985) and Solmm Raju (1991) 

i n  indigenous p i g s  of A, P. observed a progress ive ly  swollen 

and edematous vulva as pregnancy advanced. 

2,1,1,4 Behaviour of the pig@ pr io r ,  during and 
a f t e r  f srrowing r 

A few days p r i o r  t o  the onset  of farrowing, the 

e x o t i c  p i g s  uere found t o  be s leep ing  and feeding  ones, 

1966a and Fraser 1978) moving slowly (Sunbraus, 1978) or 

t r i e d  to s e l e c t  a s i te  f o r  farrowing (Fraser,  1978). 

Hurnik (1985) repor ted t h e  s igns  of anorexla. 

Jones  (1966a1, Roberts (19711, Hughes and V a r l e ~  

(1980) end Graves (1984) repor ted a va r i a t i on  i n  t h e  t ime 

of exh ib i t i on  of nes t ing  behaviour. While,  Hurnik (1985) 

found i t  only a day p r i o r  t o  farrowing. 

Freser  (1978), McDonald (19801, Gordon ( 1983), 

Reddy and Qlaryulu (1985) and Lammers and Lange (1986) 

repor ted  t h a t  nes t ing behaviour occurred a few days p r i o r  

t o  f arrawing. 
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The n e s t i n g  behaviour  was manifested e i t h e r  by 

v igorous  pawing movements of f o r e l e g s  (Jones, 1966 b, 

S i g n o r s t  et A,, 1975, F rase r ,  1978 and Lammers and Lange, 

1986 i n  e x o t i c  breed and Solmon Raju, 1991 i n  indigenous 

p i g s )  or heaping up  of  the bedding w i t h  snout  i n  one 

p l a c e ;  (Jones, 1966 b) or even ca r ry ing  t h e  straw with  

their mouths and moving around the pen (Hughes and Varley, 

1980 and Solmon Raju, 1991) and plugging the h o l e s  and 

openings i n  t h e  pen (Huanick, 1985). 

Lammers  and Lange (1986) in ~ u t c h  Landraco 

breed and Solmon R a j  u (199 1) i n  indigenous  p i g s  of A, P., 

found a m o r e  e f f i c i e n t  n e s t  b u i  ld ing  behaviour, 

As the h o u r s  o f  f arrawing approached t h e  various 

signs e x h i b i t e d  by t h e  p igs  w e r e  f r e q u e n t  s tanding,  l y i n g  

and r e s t l e s s n e s s  ( R & e r t s ,  1971 . Randall, 1972~1, Kel ly  

and Curtis, 1978, Fraser, 1978, Hansen and C u r t i s ,  1980, 

Hughes and Varley, 1980, Ar thur  & &. , 1982, Jensen, 1986 

and Edward and Furniss ,  1988). chewing of j aws and g r i n d i n g  

of t h e  t e e t h  (Jones, 1966 b, Hurnik, 1985; i n  LWY and 

Solnon Raju .I99 1: i n  i n d i  gcnous pi gs) and inappetance,  

d i s t r e s s ,  a n x l e t y  m d  withdrawal from u s u a l  envlronment 

(McDonald, 1980). 

A f e w  minutes p r i o r  t o  a c t u a l  expuls ion  of the f i r s t  

p i g l e t ,  p i g s  w e r e  found t o  be q u i e t e r  and s e t t l e d  i n  
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l a t e r a l  recurnbancy (15-60 l n t s  - Jones ,  1966 b, and 15 m t s  

t o  3 hours  - Hurnik, 19851 and maintained a lying pos tu re  

d u r i n g  the expuls ion  of subsequent p i g l e t s  (Jones, 1966 b, 

Roberts, 1971, Fraser ,  1978, McDonald, 1980 and Hurnik, 

1985 ) .. F r a s ~ r  ( 19 78) repor ted  v e n t r a l  recumbency dur ing  

t h e  i n i t i a l  s t a g e s  of far rowing I n  h i s  observation. 

The recumbant sows when expe l l ing  t h e  p i g l e t s ,  

s t r e t c h e d  o u t . o r  tried t o  kick with the uppe r  hind leg, 

simultaneously e x h i b i  t i n g  v igorous  t a i  1 movements (Jones, 

1966 b, Roberts,  1971 and Fraser ,  1978). The expu l s ive  

e f f o r t s  made by  t h e  animal was i n d i c a t e d  by  t h e  v i s i b l e  

i n t e r v a l s  of abdominal s t r a i n i n g  {Jones $1966 b; and Roberts 

1971: i n  . e x o t i c  pigs;  and Solmon R a j  u .1991:' i n  indigenous  

p i g s ) ,  whichwere n o t  no t i ced  by Mathai et al. (1972) i n  

LWY breed. 

A few minutes (1-22 minutes)  p r i o r  t o  t h e  birth of 

t h e  1st piglet, Randall (1972 a) not iced  blood s t r a l n e d  

a l l  a n t o i c  f l u i d ,  whereas Hurnik (1985) found mucoid vulva1 

di schargea. 

Postur  a1  d l  f ferences w e r e  not iced  between t h e  b i r t h  

of each p i g l e t  (Jones, 1966333 and McDonald, 1980) . Arthur 

& A. (1982) and Hurnik (1985) repor ted  t h a t  t h e  g i l t s  

yoL ULJ ur. cl~cctrgod the oi.defi or- ~ > o : , t u r a s  f m~tt 1 tr t  # * r . ~ 1  to 



v e n t r a l  recumbancy. During t h e  b i  rth phase i n t e r m i t t e n t  

blood t inged d i ~ h u r g e s  frorn the ex te rna l  g e n i t a l i a  were 

found be-een t h e  bir th  of each p i g l e t   ones, 1966 b, 

Randall, 1972 a and Solmon Raj u, 1991). 

I n  t h e  exot ic  breed, t h e  birth of a s i n g l e  p i g l e t  

o r  b i r t h  of tino o r  t h r e e  o r  even more p i g l e t s  simultane- 

ously, was reported by Jones (1966 b) and Randall (1972 a), 

A v a r i a t i o n  i n  t h e  maternal i n s t i n c t  among t he  

p i g s  was observed, though McDonald (1980) reported tha t  

t h e  p i g s  had s t rong  p ro t ec t ive  react ion a g a i n s t  o ther  

animals. Gordon (1980) found t h a t  t h e  p i g s  could na t  

provide much maternal help to  t h e  p i g l e t s  a t  b i r th .  Stigson 

(1980) repor ted t h a t  the  Sweedish Landrace p igs  had b e t t e r  

mothering charac te rs  than Sweedi sh LWY, Solmon ~ a j  u (199 1) 

oboerved a good rnuternal i n s t i n c t  i n  i n d i  genour; pi gs, 

One of  tb good s igns  of maternal i n s t i n c t  was 

reported t o  be  loud barking, g run ts  i n  rapid succession 

tawsrds t h e i r  awn n e s t  when i n t r u d e r  disturbed the nest  

(Fraser, 1978 and Reddy and Charyulu, 1985, and Solmon R a j  u, 

1991),  Jensen (1986) noticed a clo.se associa t ion of t h e  

mother t o  the nest for  about 9 days, 
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2.1.1.5 Ges ta t ion  lengths 

The l eng th  of g e s t a t i o n  was i n f l u e n c e d  by f a c t o r s  

l i k e  breed, strains of sow and boar,  number of fe tuses ,  

hormones of p i t u i t a r y  etc. (Cole and Cbpps, 1977). 

I n  the indigenous  breed of p i g s  i n  Africa, the 

g e s t a t i o n  l e n g t h  was found t o  be b e t w e e n  113-128 d a y s  

(iiolne as, 1970) . In N t g e r i  an indigenous  breed, the average 

l e n g t h  was 113.6 days  (Adebawibo, 1986). I n  India ,  i n  

indigenouts p i g  s of O r i  ssa, M i  shra et &. (1985) recorded 

t h e  g e s t a t i o n  l eng th  t o  be 110.43 days  and i n  wi ld  variety 

of pigs, Tamuli gg A. (1986) repor ted  it t o  range  between 

106-120 days. 

Emong t h e  indigenous  p i g s  maintained by CO-ordinated 

Projects at d i f f e r e n t  c e n t r e s  i n  India,  the average length  

of g e s t e t i o n  was found t o  be 109.69 days (Summary repor t s ,  

1971-90, AICRP on P i g s ) .  B u t  Singh et &. (1990) reported 

t h e  average l e n g t h  of g e s t a t i o n  to be 113.6 days i n  D e s i  

pigs. In  t h e  indigenous g i l t s ,  Solmon Raj u ( 199 1) found i t  

to be 113.37 days. 

The goetati on length i n  IdWY p l q s  w o o  found to range 

from 112.8 to 115.6 days (Banov, 1971, Tan and Chan. 1983, 

Reyes, 1983, Adebhlbo, 1986, T s i t s y u r s k i l ,  1986, K u r c m a n  

and Wardoweki, 1987, and K i m  & &. , 1988) but Singh e t  &, 

CL990) repor ted  it t o  be 114.09 days i n  LWY. 
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I n  Landrece breed, S tmkov ic  (19 '711, t s t o , j ~ o v i c  

92 &. (1973) Bonte & A. ( 1 9 8 0 ) ~  Reyes ( 1983) Tan and 

Chcn (19831, L e e s & .  (1984),  K i r n S a .  (19881, 

Tsi t syu r sk i  1 and Mikhno ( 199 1) found the gest a t i  on length 

t o  range from 112.3 to 115.1 days, b u t  Huhn (1989) repor ted  

it t o  be 114.9 dsys. I n  mroc breed,  Peyes (1983) and 

Tan and Chen (1983) recorded t h e  same t o  be 115,l and 

115.24 days,  respectively. 

The Hampshire pigs had a g e s t a t i o n  length of 

111.42 - 115.7 days (Tan and Chen, 1983, Adebambo, 1986, 

K i m  g& &. , 1988 and R i c o ,  1988) . The Vietnamese breed 

had a h ighes t  range of ges t a t i on  period ranging between 

117-118 days  (Hottmar, 1982) i n  Russian W Y  sows, the 

gestation l eng th  averaged 114.74 days ( T s i t s y u r s k i  1 and 

Mikhno, 1991)  . 
2.2 FARROWfNS: 

2.2.1 Tlme (diurnal pattern) of farrowing: 

Ihe t i m e  of farrowing i n  a day d i f f e r e d  among the 

pigs ,  w h i l e  Roberts (1971) reported 73% of f arrcck~ings 

during t h e  day t i m e ,  M n u  &. (1978) no t iced  72.3% 

i n  the night.  S imi l a r ly  Highes and Varley (1980) and 

Arthur & &. (1982) observed 60-70% of farrawings i n  

the night ,  
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I n  t h e  Ind igenous  p i g s  of Assanl, Devi (1986 ) 

reportred 62% of f  a r rowlngs  i n  the n i g h t ,  I n  t h e  w i ld  

v a r i e t y ,  T m u l i  e t  e&. (1986) fou13tfie farrowings e i t h e r  

e a r l y  at dawn or i n  the e a r l y  morning. I n  the indigenous 

p i g s  of A, P., Sulmon Raju (199 1)  recorded  66.67:': of 

f ar rowings  i n  t h e  day time. 

I n  LWY, Benkov (1981) and Reyes (1983) n o t i c e d  

44,UX and 60% of f a r rowins~s  to occur during the day t i m e ,  

re spec t i v e  l y e  

2 - 2 . 2  S t a g e s  of farrowing: 

The a c t  of farrowing w a s  d i v i d e d  i n t o  three s tages .  

2-2.2.1 F i r s t  s t age :  

The f i r s t  s t a g e  'of f a r rowing  w a s  f a n d  t o  be v a r i a b l e  

amongst i n d i v i d u a l  p igs .  I t  u s u a l l y  ranged from two t o  

t w e l v e  h o u r s  ( S a l i s b u r y  and Vanllemark, 196 1; Roberts, 197 1; 

Hughes and Varley,  1980, Bearden and Fuquay, 1980, and 

H afez, 1987) . 
I n  t h e  i nd igenous  pigs of Assam, Devi ( 1986) recorded 

t h e d u r a t i o n o f  1st s t a g e  t o b e  f r o m  317.33 t o 4 4 8 . 6 8  m t S ,  

wh i l e  i n  t h e  wild  v a r i e t y  i t  was t o  be the l e a s t  l ee . ,  

3-6 hours by Tamuli %A. ( 1 9 ~ 6 ) .  I n  the Ind igenous  p i g s  

Solmon Raju (1991) found t h e  1st stage t o  l a s t  f o r  431.33 

minutes. 



Sin& and Singh (1989) r e p o r t e d  t h a t  t h e  d u r a t i o n  

of f i r s t  s t a g e  was 1.59, 3.18 and 2.70 h o u r s  in LWY, 

Landrace and Hampshire breeds, respec t ive ly .  

2.2.2.2 Second s tager  

I n  t h e  Indigenous pigs of Assam, Devi (1986)recorded 

t h e  second stage t o  lest f o r  67.85 t o  247.64 mts,  Tamuli 

st al, (1986) repor ted  t h e  same to l a s t  75-190 m t s  i n  wi ld  

v a r i e t y  of pigs.  I n  t h e  Indigenous pigs of A.P., Solmon 

Raju (1991) observed t h e  d u r a t i o n  of second stage t o  be 

90.73 m t s .  

I n  W Y ,  Mathai ~g,t a. (19721, Cavalcanti  et a. 
(1979), Fahmy and Friend (1981) and Singh and Singh(1989) 

recorded the 2nd' s tage 'to last f o r  2.53r 4.30; 3.9 and 

2.39 hours,  r e spec t ive ly .  

I n  Landrace, Cavalcant i  et al, ( 1979 1 ,  Fahmy and 

Friend (1981),  Reyes (1983) and Singh and Singh (1989) 

observed t h e  second s t a g e  of far rowing t o  last f o r  5.4 hour, 

140.5 mts .  114.7 mts and 2.62 hours,  r e spec t ive ly .  Whereas 

i n  Duroc breed, it was found to be 5.55 hours  (Cavalcant i  

, 1979) and 114.7 m t s  by.Reyes (1983). I n  Hampshire, 

Cava lcan t i  (1979) and Singh and Singh (1989) reported the 

s s m e  t o  l a s t  for 5.33 hrs and 1.82 h r s ,  r e s p e c t i v e l y .  



2.2.2.3 Third stager 

Normally placentae  w e r e  expelled i n  p i g s  w i  th in  

4 h r s  af tar the b i r t h  of the last p i  glet ( ~ u g h e s  and 

Varley, 1980, Bearden and Fuquay, 1980 and Hafez, 1987). 

!me third stage i n  the  Indigenous p i g s  of Assam, 

l a s t ed  f o r  136.67 to  262.33 mts (Devi. 1906) and i n  the 

wild p i g s  45-105 rnts (Tan~uli w., 1966). I n  t h e  

indigenous pigs, the  same w a s  reported t o  l a s t  f o r  126.07 

m t s  (Solmon Haju, 1991). 

'Ihe t h i r d  s tage i n  LWY was found to last for 1-53 h r  

by Jones (1966 b), and 3-26 h r  by Mathai et a A  (1972). 

I n  Landrace, i t  was found t o  be 3.15 h r s  and i n  Hampshire 

2.28 hrs,  by Singh and Sin* ( 1989). 

2.2-2.4 T i m e  t aken  for second and t h i r d  stages8 

In t h e  Indi cpnous p igs  of Assam, Devi (1986) reported 

t h e  t i m e  taken for  second and third s t q e s  of farrowing 

t o  be 204.50 to 509.99 m t s  and i n  wild variety of p igs  

120-295 rnts by Tamuli e t  al. (1986). I n  indigenous pigs  

Qf A.P., t h e  same was not iced t o  be 216.80 m t s  (Solmon Raju, 

1991 1, 

The t i m e  taken for  the second and t h i r d  s tages  of 

farrowing i n  LWY w a s  reported t o  be 6 - 5 4  hr (Jones, 1966 b) 

and 6-31 hr (Mathd A,, 1972). 



2.2.3 ' P r e s e n t a t i o n '  and ' p o s i t i o n g  of t h e  f e t u s :  

2.2-3.1 ' P r e s e n t a t i o n '  of t h e  f e t u s r  

Many workers  r e p o r t e d  that t h e  a n t e r i o r  p r e s e n t a t i o n  

w a s  the m o s t  common p r e s e n t a t i o n ,  I n  e x o t i c  b r e e d s  of 

pigs, 75.7% - Jones, 1966 bt 60-70% - Roberts,  1971; 

71% - Mathai et &. , 1972; 55.4% - Randall ,  1972a; and 

63.0% - Taura  e t  dl. ,  1986. 

I n  t h e  indigenous  p igs ,  Solmon Raju (1991) n o t i c e d  

t h e  a n t e r i o r  p resen ta tkon  i n  57.02% of b i r t h s ,  

2.2.3.2 ' P o s i t i o n '  of t h e  f e t u s :  

Most of the p i g l e t s  were found t o  be d e l i -  

vered i n  d o r s o - s a c r a l  p o s i t i o n  (94.3~41, though dorso-  

1 a t e r a l  (4 .2%)  and dorso-pubic (1.5;Y) p o s i t i o n  were not  

uncommon ( R o b e r t s ,  1971). 

I n  t h e  ind igenous  pi-gs of A.P., t h e  f requency of 

d i f f e r e n t  p o s i t i o n s  found were 94.74% - dorso-sacra l ,  

4.38% - d o r s o - l a t e r a l  and 0,BBIY - dorso-pubic position 

( S o l m a  Raju, 1991). 

2 . 2 - 4  Time i n t e r v a l  between t h e  expu l s ion  of successive 
pig It ts r 

A variation i n  the t i m e  i n t e r v a l  amongst t h e  p i g l e t s  

in the birth order wee repor ted .  



The t i m e  i n t e r v a l  between the expuls ion of t w o  live- 

b o r n  p i g l e t s  was observed t o  be 5 tm 20 m t s .  by T m l u  

& A, (1986) i n  wild vhriety of A s s a m  pigs,  I n  t f a e  

indigenaus  p igs ,  Solmon R a j u  (1991) no t i ced  it t o  be 

1-93 r n t s  between t w o  Uveborn e i g l e t s  and 4 t o  183 rnts 

between the l i v e  and s t i l l b o r n  p i g l e t s ,  

I n  the e x o t i c  b reeds  of pigs,  Vje t i m e  i n t e r v a l  

between t h e  expuls ion of two l iveborn p i g l e t s  w a s  found 

t o  be from ' .  3 t o  60 mts (Jones, 1966 b; Roberts, 1971; 

Mathai et &, , 19721 C o l e  and Cuppe, 1977; Fraser ,  1978; 

McDonald, 1980; A r t h u r  & &. , 1982; D u m i t r e s c u  e t  a l ,  , 
19821 Gordon, 1983r Singh and Singh, 1989 and Murayamna, 

The t i m e  i n t e r v a l  between t h e  expuls ion of l iveborn 

t o  s t i l l b o r n  p i g l e t s  was r epo r t ed  t o  be between 45-55 mts 

by Cole and Cupps (1977) and 20 m t s  by G o d o n  (1983). 

2.3 U T T E R  TRAITS: 

2,3,1 Litter s ize :  

Various f a c t o r s  l i k e  age a t  first farrowing, pa r i t y ,  

ovula t ion  rate, season, f e r t i l i z a t i o n  r a t e  and t ype  of 

breed, t h e  s t r a i n s  wi thin  t h e  breed i n f l u e n c e  t h e  l i t ter 

size i n  p i g s  (Mathai  and Ramachendran, 1972$ Hughes and 

Varley, 1980; Mohanty and Nayak, 1986: Park et a&., 1989 

and Chhabra & a,, 199O), 



The 11 t t e r  s ize  i n  t h e  i n d i  genous p i  g s  of  d i f f e r e n t  

c o u n t r i e s  and w i th in  count ry  was found t o  very. The l i t te r  

s i z e  was 0.9 i n  A f r i c a  (Holness, 19701, 6-9 i n  India 

(Ghatnaker, 1981) , 6.0 i n  S r i  ' Lanka (Rajan~ahendran pr A. 
1985) and 6.9 i n  N ige r i a  (Mebambo, 1986). 

The l i t t e r  s i z e  i n  the  indigenous p i g s  of India,sa reported 

by several authors o f  t h e i r  b c a l i t y  w e r e ;  Shards and 

Singh (1982) -Iiaryena, 8.0, Dhingra ( 1987) -Andhra Pradesh, 

6.5, Assam 4.70 and Madhya Pradesh, 6,76, Mishra et a l ,  

(1989)-A.P. 6.62, U.P. 7.51, A s s m  4.93 and MOP. 6.52; 

Mishra & al. (1989) -0 r i s sa ,  5.61.. The  coordinated p r o j e c t s  

loca-d a t  d i f f e r e n t  c e n t r e s  i n  Ind i a ,  7.63 (Summary 

r e p o r t s ,  1971-90, AICRP on p i g s ) .  I n  t h e  indigenous pigs ,  

Solmon Raju (1991) recorded t h e  l i t t e r  s i z e  t o  be  8.40. 

The l i t t e r  sf ze i n  LWY g i l t s  va r ied  from 7.09 t o  

10.10 (Elevage, 1974; Sv inskotse l ,  1984: Kurcman and 

Wardowski, 1987, Venev, 1988 and Sin* & &. , 1989) but 
i n  sows, t h e  average s i z e  was found t o  be 10.1 by S i l v a  

and Dap ( 1 9 9 0 ) ~  which i n  dry season was recorded t o  be 9.18 

and i n  w e t  season i t  was 11.06, by Omeke (1990). 

The l i t t e r  s i z e  i n  Landrace ranged f r o m  6-55 t o  

11.14 (S to janovic  et a., 1973, Elevage, 1974, Kapko and 

Tokareva, 1974, Sv inskotse l ,  1984, Schoeps and Huhn, 1986, 



Bogos and Coj  ocaru, 1987, Kayaba et &., 1989, Olsson 

end Svendsen, 1989 and Singh et &. , 1989). The l i t t e r  

size i n  d r y  season was 8.17 and i n  the w e t  w a s  9.18 

( Chneke, 1990) . 
Ple l i t t e r  s i z e  i n  Duroc was 10.0 (Svinskatsel ,  

1984) and 9.2 (Sweden, 1988 and Nascimento, 1988) . 
I n  Hempahire breed of p i  ys, t h e  , l i t t e r  s i z e  was 

10.0 (Svlnskotsel ,  1984) and 8.9 (Sweden, 1988). 

I n  Chinese breed of  pigs, the l i t t e r  size ranged 
11 

f r o m  11.9 t o  15.9 (Cheng, 1985, S i l e r ,  1985, Qi, 1985 and 

Molenat, 1987) . 
I n  North Caucasus g i l t s ,  Kapko and Tokareva (1974) 

found the l i t t e r  s i z e  to be f r o m  . 8-72 t o  9.4. 

2-3-1.1  L i t t e r  weight: 

Var ia t ion  i n  the l i t t e r  weight was found amongst 

dl f f e r e n t  breeds. 

I n  Ind ia ,  the l i t ter  weight i n  t h e  indigenous p i g s  

averaged 6.50 kg (Dhingra, 1987). I n  A. P., Solmon Raj u 

(1991) recorded the litter weight i n  indigenous g i l t s  a s  

6.31 Kg. 



The litter weight i n  LWY breed was a l s o  found t o  

vary, while Konyukhova (1974), Gel (19761, Gonzalez &. 

(1987) recorded a 11 tter weight of 12-90 t o  13.60 Kg. 

A l m s  & al. (1987) :noticed the U t t e r  weight t o  be 16.0 kg 

but Chhabra df; &. (1990) Observed t h e  litter weight to 

be 14.90 kg- 

I n  Landrace, Stojanovic  et aIc (1973 ), Alves & 2. 

(1987), Gonzalez & a, (1987) and Mishra and Sharma (1990) 

recorded the l i t ter weight i n  the range from 10.76 t o  

13.48 kg, 

I n  Duroc breed, Alves et ale (1987) and Gonzalez 

et al. (1987) recorded the l i t t e r  weight as 14.70 end 

ll.B9 kg, r e spec t ive ly  whereas i n  Hampshire,Gonzales & A. 
(1987) and Rico (1988) not iced it to be 14.45 and 12-35 kg, 

respect ively .  

2.3.2 Liveborn piglets pe r  l i t ter:  

The number of l iveborn p i g l e t s  pe r  l i t t e r  was found 

t o  vary among the breeds, The number of l iveborn p i g l e t s  

per l i t ter  i n  t he  indigenous p igs  of Nigerian was found 

to be 6.9 by Adebambo (1986) and i n  the indigenous p i g s  

of A.P., the same was 7.60 (Solmon Raju, 19911, 



I n  LWY pigs ,  the number of l iveborn  p i g l e t s  per 

l i t t e r  ranged f & m  8.1 t o  10.5. (Stankovic et &., 1973, 

Gal, 1976, Mani, 1985, Adebanbo, 1986, Boulard et &., 
1986 and Gonzalez et &.. , 1987). I n  Landrace p igs ,  the 

l iveborn  p i g l e t s  per litter ranged from 9.2 t o  110.4 

( G a l ,  1976, Moskal, 1980, Vidovic, 1984, Mani, 1985, 

Baulard et &., 1986 and Gonzalez et al. , 1987) , 

I n  Duroc breed,  Moskal (1980) and Gonzalez &. 

(1987) recorded the  l iveborn  p i g l e t s  per l i t t e r  t o  b e  

6-95 and 6-33, r e spec t ive ly .  I n  Hampshire breed,  i t  was 

r e p o r t e d  as 7.3 b y  Adebambo (19861, 8.78 r by Gmza lez  

et &. (1987) and 7.4 by Rico (19881, 

In d i f f e r e n t  Chinese b r e e d s  o f  p igs ,  t h e  nutnber of 

l i v e b a r n  p i g l e t s  p e r  l i t t e r  was found t o  v a r y  from 11.3 t o  

1 4 . 5  (Molenat, 1987 and Cao et A,, 1988), 

2.3.2.1 Li veborn p i g l e t s  weight per l i t t e r s  

Var ious  f a c t o r s  l i k e  season of b i r t h ,  sex of the 

fetus, n u t r i t i o n  in f luenced  t h e  p i g l e t s  weight  a t  b i r t h  

(Hughes and V s r l e y ,  1980 and Mishra e t  al., 1990). Varia- 

t i o n  was a l s o  n o t i c e d  between t h e  breeds  and s t r a i n s  of 

t h e  same breed (Appendix), 

The mean p i g l e t  weight  i n  the indigenous  pigs l o c a t e d  

a t  d i f f e r e n t  c e n t r e s  i n  I n d i a  was fcrund t o  be 0.74 kg 



(Summary r e p o r t s  1971-90, M C R P  on pigs)  but  it was 0.69 

and 1.02 kg i n  the p i g s  of Haryana (Sharda and Singh,1982) 

and Orissa  S t a t e  (Mlshra et &. , 1985), respect ively .  

Shy l l a  et &. (1991) repor ted the average b i r t h  weight to 

be 0.92 kg i n  the indigenous p i g s  of Assam. I n  the i nd i -  

genous pigs  of A.P., it  was found Co be only 0.804 kg by 

Solmon Raj u ( 199 1) . 
'Ihe man p i g l e t w e i c j ~ t  i n  W breed was found to 

vary f ran 1.08 to 1-32 kg (Barnikhina, 1974; J a y a r a j  an, 

1976: Benkw and V'zharova, 1982: Tan and Chen, 1983; 

Siagian et al., 1986; Qanzalez & al., 1987; and Singh 

et &. , 1989), whereas i n  hndrace it ranged from 1.22 t o  

1.52 kg (Barnikrina,  1974, Benkov and V'zharova, 1982; 

Tan and Chen, 1983, Schoeps and Huhn, 1986; Siagian & &, 

19861 Qonzelez & &. , 1987 and Singh & &,, 1989). 

I n  Duroc breed, Tan end Chen, (1963) , Siagi  an et &, 

(1986) and Gonzalez et al. ( 1987) observed the m e n  p i g l e t  

weight to be 1.14; 1.52 and 1.33 kg, respec t ive ly ,  and 

2 1.47 and 1.22 kg i n  Hampshire breed, respect ively ,  

I n  Chinese breed, the mean p i g l e t  weight var ied  

from 0.800 to 1.000 kg ( ~ i l e r ,  1985, (21, 1985 and Cao 

st G o ,  1988). 



The mean p i g l e t  w e i m t  was recorded to be 1.3, 0.45 

and 1.29 kg i n  North Caucasus (Kapko and Tokareva, 1974). 

Vietnamese (Hottmar, 1982) and P i e t r a i n  (Tan and Qlen, 

1983 , breeds, respectively.  

2.3.3 Incidence of st1 l l b i r t h s t  

Several  f a c t o r s  cause s t i l l b i r t h s .  A f e w  among 

them are  durat ion of farrowing, l i t t e r  s ize ,  i n t e r v a l  

between t h e  b i r t h  of p ig l e t s ,  pos i t ion  of the b i r t h  order, 

umbil ical  wrd rupture, ambient temperature of 30° during 

102-110 days of ges ta t ion ,  parity of the d m  etc. (Randall, 

1972 b, S p r e c h e ~  -. et a,, 1974 and Fonseca et &. , 1988). 

In  t h e  indigenous p igs  of Nigeria, the percentage 

of s t i l l b i r t h s  noticed by Osuagwuh and Akpokodje (198 1) 

was 5.7 i n  8 months aged dams and 9.0 i n  11-32 months aged 

ones. In the indigenous pigs, t he  percentage of s t i l l b i r t h s  

noticed by Solmon Raju (1991) was 8.33. 

In LWY piys, the percentsge of s t i l l b i r t h s  varied 

from 3.0 to 8.80 (Mullerhaye aild Vecchionacce, 1974, Nishida 

& a+, 1976, Dagorn e t  s., 1980, R a i  ond D e s s i ,  1985 ,  

Siagian et al., 1986, and Mishra et &., 1990). 

I n  Lendrace, the  s t i l l b i r t h  percentage ranged f rorn 

3 . 3  - 10.71 (Mullerheye and Vecchionacce, 1974, Nishida 

et ale, 1976, Cavalcantd 22 &., 1979, DaQorn & do, 1980, 



Petrovic ,  1983, Reyes, 1983, Vidovic, 1984, Siagian & , 
1986, Schoeps end Huhn, 1986, S t o l i c ,  1986, Boqos and 

Cojocaru, 1987, Park & a,, 1988 and Singh, e t  a1.,1989). 

I n  Duroc, Cavalcent i  ef &. (1979) and Siagian  g& &. 
(1986) recorded the percentage of s t i l l b i r t h s  t o  be 4.85 

and 6.8 1, respect ively,  whereas i n  Hampshire breed, the 

same was found t o  be 1.5 by Mullerhaye and Vecchionacce 

(1974) 5.97 by Cavalcanti  (1979), 5.66 by Park & &, (1988) 

and 10.30 by Singh et &. ( 1989) . 
F e t a l  mummification i s  a l s o  one of the important  

causes of pre-nata l  l o s s e s  and usua l ly  mumnies are expel led  

a t  p a r t u r i t i o n  along d t h  the normal f e t u s e s  (Roberts, l971),  

!the inc idence  of m m i f i e d  f e t u s e s  a s  recorded by 

Roberts (1971) was 4.9% i n  BerksNre: 1.-97% i n  Chesterwhite 

end 1.08% i n  Yorkshire breed of pigs. But Cavalcant i  kt A, 

(1979) found the  same t o  be 1.97% i n  LWY, 1.69% i n  Landrace, 

2.59% i n  Duroc end 2.82% i n  Hampshire breeds. 

2.3.3.1.Ue6ght of s t i l l b o r n  p i g l e t s :  

The information i n  the weight of s t i l l b o r n  p i g l e t s  

w a s  scanty. 

I n  t h e  indigenous pig8 of A. P., s t i l l b o r n  p i g l e t  

weight was found to be 491.67 g, by Solmon Raju (1991). 



I n  exo t i c  breeds of pigs, Timoshenko (1974) reported 

t h e  weight of s t i l l b o r n  p i g l e t s  t o  be 960.58 g and Meyer 

et A. (1976) recorded it to  range from 700 t o  800 g. 

2.3.4 Sex rat ios  

A v a r i a t i o n  i n  t h e  sex r a t i o  among the breeds and 

var ious  s t r a i n s  within t h e  same breed was repor ted 

( ~ p p e n d i l ~ )  . 
I n  India,  i n  the indigenous p igs  of Haryana (Sharda 

and Singh, 1982) and A. P.. (Solmon Raj u, 1991), t h e  sex 

r a t i o  w a s  not iced t o  b e  47.5 and 56,35%, respectively. 

I n  t h e  indigenous p i g s  of Nigeria, the  sex r a t i o  was 

recorded t o  be 42.2% b y  Adebambo ( 1986). 

The sex r a t i o  i n  LWY was found t o  vary from 44.6 - 
54 .17% (Math& and Ramachandran,l972, Kastyak and Miros, 

1974, Nirshida & &. , 1981, Perez et el., 1984 and Adebambo, 

1986). 

I n  Lmdr ace breed, while Lopezseco and V i e i  tes (19 71) 

reported t h e  sex r a t i o  t o  be 50.54% b u t  Stojanovic  et a l .  

(1973) and Nf shida & al. (1981) recorded i t  t o  be 50.0% 

and 50.996, respectively. 



The sex retio i n  exo t ic  breeds was found t o  be 51.771 

by Ksstyak and Miros (1974) and i n  Duroc breed it was 

not iced to be 50.29% (Perez & &. , 1984). 

I n  Berkshire breed, the sex r a t i o  was found t o  be 

49.8% by Gray and Katanbaf (19851, &ereas i n  Hampshire 

breed, t h e  same was reported it t o  be 52.4.g by Adebambo 

(1986). 

The sex r e t i o  i n  l iveborn was 52.5:'C and i n  s t i l l b o r n  

i t  was 59.3% i n  Berkshire breeds (Nishida et &., 1976). 

2.4 PLACENTA AND UMBIL;I.CAL CORD 

2.4.1 Number of p lacen tae :  

The number of p l s e n t a e  was counted by t h e  presence 

of number of umbilical s t a l k s  (Jones, 1966 b) . Each p i g l e t  

has  an umbilical s t a lk ,  though the a l lantochorioni  c  

membranes of ed j acent p i g l e t s  were fused ( Roberts, 1971) . 
I n  the indigenous pigs, Solmon Raju (1991) noticed 

t h a t  the number of ~ l a c e n t a e  expelled t a l l i e d  with t he  

number of l iveborn p i g l e t s  as w e l l  as with the  f u l l y  formed 

s t i l l b o r n  p ig le t s .  

2.4.2 Expulsion of placentaet 

Observati on on the expulsion of placentae, d i  f f  ered 

amongst different authors. While the expulsion of placentae 



o c c u r r r d d u r i n g  the b i r t h  phaae e i t h e r  i n  masses of 2 or 3 

or a8 a a i n g l e  marss (Jones,  1966 b, Roberts, 1971, Mathai 

&. , 1972, and Arthur &,, 1982) or even after b i r t h  

of a l l  the p i g l e t s  (Fraser ,  1978). Simi l a r ly ,  even i n  

the ind igenous  pigs ,  t h e  p l a c e n t a e  were e x p e l l e d  a f t e r  t h e  

b i r t h  of a l l  the p i g l e t s  i n  most of t h e  dams as n o t i c e d  

by Solmon Raj u (1991). 

2.4.3 Weight of placentae8 

me p l a c e n t a l  weight i n  t h e  ind igenous  p i g s  of A s s m  

ranged from 525 to 961.57 g (Devi, 1986) b u t  in wild v a r i e t y  

it was 0.4 t o  1.2 kg (Tamuli qfi al., 1986). In the i n d i -  

genous pigs ,  Solmon Raju (199 1) found i t  t o  be i n  t h e  

range of 300 t o  1800 g. 

The p l s c e n t a l  weight i n  LWY was found to form 16% 

of t o t a l  concept ion (Jones, 1966 b) . Flathai et &. (1972) 

and Singh and Singh (1989) r epo r t ed  that t h e  p l a c e n t a  

weighed 1-27 and 1.42 kg, r e s p e c t i v e l y  i n  MY. 

?he p l a c e n t a l  w e i c $ t  was found to be h e a v i e r  i n  

Duroc, b u t  l i g h t e r  i n  LWY and Berkshi re  breeds (Fahmy, 

1971). I n  Landrace and Hampshire breeds, t h e  p l a c e n t a  

weighed 1.28 and 1.06 kg, r e s p e c t i v e l y  (Singh and Singh, 

1989) . 



2.4.4 Retent ion  of p lacentas  

The i n c i d e n c e  of r e t e n t i o n  of p l a c e n t a  appeared to  

be less comon i n  p i g s  (Jones,  1966 b and Roberts, 1971). 

2.4.5 State of t h e  umbi l i ca l  cordr 

A t  b i r t h ,  t h e  umbi l i ca l  cord was found t o  remain 

i n t a c t  i n  75% of p i g l e t s  (Roberts,  1971) o r  60070% p i g l e t s  

(Ar thur  et al., 1982). 

I n  the indigenous  p i g s  of  A.P., 65% of p i g l e t s  had 

i n  t a c t  umbi l i ca l  co rd  ( Solnon R a j  u, 199 1 1. 

2-4.6 T i m e  taken for rup tu re  of t h e  umbi l ica l  cordr 

The rupture of the umbi l ica l  cord  was found t o  

occur gimul taneously and i n v a r i a b l y  by the birth of a 

p i g l e t  and it was n o t i c e d  t o  t ake  about 1-3 mts (Jones, 

1966 b), 2-6 m t s  ( ~ o b e r t s ,  1971) or even 2-12 m i t s   andal all, 

1972 a). 

I n  t h e  indigenous piqs,  it took a range of 0.50 - 14 

mts (Solmon Raj u, 199 1). 

Dystocia i s  rare i n  pigs. Jones (1966 b) recorded 

it i n  .2 p i g s  due t o  u t e r i n e  i n e r t i a  and over sized f e t u s e s .  



Roberts (1971) opined that dys toc la  w a s  found t o  be rare 

i n  a litter of 6 . 1 2  p i g l e t s .  

2.6 TERATOLOGICAL DEFECTS: 

Congeni t a l  malformations are more frequently  seen 

i n  pigs than i n  other domestic animals, 

A n d e r s o n  and Rydhmer (199 1) and Falkanberg & &, 

(1991) reported some types of t e r a t o l o g i c a l  d e f e c t s  i n  

S w e e d i s h  Large Wlite and Landrace breeds, respect ively .  



CHAPTER I11 

3 .  MA'IERIALS AND METHODS 

The present inves t iga t ion  on ce r t c in  reproductive 

c h a r a c t e r i s t i c s  of p igs  was carried out  on two breeds- 

Indigenous and Large W h i t e  Yorkshire, a t  two places i n  

Andhra Pradesh. The study on the indigenous pigs  was 

ca r r i ed  out a t  the  A l l  I nd ia  Co-ordinated Research Project 

on Pigs, College of Veterinary Science, Tirupati  and t h a t  

on Large White Yorkshire (LAMY) a t  the  pig breeding s tat ion,  

Gopannapalem, E luru. 

Experiment a1 animals: 

A t o t a l  of 1 2  each of c l i n i c a l l y  heal thy and sexually 

normal sows of Indigenous and Large White Yorkshire breeds, 

aged between 478 to 501 and 368 t o  410 days, respectively 

were u t i l i zed  for  t h i s  study, A l l  the animals farrowed 

t h e i r  f irst  l i t t e r '  already. The animals were maintained 

under s imi lar  condi t ions of housing and management 

When t h e  animals exhibited h e a t  symptoms, they w e r e  

bred twice by a boar a l l o t t e d  t o  it i n  the  breeding pro- 

gramne of the  farm. Once the  mating was over, these 

animals were observed daily.  A l l  the animals which d id  not  

evince symptoms of hea t  a f t e r  a lapse of 30 days of mating, 
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were cons ide red  pregnant '  and t h e  d a t e  of met ing was t aken  

acs t h e  day  o f  concept ion  and an approximate calculation 

was made f o r  t h e  expec ted  day  of farrowing. mese animals  

w e r e  kept i n  t h e  I n d i v i d u a l  p e n s  and observed c l o s e l y  and 

r egu la r ly .  

Per iod  of s tudy  r 

The p r e s e n t  i n v e s t i g a t i o n  was conducted dur ing  t h e  

months of May t o  November, 1991 which i s  u s u a l l y  t h e  late 

summer and t h e  r a l n y  season i n  t h e s e  p a r t s  of  Andhra Pradesh. 

The mean t empera tu re  d u r i n g  t h i s  p e r i o d  ranged between 

25.5OC t o  33.68OC at T i r u p a t i  m d  22.57OC t o  31.23OC a t  

Gopannapalem. Likewise t h e  humid1 t y  a t  T i r u p a t i  ranged 

f r o m  48.4% t o  71.2% and at Gopannapalmbetween  72.00% 

t o  81.00% w i t h  an average r a i n f a l l  of 142.86 mn a t  TLrupati 

and 196.7 m at Gopannapalem. 

3.1 GESTATION ; 

3.1.1 S igns  o f  pregnancyr 

3.1.1.1 Abdominal d l s t ens ionx  

The degree of d i s t e n s i o n  of  t h e  abdomen and i t s  

droopinesa  i n  r e l a t i o n  t o  the age o f  pregnancy w e r e  observed, 

3.1.1.2 Development of mammary gland: 

A t t e n t i o n  was paid to the &anges i n  t h e  development 

of mmmary g l and  d u r i n g  the period of pregnancy t o  a p p r e c i a t e  



t h e  s i z e  of i t s  development. A l l  t h e  observat ions  w e r e  

made from the back of t h e  animal i .e., between t h e  hind 

legs. 

3.1.1.3 manges  i n  the ex te rna l  gen i ta l ia8  

Observations on t he  changes i n  t h e  s i z e  and appea- 

rance of  the e x t e r n a l  g e n i t a l i a  w e =  made dur ing  the  course  

of ge eta t ion.  Ple scor ing per ta in ing  t o  the degree of 

changes was done a s  s l i g h t ,  moderate and prominent. 

3.1.1.4 Behaviour of the pigsr p r i o r  t o ,  dur ing  and 
af tar f arrowing: - 

Animals were keenly observed i nd iv idua l ly  approxi - 
mately f i v e  days p r i o r  t o  t h e  expected day of f artawing 

f o r  t he  phys ica l  and behavioural  changes as w e l l  as f o r  

their m e b e r n a l  i n s t i n c t .  

3.1.1.5 Ges ta t i  on length: 

I t  was ca l cu l a t ed  as t h e  per iod f r o m  t h e  day of 

s e rv i ce  t o  t h e  day of farruwing. 

3.2 FARROWING: 

3.2.1 Time (Diurnal  pa t t e rn )  of farrowing8 

The farrowing time, whether dur ing the  day or  n igh t  

w a s  recorded. 
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3.2.2 Stages of farrowing$ 

The d i f f e r e n t  s t a g e s  of f a r r w i n g  ( a s  described 

below): and the  time taken f o r  each stage were recorded. 

3.2.2.1 F i r s t  stager 

lhe t i m e  i n t e r v a l  from the onset  of r e s t l e s s n e s s  

and abdominal s t r a i n i n g  t o  t h e  time of appearance of 

sanguinous vulva1 discharges was considered as t h e  first 

s tage of farrowing. 

3.2.2.2 Second staget 

The time t h a t  lapsed between t h e  b i r t h  of the  first 

and the l a s t  p i g l e t  was considered as the second stage. 

3.2.2'.3 Third s taget  

The time taken between the expulsion of the last 

p i g l e t  and t h e  complete shedding of t h e  placenta  was con- 

s idered a s  t h e  t h i r d  stage. 

3.2.2.4 Time taken f o r  the second and t h e  t h i r d  
s teges  of f arrowingt 

The dura t ion  of f arrowing was ca lcula ted  by adding 

t h e  t i m e  taken for the second as w e l l  a s  f o r  t h e  t h i r d  

stage of farrowing (Jones, 1966 b end Mathai t& &. ,1972)  
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3.2.3 'Presentat ion '  and ' poe i t i anD of t h e  f e t u s e s 3  

3.2.3.1 'Presentat ion '  of t h e  fetus8 

?he re la t ionship  between t h e  longi tudinal  ax i s  

of the f e t u s  with t h a t  of the dam was defined a s  t h e  

presentat ion of the  fetus.  The type  of presentat ion a t  

t h e  t i m e  of birth of each p i g l e t  w a s  recorded. 

3.2.3.2 ' p o s i t i o n D  of t h e  fetus:  

The r e l a t ion  of the dorsum of the f e t u s  t o  the 

maternal pe lv ic  quadrants was defined as t h e  pos i t ion  of 

the fetus .  The posi t ion of t h e  p i g l e t s  a t  b i r t h  was 

recorded. 

3.2.4 T i m e  interval between t h e  expulsion of successive 
p i  g l e t  s r  

The t i m e  taken to expel t h e  successivg fetuses 

from the  f i r s t  t o  the l a s t  p i g l e t  i n  t h e  b i r t h  order was 

recorded. 

The b i r t h  order  of the p i g l e t s  barn were assigned 

t o  ' ea r lyD , middle' and l a t e  ' stages of the farrowing 

according t o  t h e i r  b i r t h  order  by dividing the litter s i z e  

by three (Randall, 1972a), where t h e  l i t ter  s i z e  was six,  

it was divided as "earlyN and "middle" s t ages  only, I n  a  
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litter s i z e  of thir teen,  a k t e r  divis ion of three stage6 

( 3  p i g l e t s  f o r  each of the  3 stages) from the remaining 

four p ig le ts ,  one each was added t o  each of t h e  three 

stages, respectively and the l a s t  one remaining was added 

t o  the l a s t  stage. 

3.3.1 L i t t e r  size;  

The t o t a l  number of p i g l e t s  i n  a l i t t e r  was desig- 

netcd as l i t t e r  size,  S t i l l b i r t h s  end the  murmrified 

fetuses  w e r e  also included (Randall, 1972b) , 

3 . 3 , l . l  L i t t e r  weightr 

Scpn af t e r  the ' b i r th  of each p ig le t ,  whether a l ive  

o r  s t i l lborn ,  the  weight was recorded with a spring balance 

and t he  t o t a l  l i t t e r  weiljht was calculated, 

3.3.2 Liveborn p ig le t s  per l i t t e r :  

The number of liveborn p ig le t s  farrowed, out of 

t o t a l  p i g l e t s  born was counted and the percentage calculated, 

3.3.2.1 Liveborn p ig le t s  weight per l i t t e r :  

The weic&ts of a l l  t he  p i g l e t s  born a l ive  were 

recorded. The, weights of t h e  p i g l e t s  born e a r l y  and those 

born l a t e r  were compared t o  know whether t h e  heavier O r  

the  l i g h t e r  p i g l e t s  canes out f i r s t .  



3.3.3 Incidence of s t i l l b i r t h s :  A p AGRL UM\/&:; IM, 
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The p i g l e t s  which were expelled dead a t  birth were 

designated as  ' s t i l l b o r n g  p ig le t s ,  These w e r e  subjected 

t o  post-mortem examinati on t o  determine whether death 

occurred p r i o r  to  or  during the  farrowing, by co l lec t ing  

lung pieces and immersing it i n  water. A l l  those p i g l e t s  

whose lung pieces f loated w e r e  considamd t o  be a l i ve  

j u s t  p r io r  to coming out  of b i r t h  canal (intra-partum 

death) and those p i g l e t s  whose lung pieces did not f l o a t  

were considered t o  have died while coming out  of b i r t h  

canal  (pre-parturn death),  Mummified fe tuses  were a l so  

included under s t i l l b o r n  p i g l e t s  (Randall, 1972 b) . 
The t o t a l  number of s t i l l b o r n  p i g l e t s  from a l l  the 

sows farrowed wes counted and the  prrcentage calcu.lated.  

3-3.3.1 Weight of s t i l l b o r n  p i  gletsr  

The weight of a l l  the s t i l l b o r n  p i g l e t s  was recorded. 

3.3.4 Sex rat io8 

The sex ratio was expressed as the  percentage of 

males born i n  a  l i t t e r .  This was calclllated f o r  t h e  overal l  

l i t ter  as well as f o r  the liveborn and s t i l l b o r n  p ig l e t s  

(Mathai and Ramachandren, 1972 and Nishida s., 19761, 



3.4  PLACENTA AND UMBX LICAL CORDS 

3.4.1 Nunber of placentae8 

Ihe number of p l acen tae  expelled was counted based 

on the presence of umbilical s t a lk s ,  

3.4.2 Expulsion of placen tae t  

The manner of expulsion of p lacen tae  whether i n  a 

mass o r  i n  ba t ches  o r  i n  between the b i r t h  of successive 

p i g l e t s  was recorded. 

3.4.3 W e i  g h t  of placentae:  

The p lacen ta  was c o l l e c t e d  immediately a f t e r  the 

expulsion and the extraneous mater ia l ,  i f  any, was removed 

and weighed us ing  a spring balsnce. 

3.4.4 Retention of placenta: 

Sows, whose p lacen tae  w e r e  no t  expelled even after 

6 h r a  fol lowing farrowing w e r e  considered t o  have re ta ined  

t h e  placenta.  The number of such cases  were recorded, 

i f  any. 

3.4.5 State of t h e  umbil ical  cords 

Soon af-r t h e  expuls ion of t h e  f e tu s ,  t h e  condi t ion  

of t h e  umbil ical  cord i. e., whether i n t a c t  o r  ruptured was 

recorded f o r  each of t h e  p i g l e t  born. 



3.4.6 Time taken for t h e  rupture of the umbilical 
cordt 

!he t l m e  taken for  severance of t h e  umbilical cord 

of each of the piglet was recorded. 

All those sows i n  which the f i r s t  o r  t h e  second 

s tage  of farrowing was prolonged f o r  more than 6-12 hrs 

were considered t o  have dystocia.  Such cases, i f  any 

were recorded. 

The occurrence of t e r a t o l o g i c a l  defec ts ,  i f  any 

was recorded, 

3.7 CLE.SSIFICAI?ON OF DAMS INTO 'NORMAL' AND 'PIIXED' 
GROUPS 

Those dams which gave b i r t h  to liveborn p i g l e t s  were 

c l a s s i f i e d  under 'normal' group and those gave b i r t h  to 

both liveborn and s t i l l b o r n  pig l e t s  w e r e  considered under 

'mixed' group ( D e v i ,  1986). 

The da ta  were subjected t o  standard s t a t i s t i c a l  

procedures as per Snedecor and Cochran (1967) , 



CHAPTER IV 

4, RESULTS 

The v a r i o u s  r e p r o d u c t i v e  c h a r a c t e r s  of t h e  

i n d i g e n o u s  as w e l l  a s  Large White Yorkshi re  sows viz. ,  

behav iour  of t h e  p i g s  d u r i n g  g e s t a t i c n ,  g e s t a t i o n  l e n g t h  

and far rowing were s t u d i e d ,  'he litter t r a i t s  and 

p l a c e n t a l  c h a r a c t e r s  w e r e  a l s o  i n v e s t i g a t e d .  me obser- 

v a t i o n s  m a d e  i n  t h e s e  two breeds w e r e  analysed and com- 

pared. 

The d e t a i l s  of  r e p r o d u c t i v e  c h a r a c t e r s  of t h e  

ind igenous  and W s o w s  are p r e s e n t e d  i n  t h e  Table 1, 

4.1 GESTATION: 

4.1.1 S i g n s  of pregnancy: 

The vl. a i b l e  changes d u r i n g  g e s t a t i o n  vi z,  , abdominal 

d i s t e n s i o n ,  mammary gland  development, changes  I n  the 

e x t e r n a l  g e n i t a l i a  and behav iour  o f  t h e  sows p r i o r  t o ,  

or d u r i n g  and after fa r rowing  were recorded, and the 

o b s e r v a t i o n s  are p r e s e n t e d  below. 

4.1,1,1 Abdmina l  d i s t e n s i o n :  

The size o f  abdomen i n c r e a s e d  a s  t h e  pregnancy 

advmnasd. Tn both tho breeds, tha abdaninal d i s t e r ~ r s i o n  
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W l e  1, hproduct ive character is t ics  ( i n  days) of t he  individual Indigenous and 
Large White Yorkshire breeds 

I n d i g e n o u s  Large White Yokshi re  

Dm A q  a t *  Age a t  $e a t  Gesta- S, Dm Age a t  Pqe at  #.ge at Geste- 
'@ No, service concep- farro- t i m  ser- cmce- farrow- t ion  
xo* tian* wing* length No* d c t  p t i e *  ing* length 
0 ~ ~ ~ ~ 0 ~ 0 ~ 1 ~ 0 ~ ~ . ~ ~ ~ 1 ~ ~ . . ~ I - ~ . . ~ I ~ - ~ - - - - - - - - - ~ ~  

11, 89 492 (aborted) - 11, 158 388 406 522 1 16 

12, 22 489 (not  conceived) - 12, 163 392 392 ' 505 113 

Mean 487,17 488,7 599,6 110,9 Mean 390,25 393.42 506,75 113,33 

Range 478- 478- 590- 106- Range 368- 368- 480- 111- w 
492 503 613 118 410 410 525 116 o, 



was n e g l i g i b l e  around one month of ges ta t ion .  The 

d i s t e n s i o n  wee s l i g h t  around 1+ month, moderate by 2 t o  

29 months i n  both t h e  breeds  (Fig. 1 A & 8). 

I n  t h e  indigenous sows, the abdominal d i s t e n s i o n  

was prominent by 3 and 34 months (Fig  1 C )  . A t  t h i  8 

stage,  the d i s t e n s i o n  was w e l l  marked and g r e a t e r  i n  M Y  

(Fig, 1 Dl. 

By 3 end 3% months of pregnancy, demarcation between 

t h e  abdominal wall and t h e  mammary gland was more pruni- 

nant  i n  LWY. In the indigenous breed, t h e  demarcation 

was less prominent. However, it disappeared a day before  

farrowing i n  both t h e  b reeds  (Fig. 21 . 
4.1.1.2 Development of mammary glandr 

Changes i n  t h e  glandr 

The development of mammary gland was progress ive  

aa t h e  g e s t a t i o n  advanced. I n  both t h e  breeds, t h e  changes 

i n  t h e  mammary gland we-slight t o  moderate a t  2% t o  3 

months of g e s t a t i o n  and moderate around 3 months and pro- 

minent by 3% months. I n  t h e  LWY, the changes were much 

m o t e  appreciabie and g l a r i n g  t h a n  t h a t  i n  t h e  indigenous 

breed. Marked changes w e r e  not iced  i n  t h e  marrinary gland, 

a day p r i o r  t o  farrowing i n  t h e  indigenous p i g s  (Fig. 3 A ) ,  

But i n  the LWY pigs,  t h e  changes w e r e  appreciable  even two 



Fig, 1: ABDOMINAL DISTWSIQi DURIO GESTATI(H 

A : Indipnous  - 202% months I 1 Moderate distention* 
1 3 :  LWY - 21% months 

C : Indigenous - Prominent distension 
3-34 f and demarcation between 

- 3-$j months f the abdominal wall and 
manmary gland* 

* More appreciable i n  iwY 





Fig 2: ABR3MfNAL DISTENSION NOR TO FARRONbT; 

Indigenous 

IWY 

One day prior 
t o  farrowing 

Absence of demarcation 
be tween the dxiomen 
and udder* 

C : indigenous 12 hatrs prior Relaxed flak mscles ( t o  farrowing with droopy and turgid 

D ; LWY udder* 

* More appreciable in IWY 





Fig, 3; D E ~ P ) I ~ T  @ W Y  GLAND RLIOR TO FMWING 

Enlarpent of the 
: Indigencus l d a y p r i o r  jndividualglandsvith 

t o  farmwing p r d n e n t  base of the 
B : ieat* 

Indigenous 12 hours Rominent enlaqement 
prior t o  of basa of the teat with 
f anowing cone shaped d i s ta l  extrel 

0 : Lfl dty of the gland and 
turgidity of the udder 
appreciable' 





Fig. 4: CHANGES IN M E  EXTERNAL G E N I  'CkLIA 
ON M E  DAY OF FARROWING 

A 1 Indigenous D r o o p y  o e d e m a t o u s ,  
and f l e c i d  vulva1 l ip s*  

B r LWY 

* M o r t  appreciable in W Y  
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r e s t l e s s n e s s  and f requent  changes i n  t h e i r  r e s t i n g  p o s t u r e s  

i.e., from s i d e  t o  side o r  from recumbancy t o  s t and ing  or 

v e n t r a l  pos tu re s ,  

As t h e  fa r rowing  t i m e  approached, t h e  aninials 

appeared d i s t r e s s e d ,  showed f r equen t  swi tch ing  of t h e  

t a i l  and changed t h e  postures .  A t  t h i s  s t age ,  p i g s  shook 

t h e i r  heads v igorous ly  and e x h i b i  ted *pawing a c t i v i t y A w i t h  

t h e  fo re l egs .  Simultaneously making low i n t e r m i t t e n t  g r  mts, 

g r ind ing  of t e e t h ,  clamping of j aws and d i s tu rbed  t h e  

bedding nbateriel, Also t h e  m a t e r i a l  was c a r r i e d  wi th  mouth 

f o r  site se l ec t ion iNes t ing  behaviour) (Fig. 5 A & B) , h r i ~  

t o  30 m t s  (10-45 mtsl of farrowing,  t h e  p i g s  became calm and 

r e s t e d  i n  the l a t e r a l  recumbency. 

The LWY sows spent  most of t h e  t i m e  i n  s leep ing ,  

without  shmwng any s i g n s  of anorexia  f rm t h r e e  t o  a day 

p r i o r  t o  farrowing was observed. B u t  most of t h e  dams 

w e r e  f eed ing  even 3-4 h r s  p r i o r  t o  farrowing, when they 

e x h i b i t e d  r e s t l e s s n e s s  and f requent  J y changing t h e i r  r e s t i n g  

pos tures .  

On t h e  day of farrowing,  sows w e r e  restless and 

exh ib i t ed  g r i n d i n g  of t e e t h  and a l s o  seen rubbing the w a l l s  

with snout. They moved f r m  one co rne r  t o  the o t h e r  i n  

t h e  pen end e x h i b i t e d  pawing a c t i v i t y  and f r e q u e n t l y  d i s t u r b e d  

t h e  bed m a t e r i a l  with snou t  ( n e s t i n g  behaviour) , P r i o r  

t o  t o .  1 h r  of  farrowing,  t h e  sows were calm and rested 

i n  the l a t e r a l  recumbency. 



F i g ,  5 ;  BEHAVIOUR OF M E  P I G S  PRIOR .10 FARROWING 

A a Indigenous - Carrying the bedding 
material  with mouth 
(nest ing behaviour) 

- Distribution of t h e  
bedding materi a1 w i  th 
snout (nest-behaviour) 
and note t h e  pawing 
a t i v i t y  with fore legs .  





Fig. 6: BEHAVIOUR O F  THE P I G S  W R I N G  F A R R O W I S  

A t Indigenous t r b o w s  exhibit ing disregard 
t o w a r d s  the  first born 
p i g l e t  by assundhg stand- 
i n g  p o s i t i o n  to avoid 
suckling ( m a t e r n a l  i n s t i n c t )  

r r Sows allowing the first 
born piglet to suckle by 
a s s u m i n g  l a t era l  recumbency 





Table 2 .  Postnres adopted by dams during t h e  expulsion of t h e  individual 
p ig le t s  in tne indigenous and Large iaite Yorkshire breeds 

Indigenous Large W i t e  Yorkshire 
Posture of the  

dams Lo, of Percent- No, of Percent - 
piglets 

age 
piglets 

observed observed age 

1, Lateral recumbency 

2 ,  Standing position 3 4,05 3 2.50 

3. Ventral recumbency 4 5,41 2 1,67 

---1w.-w.--..--.---II.II--..-I-..I).--w-..wI.-----.---- 

Tot a1 7 4 100 , 00 120 lOP,OO ' 



The LWY dams d e l i v e r e d  95.83% of p i g l e t s  i n  l a t e r a l  

recumbency, on ly  2.50% and 1.67% of p i g l e t s  w e r e  d e l i v e r e d  

i n  s tanding pos i  t i o n  and v e n t r a l  recumbency, r e s p e c t i v e l y  

(Table 2 ) .  

Whenever an i n t r u d e r  d i  s t  urbed t h e  li tter, t h e  

indigenous  sows emi t t ed  loud barking g r u n t s  and became 

more aggressive.  lhe dams of LWY w e r e  less aggress ive  

though t h e s e  p i g s  a l s o  emi t t ed  a l o w  grunt .  

4.1.1.5 G e s t a t i o n  length:  

The d u r a t i o n  of pregnancy v a r i e d  from sow t o  s o w  

wi th in  t h e  breed and a l s o  d i f f e r e d  between ind igenous  and 

LWY p i q s  (Fig. 7 ) .  The d a t a  i s  presented  i n  t h e  Table  1, 

The  c o r r e l a t i o n  between ' t h e  g e s t a t i o n  l eng th  and t h e  

l i t t e r  t r a i t s  wi th in  t h e  b r e e d s  was p resen ted  i n  t h e  

Table 3. 

The mean g e s t a t i o n .  l e n g t h  of  t h e  indigenous  sows 

was 110.9 3 0.94 days, w i t h  a  range of 106 t o  11U days. 

I n  t h e  LWY sows t h e  senie was 113.33 3 0 . 4 1  d a y s  w i t 1 1  a 

range  of 111 t o  116 days. 2 / 3 G H  

The g e s t a t i o n  l eng th  d i f f e r e d  s i g n i f i c a n t l y  (PC 0 . 0 5 )  

amongst t h e  indigenous  and LWY breeds  (Table 25) , 

The g e s t a t i o n  l e n g t h  was s i g n i f i c a n t l y  (P < 0.05) 

and n e g a t i v e l y  correlated with t t ~ u  11 t ter  s i z e  du we1 l u s  





Table 3, Correlation between the duration of gestation and litter t r a i t s  
i n  the Indigenous and Large White Yorkshire breeds 

rl value 
Character Large site 

Indigenous YorksNre 

1. Gestatim l e n m  ad litter size 0.00 10.12 

2 ,  Gestation length and liveborn pigle ts  
per l i t t e r  

3. Gestation length and st i l lborn pigle ts  0.11 
NS 

0.19 

4, Gestation length and litter weight 

5, Gestation length and liveborn piglets 
w e i e t  per litter 

6, Gestation lenath and mean liveborn 
p i ~ i e t  weight' 

- - -  - ~ - - - - - - - - - - - - - - - - . . - o - o - o ~ - . . ~ ~ o ~ ~ ~ ~  

NS - Non significant 

'* (P < 0.01) 



l i v e b o r n  p i g l e t s  per l i t ter ,  i n  b o t h  t h e  b r e e d s  ( T a b l e  3) .  

But, i t  was  s i g n i f i c a n t l y  ( P 4 0 . 0 1 )  and p o s i t i v e l y  corre- 

l a t e d  with t h e  liveborn p i g l e t  w e i g h t / l i t t e r  i n  t h e  LWY 

breed ( T a b l e  3). 

4.2 FARROWING t 

4.2.1 Time ( D i u r n a l  p a t t e r n )  of far rowing:  

The p e r c e n t a g e  of f a r r o w i n g s  d u r i n g  t h e  d i f f e r e n t  

times of the day i n  t h e  i n d i g e n o u s  and LWY b r e e d s  are 

g i v e n  i n  t h e  T a b l e  4 end' Fig.  8. 

I n  the i n d i g e n o u s  p i g s ,  f o u r  (40.0%) farrowings 

occurred during t h e  day t i m e  and s ix  (60.0%) i n  the n i g h t  

time (Fig. 8) .  

I n  t h e  LWY s o w s ,  f a r r o w i n g s  o c c u r r e d  d u r i n g  t h e  

day and t h e  n i g h t  t i m e s ,  e q u a l l y ,  

4 . 2 - 2  S t a g e s  o f  f a r rowing :  

The d e t a i l s  of d u r a t i o n  of d i f f e r e n t  stages of 

f a r r o w i n g  i n  t h e  sows of i n d i g e n o u s  and LWY b r e e d s  are 

p r e s e n t e d  i n  t h e  Table 5. 

4-2.2.1 F i r s t  stage: 

I n  t h e  i n d i g e n o u s  sows, the f i r s t  s t a g e  l a s t e d  

for 239 t o  695 rnts w i t h  a mean d u r a t i o n  o f  434.5 2 39.42 m t s .  



Table 4. Dis t r ibu t ion  of occxrence  of farrowings during the d i f f e r e n t  
times of t h e  day (diurnal pat tern)  in t h e  sows of Indigenous 
and Large White Yohshi re  breeds 

Time of 
farrowing 

Indigenous Large r$3 te Yo&shire 

No, of No* of 
farrowing s Percentage farrowings Percentage 
observed observed 

12.30 Noon 2 X 

i. 12.00 noon j f 
6.00 PM 2 X 

3,  6.00 PM 
12.00 mid 

n igh t  1 
X G H T  

4, 12.30 mid 
n igh t  

6.30 AM 1 
L ~ ~ o I ~ o ~ o o ~ ~ o ~ - ~ ~ o - o - ~ o o ~ ~ ~ . L ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~  

Total 10 100 , 00 12 1OC.00 



Fig. 8 : Time (Diurnal pattern) of farrowing in the (A) 
indigenous and (9) large white Yorkshire breeds 

12 nOon 6 p.m. 12 mn 6 a.m. 12 noon 6 p.m. 12 mn 6 a.m. 
A B UI 



I n  LWY sows, t h e  f i r s t  s t a g e  ranged f r a n  286 t o  695 

m t s .  wi th  a mean durat ion  of 498.5 3 36.88 m t s .  

The d i f f e r e n c e  i n  the d u r a t i o n  of f i r s t  stage was 

n o t  s i g n i f i c a n t  (P>0.05) between the ind igenous  and IkJY 

breeds (tab1.e 2 5 )  . 
4.2.2.2 Second s t age r  

The d u r a t i o n  of second s t a g e  i n  t h e  ind igenous  sows 

l a s t e d  on an average f o r  80.8 13.81 rnts with a range of 

28 t o  159 m t s  (Table 5 )  . 
I n  the LWY s o w s ,  this durat ion l a s t e d  on a n  average  

fo r  95.25 312.68 wi th  a range  of 27 t o  180 mts. The d i f f e -  

rence i n  t h e  d u r a t i o n  of t h e  second s t a g e  w a s  n o t  s i g n i f i -  

cant ( ~ > 0 . 0 5 )  between t h e  breeds (Table 2 5 ) .  

The d u r a t i o n  of second s t a g e  had a s i g n i f i c a n t  

(P40.05) n e g a t i v e  corre la t ion  with the l i t t e r  size and 

t h e  number of s t i l l b o r n  p i g l e t s  per l i t t e r  i n  t h e  ind ige -  

nous sows ( Table 6 1 .  

I n  W Y ,  d u r a t i o n  oE second stage was significantly 

( ~ ~ 0 . 0 5 )  p o s i t i v e l y  c o r r e l a t e d  with the  l i t t e r  size b u t  

n e g a t i v e l y  c o r r e l a t e d  with t h e  number of s t i l l b o r n  p i g l e t s  

(Table 6 ) .  



Table 5, Duration of stages of farrowing i n  the sows of Indigenous and 
Large White Yorkshire breeds ( in  minutes) 

~ - 1 ~ - - - - - ~ ~ - - - - - - - - ~ ~ - - . ) - - I - - ~ I - - I - ~ - - I . . - ~  

I n d i g e n o u s  Large Wte Yorkshire 

Second & & S* Dm First Second Third t>ird S, Dam First Second Ihird third 
No. No, stage s t q e  stage No, No, stage stage stage stage 

10, 88 695 159 76 2 35 10, 156 694 171 41 212 

*11, 89 (aborted) 11. 158 695 75 88 16 3 

1 ,  22 (Not conceived) 12. 163 540 27 96 123 

Range 239- 28-159 76416 130490 Range 286- 27- 41- 123- 
695 695 180 149 270 

VI 
a, 

Qot considered for statistic61 analysis, 



4.2.2.3 Third stages 

I n  t h e  i n d i g e n o u s  sows, the mean t i m e  taken to 

expel1  the p lacen tae  (Table 5 )  was 169.3 3 26.20 mts. 

with  a v a r i a t i o n  f r o m  76 t o  316 mzts. 

I n  t h e  LWY sows, t h e  mean t i m e  was 98.0 2 9.06 m t s  

with a range of 41 t o  149 mts. There was a s i g n i f i c a n t  

( ~ 4 0 . 0 5 )  d i f f e r e n c e  i n  the dura t ion  of t h i r d  s t a g e  

between t h e  indigenous and LWY breeds (Table 25). 

I n  both t h e  breeds, a s i g n i f i c a n t  (PCo.05) nega t ive  

c o r r e l a t i o n  was not iced  betneen t h e  dura t ion  of t h i r d  

s t a g e  and number of p lacenta ,  weight of p l a c e n t a  and l i t ter 

weight  able 6) . 
4.2.2.4 Time taken f o r  second and t h i r d  stages: 

I n  t h e  sows of indigenous breed, the mean duration 

of s e c m d  and t h i r d  s t ages  was 250.1 4 23.17 mts with a 

range of 130 t o  '390 m t s .  I n  LWY sows, the same was 

193.25 11.08 mts with a range of 123 t o  270 m t s .  

There w a s  a s i g n i f i c a n t  ( ~ < 0 . 0 5 )  d i f f e r e n c e  (!lBble 25) 

i n  the t i m e  taken for 2nd and 3rd s t a g e s  of farrowing 

between t h e  indigenous and LWY sows. 



Table 6. Correlation between t h e  duration of d i f ferent  stages of farrowing 
and U t t e r  t r a i t s  and placental  characters i n  the indigenous and 
Large White Yorkshi re breeds 

' r' value 

Characters Indigenous Large White 
York shire  

- 1 1 - 1 ~ - ~ - - - - - - - - - - 1 - - - - - - - - - - - - - . . - - . . . . . . -  

1, Duration of second stage and litter size 0.20 NS 0.60* 

2. Duration of seccsld stage and number of -0.99. 10.55 
s t i l lborn  pigle ts  - - 

3 .  Duration of second stage and litter weight 

4, Duration of second stage and s t i l lborn  
p i g l e t s  weight - - 

NS 0.04 
NS 5. Duration of th i rd  stage and number of placentae 0.13 

6, Duration of th i rd  stage and weight of placenta 
NS . 

0,08 0. 36NS 

7 .  Duration of th i rd  stage and U t t e r  weight 0 . 1 2 ~ ~  0.22 
NS 

8. Duration of second and t h i r d  stages and 
l i t t e r  size 

9, Duration of second and t h i r d  stages and 
liveborn p ig le t s  U t t e r  

LO. Duration of second and t h i r d  s tages  and 
number of s t i l lborns  

11, Duration of second and t h i r d  stages and 
U t t e r  weight 

NS - Non significant * (P40.05) ** (P€ 0.01) 



I n  the ind igenous  sows a s i g n i f i c a n t  (P< 0 . 0 5 )  

n e g a t i v e  c o r r e l a t i o n  was found between t h e  d u r a t i o n  of  

2nd and 3 rd  s t a g e s  of f a r r o w i n g  and the l i t ter  s i z e  

(Table  6 ) .  But it i s  s i g n i f i c a n t l y  ( P 4 0 . 0 5 )  p o s i t i v e l y  

c o r r e l a t e d  with the l i t t e r  s i z e  i n  t h e  LWY sows. 

4.2.3 ' P r e s e n t a t i o n '  and ' P o s i t i o n '  of  t h e  f e t u s :  

The d e t a i l s  o f  the p r e s e n t a t i o n  and p o s i t i o n  of 

t l l e  f e t u s  a t  b i r t h  i n  hod1 the b r e e d s  are given i n  the 

tables 7 and 8 .  

4.2.3.1 ' P r e s e n t a t i o n '  of the f e t u s :  

I n  t h e  ind igenous  sows, f i f t y  f o u r  (72 .97%)  p i g l e t s  

w e r e  found i n  a n t e r i o r  p r e s e n t a t i o n  (Table  7 & Fig. 10 A) 

and twenty  (27.03%) i n  p o s t e r i o r  p r e s e n t a t i o n  a t  t h e  t i m e  

of b i r th  (Fig .9) .  

I n  LWY sows, s i x t y  seven '(55.83%) p i g l e t s  were 

found i n  a n t e r i o r  p r e s e n t a t l o n  and f i f t y  three (44.17:4) 

i n  p o s t e r i o r  p r e s e n t a t i o n  ( ~ i g .  10 B), 

The i n t e r r e l a t i o n s h i p  between the p r e s e n t a t l o n  of 

t h e  f e t u s  and t h e  p i g l e t s  b i r t h  o r d e r  i n  b o t h  t h e  hreeds 

are g i v e n  i n  t h e  Table 7. 



Table 7, Inter-relationship between the presentation of the fe tus  and the  
piglets birth order i n  t h e  Indigenous and Large White Yorkshire 
breeds 

o ~ ~ , , , ~ ~ , o , ~ - ~ ~ , ~ 1 ~ , , , . . o , ~ I o o , , o ~ - - - - - - - - ~ , ~  

I r d i g e n o u s  Lame 'dhite Yorkshire 

Present a- 3 i r th  order Birth order 

the ie tus  First Middle iest Total First a d d l e  Lst Total 
third t h i r d  third th i rd  third th i rd  

Anterior 23 2 : 10 5 4 22 26 19 67 
(71,88) (80,771 (62,501 (72,971 (51,161 (61,901 (54.28) (55.83) 

Total 3 2 26 16 74 4 3 4 2 35 120 
(100*00) (~oo*oo (~oo,oo) (100*00) (~00,00) (l00,00) (l00,oo) (l00.0~) 

percentage in  parentheses. 



Fig.9.The relationship between anterio-posterior presentation of letuses 
and their birth order in the lndigenous (A) and LWY (B) breeds 

100 1 
! 

~ n t e r i o r  preoentatlon Poeterior preeentation 

First Middle La8t Total Firat Middle L8r t  Total 
third third third third third third 

(A) Indigenous (0) Large white Yorkshire 



Fig, 10: PRESENT~TION$D EXPUGION OF PIGLETS DURING 
FARROWING 

A : Indigenous - Expulsim of piclet  in the 
anterior presentation, 

B : Lfl - Expulsion of piclet i n  the 
posterior presentation. 

c : Indigenous - Emulsion of piglet during 
firmwing 

D : LbX - Expulsion of im piglets in 
successi on, 
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During the middle third of farrowing, larqer 

proport ion of p i g l e t s  were found i n  a n t e r i o r  presenta-  

t i o n  i n  both the breeds. Xn t h e  indigenous pigs, the 

a n t e r i o r  presentation was found t o  be h i g h e s t  during 

middle t h i r d  (80.77%) and lowest i n  l a s t  t h i r d  (62 .50%)  

but  i n  LWY, h i g h e s t  in middle third (61.90%) and lowest 

i n  f i r s t  t h i r d  (51.16~4). 

4.2.3.2 'Poai t ion '  of t h e  fetus: 

The pos i t i on  ' of t h e  fe1:uses at t h e  time of farrowing 

i n  t h e  sows of both breeds  are given i n  t h e  Table 0. 

In  the  indigenous breed, seventy one (95.95%) 

p i g l e t s  were del ivered  in dorso-sacral  pos i t i on  (Fig. 10C) 

and three (4.05%). p i g l e t s  in dorso- la tera l .  None were 

de l ive red  i n  dor so-pubic. L. 

I n  the LWY breed, one huhdred and f i f t e e n  ( 9 5 . 3 3 % )  

piglets i n  dorso-sacral  pos i t i on  (Fig. 10B), f o u r  (3 .33%) 

p i g l e t s  i n  dorso- la te ra l  and 1 (0.833C) in dorm-pubic 

positions were cleliverad 

4.2.4 Time i n t e r v a l  between the expulsion of 
success ive  p i g l e t s t  

The mean time taken f o r  t h e  expulsion of successive 

l iveborn as w e l l  as l iveborn and s t i l l b o r n  p i g l e t s  i n  

h r ~ L h  t t ~ o  i > r e s ~ J u  art. ~ ) ~ e : ~ e t ~ t c . r l  J I I  I11o l ' a l ~ l e  '), T11u rl~onzl 



Table 8, Frequencies of different positions adopted by fe tus  a t  b i r t h  
i n  the  indigenous and Large White Yorkshire breeds . 

Position of the I n d i g e n o u s  LargeWhiteYorkshire 

fe tus  

observed Percentage Number Perca tage observed 

Dorso-sacral 

b r so- la te ra l  

Total 



Table 9, Mean time interval between liveborn as well as stillborn piglets 
i n  the indigenous and Large White Yorksnire breeds 

Pig lets 

I n d i g e n o u s  Large site Yorkshire 

Number Mean time inter- Number Mean time 
recorded val pr~eeding recorded interval pro- 

. delivery (minutes) ceeding deli- 
very (minutes) 

9 - 9  . o 1 o o . o o o 1 o a ~ ~ 1 1 - - ~ I I o I - - o I m - I o . . ~ o m  

Sliccessive 
liveborn 

Live to stillborn 

Tot a1 7 7 122 

~ m I I I I ~ " ~ ~ ~ o C o I . ~ o o ~ . I I o . ) ~ I ~ o o o ~ 0 9 0 . . o ~  
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expuls ion  t i m e  i n t e r v a l  between the successive p i g l e t s  

i n  both t h e  b reeds  are given i n  the Table 10. 

I n  t h e  indigenous  p i g s  t h e  mean t i m e  l a p s e  b e t w e e n  

t h e  two success ive  l iveborn  p i g l e t s  was 10.13 3 1-76 mts. 

(1-97 m t s )  (Fig. 10 C) b u t  between the l i v e  and s t i l l b o r n  

pigletrr ,  the  same was 15.8 2 7.14 m t s  (10-39 m t s ) .  

I n  LWY pigs ,  it h a s  taken 8 . 2 5  3 0 . 8 5  m t s  (0-15 m t s )  

f o r  the expuls ion  o f  two success ive  l iveborn  p i y l e t s  

(Fig. l o  D) . B u t  b e t w e e n '  t h e  l i v e  and s t i l l b o r n  t h e  time 

l apse  was 14.33 3 4.48 rnts (0-28 rnts). 

T h e  mean t i m e  taken f o r  t h e  f i r s t  and second p i g l e t  

t o  expel was 19.9 _+ 8.33 i n  indigenous  and 15.75 3 2.70 m t s  

i n  LWY breed. S i m i l a r l y ,  t h e  average time t aken  for the 

l a s t  born p i g l e t s  was 23-00 11.31 m t s  and 19.0 3 6-43 

rnts i n  the indigenous  and W Y  breeds, r e s p e c t i v e l y ,  

4. 3 LI 'ITER TRAITS: 

4.3-3. L i t t e r  s ize :  

D e t a i l s  of l i t t e r  size observed i n  both ehe breeds 

are given  i n  the Table 11. 

I n  t h e  indigenous  p i g s ,  t h e  mean l i t ter  s i z e  was 

observed t o  be 7.7 3 0.30 with a range from 3 to 1 2  piq- 

l e t o  (Fig.  11 A). 



Table 10, Mean time in te rva l  between the expulsion of successive p ig le t s  
i n  the  Indigenous and Large White Yorkshire breeds 

Successive p ig le t s  
Indigenous Lsrge White 

Porkshire 

Time in terval  Time intervil 
(minutes) (minutes) 

1 s t  and second p ig le t  19.9 3 8,33 15.75 2-70 

2nd and third pigle t  15.9 _+ 5 - 7 1  13.67 - t 1-26 

3rd and fourth p igle t  5.89 3 1.42 12,08 _+ 2.22 

4th and f i f t h  p ig le t  9-00 i 2,72 8.08 _+ 3 - 6 1  

5th and sixth pigle t  4.57 _+ 0,85 a - 6 7  1+ 1.85 

6 t h  and seventh p ig le t  7.17 _+ 1,92 7-42 _+ 2-44 

7th and eighth pigle t  6.20 _+ 2.22 5 3 5  _+ 1.45 

8th  and nineth p ig le t  21.00 3 4.62 2.56 _+ 0 -45  

9th and tenth  pigle t  20.00 9,14 10,29 5.22 

lo th  and eleventh pigle t  2 3 . 0 0 ~ 1 1 . 3 1  1 3 , 0 0 1 2 . 8 4  

11th and twelvth pigle t  5 19,10 6.43 

I 



Table 11, Total litter s ize  with number of l i v e  and s t i l l bo rn  p i c l e t s  i n  
the Indigenous and Large White Yorkshire breeds 

I n d i g e n o u s  Large site Yorkshire 

5, Dam Total  Liveborn St i l lborn  S,No, Dam Total Liveborn $ t i l l b o r n  
No, No, U t t e r  p ig l e t s  p i g l e t s  80, Utter p i g l e t s  p i g l e t s  

s ize  s ize  
- ~ ~ o o o ~ ~ m ~ ~ ~ - o I o ~ o o o - o - . ~ o - . ) ~ . . . . - - . . - . . o o ~  

he an 7.7 7 .2  0,s  p i a n  10,17 9,67 0,s  

SE 3,30 0*74 0,25 t SE 0,64 0.59 - 0,25 
4 

Range 7-14 7-14 Q-3 0 Range 2-12 3-11 0-2 



F i g ,  11s BEHAVTWR OF THE P I G S  AETER FARROWIN3 
W I T H  ITS LITTER 

A z Indigenous  - S o w  with i t s  l i t ter  

s u c k l i n g ,  

B t LWY - Sow with i t s  l itter 

s u c k l i n g  





I n  LWY pigs ,  t h e  li t t e r .  size r&rlyud f r o m  7 to 1 4  

w i t h  an average of 10.17 _+ 0.64 p i g l e t s  (Fig. 11 B). @- 

s i g n i f i c a n t  (P 0.05) d i f f e r e n c e  was n o t i c e d  i n  the l i t ter  

s i z e  between t h e  two b reeds  ( 2 5 ) .  

The frequency d i s t r i b u t i o n  of litter s i z e  i n  both 

t h e  b reeds  i s  presented  i n  t h e  Table 12. 

I n  t h e  indigenous  breed, h a l f  (50,096) the sows gave 

birth to 6-7 p i g l e t s  whi le  2  sows (20.0.4) gave b i r t h  t o  

8-9 p i g l e t s  and 3  sows (30 ,o :4) 10 and above. 

I n  LWY breed, 7 (58.33%) sows gave b i r t h  t o  10 and 

above p i g l e t s  whereas in 3 ' (25.0%)1 sows, the l i t t e r  size 

was 6-7 and t w o  (16,6~?:4) sows gave b i r t h  t o  8-9 p i g l e t s .  

A s i g n i f i c a n t l y  ( P C 0 , o l ' ) .  p o s i t i v e  c o r r e l a t i o n  

between t h e  litter s i z e  and l i t t e r  weight  was observed 

bo th  i n  indigenous  and LWY (Table l3) .  

4.3.1.1 L i t t e r  w e i g h t :  

The d e t a i l s  of tiie l i t t e r  w e i @ t  i n  both t h e  b r e e d s  

are given i n d i v i d u a l l y  i n  t h e  Table 14. I n  the ind igenous  

sows, the li tter weight ranged from 1750 t o  10,000 g, td th 

a mean of 6148 3 7 3 0 . 4 2  q. 

I n  LWY breed of sows, t h e  average of l i t t e r  w e i # l t  

w a s  10676.25 3 776.23 g with a range from 6350 to 14650 g. 



. Table 12, Frequency d is t r ibu t ion  of Utter s ize  i n  the Indigenous and 
Large hhite Yorkshire breeds 

No. of p i g l e t s  
Indigenous Large U t e  Porkshire 

i n  a litter 

f anowings Percentage f armwings Percentage 
observed cbsened 

10 and above 3 30.00 7 58.33 

Total 10 100.00 12 1 0 0 . ~ 0  



Table 13. Correlation among litter t r a i t s  i n  the  Indigenous and 
Large White Yorkshire breeds 

Characters 
' r '  value 

Indi genons Large White 
Yorkshire 

1, L i t t e r  size and litter weight c.88" @, 79** 

2, L i t t e r  weight and number of s t i l lborn  p i g l e t s  1). 41 C.12 

3 ,  Liveborn piglets  per l i t t e r  and liveborn c ,go*' C,82" 
pig le t s  weight per litter 

4. Liveborn pigle ts  per U t t e r  and number of 
e t i  llborns 

5 , .  Number cf s t i l lborn  pigle ts  and gestat ion 
xs 

0.11 ( .lgNS 
length 

6. Number of st i l lborn pigle ts  and litter weight 9, 41 
N S 

C,12 
NS 

7 ,  Nmber of s t i l l bo rn  p ig le t s  and Uveborn 
h'S NS 

C,OO -C,83 
p i g l e t s / l i t t e r  

e .  Number of s t i l lborn  p ig le t s  and mean pigle t  . ~ . 3 7 ~ ~  -@.31Ns 
weight 



"able 14. Particulars of l i t t e r  weiqht, liveborn, stlllbor;,, liveborn male and femcle p ig le ts  
weight per l i t t e r  in the Indicenouc aod Large kite Yorkshire breeds 

I n d i g e ~ o u s  Large Wite  Y0:kshire 

5. Dam L i t t e r  Liveborn Stillborn Liveborn Liveborn 5. Dam Lit ter  Liveborn S t i l l b r n  Liveborn Liveborn 
30. No, weight piglets/  piglets male pig- female !:3. No, weight piglet: p ig le ts  male ieaale 

(g) l i t t e r  w:/litter l e t s  wt/ p ia l e t s  (g) wt/l i t t~rwt/l i t terpiclets p in le ts  
(9) (g) l i t t e r  (9) wt/li t ter  (9) ( 7 )  wt/ l i t te r  vt/lttte: 

(9) (0' (q) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Mean 6148 5990.5 525 3232.5 2758 Mean 10676.25 104E.33 003.75 5283,33 5125 

t SE 710.42 690.15 88.30 465.12 524,80 - - + 5E 776.23 177.46 438.54 554.17 624.79 

Range 1750- 1750- 350-725 1150- 600-4680 Range 6350- 6350- 10-2200 1700- 1120- 
10000 ZOO00 , 5550 14650 14650 E650 7950 



The' l i t t e r  weight was highly s ign i f i can t  (P< 0 .0s )  between 

t h e  breeds (Table 25). 

I n  both breeds, the l i t t e r  weight was s i g n i f i c a n t l y  

negatively corre ia ted  with thB number of s t i l l b o r n  p i g l e t s  

(Table 13) . 
4.3.2 Liveborn p i g l e t s  per l i t t e r s  

I n  t h e  indigenous sows, liveborn p i g l e t s  ranged 

f r o m  3 t o  11 with a mean number of 7.2 3 0.74 (Table 11). 

The percentage of liveborn p i g l e t s  we- 93.51, i n  the 

b i r t h  order, the percentage of liveborn p i g l e t s  were 

highest  i n  t h e  f i r s t  t h i r d  (96.97%)' and lowest ( 8 2 . 3 5 % )  

i n  the l a s t  t h i r d  (Table 15). 

In  LWY sows, the mean number of l iveborn pkgle ts  

was 9.67 f 0.59 with a range of 7 t o  14 p ig le t s ,  of these 

95.08% of p i g l e t s  were alive.  I n  b i r t h  order, the  per- 

centage of liveborn piglets were h ighes t  i n  t h e  last third 

(97.22%) and lowest (93.02%) i n  t he  middle t h i r d  ( T a b l e  15) 

There was a s igni f icant  d i f ference  (PC0.05) i n  the 

number of p i g l e t s  born alive between t h e  breeds (Table 25 1. 

I n  both t h e  breeds, t h e  cor re la t ion  between t h e  

liveborn pig l e t  s / l i t t e r  and liveborn p i g l e t s  weight per 

l i t t e r  was found t o  be pos i t ive ly  s ign i f i can t  (P (0.01) 

(Table 13). 



Table 15. Particulars of d i s t r i b u t i ~ n  of live and stillborn piglf ts in 
the birth order i n  the Indigenous and Large White Yorkshire 
breeds 

I n d i g e n o u s  Large White Yorkshire 

Piglets Birth order Eirth crder 
group 

First  Middle Last First Middle Last Total 
third third third third third th i rd  

a) Fully 1 0 1 2 2 2 0 4 
f o m d  ( 3 . ~ 3 )  (3.00) (5.88) (2.60) (4.65) '(4.65) (0.00) (3.28) 
fetuses 

b) fiumnified 0 1 2 3 0 1 1 2 
fetuses ( 0 . ~ 0 )  (3.70) 1 7 7  (3.89) (0.00) (2,331 (2.78) (1.64) 

-.)------------------ 1--..----..-11----*----------------------------~11----- 

Total 33 27 1 7  77  43 43 36 122 . 
(100.09) (100,00) (100.00) (100,00) (100,30) (100,00) (100.09) (100.00) 

Percentage i n  parentheses 



4.3.2.1 Livaborn p i g l e t s  weight per  l i t t e r s  

In t h e  indigenous sows, the t o t a l  l iveborn p i g l e t s  

weight per l i t ter  va r i ed  from 1750 t o  10,000 g with an 

average of 5990.5 690.15 g. The mean male and female 

p i g l e t s  weights per  l i t t e r  was 3232.5 3 465.12 g and 

2758k424.80 g, r e s p e c t i v e l y ( ~ a b 1 e  14). 

The mean l iveborn p i g l e t  weight i n  t h e  indigenous 

breed was 827.02 3 51.13 g with a range of 583.33 t o  

1208.33 g (Table 36). 

I n  t h e  LWY sows, the  l iveborn p i g l e t s  weight per 

litter ranged from 6350 t o  14650 g with a mean of 10408.333 

777.46 g. The mean l iveborn p i g l e t s  weight was found to 

be 1075.76 _+ 48.10 g with a range of 866.67 t o  1370 g 

(Table 16). 

The mean male and female p i g l e t  weight p e r  l i t t e r  

was 5283.33 ;t 554.47 g and 5125 3 624.79 g, r e spec t ive ly  

(Table 14). 

A s i g n i f i c a n t  (P<o .o5)  d i f f e r ence  was found i n  

t h e  t o t a l  l iveborn p i g l e t s  weight per l i t t e r ,  l iveborn 

male and female p i g l e t s  w e i g h t s / l i t t e r  and a l s o  i n  t h e  

mean l iveborn p i g l e t  w e i  @ t / l i  t ter, between t h e  indigenous 

and LWY breeds (Table 25). 



Table 16. Meul wei*t of l ive and s t i l lborn  piglets of the individual 
litter i n  the Indigenous and Large hMte Yorkshire breeds 

I n d i g e n o u s  Large White Yorkshire 

S, Dam k a n  liveborn Mean still- S, Dam Mean liveborn Me% :till- 
No, No, piglet weight born p ig le t  No, No, _oiclet weight born pi:let 

(g  ) weight (g) (g) weight (g) 

rean 821.02 345.83 Mean 1075~76 437.08 

Range 583.33to 175-362.50 Range 866.67 t o  10-90C 4 

1370,OO 
\O 

1208,33 



I n  both t h e  breeds, the mean l iveborn p i g l e t  

weight was s i g n i f i c a n t l y  (P<o. 0 5  nega t ive ly  correlated 

with t h e  number of s t i l l b o r n  p i g l e t s  (Table 13). 

4.3.3 Incidence of s t i l l b i r t h s :  

I n  t h e  indigenous sows, there  were only five 

s t i l l  b i r t h s  (6.493 and 0.5 p i g l e t / l i t t e r )  of which 

t h r e e  (3.89:4 and 0.3 p i g l e t / l i t  ter) were mummified f e t u s e s  

(Fig 13 A) end 2 (2 .60% and O m  2 ~ i g l e t / l i  tter) w e r e  f u l l y  

formed p i g l e t s  (Table 15 & Fig. 1 2 ) .  

In LWY breeds, t he  number of s t i l l b o r n  p i g l e t s  

recorded were s i x  (4.92% and 0.5 p i g l e t / l i t e r )  only of 

which 2 (1.6 4P4 and 0.17 p i  g l e t / l i t t e r )  w e r e  rnumnif i e d  

fetuses  and 4 (3.28% and 0.33% p i g l e t / l i t t e r )  were f u l l y  

formed p i g l e t s  (Table IS', Fig. 1 2  & 13 B) . 
There was nonsi yn i f i can t  d i f f e r e n c e  i n  the inc idence  

of s t i l l b i r t h s  between the i n d i  genous and LWY breeds. 

I n  the indigenous sows, a gradual  i nc rease  i n  per- 

centage of s t i l l b i r t h s  was no t iced  from the f i r s t  (3.03%) 

t o  l a s t  t h i r d  (17.65%) of the b i r t h  sequence, But i n  LWY, 

t h e  incidence was h i @ e r  i n  t h e  middle t h i r d  (6.98%) 

(Table 15 1. 



Fig.l~:lncidence of still births in the birth order in the 
lndigenous (A) and Largewhite Yorkshire (B) breeds 

20 

Indigenous LWY 

First Middle Last Total First Middle Last Total 
third third third third third third 

(A) Indigenous Birth order (0) Large white Yorkshire 



Fig, 13 1 MUMMIFIED FE'NSES AND S T I l L B O R N  PIGLETS 

A s Mumnif ied fetus w i t h  f e ta l  
membranes wrapped a r a ~ n d  it. 

B r Fully formed (pre-parturn) dead 
piglets- -St i l lbirths ,  





I t  i s  observed t h a t  t h e  percentage  of s t i l l b o r n  

p i g l e t s  appeared t o  i n c r e e s e  as the litter s i z e  i n c r e a s e d  

i n  t h e  indigenous sows, b u t  i n  LWY no such r e l a t i u n  w a s  

found (Table 1 7 ) .  

The number of s t i l l b i r t h s  was s i g n i f i c a n t l y  (PC 0 .05 )  

nega t ive ly  c o r r e l a t e d  w i t h  t h e  l i t te r  w e i $ t ,  number of 

l iveborn  p i g l e t s / l i t t e r  and t h e  mean p i g l e t  weight  i n  b o t h  

the breeds  (Table 13).  

4.3.3.1 Weight of s t i l x b o r n  p i g l e t s :  

I n  t h e  indigenous pigs, t h e  t o t a l  s t i l l b o r n  p i g l e t  

w e i + t / l i  tter (Table 14) recorded was525fS8.98 g (350-725g) 

and t h e  mean s t i l l b o r n  p i g l e t  w e i g h t  was 345.83 3 76.90 g 

(175 t o  362.50 g) (Table 16). 

I n  LWY breed, t h e  t o t a l  w e i m t  of s t i l l b o r n  p i g l e t s  

was 803.75 3 438.5  4 g (10 t o  2200 g )  (Table 141 and t h a t  

of mean stf l lborn p i g l e t  was 43 7.08 9 192.80 g (10-900 g) 

(Table 16) . 
The difference i n '  the s t i l l b o r n  p i g l e t s  w e i g h t / l i t t e r  

between the t w o  breeds  w a s  l ' n s i g n i f i c a n t .  

4.3.4 Sex ratios 

The d e t a i l s  of sex ratio amongst the l i v e  and still 

born p i g l e t s  i n  both the breeds  are given i n  the t a b l e  18 

end Pig. 14. 



Table 17, Number of l i t t e r s ,  average Utter size and inc idace  of sti l l  b i r th  
a t  different  duration: of second s t a p  of farrowing i n  the indigenous 
and Large %i t e  Yorkshire breeds 

1 - 1 - 1 - - 1 - 1 - 1 1 - - - 1 1 1 - . ) I I - - - - - ~ - - . . - . I * - ~ ~ I - - - - -  

I n d i g e n o u s  L a r ~  White Yorkshire 
Duration 
of second No, of herage Still* Percent Percent No, of Aver- Still- Percent Percent 
stage of U t t -  litter born still- l i t t e r s  U t t -  age born still- l i t t e r s  
farrowing e r s  size pig- born with e r s  Utter p ig le ts  born with 
(minutes) let p ig le ts  s t i l lborn size p ig le ts  still- . 

piglets  born pig- 
l e t  s 



Table 18, Sex ra t io  amongst the live and stillborn piglets in  the indigenous 
and Large White Yorkshire breeds 

I n d i g e n o u s  Large White Yorkshire 
No, of No, of 

Piglets Nm- Males Fe- Percen- farrow- R g l e t s  Num- Males F r  Percent- ings 
ings group ber males age of obsenred group ber males tage of observed sales males 

Liveborn 72 35 37 48.61 
10 

Stillborn 5 3 2 60.00 

Liveboln 116 56 60 48.27 
12 . 

Stillborn 6 4 2 66.66 

~~~~--~-.~~~~~-~-------~---~~-~--L--------'*---.------------------I-- 

Total 77 38 39 49.35 122 60 62 49.18 
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I n  the ind igenous  breed, the percentage of male 

p i g l e t s  born was 48.61,  60.00 and 49.35 among the liveborn, 

s t i l l b o r n  and o v e r a l l  litter, r e s p e c t i v e l y  (Table  18). 

I n  LWY breed, t h e  same was 48.27% i n  l iveborn ,  

66.66% i n  s t i l l b o r n  and 49.18% i n  o e r a l l  l i t ter  w e r e  

recorded. 

4.4. PLACENTA AND UMBILICAL CORDS 

4.4.1 Number of plecenteer  

The d e t a i  1s regarding t he  nunber of p l a c e n t a e  

no t i ced  i n  bo th  t h e  breeds are presented  i n  t h e  Table  19 

and Fig. 15. 

I n  the indigenous p igs ,  seventy  two p l a c e n t a e  

belonged t o  l iveborn  p i g l e t s  and t w o  s t i l l b o r n  p i g l e t s .  

The mean number of p l acen tae  was 7.4 3 0.79 (3-11) . 
I n  LWY breed, one hundred and s i x t e e n  p l a c e n t a e  

belonged t o  l iveborn  and f o u r  t o  s t i l l b o r n  p i g l e t s .  The 

man number of p l acen tae  was 10.0 3 0.62 ( 7  t o  14)  able 19). 

In both the breeds, t h e  mummified f e t u s e s  w e r e  found 

wrapped with membrane s. 

A e igni f icern t  (P<0.05) difference i n  t h e  p l a c e n t a s  

number between the ind igenous  and LWY b reeds  was noticed 

(Table 25). 



Table 19. Plscental number, i t s  weight and weight per pig le t  i n  the 
Indigenous and Large White Yorkshire breeds 

- - - - - - - - - - - - - - - - - - - - - - - - - - . I - - - - - - - - - . . - - -  

I n d i g e n o u s  Large !hi te Yorkc'hire 

S. Dam Placenta 
S o  Dam 

Placenta 

No. No* Weight! Weight/ No, k, 
Nunbe' Utter  p i  g le t  Nwlber '&eight/ Weight/ 

(g) ( g) 
litter p iu le t  

( g) ( 9) 

i(ange 3-11 450-3150 109, 38-315 Range 7-14 1360- 150-287,22 
2800 , 

~ ~ o ~ ~ . I ~ ~ l ~ ~ ~ l l ~ ~ - - l - - - - o - ~ - - - - ~ . . I I ) ~ - * v - l ~  



Pig .  15 1 PLACENTAL CHARACTERS 

A r Mass of placenta with number of 

placental bags. 

B : Placentae with the umbilical 

s ta lks .  





A s i g n i f i c a n t  p o s i t i v e  ( P <  0.0 1) c o r r e l a t i o n  was 

not iced  between the p l a c e n t a l  number and i t s  weight  I n  

both the breeds  (Table 20). 

4.4.2 Expulsion of placentae:  

I n  t h e  indigenous breed, 7 dams (70%) e x p e l l e d  

t h e  membranes a f t e r  t h e  birth of the l a s t  p i g l e t  and 

3  dams (30%) expe l l ed  d u r i n g  the b i r t h  phase. 

I n  LWY, while 8 dams (66.67%) e x p e l l e d  t h e  membranes 

a f t e r  the b i r t h  of t h e  l a s t  p i g l e t  and 4 dams ( 3 3 . 3 3 ? 4  

expe l l ed  dur ing  t h e  birth phase. 

I n  the indigenous, 5 sows (50%) expe l l ed  the 

p l a c e n t a e  i n  messes and 5 sows (50%) i n  batches. I n  LWY, 

3 sows (25%) expel led  the p l a c e n t a e  i n  masses and 9 s o w s  

( 7 5 % )  i n  batches. 

4.4.3 Weight of placentar  

Ihe mean p l a c e n t a l  weight  p e r  l i t te r  i n  the i n d i -  

genous w a s  1 4 8 2 . 5  3 271.64 g with a range of  450 to 3150 g. 

The p l a c e n t a l  weight per p i g l e t  ranged from 109.38 to 315 g 

with  a mean of 190.08 3 18.09 g (Table 19). 

I n  LwY sows, the p l a c e n t a l  weight  per litter ranged 

f r o m  1360 t o .  2800 g with a mean of 2137.08 2 151.18 g and 



Table 20. correlation between the placental characters and Utter 
t r a i t s  i n  the indigenous and' Large White Yorkshire breeds 

' r' value 
S, No. Characters 

Indigenous Large h'hi te 
Yorkshire 

1...-1---1-------.------..-------..-- 

1. Placenta number and placenta C,86** c , 76** 
weight 

2.  Placente weight and liveborn 0~79" 0.64'" 
piglets per l i t t e r  

3. Placente weic$t and liveborn 
piglets weight per l i t t e r  



i t r  weight p e r  p i g l e t  rangmd from 150 t o  287.22 g w i t h  

a m e a n  of 214.85 3 10.08 g (Table  19). 

A s i g n i f i c a n t  d i f f e r e n c e  i n  the p l a c e n t a l  weimt 

per l i t ter  between the indigenous  and W Y  was recorded  

whereas a non-s ign i f i can t  d i f f  e n n c e  w a s  faund i n  p l a c e n t a l  

w e i m t  p e r  p i g l e t  between the breeds  ( m b l e  25).  

I n  both t h e  breeds, a p o s i t i v e  and s i g n i f i c a n t  

(P <0,01) c o r r e l a t i o n  w a s  f a n d  between t h a  placental 

wai @ t and p l a c e n t a l  number, l iveborn  p i g l e t s /  l i t t e  r as 

w e l l  as with t h e i r  weights  ( T a b l e  2 0 ) .  

The percentage  of f eta1 membranes c o n t r i b u t e s  

18-81 and 16-88 of the weight of the t o t a l  products af 

ccxlceptue (excepting f l u i d l  i n  the indigenous  and LWY 

breeds (Table 211, respec t ive ly .  

4.4.4 R e t e n t i  on of p lacenta :  

Not a s i n g l e  case Of m t a n t i 8 n  Of p l a c e n t a  w a s  

found i n  t h i s  study, 

4.4.5 State o f  t h e  umbi l i ca l  cords 

The seat& -0% the umbi l i ca l  cord a t  b i r t h  i n  b i r t h  

order w a s  given i n  the T a b l e  22. 



Table 21. U t t e r  size, l i t t e r  weight, weight of placenta and wei@t of conceptus in  tfie I n d i ~ o u s  
and Lars M i t e  Yorkshire breeds, 

I n d i g e n o u s  Large White Ybrkshire 

S. Dam Liiter 2:ter Weight Total Rrcen- S. D m  Lit ter  U t t e r  W i @ t  Total Percen- 
No, No. size weight of pla- wt. of tage No, No. size weight of pla- wt .  of 

centa cncep-  (g) centa concep- t age 

(g) tus(g) (91 tus (u) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ban 7.7 6148 1482.5 . 7630.5 18.811 Mean 10.17 10676.25 2137.08 12~13.33 16.88 



Table 22, h'&r of in t ac t  and ruptured umbilical cords of t h e  liveborn 
piclets  and t h e i r  position i n  the birth order i n  the Indigenous 
and Large m i t e  Yorkshire breeds 

I n d i g e n o u s  Large White Yorkshire 
State of 
m b i U c a l  Birth order Birth order 
cord 

First r iddle  Last F i r s t  l d d l e  Last 
t h i rd  th i rd  t h i r d  th i rd  th i rd  th i rd  

In t ac t  

Ruptured 

To ta l  32 26 14 72 41 40 35 116'. 

(loo.00 (loo.ooj (~oo.00) (loo*oo*) (loo*ool (loo#oo) (loo.oo)(loo.oot) 

Percent age in parenthed s 

* Observationrr pertains to  72 Uveborn 
p ig l e t s  

* Obse~vatians prtains t o  116 Uveborn 
pig le ts  



85 

I n  t h e  indigenous pigs,  twelve p i g l e t s  (16.6795) 

had i n t a c t  umbil ical  cord, only s i x t y  (83.33%) had 

ruptured  cords. 

In LWY pigs, 73 (62.93%) p i g l e t s  had i n t a c t  

(Fig, 10D) and 43 (37.07%) had ruptured umbi l i ca l  c a r d  

(Table 22). 

I n  both the breeds, there was a g radua l  i n c r e a s e  

i n  the p i g l e t s  w i  th i n t a c t  cord from f i r s t ,  middle end 

lest third of t h e  b i r t h  o rde r  (Table 22)  . 
4.4.6 Time taken for t h e  rupmre of the u m b i l i c a l  cord;  

The mean t i m e  taken f o r  t h e  rupture of the umbi l i ca l  

cord i n  indigenous p i g s  was 3.08 + 0.49 mts (1-7. m t s )  

and the same i n  LWY was 4.75 3 0 . 4 0  m t s  (1-14 rnits).(Table 25);  

A s i g n i f i c a n t  d i f f e r e n c e  (P<0.05) i n  the mean t i m e  

taken for the r u p t u r e  of umbi l i ca l  cord between t h e  breeds 

w e r e  rec0ded (Table 25). 
I 

There was no incidence of dys toc ia  either i n  the 

indigenous or LWY breeds i n  the present  i n v e s t i g a t i o n ,  

4.6 TERATOLOGI CAL DEFECTS t 

Recogni sab le  teratol oglcal d e f e c t s  w e r e  not abserved 

i n  t h i s  study. 
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4.7 DAMS CLASSIFIED AS 'NORMAL' AND ' MIXEDa G R O U P S t  

The d e t a i l s  of various reproductive c h a r a c t e s i s t i c s  

of t h e  'normal' and 'mixed0 groups of dams i n  both the 

breeds and the signif icance between t h e  bmeds  as w e l l  as 

both t h e  breeds are given i n  t h e  Tables 23 and 24. 

A s ign i f i can t  d i f ference  was noticed i n  the litter 

sf ze, l i t ter  weight; mean liveborn p i g l e t  weight, durat ion 

of t h i r d  stage, second and third stage of farrowing and 

placental  weight par p i g l e t  ( g )  between t h e  normal grmpa 

of indigenous and LWY breed (Table 2 3 ) .  

In the mixed group of both the  breeds, a s i g n i f i c a n t  

difference was observed only in the duration of ges ta t ion  

and l i t ter  weight (Table 23). 

I n  t h e  indigenous pigs, a s ign i f i can t  (P(o.05) 

difference was noticed only i n  t h e  litter s i z e  between the 

normal and mixed grarps. The mean litter size i n  normal 

group was 6.42 0.90 whereas i n  mixed group it was 

10.67 3 0.54 (Table 2 4 ) .  

In  LWY pigs, nm-s igni f icant  d i f ference  was noticed 

i n  a l l  the reproductive characters  between t h e  normal and 

mixed graups (Table 24) .  



Table 23, Various reproductive characteristics between the breeds of 
Indigenous and Large White ~ o & s h i r e  norm21 and mixed groups 
( I t '  t e s t )  

Characters Nomal gr~up Mixed group 

( t  t ' value) ( I  t' value) 

1, Duration of gestation (days) 

2 ,  Litter size (number) 

3. U t t e r  weight (g) 

4, Liveborn piglets  weight (g) 

5, hati liveborn piglets  weight (g) 2,47* 2,06~' 

6, Duration of first stage of farrming(minutes) 0,76 
NS 

0,85 
NS 

7, Duration of second stage of farrowing (minutes) 0,98 
NS 

0,35 
N S 

8, Duration third stage of farrc~ing(mtnutes) 2.95 * 0 ~ 1 6 ~ ~  

9, Duration of second and third stages d 
farrowing (minutes) 

10, Placental weight per piglet (g) 2,29* 0,60 
NS 

- - -  m ~ ~ ~ ~ o ~ ~ - o - m - - ~ ~ ~ - - - 1 - - . ~ I o m o I . ) 1 . ~ ~ ~ ~  

NS : Non significant 

* : P<0.05 

*' : P<0,01 



T l k  24. Various reprcductive characteristics of normal and mixed group of Indigenovs and Large 
Wnite Yorkshire breeds ( t  t e s t )  

I n d i g e n o u s  Large White Yorkshfre 

S, No, Characters Normal Mixed Test of Nonnal Mixed Test of 
si gnif i - s iq i f i cance  
cance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - -  

1. Duration of gestation (days) 111,86i1.06 108.67$, 19 1.60 113,254.49 113.: ?. 75 0.26 NS 

2, Li t te r  size (nuuber) 6.429.90 10.67fl.54 2.67' 9.509,87 11.59.25 1 . 4 ~  NS 

3, Li t te r  weight (g) 5585.71$07.44 7460 $52.23 2.17CS 101251989.79 1171 .75~1023  0.96 N5 

4. Liveborn piglet  s/ l i  t ter . 6.429.90 9.0g.47 1.44 ' 9.5$.87 10.09.3 o.aNS 
( n m k r )  

5. Mean liveborn pialet  852.28$8,95 768.083%,85 0.70" 1965.03#.8! 1 0 9 ~ . 2 4 ~ 1 1 3 ~  0.29~'  
 eight (g) 

6. Duration o£ f i r s t  stage of 663.29~49.33 3 6 7 , 3 3 3 2 2  7 Sll .eg35.01 471.75$34.09 ..&I h'S 
farrowing (minutes) 

7. Duration of secmd stagF of 6 3 , 8 6 1 5 6 2  120.33$.82 2.088 87.18~15.76 lll.~i1_rle.~9 0.83 NS 
farrowing 

..,, 
8. Durati.!n of third stage of 196.43~32.11 106.$0.9 1.63' 96.38$.77 1 0 1 5 2 . 6 6  0.23"- 

f a r m i n g  (mts) 

9. Duration of second and 260.29i31.52 226.33216.et 0.61!" 183.75$4,46212.?5~3.78 l.l$S 
thi rd  stages of f arrcuing 
(minutes) 

lo. Placental w e i ~ q p i g l e t ( g ~  8 5 7  8 2 3 2 . 3 3 3 4 ,  1 . ~ 6 ~ ~  219.83~10.22 204.91~21.42 0.65Nf 

11. Time taken for  the expul- 196,43232.11 106+10.34 1,6315 9 6 . 3 8 s . n  101.25$0.66 0.21~' 
sicn of placenta 

NS : Non significant 



Table 25. Various reproductive character is t ics  between t he  breeds of Indigenous 
and Large W t e  Yorkshire 

S. No. Parameter 
Indigenous Large White 

Yorkshire 

Mean S.E. Mean S.E. ' ti value 
- - - - - - - - - - - - - - - - - - - - o I I I - - - - - - - - - - - - - - - - - -  

1. Gestation length (days) 110.9 9 . 9 4  113.33 . 2.38* 

2. F i r s t  stage (mts) 434.5 i39.42 498.5 ~ 3 6 . 8 8  1.12 
NS 

NS 
3, second stage (mts) 80.18 - +13,81 95.25 $2.68 0.74 

4, Third stage (mts) 169.3 226.20 98.00 i9.06 2.63' 

5.Secondandthirdstage(ks) 250.1 $3.17 193.25 _+11,08 1 . 6 ~ '  

6, Total l i t t e r  s ize  7.7 $.90 10.17 s . 6 4  2,17* 

7. Liveborn piglet s/lit ter 7.2 7 9.67 - 4 .59  2.4Ct 

3, Sti l lborn p ig l e t s / l i t t e r  0.5 3 . 2 5  0.5 4 .25 0.00 
WS - 

9. Litter w igh t  (g)  6148 d710.42 10676.25 ~ 7 7 6 . 2 3  4,02** 

10. Mean liveborn p ig le t  weight(g) 827.02 i51.13 1075.76 9 . 1 0  3.36* 

11, %an st i l lborn p ig le t  weight(g) 345.83 $6.90 437.08 _+192.80 0.33 N S 

12, placental number 7.4 7 10.0 9 . 6 2  2.50' 

13. Weight of p l z e n t a  (g) 1482.5 k271.64 2137.08 _+151,18 2.08' 

14, placenta weicjht far piglet($) 190.08 $8.09 214.05 210.08 1,lE 
NS 

U) 
15, Time taken for  rupturing of 3.08 $. 49 4,75 $,a 1,67* w 

the in t ac t  umbilical cord(mt6) 
- ~ - - . - - . - . - . . - 1 u - - - - - - - - - - . I I - - I I - - I . . I - - - .  

NSz Non significant "P(0.05 " P(0.01 



CHAPTER V 

5 .  D I S C U S S I O N  

The var icu s raproductive c h a r a c t e r i s t i c s  l i k e  

ges ta t ion ,  f artowing pa t te rn ,  l i t t e r  t r a i t s ,  p l a c e n t a l  

characters ,  umbi l ica l  cord etc, i n  the indigenous as 

well  a s  i n  the Large White ~ o r k s h i r e  (MY) breeds  w e r e  

s tud ied  and t h e  r e s u l t s  w e r e  c o m p a r m d  end d i  scusaad, 

I n  t h i a  study, t h e  changes i n  the abaomen w e r e  

progress ive  a s  t h e  days of ges t a t i on  advanced, wi th  

marked changes by 2 o r  3i-days t o  few hours  p r i o r  t o  

farrowing, i n  both t h e  breeds  (Fig. 2 ) .  Simi l a r  obser-  

va t ions  were a l s o  reported by Solmon Raju (1991) i n  the 

indigenou s pigs. 

A gradual  abdominal d i s t e n s i o n  with mammary g land  

demarcation was observed as an e x t e r n a l  s ign of pregnancy 

i n  both t h e  breeds (Fig. 1 C bc D) i n  t h i s  study end t h i s  

w a s  a t t r i b u t e d  t o  the  i nc rease  i n  t h e  s i z e  of the f e t u s e s  

a s  w e l l  aer t o  t h e  accumulation of vol~uninous u t e r i n e  

conten ts  during t h e  pregnancy a f t e r  implanta t ion of embryo 

by Day 2 4  (Hafez, 1987). 

I n  t h i s  i nves t iga t ion  the changes i n  t h e  abdomen 

were  m o m  conspicuous i n  t h e  LWY when compared t o  t h o s e  
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i n  the indigenous  breed, which might be due t o  t h e  breed 

v a r i a t i o n ,  l a r g e r  body s i z e  of  the animal and m o r e  number 

of f s tuaes .  

The i n i t i a l  development of the mammary  gland  by 

2k months of pregnancy i n  both t h e  breeds, fol lowed by 

prominent changes by 34 m o n t h s  as  seen i n  the present 

i n v e s t i g a t i o n  w e r e  a l s o  repor ted  by Gyer & aJ.. (1986) 

by 4-6 wsekle of preparturn. Solmon Raju (1991) reportod 

t h e  i n i t i a l  development of mamnary gland a s  e a r l y  as 

2 months of g e s t a t i o n  i n  t h e  indigenous gilts. 

The development of mammary gland was due to  the 

combined a c t i o n  of hormones l i k e  oest rogen s, progesterone,  

growth hormone and p r o l a c t i n  a s  opined by ~ a t c h p o l e ( l 9 6 9 ) ,  

Baldwin and Teresaplucinski  (19 75) and Hafez (1987). 

The t u r g i d  manunary g land with d i s t a l  ext remity  of 

each gland assuming cone shape on the day of far rowing 

and the i n c r e a s e  i n  t h e  t u r g i d i t y  a s  t h e  hours of farrow- 

ing  approached as not iced  (Fig. 3 )  i n  both t h e  breeds were 

also repor ted  by Jones (1966 a), Arthur et ale (1982), 

Gordon (1983) and Hurnik (1985) i n  e x o t i c  b r e e d s  and 

Solmon Raju (1991) i n  the indigenous  pigs. 
,c) '&&%-- 
i L 

The more conspicuous changes i n  t h e  development of 

mammary gland and i t s  t u r g i d i t y  two days p r i o r  t o  f a r rowing  



in LWY, when compared t o  t h o s e  i n  the indigenous b r e d  

a s  no t i ced  might be d u e t o  t h e  d i f f e r e n c e  i n  t h e  breed 

of t h e  sow o r  due t o  t h e  e l e v a t e d  l e v e l s  of hormones viz.  

oestrogen, oxytocin and r e l a x i n  a s  opined by Catchpole  

(1969), Ash and Heap (19751, Randall  st a l .  (1986) who 

repor ted  t h a t  t h e  hormonal l e v e l s  i nc reased  s t e a d i l y  

d u r i n g  t h e  l a s t  week of ges ta t ion .  

The clear c u t  changes i n  t h e  s i z e  and shape of the 

t e a t s  around 3 months of g e s t a t i o n  with prominent and 

enlarged  b a s s  around a day p r i o r  tm farrowing a s  no t i ced  

i n  this i n v e s t i g a t i o n  i n '  both t h e  breeds (Fig. 3 A SI B) 

were a l s o  &served by Solmon Raju (1991) i n  the indigenous 

breed and t h e s e  were consequent t o  the e l e v a t e d  l e v e l s  of 

oxytocin 1 2  hours preparturn (Nara and F i r s t ,  1981) a s  

w e l l  as due t o  t h e  accumulation of secreted milk or  

colostrum, a day p r i o r  t o  t h e  farrowing (Hurnik, 1985). 

The changes i n  t h e  s i z e  and shape of t e a t s  were very 

much p ran inen t  i n  LWY when canpared to those i n  ind igenous  

breed and t h i  s might be due t o  the d i f f e r e n c e  i n  the breed 

of the sow, body s i ze ,  and h i g h e r  honnonal l e v e l s  (Jones,  

1966 a). 

I n  t h i s  i n v e s t i g a t i o n ,  whi le  t h e  changes i n  the 

e x t e r n a l  g e n l  t a l i  a w e r e  app rec i ab l e  from 3 months of g e s t a t i o n  



i n  most of the indigenous sows, i n  a few, therse changes 

ware notiaed (Pig. 4) a day o r  two p r i o r  t o  farrowing, 

Solrnon Raju (1991) a l s o  made s i n ~ i l a r  observation i n  the 

indigenous pigs. But i n  LWY sows, the changes were 

appreciable even from 21s month of ges t a t i on  which pro- 

gressed as the pregnancy advanced i n  a l l  t h e  dams. This 

might be a t t r i b u t e d  t o  t h e  act ion of oestrogens, whose 

l eve l s  ertatt r i s i n g  from Day 60 of pregnancy (Hafez, 1907) , 

The excessive edema of vulva1 l i p s  during t h e  l a s t  week 

of pregnency might be a t t r i b u t e d  to the  act ion of oest rogens  

secreted i n  l a rge  q u a n t i t i e s  (Hughes and Varley, 1980) 

and t h a t  of r e l ax in  hormone (Ha£ ez, 1987) , 

Ihe absence of c l e a r  cut changes i n  t h e  e x t e r n a l  

g e n i t a l i a  u n t i l  a day o r  two p r i o r  t o  farrowing i n  a f e w  

of the indigenous pigs, might be due t o  the  low l e v e l s  

of oestrogens (catchpole, 1969 1. 

The changes i n  &he ex t e rna l  g e n i t a l i a  w e n  more 

conspicuous and appeared e a r l i e r  i n  t h e  LMY when compared 

to those i n  t h e  indigenous breed, This  U i  ff erence might 

be a t t r i b u t e d  t o  t h e  var ia t ion  i n  t h e  breed and t h e  l e v e l s  

of hormones during t h e  pregnancy (Catchpole, 1969: Cole 

and Cupps, 1977, and Hughes and Varley, 1980) , 



I n  t h i s  ~ t u d y ,  the gradua l  d isappearance  of the 

changes i n  t h e  external g e n i t a l i a  a f t e r  farrowing by 

Day 4-7 i n  t h e  indigenous breed and b y  7-10 days  i n  the 

W Y  breed. Thi 5 v a r i a t i o n  might be d u e  t o  the v a r i a t i o n  

i n  t h e  postpartum d e c l i n e  i n  t h e  hormones levels (oestrogen 

and re lax in )  i n  the two breeds. Solmon Raju (1991) also 

repor ted  t h e  d isappearance  of t h e  changes i n  t h e  external 

g e n i t a l i a  by Day 5 i n  t h e  indigenous breed. 

Most of the dame w e r e  Been l y i n g  f r e q u e n t l y  i n  the 

l a t e r a l  recumbency and e x h i b i t e d  s i g n s  of anorexia  prior 

t o  farrowing. These f i n d i n g s  were i n  accordance with those 

of Jonee  (1966 a ) ,  F r a s e r  (19 781, S m b r a u s  (1978)~ Hurnik 

(1905) i n  the  e x o t i c  breeds and Solmon Raju (1991) i n  t h e  

indigenous breed. 

The r e s t l e s s n e s s ,  marked anorexia,  d i s t r e s s ,  f r e q u e n t  

changes of r e s t i n g  pos tu res ,  moving the bedding material 

with s n m t  (nes t ing  behaviaur) (F ig .  S ) ,  s c r a t c h i n g  the 

grcund w i t h  f o r e l e g s  (pawing a c t i v i t y )  , f requen t  switching 

of t h e  t a i l  and t h e  low barking g r u n t s  observed on the 

day of farrowing, w e r e  similar t o  the f i n d i n g s  of Jones  

(1966 a), Sigmoret et al.  (19 751, Frase r  ( 1978 1, Hurnik 

(1985 1, Lammsrs and Lange (1986) end Solmon Raju (1991). 

The e x h i b i t i o n  of n e s t i n g  behaviaur rn i c jh t  be due to t h e  



s t rong g e n e t i c  p red i spos i t i on  as w e l l  as t h e  a c t i o n  of 

hormones viz,,  pro lac t in ,  o x y t o d n  (Fors l ing  & &. , 
1979) and oestrogens  (Ash and Heap, 1975). Dusza and 

Krzymwskah ( 198 1) opined t h a t  p r o l a c t i n  was respon sib18 

f o r  t h e  nes t ing  behaviour and found an increased  levels 

of p r o l a c t i n  a  day p r i o r  t o  farrowing, 

The assumption of l a t e r a l  recumbency by t h e  sows 

of both the breeds, calmness and ev inc ing  abdominal 

s t r a i n i  ng'md vigorou$ t a i  1 switching with f r e q u e n t  f l ex ing  

and s t r e t c h i n g  of h ind  leg6 as w e l l  as the expuls ion 

of l i t t l e  q u a n t i t y  of mucoid o r  se rous  discharges ,  be fo re  

b i r t h  of t h e  f i r s t  p i g l e t  a s  noticed,  were akin t o  t h e  

observations of Jones  (1966 b), Randall (1972 a),, Ke l ly  

and C u r t i s  (19781, Arthur et G. (19823, Jensen (1986) 

and Solmon R a j  u  199 1 ) , 

The behavioural  s igns  were a t t r i b u t e d  to t h e  l a b o r  

under t h e  i n f luence  of increased  l e v e l s  of oxytocin, 

before  4 t o  9  haurs  o f  the expuls ion of t h e  f i r s t  p i g l e t  

fForeling e t  a l , ,  19791. The mucoid d i scha lges  p r i o r  t o  

p a r t u r i t i o n  w e r e  due t o  t h e  breaking down of mucus plug 

t h a t  was e s t ab l i shed  during the pregnancy. 

The small volumes of blood s ta ined  f l u i d  no t i ced  

between t h e  b i r t h  of t h e  i nd iv idua l  p i g l e t s  was due t o  

t h e  rup ture  of f o e t a l  membranes, 



The indigencru s p igs  de l ivered  most of the pig10 t s  

(90.54%) i n  l a t e r a l  recumbency, with some i n  v e n t r a l  

recuanbency (5.41%) and a few i n  t h e  standing p o s i t i o n  

(4.05"A)I (Table 2). B u t  Solmon Raju (1991) repor ted  t h a t  

75.83% of the p i g l e t s  w e r e  del ivered  i n  l a t e r a l  recumbency 

i n  the indigenous pigs. The LWY dams de l ivered  95.83% 

p i g l e t s  i n  l a t e r a l  recumbency, 2.50% i n  standing and 

1.67% i n  v e n t r a l  recumbency, i n  t h i s  study (Table 2). 

The sows of both t h e  breeds  adopted mostly t h e  

l a t e r a l  recumbhcy during farrowing. However, the changes 

i n  t h e  postures  dur ing farrowing was often noticed fre- 

quent l y  i n  t h e  indl  genous p igs  than i n the LWY p i  ga (Fig. 6 ) .  

I h i s  might be due t o  more a l e r t n e s s  of the indigenous dams 

t o  surroundings, r e s t l e s snes s  and or  less dcmestication. 

During farrowing the  W Y  sows w e r e  mostly doc i l e  

and allowed the  f i r s t  born p i g l e t  t o  suckle, un l ike  t h e  

indigenous sows which were a l e r t  to noise, and assumed 

v e n t r a l  or standing recanbency and avoided the suckling 

by the f i r s t  p i g l e t  (Fig. 6 )  u n t i l  two o r  more p i g l e t s  

secured the t e a t s .  Similar  observat ions  w e r e  a l s o  repor ted 

by Solmon R a j  u (199 1) . 
A U  the dants exhibi ted loud barking g r u n t s  and 

became aggressive, whenever an i n t r u d e r  d i s tu rbed  the n e s t  



i n d i c a t i n g  the  maternal  i n s  t i n c t .  These obf-arvat ions 

w e r e  i n  concurrence with t h o s e  of F r a s e r  (1978) i n  

e x o t i c  breads, Raddy and Charyulu (1985) and Solmon Raju 

(1991) i n  indigenous pigs,  This might be due t o  the 

development of mothering i n s t i n c t  t o  p r o t e c t  its p i g l e t s  

from the  surrounding d l  sturbances. 

The less aggressiveness and e x h i b i t i o n  of l o w  

barking g r u n t s  i n  t h e  LWY breed might be attributed t o  

h i #  domest icat ion and d o c i l e  na tu re  of t h e  breed, 

The average g e s t a t i o n  length  of indigenous breed 

was 110.9 0.94 days with a range  of 106 t o  118 days 

(Table 1 and Big. 7 )  and was akin t o  t h e  obse rva t ions  of 

Mishra et a, (1985), who recorded a mean g e s t a t i o n  l eng th  

of 110.43 days, maugh Tarnuli et &. (1986) r epor ted  it t o  

range between 106-120 days. A lesser g e s t a t i o n  length  of 

109.69 days was observed a t  d i f f e r e n t  c e n t r e s  of AICRP on 

p i g s  (1971-90) i n  India,  Unlike t h e  p r e s e n t  observat ion ,  

a hi*er  g e s t a t i o n  length of 113.6 days was r e p o r t e d  b y  

Holnees (19701, Adebambo (19861, Singh et &. (1990) ernd 

Solmon Raju (1991) i n  the indigenous pigs. 

I n  t h i s  study, t h e  average g e s t a t i o n  l eng th  of L W Y  

breed was 113-33 3 0.41 days with a range of 111 t o  116 

days (Tabla 1 & Ng,  7 )  which was s i m i l a r  t o  t h e  r e p o r t s  

of Banov (19711, Reyes (19831, Tan ard Chen (1983). Adebsarbo 

(1986fi, T s i t  s y u r s k i l  (1986), Kurcman and Wardowski  (19878, 

Kilm pf a& ( 1988) and S i n e  et s. (1990). 



The v a r i a t i o n  i n  t h e  l eng th  of g e s t a t i o n  betwemn 

t h e  breeds  could be a t t r i b u t e d  t o  t h e  g e n e t i c  make up 

of t h e  b red  of sow and boar, t h e  l e v e l s  of hormonem of 

p i t u i t a r y  and f a t u s  etc. (Lancho De Leon & a,, 1975. ; 

Cole and Cupps, 1977 and Tan and Chen, 1983), p a r i t y  

(Adebeunbo, 1986 and K i m  & a., 198 8 )  and size of t h e  11 t t ~ r  

and season ( F i r s t  e t  al., 1982). I n  t h i s  s tudy  i n  both 

t h e  breeds, i t  was found t h a t  t h e  l i t t e r  s i z e  or t h e  

l iveborn  p i g l e t s  p e r  l i t t e r  d i d  n o t  i n f l u e n c e  tl.re g e s t a t i o n  

length,  though the l iveborn  p i g l e t  weight per  l i t ter  i n -  

f luenced i n  LWY (Table 3 ), Hafez (1987) and Solrnon Raju 

(1991) found e p o s i t i v e  c o r r e l a t i o n  between t h e  l i t ter  

s i z e  and l iveborn  p i g l e t s  p e r  l i tter and g e s t a t i o n  length,  

u n l i k e  the p r e s e n t  observation. 

A s i g n i f i c a n t  (P <0.05) d i f f e r e n c e  was n o t i c e d  

be tween the g e s t  a t 1  on length  of two breeds  (Table 25  ) , 

I t  was more i n  t h e  LWY breed(l l3.33 days)than t h e  i n d i g s -  

nous breed (110.9 days) .  T h i s  might be a t t r i b u t e d  t o  

heavy mean l iveborn  p i g l e t  weight of the LWY breed, genetic 

make up  of t h e  SOW o r  boar  (Cole and Cupps, 1977) . 
Most of t h e  dams i n  both t h e  breeds  (50% i n  t h e  

i n d i g m o u s  and 60% i n  LWY breed) farrowed d u r i n g  t h e  

n i g h t  times (Table 4 6r Fig. 8) .  Dinu e t  e l .  (19781, 

Hughes and Varley (19801, Benkov (19611, Arthur e t  al, 

(1982), and Devi (1986) a l s o  observed most of t h e  farrowing8 
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dur ing  n igh t  t i m e .  But Solmon Raju (1991) n o t i c e d  66.67% 

of t he  farrowing i n  t h e  indigencus  p i g s  during t h e  day 

t i m e ,  

The occurrence of farrowings  between 1 2  noon and 

6.00 AM coincided with t h e  wiet pe r iod  when the fam 

a c t i v i t i e s  w e r e  mininaum. S imi l a r  observa t ions  w e r e  made 

by Bughart (1959) and Solmon R a j u  (19911. 

The farrowing i n  this study, was div ided  i n t o  

t h r e e  stages (Table 5 ) .  

I n  this i n v e s t i g a t i o n  t h e  mean dura t ion  of f i r s t  
I 

s tage  of farrowing was 434.5 3 39.42 l n t s  (with a range of 

239 t o  695 m t  s) i n  t h e  indigenous breed (Table 5 ) , This 

observation w a s  almost  s i m i l a r  t o  t h e  f i nd ings  of -3 
(1986) who recorded it t o  be 317.33 t o  448.68 m t s  and 

Solmon Raju (1991) 431.33 m t s  i n  the indigenous pigs. 

I n  LWY breed, t h e  mean dura t ion  of 1st s t a g e  was 

498.5 3 36-88 mts (with a range of 286 t o  695 m t s )  

(Table 5 ) .  Sa l i sbury  and VanDemark (19611, Rober ts( l971)  

Bearden and =quay (1980), Hughes and Varley (1980) and 

Hafez (1987) reported t h e  du ra t ion  of 1 st s t a g e  to  vary 

from , 2 t o  1 2  hours. 

The v a r i a t i o n  i n  the dura t ion  of f i r s t  s t a g e  

between the BOWS of both t h e  breeds  might be due t o  the 



v a r i a t i o n  i n  the quantum o f  r e l e a s e  of oxytoc in .  Houever, 

there was no s i g n i f i c a n t  (P7 0 . 0 5 )  d i f f e r e n c e  i n  t h e  

f i r s t  s t a g e  between t h e  b r e e d s  (Table  2 5 ) .  

The mean d u r a e o n  of second stage i n  the i n d i g e n a s  

b reed  was 80.8 1: 13.81 m t s  wi th  a range of 28 t o  159 m t s  

(Table  5) .  Devi (1986)  end Tamuli et el. (1966) =corded 

t h e  2nd s t a g e  to l a s t  fo r  67.85 t o  247.66 m t s  i n  the Assam 

p i g s  and 7ST190 mts i n  t h e  wild v a r i e t y  of  Assam p igs ,  

r e s p e c t i v e l y .  The mean d u r a t i o n &  second s t a g e  i n  LWY 

breed  wars 95.25 2.68 m t s  with a range  of 27 t o  180 m t s  

( m b l e  5). Singh and Singh (1989) r e p o r t e d  t h e  ave rage  

d u r a t i o n  of 2nd s t a g e  t o  be 2.39 h o u r s  i n  LWY and 1.82 hcura  

i n  Hampshire breed. But i n  e x o t i c  breeds of  pig8,  Mathai 

st a 1  (1972) recorded  it to be 2.53 h r ,  Cava lcan t i  et al, , ,* 

(1979) 4.3 h r  and Fahmy and Fr iend  (1981) found i t  t o  be 

3.9 hrs. 

I n  t h i s  Inves t Iga tFon ,  no d i f f e r e n c e  i n  t h e  d u r a t i o n  

of 2nd stage was n o t i c e d  between the two breeds (Table 2 5 ) .  

Though t h e  second s t a g e  was si gnif  i c a n t  l y  (P < 0.05) end 

p o s i t i v e l y  c o r r e l a t e d  with  t h e  l i t t e r  size i n  the W Y  breed, 

t h e  same was n o t  i n  the i nd igenous  breed  able 6) .  

. The i nd igencus  breed  wi a s m a l l e r  l i t te r  s i ze  t o o k  

more time for c m p l e t i o n  of second s t a g e ,  due t o  the longer 



i n t n r v a l  between t h e  success ive  p i g l e k s  (Table 9) as w a l l  

as r e s t l e s s n e s s  of t h e  dam, d u r i n g  farrowing, In W Y  pigs 

with l a r g e r  l i t ter  size took c a n p a r a t i v e l y  lesser time for 

2rid stage,  s i n c e  t h e  i n t e r v a l  was less between t h e  succe- 

s s i v e  p i g l e t s  (Table 9) and t h i s  v a r i a t i o n  i n  t h i s  s tudy  

might be a t t r i b u t e d  t o  the d i f f e r e n c e  i n  the breed chara- 

c t e r s  a s  s t a t e d  by b v i  (1986) and Tamuli & al. (1986) . 
?he mean time f o r  t h e  t h i r d  s t a g e  (Table 5) i,e., 

t i m e  taken t o  expel t h e  p lacen tae  i n  t h e  indigenous  brewed 

was 169.3 3 26.20 m t s  (76 t o  316 m t s )  end i n  the W Y  breed, 

t h e  same was 98.0 2 9.06 m t s  (41 t o  149 mts), The p r e s e n t  

f i n d i n g s  f e l l  w e l l  wi th in  t h e  t i m e  l i m i t  f o r  t h e  3 r d  s t a g e  

of farrowing i n  the pigs.  I n  t h e  indigenous  pigs.  Devi 

(1986) tecorded it t o  be 138.67 262.33 m t s .  Tamuli 

45-105 m t s  i n  t h e  wi ld  v a r i e t y  of A s s a m  pigs and Solmon 

R a j u  19911, 126.07 mts i n  tjle indigenous p i g s  of A.P.  

I n  the LWY breed of t h i s  study, t h e  d u r a t i o n  of  3rd s t a g e  

was lower than t h e  obse rva t ions  of Jones (1966 b) and 

Singh and Singh (1989) 

I n  both t h e  breeds of t h i s  study, the 3rd  s t a g e  

was non-s ign i f i can t ly  c o r r e l a t e d  with t h e  number and 

weight of t h e  p lacen ta  and the l i t ter  weight (Table  6 ) .  

A s i g n i f i c a n t  (P<0.05) d i f f e r e n c e  i n  the 3rd stage 

between t h e  LWY and indigenous  breed wes no t i ced  i n  this 



study ( T a b l e  25 1. The lesser duratlonc of 3 r d  stage i n  

LWY breed might be due to t h e  h igher  l e v e l s  of oxytocin 

i n  the  c i r c u l a t i o n  consequent to immediate suckling of 

p i g l e t s  o r  due t o  the  breed d i f f e r ence  and a l s o  due t o  

t h e  expulsion of t h e  placentae during t h e  birth phase, 

ae noticed i n  t h i s  study. 

I n  the presen t  inves t iga t ion ,  the  combined dura t ion  

of 2nd and 3rd bt8geS of farrowing i n  the  indigenous sows 

f r o m  between 130 to 390 m t s  with an average t i m e  of 

250.1 m t s  ( T a b l e  5 ) .  In  t h e  wild va r i e ty  of Assam pigs, 

Tamuli t& 9. (1986) reported t h e  same t o  range from 

120 t o  295 m t s .  In  t h e  indigenous pigs  of Assam, nevi 

(1986) recorded a s l i g h t l y  h igher  t h e  of 204.52 to 509.99 
-a 

minutes. But Solmon R a j u  (1991) reported a l o w e r  t i m e  

i n  indigenous p i g s  of A.P. ie., 216.80 mts than t h e  

p re sen t  study. 

I n  LWY, t h e  combined durat ion of 2nd and 3rd stages 

of f errowing ranged f m m  123 t o  270 mts with a mean 

durat ion of 193.25 m t s .  But Jones  (1966 b) and M a t h g i  

as. (1972) reported 6.54 hrs and 6.31 hrs, respect ively .  

I n  t h i s  inves t iga t ion ,  t h e  LWY breed took lesser t ime 

when compared t o  indigenous breed. 

A s i g n i f i c a n t  (P C 0.05) &iff erence was not iced  i n  

the combined durat ion of 2nd and 3rd stage b e t w e e n  the  



two breeds (Table 25). T h i s  might be due t o  t h e  diffa- 

, renca i n  the l i t t e r  s i ze ,  which in f luences  the d u r a t i o n  

of farrowing, and a l s o  breed, h e a l t h  s t a t u s ,  m y s i c a l  

exsrcise dur ing  pregnancy end hormonal l e v e l s  of es t rogens ,  

oxytocin, FGFZdL and c o r t i c o s t e r o i d s  as opined by Peo 

(1960 1, Svendsen and Beng tsson (1982) and Houpt and WolsM 

(1982). 

P. s i g n i f i c a n t  (P < 0.0 1) p o s i t i v e  c o r r e l a t i o n  was 

not iced  i n  L W  breed between t h e  dura t ion  of 2nd and 3rd 

s t a g e s  with t h e  l i t t e r  size. But t h e  same was observed t o  

non-sign1 f i can t ,  i n  t h e  indigenous breed. which i n d i c a t e d  

t h a t  the l i t te r  s ize ,  suckl ing  habbi t  of t h e  p i g l e t s  and 

hormonal l eve l s , in f luence  t h e  dura t ion  of 2nd and 3rd stages. 

I n  t h i s  study, 72.97% of indigenous p i g l e t s  w e r e  

de l ive red  i n  the a n t e r i o r  presenta t ion ,  the  rest (27.0 3%) 

w e r e  found i n  the p o s t e r i o r  p resen ta t ion  (Table 7 and 

Fig. 9 & 10A). I n  t h e  indigenous pigs,  Solmon R a j u  (1991) 

reported a n t e r i o r  p r e s e n t a t i o n  i n  57.02% of p i g l e t s  born, 

Simi la r ly  i n  IkJY p i g s  55.83% of  p i g l e t s  were farrowed i n  

a n t e r i o r  preven tati on (Table 7 & Fig.  9) . n ~ i  o obuervation 

g a i n s  support from Randall (1972 a) who recorded anterior 

 resenta at ion i n  55.4% of p i g l e t s .  Many workers . repor ted  

t h a t  t h e  a n t e r i o r  p resen ta t ion  w a s  most common p r e s e n t a t i o n  

in exotic breeds of pigs (Jones i1966b: -75.7:4, Rober ts  

1,1971) 60-70%. and Mathai & &. 119 72;, -71%). 



IIhe p r e s e n t a t i o n  of t h e  f e t u s  d i d  n o t  i n f l u e n c e  

t h e  course /dura t ion  of farrowing. !the h i g h e r  percentage  

of p o s t e r i o r  p lesen ta t ion ,  no t l ced  i n  t h e  LWY p i g s  

(Fig.  9 & 10B) i s  considered t o  be p h y s i o l o g i c a l  i n  

swine (Randall ,  1972 a). 

I n  t h i s  s tudy  t h e r e  was a v a r i a t i o n  i n  the preeen- 

t a t i o n  of the p i g l e t s  i n  t h e  b i r t h  o r d e r  (Table  7 6( Fig.9). 

A h i g h e r  percentage  of p i g l e t s  ware d e l i v e r e d  i n  the 

a n t e r i o r  p r e s e n t a t i o n  i n  the middle t h i r d  of b i r t h  order 

(80.77% i n  the indigenous and 61.90:4 i n  the LWY) i n  both 

the breeds,  c o n t r a r y  t o  t h e  f i n d i n g s  of Randall  (1972 a) 

Cole and Cupps (1977) and Solmon Raju (1991), who r e p o r t e d  

l a r g e r  p r o p o r t i  on of p i g l e t s  i n  an t e  r i a  p r e s e n t 8  t i o n  

dur ing  t h e  e a r l y  s t a g e s  of farrowing. 

I n  t h e  p r e s e n t  study, most o f  the  p i g l e t s  (95.95% i n  

t h e  indigenous and 95 - 8 3 %  i n  IWY) w e r e  d e l i v e r e d  i n  Dorso- 

s a c r a l  position, S i m i l a r  obse rva t ions  w e r e  made b y  R o b e r t s  

(1971) and Solrr~on Raju (1991) i n  pigs.  The do r so - sac ra l  

pomition appeared t o  be t h e  normal p o s i t i o n  of t h e  p i g l e t  

d u r i n g  b i r t h  ( m b l e  8 and Fig, 10). 

The mean time l a p s e  between t h e  two s u c c e s s i v e  

l iveborn  p i g l e t s  was 10.13 1-76 m t s  (1-97 mts) and between 

the l i v e  and s t i l l b o r n  p i g l e t s  was 15 - 8  7.14 m t s  (10-39 m t s )  



i n  the indigenous breed (Table! 9 ) .  Tamuli & &, (1986)  

recorded i t  t o  be 5 t o  20 m t s  i n  between t h e  two suceest3ive 

p i g l e t s  i n  the wild var ie ty  of indigenous pigs. S0lrn0n 

Raju (1991) noticed 8.22 m t s  i n  between the two successive 

liveborn p i g l e t s  and 45.50 m t s  i n  between t h e  l i v e  and 

s t i l l b o r n  p i g l e t s  i n  t h e  indigenou s breed. 

I n  LWY, t h e  mean t i m e  lapse  between the t w o  succe- 

ss ive  liveborn p i g l e t s  was 8.25 0.35 m t s  ( 0 5 1  mts) 

and between t h e  l i v e  and st1 11 born pi g l e t  was 14.3 3 3 4.48 

m t s  (0-28 m t s )  i n  t h i s  study (Table 9). Jones (1966 b) 

recorded it t o  be 15.3 m t s  and Randall (1972) m t s  between 

t h e  sue cess i  ve pig le t s .  

The ,time be tween the b i r t h  of t h e  l i v e  and s t i l l b o r n  

p i g l e t  i n  t h i s  study was l e s s e r  than those  noticed by 

Cole and Cupps (1977) (45a55 m t s ) ;  and Solrnon Raju ( l g g l j  

(45.58 m t s )  i n  exotic and indigenous breeds, respectively.  

In  t h i s  study, the  mean time i n t e r v a l  between t h e  

two successive p i g l e t  was l e s se r  i n  LWY breed than t h a t  

i n  indigenoue breed and t h i s  might be due  t o  d i f f e r ence  

i n  t h e  breed, behaviour of t h e  dam during farrowing, hormonal 

l eve l s  and a l s o  due t o  quicker expulsion of p i g l e t s  (Fig, 1oD) 

i n  the b i r th  order. In both t h e  breeds, live t o  s t i l l b o r n  



p i g l e t a  took more t i m e  (Table 9) then tha t  of two 

successive l iveborn p i  gle ts, which mi ght be at t r i b u t e d  

t o  t h e  lack of f e t a l  e f f o r t s  and mechanical StimulatiOn 

of b i r t h  cana l  by the s t i l l b o r n  ones dur ing  farrowing. 

I n  both t h e  breeds, t h e  1st and 2nd success ive  

p i g l e t a  as w e l l  as t h e  l a s t  born p i g l e t s  took longer  

t i m e  t o  come out, when canpared t o  t h e  picllets born i n  

between, noticed i n  t h i s  investigation(Tab1e 10) . Simi l a r ly  

Jones (1966 b) , Roberts (1971), Edwards and F'urniss (1988) 

and Solmon Raju (1991) repor ted longer i n t e r v a l  i n  the  

f i r s t  and 2nd p i g l e t  as w e l l  as i n  the l a s t  p ig le t .  

In  t h e  pigs, the est  rogens produced by t h e  blas to-  

c y s t  i n i t i a t e  t h e  events, t h a t  r e s u l t  i n  the maintenance 

of C. L. (Luteosta t ic)  and the endometrial secre t ions ,  

which contain l u  teoly t ic  ( P G F ~ ~  ). , and embryotropic 

fac tor ,  he lp  i n  t h e  maintenance of pregnancy. The f r e e  

es t rogens  of b las tocys t  ac t ing  l o c a l l y  i n  the u t e r u s  

increase t h e  u t e r i n e  blood flow, water and e l e c t r o l y t i c  

movement, bring about"metsrna1 recognition" of premency 

phenomenon (from Day 11 pregnancy). Uterine s ec re to ry  

a c t i v i t y  o t h e r  events  associa ted with p lacen ta t ion  

a l t e r  t h e  d i r ec t ion  of movement of P G F ~ L  , so  t h a t  its 

secre t ion  do no t  en t e r  t h e  u t e r i n e  blood and cause systemic 

e f f e c t  1 . ~ 4 . ~  l u teo lys i s .  An increase  i n  the f requent ly  
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and amplitude of myomtrial  contractions and gradual 

appearance of s t raining e f f o r t s  by t h e  dam take place 

during t h e  l a s t '  few hours before the  birth of 1st piglet .  

The farrowing was proceeded by a multitude of 

hormonal changes i n  the blood of the dam (incressed can- 

cen treti  ons of estrone, es t radi  01, relaxin, cor t icos tero ids ,  

prolact in  and oxytocin) and increased leve ls  of c o r t i s o l  

(glucocorticoids by f e t a l  adrenal) i n  the fetus. The 

maternal progesterone leve ls  decrease within 1-2 days 

before par tur i t ion  due t o  rapid increase i n  the  synthesis  

of K ; F . - ~  which causes the release of prolact in  and stimu- 

la tes .  The release of concentration of oxytocin 9 to 4 h r s  

before the  b i r t h  of the  f irst  piglet .  A t  t h i s  time t h e  

plasma estrogen leve ls  i n  the dam are a t  t h e  peak. The 

elevated levels  of oxytocin causes increased myornetrial 

a c t i v i t y  (contractions) and a l so  st imulates the u te r ine  

production of WF2d both of which have a cascading e f f e c t  

of t h e  development of uterine contractions. ?he relaxin 

eoftenls or looaens the  cervix and f a c i l i t a t e s  t h e  del ivery 

of fetus.  The very high leve ls  of oxytocin during expul- 

sion of p ig  fetuses  i s  due t o  the  mechanical st imulation 

of t h e  cervix (has large surface area) and or  bi ' r th  canal, 

Ihe delivery of successive fe tuses  i s  achieved with high 



concen t ra t ion  of oxytocin (Fors l ing  et a. (1979, Bazer 

et el., 1982, First al., 1982 and Shemood, 1982) . 
The li tter s i z e  a t  b i r t h  (Fig, 11) i s  a major trait 

f o r  s e l e c t i o n  of sows t o  produce the nex t  generat ion.  

I n  t h i s  study, t h e  mean l i t t e r  s i z e  i n  t h e  indigenous  

p i g s  w a s  7.7 _+ 0.90 with a range from 3 t o  12 p i g l e t s  per 

litter (Table 111, which was akin t o  the  r e p o r t s  of AICRP 

on Pigs (1981-91) (7.63 p i g l s t s / l i t t e r ) .  But Solmon Raju 

(1991) repor ted  s l i g h t l y  h i g h e r  l i t t e r  s i z e  (8.40 p i g l e t s /  

l i t t e r ) .  A lower l i t ter  s i z e  w a s  a l s o  repor ted  by d i f f e r e n t  

au thors  i n  I n d i a  i n  the indigenous  p i g s  (Mishre st el., 
1985) 5.6 i n  Orissa,  Dhingra 11987:'- 4.70 i n  Assam, and 

6.5 i n  A.P. and Mishrast. ;I989 - 6.62 i n  A.P), 

I n  LWY t h e  mean l i t te r  s i z e  was 10.17 0.64 piglets 

with a range of 7  t o  14 p i g l e t s / l i t t e r  (Table 11) ., which 
was i n  agreement with t h e  r e p o r t s  of K u r c m a n n  and Wardowksi 

(1987) 10.10 i n  Polish W Y ,  Venev (1988) 10.15 i n  Bulgar ian  

LWY and S i  lva  and Dap ( 1990) 10.1 i n  LWY, 

The l i t ter s i z e  i n  50% of indigenous and 25% of LWY 

sows was 6-7 and i n  30% a.f indigenous p i g s  and i n  58.38% 

of LWY p i g s  the same was above 10 (Table 12) .  



I n  t h i s  study .in both tfie breeds t h e  litter s i z e  

was s i g n i f i c a n t  ( P <  0.01) and p o s i t i v e l y  c o r r e l a t e d  

(Table 13) with t h e  l i t te r  w s i  ght and t h i s  was i n  agree- 

ment with the observat ions  of Fahmy (19711, Milsgres s *, 
(198 1) , Park and K i m  (1986) and Solmon R e j  u ( 199 1) . 

A significant (P<0.05) d i f f e r e n c e  i n  t h e  l i t ter  

s i z e  was not iced  between t h e  t w o  breeds  able 25).  The 

mean l i t ter  s ize  w a s  more i n  LWY when canpared to f i a t  of 

indigenous breed, and t h i s  might be due t o  the v a r i a t i o n  

i n  the breed, ovulat ion r a t e  and t h e  length of u t e r i n e  

horn (Hughes and V a r J e y ,  1980; Gonzalez et el., 1987, 

Wu e t  al., 1987, Franz al., 1989 and Mishra & &., 

1990) . 
The mean l i t ter  weight i n  the indigenous pigs was 

only 6148 710.42 g (1750-10,000 g ) ( ~ a b l e ,  14) which was 

s l i g h t l y  lower compared t o  t h e  f ind ings  of Dhingra 

(198142)  6.50 kg and Solmon R a j u  (1991) 6.31 kg i n  t h e  

i n d i  genou s p i  gs. 

I n  LWY breed, t h e  mean l i t t e r  weight was 10676.253 

776.23 g (6350 t o  14650 g )  (Table 14) . S i m i l a r l y  

Nambudri and Thomas (1984) reported it to be 20.8 kg and 

Mishra and Shame (1990) found it t o  be 10.76 kg i n  

Landrace breed. Konyukhova (1974), Gal, (1976), Alves 
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& &. (19871, Gonzalez et a. (19871 and Mtshra and 

Sharma (1990) repor ted t h e  l i t t e r  weight to range f rm 

12.98 t o  16.00 kg i n  LWY. The mean litter weight i n  W Y  

w a s  s i g n i f i c a n t l y  (P<0.01) more when compared to t h a t  in 

indigenous breed (Table 25) .  which might be due to larger 

l i t t e r  s i z e  or due t o  t h e  d i f f e r e n c e  i n  t h e  breed of pigs 

(Miahra and Sharma, 1990). 

A s ign i f i . c an t  (P< 0.05) negat ive  c o r r e l a t i o n  was 

observed between t h e  l i t t e r  weight and inc idence  of salla 

b i r t h s  i n  both t h e  breeds (Table 13). 

The var ious  f a c t o r s  l i k e  d i f f e r ence  i n  the breed, 

pa r i t y ,  l e v e l  of n u t r i t i o n ,  ovula t ion  rate, season and 

management in f luence  the l i t ter  s i z e  (Mathai and Rama- 

chandran, 1972; Singh et a&, 1977; Hmjhes and Varley, 

1980, Mohanty and Nayak, 1986, Gonzalez & &. , 1987, 

Franz et &., 1989, Omeke, 1990 and Mishra & al., 1990) 

and t h e  l i t t e r  weight (Holness, 1970, Dudzus and Vecker, 

1977, Szoradi,  19 79, Benevides et &. , 1985, and Mishra 

and Sharma, 1990). 

I n  t h i s  study, 93 -51% of p i g l e t s  were born al ive 

(Table 15) and t h e  mean number of l iveborn p i g l e t s  per 

l i t ter  was 7.2 y 0.74 out of  a t o t a l  litter s i z e  of 7.7 3 

0.90 i n  the  indigenous p i g s  (Table 11). These f i n d i n g s  



121 

w e r e  i n  accordance with t h o s e  of Adebambo (1986) and 

Rico (1988) who repor ted  the mean l iveborn  p i g l e t s  to 

be 7.3 a d  7.4, respect ive ly ,  i n  Hampshire breed. A 

s l i g h t l y  hi*e r number of l iveborn  p i g l e t s  (7.6) was 

repor ted  by Solmon Raju (1991) i n  t h e  indigenous pigs.  

S i m i l a r l y  i n  LWY breed, 95.08% of p i g l e t s  w e r e  

born alive (Table 15) and t h e  mean l iveborn p i g l e t s  per 

l i t ter  was 9.67 3 0.59 o u t  of a t o t a l  l i t tar s i z e  of 

10.17 3 0.64   able 11) and f e l l  w e l l  wi th in  the range 

of 8.1 to 10.5 p i g l e t s  as repor ted  by Stankovic et &. 

(1973)), Gel (1976), Mani (1985), Adebambo (1986), Bculard 

e t  a l .  (1986) and Gonzalez et g. (1987). 

In  both t h e  breeds, a s i g n i f i c a n t  (P < 0.01) p o s i t i v e  

c o r r e l a t i o n  was found between t h e  l iveborn  p i g l e t  s/litter 

end t h e i r  w e i g h t / l i t t e r  (Table 13).  Unlike a ~ i ~ i f i c a n t  

negat ive  c o r r e l a t i o n  t h a t  was not iced  i n  l iveborn  p i g l e t s /  

l i t t e r  with the number of s t i l l b o r n  p i g l e t s .  lhese obser- 

v a t i o n ~  gained support from t h e  observat ion o f  Solmon Raju 

(1991) i n  t h e  indigenous pigs. 

The v a r i a t i o n  i n  t h e  number of l iveborn  p i g l e t s  per 

l i t t e r  between t h e  breeds  m i @ t  be attributes to the 

v a r i a t i o n  i n  the breed, s t r a i n ,  p a r i t y ,  management a1 factors, 

i n t e r v a l  between t h e  successive pig lets, dura t ion  of 

farrowing and t h e  sta te  of umbi l i ca l  cord. 



A s i g n i f i c a n t  (PC 0.05) d i f f e r ence  was no t iced  

between the tw  breeds i n  t h e  l iveborn p i g l e t s / l i t t e r  

which was more i n  W Y  than  t h a t  i n  t h e  indigenous breed 

and t h i s  might be d u e  t o  t h e  difference i n  the breed and 

l a rge r  l i t ter  s i z e  i n  t h i s  study, 

The ind iv idua l  body weight of t h e  p i g l e t  a t  b i r t h  

i s  an important t r a i t  mainly concerned with t h e  growth 

and surv iva l  rates.  

I n  thi  8 study, the m a n  t o t a l  l iveborn p i q l e t s  

we igh t / l i t t a r  i n  the indigenous p igs  was 5990.5 3 690.15 g 

(1750 t o  10,000 g) (Table 14)  with a mean l iveborn p i g l e t  

m i g h t  of 827.02 _+ 51-13 g (583.33 to 1208 .33 g) (Table  16) .  

B u t  Solmon Raj u (199 1) noticed a s l i g h t l y  h igher  mean t o t a l  

liveborn p i g l e t s  we igh t / l i t t e r  6116.67 i n  the indigenous 

p igs  w i t h  a  mean l iveborn p i g l e t  weight of 804.80 g 

which was s l i g h t l y  lower than t h e  present  findings. I n  t h e  

L W  breed t h e  t o t a l  l iveborn p i g l e t s  w e i g h t / l i t t e r  was 

10408.33 3 7777 g (6350 t o  14650 g)  a able 14)  w i t h  mean 

l i v e  born p i g l e t  weight of 1075.76 3 48.10 g (866.67 to 

1370.00 g) (Table 16) h i c h  were s i m i l a r  t o  t h e  r epo r t s  of 

Barnikhina (197'4). Jayaraj an (1976 1 ,  Benkov and ~ k h a r o v a  

(19821, Tan and Chen (19831, Siagian et  a l ,  (19861, 

Gonzalez et a. (1987) and Sin* e t a l e  (1989 1 i n  LWY 

breed, 



I n  both t h e  breeds, t h e  male l iveborn p i g l e t  

weight was more (Table 14)  13232.5 f 465.12 g i n  the 

indigenous and 5283.33 2 554.49 g i n  UlJY breed, when 

compared t o  t h a t  of the  female (2758 424.R g i n  the 

indigenous and 5125 624.79 g i n  LWY( (Table 141, 

A s i g n i f i c a n t  (P < 0 . 0 5 )  and negative c o r r e l a t i o n  

was noticed beween the mean l iveborn p i g l e t  weight 

and the number of s t i l l b o r n  p i g l e t s  i n  both the breeds 

(Table 13) and t h i s  w a s  s imi l a r  t o  t h e  observat ions  of 

Solmon R a j  u ( 199 1 ) , 

A s ign i f i can t  (P<0,05) di f fe rence  was observed 

between t h e  two breeds i n  the mean l iveborn p i g l e t  weight, 

A heavier  weight i n  LWY might be due t o  t h e  d i f f e r ence  

i n  the breed, larger s i z e  of the p ig l e t ,  l i t t e r  s i ze  and 

h e r i t a b i l i t y  of t h e  traits (Schlindwein, 1975 r Singh & s., 
1977, Rai aMDesai, 1985; Franz & g. , 1989 and Mishra 

and Sh arma, 1990 1 . 
In t h i s  study, the first born p i g l e t  was heavier  

when compared t o  t h e  l a t e  born ones i n  both the breeds. 

Similar  f ind ings  were a l s o  reported by H a r s t o c k  (1975). 

Schoeps and Huhn (1985) and Solomn Raju (1991). The 

heavier  w e i * t  of t h e  1st born p i g l e t  might be due to t h e  

b e t t e r  growth of the p i g l e t  i n  the u t e r u s ,  near the 

c e r v i c a l  end where the u t e r i n e  space i s  more. 



The s t i l l b i r t h s  i n  this study w e r e  c l a s s i f i e d  as 

in t rapar turn and pre-partum d e a t h s  i n  whi d'l mumnified 
* 

fetuses w e r e  a l s o  inc luded  (Table 15 and F i g  1 2  li 13). 

The ptsrcentage of s t i l l b i r t h s  i n  the ind igenous  

breed w a s  6.49 (0.5 p i g l e t / l i  t t e  r) amongst which the 

mumnified f e t u s e s  and f u l l y  fonned p i g l e t s  w e r e  3.89 

(0.3 p i g l e t / l i  tter) and 2.60 (0.2 p g i l e t / l i t t e r > ,  respe-  

c t i ve ly .  In Ndgeria p i g s  (Oauagwuh and Akpokodje, 198 1)no t i ced  

t h q d t i  l l - b i r t h to  be 5.71%. A h ighe r  (8.33) percentage  of 

s t i l l  b i r t h s  waB repor ted  by Solmon Raju (1991) i n  t h e  

indigenous bkeed. 

The percentage of s t i l l b o r n  p i g l e t s  i n  t h i s  study, 

i n  LWY breed was 4.92 (0.5 p i g l e t / l i t t e r )  . of which, 

the mummified f e t u s e s  were 1.6 4 (0.17 p i g l e t / l i t t e r )  and 

f u l l y  formed f e tuses  were 3.28% (0.33 p i g l e t / l i t t e r )  , 

Simi la r ly ,  Cava lcan t i  et al, (1979) repor ted  4.85% of still- 

births i n  the &roc breed, whi ie  MulLer-Haye and Vecchionance 

(19 74) , Nishida et al. (19 7 6 ) ' ,  Dagorn a. (1980) , R a i  

and Delsai (1985 1, Siagian ef el, (1986) and Mi shra &. 

(1990) r epo r t ed  t h e  lowest percentage  of s t d l l b i r t h  (3.88) 

i n  W Y  breed. Under fndian condi t ions ,  Singh and Singh 

(1989) r epo r t ed  it t o  be 8.80% i n  LWY. 

A high  percentage of mumnified f e t u s e s  (3.89) was 

no t i ced  i n  the ind igenous  breed. Solmon Raj u (199 1) a l s o  



reported a higher petccsntaga of (6 .35)  murnnified f e t u s a s  

i n  the indigenous pigs. The percentage of mumnified 

f e t u m s  increased  as the l i t t e r  s ize  increased i n  t h e  

indigenous breed, This  might be due t o  t h e  lack of 

s u f f i c i e n t  u t e r i n e  space f o r  t h e  gsowth, consequent to 

sho r t e r  u t e r i n e  harne (Wu et a l ,  , 1987) , 'IhouS;h t h e  

l i t ter  s i z e  i n  t h e  L W  was higher, the percentage of 

mummified fetuses was less (1,67:4Y which may be attributed 

t o  t h e  a v a i l a b i l i t y  of u t e r i n e  space, 

The v a r i a t i o n  i n  the incidence of s t i l l b i r t h s  w a s  

a t t r i b u t e d  to  f a c t o r s  l i k e  l a r g e r  l i t t e r  s i z e  with 

shor te r  u t e r ine  horns of t he  dam, (WU e t  a l , ,  1987). lower 

b i r t h  weights of t h e  p i g l e t s  (Singh and Singh, 1989), the 

birth i n t e r v a l  of t h e  p i g l e t s ,  sta te  of t h e  u ~ n b i l i c a l  cord, 

ambient temperature of 30°C dur ing  102 t o  110 days  of 

gesta t ion,  p a r i t y  e tc .  (Randall, 1972b; Sprecher Qt d,, 

1974 and Fonseca st al,, 1986). 

The death of a f u l l y  formed p i g l e t  (wi thout  mummi-  

f i c a t i o n )  might be due to the rup ture  of umbi l ica l  cord 

a few days  p r i o r  t o  farrowing 8s opined by RaradallJ1972b), 

The percentage of s t i l l b i r t h s  was t h e  h ighes t  

(17.65%) i n  the last t h i r d  i n  t h e  birth order 



i n  t h e  i nd igenous '  breed- and i n  t h e  m i d d l e  

t h i r d  (6.89% i n  t h e  b i r t h  o r d e r  i n  LWY breed (Table  15, 

and Fig. 1 2 ) .  Thou* Randall  (1972 b), Linneman et &. 

(1973), S p r e c h r  & &. (1974) and Cole  and Cupps (1977) 

r e p o r t e d  a g r a d u a l  i n c r e a s e  i n  t h e  pe rcen tage  of 

s t i l l b i r t h s  from first t o  t h e  l a s t  thf rd p i g l e t s  i n  the 

b i r t h  o r d e r  i n  t h e  e x o t i c  breeds, s i m i l a r  o b s e r v a t i o n s  

could  n o t  be n o t i c e d  i'n the p r e s e n t  s t u d y  inLWY, b u t  w e r e  

seen i n  the i nd igenous  breed. Solmon Raju (1991) also 

n o t i c e d  s i m i l a r  f i n d i n g s  i n  the ind igenous  pigs .  The 

v a r i a t i o n  i n  the i n c i d e n c e  of stillbirths i n  t h e  b i r t h  

o r d e r  i n  t h e s e  two breeds might be a t t r i b u t e d  t o  t h e  s m a l l e r  

s i z e  of ihe sample i n  this study,  

A direct r e l a t i o n s h i p  be tween the i n c i d e n c e  of 

s t i l l b i r t h s  and the litter s i z e  was n o t i c e d  i n  t h e  i n d i -  

g e n o u s  breed. B u t  i n  LWY a n  i n v e r s e '  r e l a t i o n s h i p  was 

observed (Table  17) , T h i s  v a r i a t i o n  might  be d u e  to  

more number of mummified f e t u s e s  i n  the i nd igenous  breed 

and a l s o  migh t  be due t o  s m a l l e r  s i z e  of the sample. 

I n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  t h e  mean s t i l l b o r n  

p i g l e t  weight  was 345.83 3 76.90 g i n  t h e  i nd igenous  

bred. Xn WY, the  sane w a s  43 7.08 3 192.80 g. It  was 

observed that  t h e  s t i l l b o r n  p i g l e t  w e 1  ght  was .lesser t h a n  



that of l iveborn p i g l e t  i n  both the breeds (Table 16). 

Similar  observat ions  were a l s o  not iced by Meyer et &. 
(1976) and Solmon Raju (199 1) , 

The sex r a t i o  among the liveborn, s t i l l b o r n  and 

t h e  overa l l  l i t t eq  i n  t h i s  s t u d y  (Table 18 & Fig. 14) was 

40,61%, 60.00% and 49.35%, respec t ive ly  i n  the indigenous 

breed. The same i n  t h e  LWY breed was 48-27", 66.66% and 

49.18%, respect ively .  Nearly s imi l a r  sex r a t i o s  were 

repor ted i n  the indigenous p igs  of Haryana, 47.5% by 

Sharda and Singh (1982) and of Nigeria, 42.2% by Adebambo 

(1986). But Solmon Raju (1991) reported a h ighe r  sex r a t i o  

(56.35%) i n  t h e  indigenous p igs  of A . P .  I n  LWY the  sex 

r a t i o  was 49.18% and t h i s  observation was nea r ly  i n  agree- 

ment with t h e  observations of Sharda and Singh(1982J- 50%* 

Perez e t  al, (1983 - 50.25% and Gray and Katanbaf (1985) 

--50.74% i n  LWY breed, 

The lower percentage of males observed i n  t h i s  

study i n  both t h e  breeds (Table 18 6( Fig. 14)might be 

due t o  study on t h e  dams of 2nd par i ty .  Mathai and Rarna- 

chandran (1972 ) repor ted decreased sex r a t i o  as the p a r i t y  

of t h e  p i g s  increased.  Solmon Raju (1991) repor ted h ighe r  

sex r a t i o  i n  t he  1st p a r i t y  pigs, i n  h i s  s tud ies ,  



In  t h i s  inves t iga t ion ,  males accounted f o r  60% of 

s t i l l b o r n  p i g l e t s  i n  the indigenous and 66.66% intfie LWY 

breed. Nishida gg (1976) i n  LWY breed and Solmon Raju 

(1991) i n  the indigenous breed a l s o  repor ted a higher 

percentage of s t i l l b o r n  males 59.33 and 58.33, r e spec t ive ly  

i n  t h e i r  s tudies.  

The number of placentae  (Table 19 & Fig.15) expelled 

i n  both t h e  breeds, t a l l i e d  with the  number of l iveborn 

p i g l e t s  a s  w e l l  a s  with the f u l l y  formed s t i l l b o r n  p i g l e t s  

except i n  case of mumnified fe tuses ,  whem the placen tae  

was found wrapped around the  f e t u s  (Fig. 13 A ) .  These 

observations were s imi l a r  t o  those  of Solmon Raju (1991) 

i n  the  indigenous pigs. A s i g n i f i c a n t  (P < 0.01) and 

pos i t i ve  co r r e l a t i on  was observed i n  both t h e  breeds 

between t h e  p lacen ta l  number an3 t h e  weight of p lacentae  

( Table 20) . Similar  observati  ona were a l s o  made by Fahmy 

(1971) and Solmon Raju (1991). 

There was a s i g n i f i c a n t  (P<0.05) d i f f e r e n c e  i n  the 

number of placentae i n  between the  breeds i n  which it was 

more i n  LWY than i n  indigenous breed (Table 2 5 ) .  T h i s  

might be  due t o  l a rge r  l i t t e r  s i z e  of the breed, as w e l l  as 

due t o  l i v e  and f u l l y  formed pigle ts .  



I n  this i n v e s t i g a t i o n  70% of the i n d i g e n o u s  dams 

and 66.67% of t h e  LWY dams e x p e l l e d  the p l a c e n t a s  after 

t h e  b i r t h  of the l a s t  p i g l e t .  These o b s e r v a t i o n s  g a i n a  

suppor t  from t h o s e  of J o n e s  (1966 b), R o b e r t s  (1971), 

Mathai et al. (19721, A r t h u r  & al. (1982) and Solmon Raju 

(1991). 

The expu l s ion  o f  p l a c e n t a e  d u r i n g  the b i r t h  phase  

i n  some o f  t h e  dams i n  t h i s  s t u d y  might be due to e i t h e r  

h i g h  l e v e l s  of oxytoc in  ( F l o r s l i n g  et al,, 1979) o r  due 

t o  t h e  e s r l y  detachment  of p l a c e n t a e  from the u t e r i n e  w a l l .  

It was observed t h a t  the p l a c e n t a e  w e r e  e x p e l l e d  

e i t h e r  i n  s i n g l e  mass o r  i n  ba tches .  F i f t y  per c e n t  of 

t h e  sows e x p e l l e d  p l a c e n t a e  i n  s i n g l e  mass and rest i n  

batches i n  t h e  ind igenous  breed,  Con t r a ry  t o  the obser- 

v a t i o n  of Solmon Raj u (1991) who r e p o r t e d  e x p u l s i o n  of 

p l a c e n t a e  i n  s i n g l e  mass  i n  13.37% of cases o n l y  i n  the 

ind igenous  pigs .  But i n  LWY breed i n  this s tudy,  maj o r i t y  

of  the sows (75%)  e x p e l l e d  the p l a c e n t a e  i n  ba t ches ,  Jones 

(1966 b) a l s o  r e p o r t e d  s i m i l a r  f i nd ings .  

The mean p l a c e n t a l  w e i g h t / l i t t e r  was 1482.5 271.64 g 

(450  t o  3150 g) and the p l a c e n t a l  weight  per p i  ylet was 

190.08 3 18.09 g (109.38 t o  315 g) i n  t h e  i nd igenous  

breed (Table  19). 



The observattons on the placen ta l  weight per lit-r 

varied amongst d i f f e r e n t  workers, While D e v i  (1986) 

repor ted it t o  be 5 2 5  t o  961.57 g, Tamuli s. (1966) 

noticed it t o  be 0.4 t o  1.2 kg. while Solmon Raju (1991) 

observed it t o  be 1,2 kg i n  t h e  indigenous pigs. 

I n  t h e  LWY breed, t h e  mean p lacen ta l  weight per 

litter was 2137.08 & 15 1.18 g  (1360 t o  2800 g) and i t s  

w e i c & t  per p i g l e t  was 214-86 3 0.00 g  (150 t o  287.22 9) 

(Table 19). 'he placental  we igh t / l i t t e r  i n  t h i s  study 

was higher un l ike  those  of Mathai & g. (1972). d ~ o  

recorded it to be 1.27 kg and Singh and Singh (1989) 1,42kg, 

respec t ive ly  i n  LWY. 

The var ia t ion  i n  t h e  placental  weight between 

t h e  breeds might be due t o  l i t t e r  s ize,  par i ty ,  and breed 

of t he  sow. Fahmy (1971) reported heavier  p l acen ta l  

weight i n  Duroc but l i g h t e r  i n  W Y  and Berkshire breeds. 

I n  both breeds, i n  t h i s  study placental  w e i m t  was posi- 

t i ve ly ,  s i g n i f i c a n t l y  (P <o. 01) corre la ted with t h e  l i ve -  

born p i g l e t s  per l i t t e r  and it s weight per l i t t a r  (Table 20) 

A heavier  p lacen ta l  weight i n  t h e  LWY breed as seen 

i n  t h i s  study might be due t o  the di f fe rence  i n  the breed 

of t h e  sow, and di f fe rence in  t h e  l i t ter  size as w e l l  as 

l iveborn and i t s  weights i n  t h i s  study. 



The fetal membranes i n  t h i s  study cont r ibu ted  

18.81% and 16.88% of the weight  of t h e  t o t a l  products 

of conceptus (except ing fluid) i n  t h e  indigenous and 

LWY breeds, r e s p e c t i v e l y  (Table 2 1) . S i m i l a r  observa- 

t i o n s  w e r e  a l s o  reported by Jones (1966 b) 16.20% in 

M Y  and Solmon Raju (1991) who r e p o e e d  it tp be 16.19% 

i n  t h e  indigenous pigs. 

I n  t h e  present  study, not a single case of r e t a i n e d  

p lacen ta  w a s  observed. I n  pigs, r e t e n t i o n  of p l a c e n t a  

i s  l e s s  comnon f e a t u r e  (Roberts,  1971). 

I n  t h e  presen t  i nves t iga t ion ,  16.67% of t h e  p i g l e t s  

w e r e  born  wi th  i n t a c t  umbi l ica l  cord and 03.33% had 

ruptured cords  i n  t h e  indigenous pigs (Table 22) c o n t r a r y  

t o  the r e p o r t s  of Solmon Raju (1991) who repor ted  t h e  

b i r t h  of 60.19% of p i g l e t s  wi th  i n t a c t  cords  i n  the i n d i -  

genou s breed. 

I n  W Y  breed 62.93% of p i g l e t s  w e r e  born wi th  

i n t a c t  umbil icel  cord and 37.07% with  m p t u r s d  ones  

(Tabla, 2 2 ) .  S i rni ler ly  Randall  (197261 and A r t h u r  & el. 

(1982) also not iced  i n t a c t  umbi l ica l  co rds  i n  60-70s of 

p i g l e t s .  

I n  t h i s  study, the b i r t h  of most of t h e  p i g l e t s  

wi th  i n t a c t  umbi l ica l  cords (62.93%) i n  LWY when compared 



t o  t h a t  (16.67%) of indigenous  breed (Table 22). T h i s  

might be due t o  the d i f f e r e n c e  i n  t h e  breed and l e n g t h  

and th ickness  o f  t h e  umbi l i ca l  s t a l k  i n  LWY. A h i g h e r  

percentage  of p i g l e t s  with r u p t u r e d  umbilf cal cords i n  

t h e  indigenous breed might be  due t o  t h e  r e s t l e s s n e s s  of 

t h e  dam & r i n g  farrowing a s  w e l l  as t h i n n e s s  of the 

cord,  

The mean t i m e  taken f o r  rup tu re  of umbi l ica l  co rd  

was '3.08 3 0.49 mts (1-7 m t s )  i n  t h e  indigenous breed and i n  

rn 4.75 3 0.40 rnts (1-14 m t s )  . Randall  (1972 a) reported 

it t o  be 2-12 m t s  i n  e x o t i c  breeds  and Solomn Raj u (199 1) 

found it t o  be 1.91 m 6 s  i n  t h e  indigenous breed, The 

v a r i a t i o n  i n  t h e  t i m e  taken f o r  t h e  rupture  of t h e  u m b i l i c a l  

co rd  might b e  due t o  cons ide rab le  s t r e t c h i n g  of the c o r d  

before  reaching the breaking point ,  which mI@t b e  respon- 

s i b l e  for t h e  lowering t h e  blood p ressure  and c o l l a p s e  of 

chor ionic  v i l l i  which i n t u r n  f a c i l i t a t e s  t h e  detachment 

and expuls ion  of f e t a l  membranes dur ing  t h e  b i r t h  phase 

(Randall, 1972 a: and Solmon Raju, 1991). 

I n  this study, none of t h e  breeds ( e i t h e r  indigenous 

o r  LWY breed) had dys toc ia  of any kind, Jones  (196633) and 

Roberts (1971) also s t a t e d  t h a t  d y s t o c i a  w e r e  r a r e  i n  pigs. 

The p i g s  f e t u s  with i t s  s h o r t  neck, small and s h o r t  f l e x i b l e  



l i m b s  and with l i t t l e  dev ia t ion  of head and neck pose 

l i t t l e  problems during farrowing. 

No t e r a t o l o g i c a l  d e f e c t s  w e r e  observed i n  t h e  

p i g l e t s  of both t he  breeds i n  t h i s  study. 

I n t h i s  study, t h e  dams were c l a s s i f  l e d  as 'normal' 

and 'mixed' groups, basing on t h e  liveborn and s t i l l b o r n  

pig16ts i n  the l i t t e r .  

The normal groups of LWY dams sf g n i f i c a n t l y  d i f f e r e d  

from indigenous normal dams i n  the durat ion of t h i r d  stage,  

2nd and 3rd stage,  l i t t e r  s ize ,  l i t te r  weight mean l iveborn 

p i g l e t  weight and p lacen ta l  weight per  pig let. ' ~ i m i  l a r l y ,  

the mixed group of LWY dams differed s i g n i f i c a n t l y  (PC 0.05) 

from t h e  mixed indigenous dams i n  t h e  ges t a t i on  length 

and l i t te r  weight (Table 23). The ges t a t i on  leng th  of 

LWY dams were longer (113.5 ;t 0.75 days) than t h a t  of the 

indigenme dams (108.67 A 1.19 day) (Table 24. The breed 

of t h e  sow, t h e  s i z e  of the U t t e r  and t h e  number of still- 

born g i g l e t  s may inf luence t h e  ges ta t ion  length. 

I n  t h e  indigenous pigs,  t h e  mixed grcup of dams 

d i f f e r ed  s i g n i f i c a n t l y  (P < 0.05) from t h e  normal, group, 

i n  the litter s i z e  which was l a rge r  i n  t h e  mixed grcup 

(10.67 9 0.54 p i g l e t s / l i t t e r )  t han  i n  t h e  normal group 



1 3 4  

(6.42 3 0.90 p i g l s t / l i t t e r )  (Table 24)  i n d i c a t i n g  higher 

percentage  of stillbirths wi th .  i n c r e a s i n g  l i t t e r  size. 

I n  the LWY breed, i n  a l l  t h e  reproduc t ive  characters, 

no d i f f e r e n c e  (Table 24) was found betwean the normal end 

mixed group of  dams. 

1. The phys ica l  s i g n s  of pregnancy i n c l u d e  abdominal 

d i s t e n s i o n ,  development of t h e  mammary g l a n d s  and 

swe l l ing  of vulva. These changes a r e  more e p p m c i -  

able i n  t h e  LWY breed than i n  the  indigenous  breed. 

2. During t h e  day preceding p a r t u r i t i o n ,  p i g s  w e r e  

restless, anorexic  (not  i n  LWY p i g s )  , n e s t  b u i l d i n g  

as w e l l  a s  pawing a c t i v i t y  and chewing. The i n d i -  

genaus dams are more aggress ive  and made loud barking 

smnds .  

3. The s i g n s  of farrowing a r e  enlargement of i n d i v i d u a l  

mammary g l a n d s  w i t h  d i s t e n d e d  and t u r g i d  b a s e  12-24 

hours  be fo re  actual t i m e  of far rowing and d r i b b l i n g  

of a f e w  d rops  of c l e a r  o r  s t r aw coloured  mammary 

s e c r e t i o n  on expression.  



4. The d u r a t i o n  of pregnancy, l i t t e r  size, l i v e b o r n  

p i g l e t  s/li tter, mean l i v e b o r n  p i g l e t  w e i  g h t / l i t  ter 

and p l a c e n t a l  w e i g h t  a r e  more i n  the IWY b r e e d  when 

compared t o  t h e  ind igenous  breed, 

5, The  far rowing t i m e  w a s  s h o r t e r  i n  LWY u n l i k e  

i nd i  gsnou 8 breed, 

6. The p r e s e n t a t i o n '  q r  p o s i t i o n  of t h e  p i g l e t 5  w i l l  

n o t  a f f e c t  t h e  d u r a t i o n  of farrowing.  

7. I n  t h e  ind igenous  pigs, the i n c i d e n c e  of stillborn 

piglets /mumnified f e t u s e s  may be more when the 

l i t t e r  size i n c r e a s e s .  

8. The i n c i d e n c e  of d y s t o c i a  and r e t e n t i o n  of p l a c e n t a  

are r a r e  i n  t h e  pigs.  

9. S i n c e  t h e  sows changes t h e i r  p o s i t i o n s  f r e q u e n t l y  

( l e f t  l a t e r a l  t o  r i g h t  l a t e r a l )  whi le  f a r rowing ,  

a t t e n w a n  d u r i n g  this  t i m e  may avoid t r ampl ing ,  

t h e r e b y  p r e v e n t i n g  p i g l e t  l o s s e s .  



CHAPTER VI 

6 .  SUMMARY 

A comparative study was undertaken with p a r t i c u l m  

reference  t o  ges ta t ion ,  f arrawing p a t t e r n  and l i t ter  

t r a i t s  between t h e  indigenous end Large White Yorkshire 

breeds. 

I n  both t h e  breeds, the  v i s i b l e  abdominal d i s t e n s i o n  

was noticed by & m o n t h  of g e s t a t i o n  mdenlargement of mammary 

gland by 2%-3 months. The changes t h a t  occurred i n  the 

e x t e r n a l  g e n i t a l i a  s t a r t i n g  from 2 t o  3 months of gesta- 

tion d l  sappeared one week post-partum. A s  the pregnancy 

advanced conspicuous changes were noticed both i n  the 

e x t e r n a l  g e n i t a l i a  and mammary gland,which was w e l l  

developed with enlarged t e a t s  a t  t h e  base. These changes 

not iced were marked i n  LWY, than those  i n  the indigenous. 

During g e s t a t i o n  the pigs  w e r e  seen i n  l a t e r a l  recumbency 

most of t h e  times. 

Before t h e  impending a c t  of farrowing, fhe common 

raigns exhibi  tea by t h e  sows of both the  breeds w e r e  

anorexia (not  not iced i n  LWY) and r e s t l e s s n e s s  with 

f requent  changes i n  r e s t i n g  pos i t ions ,  nest bui ld ing  

behavicur, low barking grunts, t a i l  switching and abdominal 

s t r a i n i w ,  w e r e  conspicuous before t h e  expulsion of rnucoid 



or serous  discharge6 fran t h e  f lacdd ex t e rna l  g e n i t a l i a ,  

The mammary glands  w e r e  turgid, t h e  animals calmed down 

and assumed l a t e r a l  recumbency before  farrowing. Many 

s w s  farrowed during the  q u i e t  per iod of the day, when 

t h e  farm a c t i v i t i e s  were minimum and exfi ibi ted good 

maternal i n s t i c t .  The sows of indigenous p i g s  were more 

a l e r t  to noise  and r e s t l a s s  t han  t h a t  of LWY sowa, 

The g e s t a t i o n  length diffemd s i g n i f i c a n t l y  (PC 0 . 0 5 )  

between t h e  breads i.e. 110.90 3 0.94 days i n  the ind i -  

genous and 113.33 0.41 days i n  t h e  LWY breed. Gestation 

length was s i g n i f i c a n t l y  (PC0.05) and nega t ive ly  corre- 

l a t e d  with t h e  l i t ter s ize  as w e l l  as l iveborn p ig l e t s /  

litter i n  both breeds, but  it was s i g n i f i c a n t l y  (PC 0.0 1) 

and p o s i t i v e l y  cor re la ted  with mean l iveborn p i g l e t  weLgM/  

l i t t e r  i n  t h e  LWY breed. 

The dura t ion  of first and second stages of farrowing 

w e r e  observed t o  be non-significant  between two breeds. 

The second s t a g e  was s i g n i f i c a n t l y  (P(0.01) and posi-  

t i v e l y  c o r r e l a t e d  with t h e  l i t ter  size i n  tha  LWY, b u t  

it was negat ively  co r r e l a t ed  i n  the indigenous breed. 

The time taken t o  expel1 t h e  p lacen ta  d i f f e r e d  s i g n i f i -  

cantly (R< 0.05) between the two breeds. It was m o r e  

i n  t h e  indigenous p igs  (169.3 3 26.30 mta) than i n  LWY 

p i g s  (98.0 9.06 m t s ) ,  



The t i m e  taken t o  expel1 the p i g l e t s  as w e l l  as 

t h e  placentae  w a s  more i n  t h e  indigenous p i g s  (250.1 3 

23.17 mte) and less i n  t h e  W Y  p i g s  (104.92 11.76 m t ~ ) =  

Most of the p i g l e t s  were expel led i n  a n t e r i o r  

p resen ta t ion  and dorso-sacral  pos i t i on  i n  both t h e  

breed e. 

The time i n t e r v a l  between the b i r t h  of successive 

l ivebom p i g l e t s  w a s  h i # e r  i n  t h e  indigenous pig@ (10.13 

1.76 mts) t han  that  i n  W Y  (8.25 A 0.85 mts). But a 

l a r g e r  i n t e r v a l  was observed between t h e  b i r t h  of a l i v e  

born t o  s t i l l b o r n  p i g l e t  i n  both t h e  breeds. The t i m e  

i n t e r v a l  was s l i g h t l y  longer between 1st and 2nd p i g l e t  

and a l s o  between the l a s t  born p i g l e t s  i n  both t h e  breedta 

when compared t o  t h e  b i r t h  of p i g l e t s  i n  between. 

The l i t t e r  s i z e  was s i g n i f i c a n t l y  (P40.05) h i g h e r  

i n  t h e  LWY (10.17 A 0.64) when canpared to indigenous pigs 

(7.7 0.90). The average t o t a l  11-er weight i n  i rdi-  

genms  breed was l o w  (6148 3 710.42 g) when cobpared t o  

t h a t  i n  LWY (10676.25 776.23 g) .  I n  both t h e  breeds 

the l i t ter s i z e  was positively and s i g n i f i c a n t l y  ( ~ < 0 . 0 1 )  

c o r r e l a t e d  with the litter weight. 



The liveborn p i g l e t s / l i t t e r  d i f f e red  s i g n i f i c a n t l y  

( P < o , o ~ )  between t h e  indigenous (7.2 0.74 p ig le t s /  

l i t t e r )  and LWY p igs  (9.67 ) 0.59 p i g l e t s / l i t t e r )  and it 

c o r r e l e t 3  pos i t ive ly  and s i g n i f i c a n t l y  (PC 0.0f) with 

t h e  litter weight i n  both t h e  breeds. The mean l iveborn 

p ig le t  weight was s i g n i f i c a n t l y  heavier  i n  LWY (1075.763 

48.10 g) than t h a t  i n  indigenous bread (827.02 3 51.13 g), 

The incidence of s t i l l b o r n  p i g l e t s  was 6.49% i n  

t h e  indigenous and 4.92% i n  the IWY p i g s  and t h e  d i f f e -  
WQ.5 

r rnce  i n  t h e  incidence between breada,non-significant 

(P> 0 . 0 5 ) ~  ~umrnif led fe tuses  were more i n  the i n d i g e n a s  

(3.89%) than t h a t  i n  the  LWY pigs  (1.64@. 

The percentage of males born was less amongst t h e  

total as w e l l  as liveborn p i g l e t s  i n  t h e  2nd p a r i t y  of 

the  dams i n  both the breeds, 

Most of t h e  placentae of the corresponding p i g l e t s ,  

except thoee of mummified ones, which were wrapped around 

t h e  fetusea were expelled a f t e r  birth of the l a s t  p i g l e t  

ar occasionally during the b i r t h  phase as noticed i n  

some LWY piga, Placepta w a s  mostly shed e i t h e r  i n  s i n g l e  

maser o r  i n  batches, 

The weight of placentae was s i g n i f i c a n t l y  (P< 0.05) 

heavier  i n  LWY (2137.08 3 151.18 g) than t h a t  i n  i n d i -  

genous pig8 (1482.5 3 271.64 g). I n  both t h e  breeds a 



140 

p o s i t i v e  and s ign i f i can t  (P (0 .01) c o r r e l a t i o n  was found 

be tween t h e  p lacen ta l  w e 1  ght and l iveborn pig let  s/litter 

as w e l l  as t h e i r  w e i c $ t s .  

Most of t h e  LWY p i g l e t s  had umbilical  cords  i n t a c t .  

The i n t a c t  umbil ical  cord was broken within 3.08 0.49 mts 

i n  t h e  indigenous and 4-75 1: 0.40 m t s  i n  t h e  LWY af ter  the 

b i r t h  of p ig l e t s ,  and the d i f f e r ence  was s i g n i f i c a n t  

between t h e  breede, 

None of the pigh i n  both the breeds had any type  

of dys t  ocia  nor any t e r a t o l o g i c a l  d e f e c t s  i n  t h e  p i  g l e t  8. 

The normal group of LWY dams d i f f e r e d  s i g n i f i c a n t l y  

from t h a t  of indigenous dams w i t h  r e spec t  t o  the l i t te r  

size, mean p i g l e t  we igh t / l i t t e r  a s  w e l l  a s  w i t h  the t i m e  

taken f o r  t h e  expulsionf bf placentae. 

The mixed graup of dams of LWY breed d i f f e r e d  

s i g n i f i c a n t l y  (P<0.05) from t h a t  of indigenoua ones with 

respect  to t h e  ges t a t i on  length, 

Though t h e  l i t ter s i z e  i n  t h e  mixed group was 

s i g n i f i c a n t l y  (P<0.05) larger (10-6s 3 0.54) than  t h a t  

i n  the normal group (6.42 3 0.90)r s ign i f i can t  d i f f e r ence  



w a s  not noticed i n  the duration of 2nd stage of farrowing 

bs.tween t h e m  i n  the indigenous breed. 

In the LWY pigs, no difference i n  all the repro- 

ductive characters w a s  noticed b e t w e e n  the normal and 

t h e  m i x e d  groups, 
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APPENDIX: Certain rcprcductive charac ters  of d i f f e r e n t  breeds of pigr 
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23, Ga l  

La. - .  
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34. Hughes and varlq 1980 
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91. S d e n  1988 H: - 8.90t - - - - - - - -. - - 
D - 9.20. - - - - - - - - - - 

92. Genev 1988 LWY Sweedish 6.29' - - - - - - - . - - 
wBulaa,.isn10.15' - - - - - - - - - - 

05, Y'snra J. 1989 Ind, Indian 
U.P. 7.57 - -  - - - - - .  . 



- - - - -___-- . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
(I) (2) (3) (4) (5) (6) (7) (8) (91 (10) (11) (12) (13) (141 (15) (16) 

97. Singh & 2. 1989 LWY Indian 7.09 - - 1.26 - - - -  - - 9.80 
LR I, 6.65 - - 1.22- - - - - - 10.71 
HS t 5.46 - - 1.22 - - - - - - 10.30 

93. Cihabra 1990 LWY Indian 12.00 14.90 - - - - - -  - - _  
et 5. 

104.5ingh & g. 1990 Gfl - e.31 - - - - - - ,  - - - -  
Ind. - 6.02 - - - - - - - - - -  

105,Sohn &ju 1991 Ind* A,?. 8.40 6.31 7.60 0.80 235 258 374 111.27 56.25 57.02 9.52 

a - Chinese breeds 
2 - iramin 
Sh - EhuClm 
7; - Eer;;in; 
Jn - Jinvs 
.U - J i d n c  
f4F - Ei pi! 
.45 - P a s n u  
.%E!Lnznu 

D - Duroc i .  P - hndhr6 Praaesh *Observ2tiat confined 
ind - Indioenou: ?:. F. - P a p a  ?:;,-desh t o  dlts w.1~ 
AS - Hampshire V.P - Uttar ?&jest', P 

;ic - Landrace K - E o n ~ s  OI W 
iii? - La rp  Wnize Icrrsi..:re FJL - Flclets/:i:ttr 
K C  - Korth Caurzcus 
f - Pietrain 3cE - D r y  season 
PC - Pcland Qina '1: - het seasm 

$5 - $Is scrofa 
" 1?4-.-*D)',M 



- 7  -6 -5 - 4  -3  -2  - 1  0 i 2 

Days irom parturition J )  'LS 0 s  

@ Cervical d i a l a t a t i o n  . a Cervical d i a m e t e r  

Fig, 1 : ( ~ ~ ~ e ~ d i x )  . P e r i p h e r a l  pl  asma 1 eve1 s of re1 axi n, 
p roges te rone ,  PGF' 4 metals011 t e  and t o t a l  o e s t r o g e n s ,  
a, few days  p r i o r  $0, d u r i n g  and a f t e r  2 d a y s  of 
farrowing. 



Foerus 
(live or dead 

imact or ceap i t a r ed \  

d I 

Gravid uterus 

Prolsaln 

Ovary 
i C L 

My ometrium 
(con::zction B and delivery) 

A . Unknown s t eps  or C O ~ O U ~ ~ S *  .  lat tory e f f e c t  On a ? ,  

t :   omo ones having sbi 
t a rge t*  

of e v i d s  i n  the  naintenanC2 of l a t e  pregnaDY 
r ig ,  2 ( ~ ~ p e n d i x )  : yrst e t  a1b(1982) and events leading t o  ad 

(A) - I  e- 

assDci ated vi th farrowing (8) m 
F i r s t  and BOSCU (1979). 
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