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d i l a to r  fibres. No signs of i n t e r m i t t e n t  re lease of t r a n s -  
m i t t e r  s u b s t a n c e  f rom such  d e g e n e r a t i n g  v a s o d i l a t o r  
f ibres  could be  found .  

tomose) .  A t r o p i n  b lock ie r t  die V a s o d i l a t a t i o n  im ers ten ,  
n i c h t  a b e r  i m  zwei t en  Falle.  Das  R e s u l t a t  weis t  auf  
spezif ische V a s o d i l a t a t o r e n  hin .  

Zusammen/assung. E i n e  V a s o d i l a t a t i o n  e r s che in t  in  de r  
Paro t i sd r i i se  de r  K a t z e  gle ichzei t ig  m i t  s ek re to r i s che r  
A k t i v i t ~ t  (Degene ra t i ons sek re t i on  oder  Sekre t ion ,  her -  
vo rge ru fen  d u t c h  S t i m u l i e r u n g  de r  J a c o b s o n s c h e n  Anas -  

P. OHLIN 

Institute o/ Physiology, University o /Lund  (Sweden), 
January 26, 7963. 

Fractions of Calving Interval and Reproductive 
Efficiency in Italian Friesian Cows 

Introduction. T h e  ca lv ing  i n t e r v a l  consis ts  of two  frac- 
t i ons :  t h e  service  per iod  a n d  t h e  l e n g t h  of ges ta t ion .  The  
f i rs t  f r ac t ion  c a n  be  f u r t h e r  s u b d i v i d e d  i n to  two  o t h e r s :  
(i) i n t e r v a l  b e t w e e n  ca lv ing  a n d  t h e  f i rs t  i n s e m i n a t i o n  
a n d  (if) t h e  i n t e r v a l  b e t w e e n  t he  f i r s t  i n s e m i n a t i o n  a n d  
concep t ion .  T h e  v a r i a t i o n  in  t h e  ca lv ing  i n t e r v a l  d e p e n d s  
chief ly  on  t h e  l e n g t h  of t h e  service  per iod.  A r e a s o n a b l e  
s h o r t e n i n g  of t h e  ca lv ing  i n t e r v a l  is a n  useful  p rac t i ce  in  
c a t t l e  b reed ing .  Accord ing  to  BETTIm ~, in  Order to  r educe  
t h e  ca lv ing  in te rva l ,  t h e  l e n g t h  of g e s t a t i o n  be ing  c o n s t a n t ,  
t h e  service  per iod  h a s  to  be  r educed  b y  s h o r t e n i n g  t h e  
i n t e r v a l  b e t w e e n  ca lv ing  a n d  f i rs t  i n semina t i on ,  as t h e  
second  f r ac t ion  of t h e  service  per iod  invo lves  t he  fe r t i l i ty  
of b o t h  females  a n d  males  a n d  t h e i r  i n t e r ac t ions .  The  
t i m e  w h e n  t he  f i r s t  h e a t  appea r s  a f t e r  ca lv ing  can  v a r y  
w i t h i n  wide l imi t s  a n d  is a f fec ted  b y  t he  m a m m a r y  g land .  
The  work  in extenso ~ r epo r t s  t he  l i t e r a t u r e  ava i l ab l e  on  
t h e  fac to rs  in f luenc ing  t he  l e n g t h  of t h e  service  per iod.  

Material and Methods. T h e  i n v e s t i g a t i o n  refers  to  t h e  
d a t a  of 445 cows of I t a l i a n  F r i e s i an  b reed  r ea red  a t  S.A.B.  
F a r m ,  B a t t i p a g l i a  (Salerno)  f rom 1946 to  1960. Cows 
wh ich  h a v e  closed t h e i r  ca ree r  a re  45 .6% of t he  to ta l .  The  
i n t e r v a l  b e t w e e n  ca lv ing  a n d  t h e  f i r s t  i n s e m i n a t i o n  h a s  
been  s u b d i v i d e d  in classes of 20 days  t i l l  300 days ,  as 
appea r s  in  t he  Table .  T h e  i n v e s t i g a t i o n  ha s  b e e n  con-  
d u c t e d  s e p a r a t e l y  for ar t i f ic ia l  i n s e m i n a t i o n  (A.I.) a n d  
n a t u r a l  service  (N.S.).  

Conclusions. ( 1 ) B o t h  in A.I .  a n d  N.S.  t h e  ave r age  
n u m b e r  of i n s e m i n a t i o n s  pe r  c o n c e p t i o n  seems to  v a r y  
accord ing  to  t he  l e n g t h  of t he  service in t e rva l .  I n  N.S. ,  
t h e  regress ion  e q u a t i o n  is Yl = 1.57180 + 0.01007 x 
--  0.00003 x 2, where  Yl is t he  n u m b e r  of i n s e m i n a t i o n s  pe r  
c o n c e p t i o n  a n d  x is t h e  service  i n t c r v a l  in  days :  t h e  b 
va lue  is h i g h l y  s ign i f i can t  ( P  < 0.01). Cows b red  for t he  
f i rs t  t i m e  a f t e r  160-200 d a y s  f rom ca lv ing  requ i re  larger  
n u m b e r  of i n s e m i n a t i o n s  p e r  concep t ion .  I n  A.I .  t h e  re- 
gress ion e q u a t i o n  is Yz = 2.66545 + 0 .03149x  -- 0.00128 x ~. 
Tile b va lue  is n o t  s igni f icant ,  a n d  t h e  m a x i m u m  n u m b e r  
of i n s e m i n a t i o n s  p e r  c o n c e p t i o n  is w i t h i n  t he  i n t e r v a l  of 
80-160 days.  

(2) I n  n a t u r a l  service,  t h e  r e l a t i on  b e t w e e n  t h e  service  
in t e rva l ,  t h e  ave r age  l e n g t h  of t h e  pe r iod  f rom c o n c e p t i o n  
to  abo r t i on ,  a n d  t he  p e r c e n t a g e  of a b o r t i o n s  on  t he  t o t a l  
n u m b e r  of a b o r t i o n s  a n d  on  t h e  t o t a l  n u m b e r  of successful  
concept ions ,  is c u r v i l i n e a r  (Figure) .  The  n u m b e r  of in-  
s e m i n a t i o n s  pe r  c o n c e p t i o n  a n d  t h e  p e r c e n t a g e  of abor -  
t i ons  on  t he  t o t a l  n u m b e r  of a b o r t i o n s  h a v e  a s imi la r  
t e n d e n c y ,  whe reas  t h e  p e r c e n t a g e  of t he  a b o r t i o n s  on  t h e  
t o t a l  n u m b e r  of successful  concep t ions  a n d  t h e  ave r age  
l e n g t h  of t h e  g e s t a t i o n  pe r iod  in  those  a b o r t e d  h a v e  a n  
oppos i te  t e n d e n c y .  Because  of t he  lack  of suf f ic ien t  d a t a ,  
a n  ana lys i s  in  t h e  a n i m a l s  i n s e m i n a t e d  ar t i f ic ia l ly  could  

1 T. M. BETTINI, Ann.  Fac.  Agr.  Port ic i ,  Serie I I I  26, 305 (1960-61). 
The  p a p e r  will be publ i shed  iu detai l  in Produzione  An ima le  1 
17 (196~). 

In semina t i ons ,  concept ions,  n u m b e r  of in semina t ions  per  concept ion in  re la t ion  to the  i n t e rva l  be tween  ca lv ing  and  f i r s t  i n se mina t i on ,  sepa- 
r a t e ly  for the natural service (N.S.) and artificial insemination (A.I.) 

Interval between calving N.S. A.I. 
and first insemination Number of Number of Number of services Number of Number of Number of inseminations 
(in days} services conceptions per conception inseminations conceptions per conception 

1- 20 3 2 1.50 - -  - -  - -  
2 1 -  40 23 12 1.92 - -  - -  - -  
41 -  60 57 26 2.19 8 1 8.00 
61-  80 132 68 1.94 46 18 2.56 
81-100 415 176 2.36 157 50 3.14 

101-120 349 151 2.31 159 56 2.84 
121-140 232 108 2.15 128 43 2.98 
141-160 177 67 2.64 86 30 2.87 
161-180 130 52 2.50 72 25 2.88 
181-200 112 43 2.60 59 24 2.46 
201-220 70 30 2.33 45 17 2.65 
221-249 69 32 2.16 46 15 3.07 
241-260 38 19 2.00 33 10 3.30 
261-280 32 I6 2.00 23 12 1.92 
281-300 31 16 1.94 13 7 1.86 
300 and  above  73 35 2.09 42 14 3.00 
T o t a l  1943 853 - -  917 322 - -  
Average - -  - -  2.28 - -  - -  2.85 
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no t  be  made .  However ,  all  t h e  a n i m a l s  pooled t o g e t h e r  
(A.I. a n d  N.S.)  show a s imi la r  t e n d e n c y .  

(3) T h e  n u m b e r  of i n s e m i n a t i o n s  pe r  concep t ion  a n d  
the  p e r c e n t a g e  of a b o r t i o n s  on  t he  successful  concep t ions  
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Interval between calvin 9 and f i rst  inserninalion in days 

Average number of inseminations per conception in relation to the 
interval in days between calving and first insemination. 

(in r e l a t i on  to  t h e  service  in t e rva l )  are  n e g a t i v e l y  cor- 
r e l a t ed  (r = - -0 .383  4- 0.228, b = - -4 .19) .  

(4) F r o m  t h e  resu l t s  o b t a i n e d  i t  m i g h t  be conc luded  
t h a t  the  o p t i m u m  service  i n t e r v a l  va r i e s  b e t w e e n  40 a n d  
100 days.  

(5) F u r t h e r  inves t iga t ions ,  in o rde r  to  u n d e r s t a n d  b e t t e r  
ce r t a in  aspec ts  of t h e  p r o b l e m  in I t a l i a n  F r i e s i an  b r e e d  
and  in  o t h e r  I t a l i a n  breeds,  are  in  progress .  

Riassunto. I n  re lazione alle f raz ioni  de l l ' i n t e rva l lo  in t e r -  
p a r t o  ~ s t a t a  s t u d i a t a  l ' e f f ic ienza  r i p r o d u t t i v a  nel le  v a c c h e  
(445 soggett i )  di  r azza  F r i s o n a  i t a l i ana ,  a l l e v a t e  in  u n a  
g rande  az i enda  del S a l e r n i t a n o  ( I ta l ia) ,  come  n u m e r o  d i  
inseminaz ion i  pe r  concep imen to ,  come  p e r c e n t u a l e  degl i  
abo r t i  su 1 to ta l e  di essi e sui  c o n c e p i m e n t i ,  e come  l n n g h e z z a  
del per iodo da t  c o n c e p i m e n t o  a l l ' abo r to .  
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W e i g h t  o f  R a t  E m b r y o s  a f t e r  X - R a y  I r r a d i a t i o n  

I t  h a s  r e c e n t l y  been  r epo r t ed  ~ t h a t  d u r i n g  t he  ea r ly  
s tages  of t h e  m e s o d e r m  f o r m a t i o n  in ra t ,  t h e r e  is a g r ea t  
increase  of r e s o r p t i o n  fol lowing x - r a y  i r r ad ia t ion .  

W e  h a v e  t h o u g h t  i t  useful  to  c a r r y  on  t h e  ana lys i s  of 
u n r e s o r b e d  e m b r y o s  d u r i n g  these  s tages  of t he  r a t  
d e v e l o p m e n t .  

I t  is well  k n o w n  1,2 t h a t  t h e  inc idence  of gross mal -  
f o r m a t i o n s  of t h e  h e a d  shows a p e a k  on  d a y  9 a f t e r  x - rays  
of 100 r. Th i s  way  of express ing  r a d i a t i o n  effect  c a n n o t  
q u a n t i t a t i v e l y  e v a l u a t e  t he  d a m a g e  b u t  on ly  t he  degree  
of d i f f e r en t i a t i on  of a n  o r g a n  or  a n  o r g a n  sys tem.  

On t h e  o t h e r  h a n d ,  t he  p a r a m e t e r  of foeta l  we igh t  
appears ,  acco rd ing  to  BRENT 3, to  be  a v e r y  sens i t ive  
m e a s u r e m e n t  of r a d i a t i o n  effect,  a n d  for th i s  r eason  we 
t r i ed  to use i t  in  our  analysis .  

The  m e t h o d  of x - r a y  i r r ad i a t i on  is a l r e a d y  descr ibed  
e lsewhere  1. However ,  i t  is necessa ry  to  p o i n t  o u t  t h a t  in 
these  e x p e r i m e n t s  o n l y  t he  e m b r y o s  of one  u t e r i ne  h o r n  
were  i r r a d i a t e d  w i t h  100 r, t h e  o t h e r  h o r n  b e i n g  sh ie lded  
b y  lead p la t e s  a n d  se rv ing  as control2.  All t r e a t e d  an i ma l s  
were k i l led  on  t he  15 th  d a y  of p r e g n a n c y  a n d  t h e  e m b r y o s  
weighed  a f t e r  t h e  f i xa t i on  in ]3ouin 's  m ix tu re .  

F r o m  Tab le  I i t  is r ead i ly  seen t h a t  in  all i r r ad i a t ed  
g roups  t h e  m e a n  foe ta l  we igh t s  are  s ign i f i can t ly  lower 
t h a n  in con t ro l s  ( the 't" tes t ) .  T he  coeff ic ient  of va r i a t i on  
is h i g h e r  in  i r r a d i a t e d  g roups  t h a n  in  cont ro ls .  

T h e  di f ferences  in  t he  w e i g h t  of d i f f e ren t  groups ,  e i the r  
i r r a d i a t e d  or  controls ,  are  s h o w n  b y  t h e  ana lys i s  of var i -  
ance  (Tables  II-IV). 

T h e  con t ro l  g roup  r ep re sen t s  a h o m o g e n e o u s  sample  of 
t he  15 th  d a y  r a t  embryos ,  whi le  t h e  i r r a d i a t e d  groups  
show a s ign i f i can t  d i f ference  b e t w e e n  t he  groups.  I f  t he  
8~/~ a n d  9 d a y  e m b r y o s  are  exc luded ,  t h e  m e a n  we igh t s  of 
i r r a d i a t e d  e m b r y o s  also b e c o m e  homogeneous .  T he  81/~ 
a n d  9 d a y  e m b r y o s  seem to  be v e r y  sens i t ive  to  x - rays  
because  t h e  i r r a d i a t i o n  d a m a g e  a p p e a r s  g rea t e r  t h a n  on  
o t h e r  d a y s  ana lysed .  

Severa l  a u t h o r s  h a v e  o b s e r v e d  t h a t  t he  onse t  of t h e  
m e s o d e r m  f o r m a t i o n  beg ins  d u r i n g  t he  9 th  day  of r a t  
p r e g n a n c y ,  wh ich  is in  comple t e  a g r e e m e n t  w i t h  ou r  da ta .  

As regards  the  cause  of t h e i r  s e n s i t i v i t y  d u r i n g  t h e  
mesode rm format ion ,  we t r i ed  to  ana ly se  t he  m i t o t i c  
ac t iv i ty  of r a t  e m b r y o s  on  t he  7 a n d  8~/~ days ,  T h e  dif-  

Table 1, Foetal weights in mg 

Day Irradiated Control 
of N ~ C.V,% o~ N ~ C.V.% a~ 
gesta- 
tion 

5 49 95,5 21.99 3.000 66 114.470 15.72 2,215 5.084 
6 38 90.5 27,36 4.017 68 118.603 11.33 1.629 6.477 
7 61 91,2 22,00 2,570 74 115.541 14.37 1.930 7.562 
71]~ 68 86,9 25,52 2.689 89 115.112 18.54 2.263 8.023 
8 46 83.9 32.76 4,053 87 115,172 15,89 1.963 6.942 
8t]~ 23 74,7 28.76 4.484 94 119.841 16.67 2.061 9.130 
9 54 78.3 29.58 3.153 71 114.437 13.01 1.768 9.987 
9t/2 39 91,5 25.59 3.752 73 113.356 11.76 1.561 5.730 

10 72 91,9 22.14 2.399 80 111.188 13.48 1.676 6.574 

Table II, Analysis of variance of all irradiated groups 

Sums Degrees Mean Vari- 
of of square ance 
squares freedom ratio 

P 

Between groups 15163,94 8 1895.4925 3.734 <:0.01 
Within gronps 223891.00 441 507.6893 
Total 239054.94 449 

t N..~KREB and N. BUELId, Nature (Lond.) 193, 292 (1962). 
z j .  G. W1LSON, J. cell. comp. Physiol. 4z, Supp. 1, 11 (1954). 
a R. BRENT, Amer. J. Dis. Child. 100, 103 (1960). 


