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The Gene of Golden Plumage Colour Linked with Lower 
Fertility in Mangurian Golden Quaff* 
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S u m m a r y .  Rela t ion  be tween golden p lumage  co lour  and l ow ered  f e r t i l i t y  has been found in qua i l s  (Coturnix 
coturnix japonica). Golden co lour  of p lumage  is  due to the p r e s e n c e  of a s ing le  gene G, while i ts  r e c e s s i v e  
a l l e l e s  gg d e t e r m i n e  p a r t r i d g e - l i k e  co lou r .  Homozygot ic  b i rds  of GG pa t t e rn  die  dur ing incubat ion.  
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Ma te r i a l  and Methods 

In 1970 our  l a b o r a t o r y  r e c e i v e d  the co lou red  qua i l s  
f r o m  USA. Amongs t  them t h e r e  w e r e  5 p a i r s  of Man-  
gur i an  Golden qua i l s  of golden p lumage  co lou r .  They w e r e  
kept s e p a r a t e l y  in 5 f locks .  All the eggs  w e r e  c o l l e c t -  
ed and incubated  and 41 nes t l ings  p roduced :  28 n e s t -  
l ings  of golden co lour  and 13 of p a r t r i d g e - l i k e ,  the 
ra t io  being 2, 2: 1. 

Of this  p rogeny ,  the golden b i rds  were  c r o s s e d  with 
p a r t r i d g e - l i k e  quai ls  impor t and  f r o m  Japan ,  amongs t  
which the golden co lour  had not appea red  dur ing 7 gen-  
e r a t i o n s .  

In the F~ t h e r e  w e r e  117 ne s t l i ngs :  63 golden and 
54 p a r t r i d g e - l i k e ,  i . e .  1 , 2 : 1  r a t i o .  Out of these  63 
golden b i rds  the f lock for  f u r t h e r  r ep roduc t i on  was 
chosen  r andomly  and this  s y s t e m  cont inued for  each 
fol lowing g e n e r a t i o n .  The sp l i t t ing  of  p lumage  co lour  
to golden and p a r t r i d g e - l i k e  co lou r s  was o b s e r v e d  in 
each gene ra t i on .  

The p a r t r i d g e - l i k e  quai ls  o r ig ina t ed  f rom golden 
p a r e n t s  and coupled  be tween t h e m s e l v e s  gave  progeny 
e x c l u s i v e l y  of p a r t r i d g e - l i k e  co lou r ,  so t he i r  f u r t h e r  
r ep roduc t ion  was abandoned.  

R esu l t s  and D i s c u s s i o n  

In the i nves t iga t ed  m a t e r i a l  of golden Mangur ian  Gol -  

den quai ls  and of the i r  c r o s s  with J a p a n e s e  quai l ,  only 

the golden and p a r t r i d g e - l i k e  co lou r s  were  obtained,  

indicat ing that t hese  p lumage  co lou r s  a r e  a l t e r n a t i v e  

and d e t e r m i n e d  by only one p a i r  of a l l e l e s .  The gene 

for  golden co lour  was des igna ted  as  G and for  p a r t -  

r i d g e - l i k e  as  g. 

A f t e r  c r o s s i n g  Mangur ian  Golden with J a p a n e s e  

qua i l s  the ra t io  of these  two c o l o u r s  in F 1 was 1: 1. 

* P r o j e c t  No.  0 9 . 3 . 1 . 3 . 1 . 6 .  

In the populat ion of golden b i rds  t he r e  a r e  homozygot i c  

and h e t e r o z y g o t i c  qua i l s  (G 2 + 2 C~j) and the ra t io  of 

phenotypes  in the progeny should be 2: 1. In r ea l i t y  

the ra t io  was 1 : 1 - so the pa r en t s  of Mangur ian  Gol -  

den b i rds  should c o n s i s t s  e x c l u s i v e l y  of h e t e r o z y g o t e s ,  

as  the phenotypic ra t io  i s  s i m i l a r  to the ra t io  of P/sum 

type he red i t y  for  c r o s s i n g  a he t e rozygo t e  with r e c e s -  

s ive  phenotype.  

F o r  f u r t he r  coupling the go lden -p lumage  b i rds  were  

chosen  randomly  so the populat ion genotype should be 

G 2 + 2 C~j. Af t e r  coupling such b i rds  among t h e m s e l v e s  

the phenotypic ra t io  of golden to p a r t r i d g e - l i k e  quai ls  

should be 8:1 (of 4GG +4 C,g + l g g  genotypes  in popu-  

l a t ion ) .  In r e a l i t y  this  phenotypic ra t io  was a lways  2:1 

( see  Table 1) .  This can be expla ined  if  one supposes  

the golden pa ren t s  to be e x c l u s i v e l y  of h e t e r o z y g o t i c  

type (C-g) and the GG homozygotes  a r e  not to be r e p r o -  

duced.  

This hypothesis was confirmed by the results of 

hatch analysis (Table 2). 

At the same time as the reproduction of golden 

quails, the reproduction of 2 other coloured strains 

(black - British Range and white - White English) 

was carried on. They originated from the same farm 

as Mangurian Golden, were divided in the same way 

into separate flocks and were crossed once with the 

Japanese quail. Handling of eggs (storage, incuba- 

tion, hatching) and all other environmental factors 

were identical for all birds. 

In Table 2 the results of hatching of golden, black 

and white quails are compared beginning from F2, i.e. 
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T a b l e  1. R e s u l t s  of  r e p r o d u c t i o n  and  p h e n o t y p e  p a t -  
t e r n  in  g o l d e n - c o l o u r e d  q u a i l s  

P h e n o t y p e  p a t t e r n  P h e n o t y p e  r a t i o  

G e n e r a -  g o l d e n  p a r t r i d g e -  g o l d e n :  p a r t r i d g e -  
t i o n *  ( n u m b e r )  l i k e  l i k e  

( n u m b e r  

P 28 13 2 . 2  : 1 
F 1 63 54 1 . 2  : 1 

F 2 48 25 1 . 9  : 1 

F 3 74 37 2 . 0  : 1 

F 4 81 35 2 . 3  : 1 

F 5 55 30 1 . 8  : 1 

F 6 87 44 2.0 : 1 

To ta l  
( ) 'F2-F6~ 345 171 2 . 0  : 1 

* Scheme of m a t i n g s :  
P - M a n g u r i a n  G o l d e n  • M a n g u r l a n  G o l d e n  
F~ - M a n g u r i a n  G o l d e n  • P a r t r i d g e - l i k e  
F2 - F6  - R a n d o m l y  c h o s e n  g o l d e n - c o l o u r e d  b i r d s  

T a b l e  2. C o m p a r i s o n  of  h a t c h i n g  p e r c e n t a g e  f o r  g o l d e n ,  
w h i t e  a n d  b l a c k - c o l o u r e d  qua i l  a f t e r  o n e  c r o s s i n g  w i th  
p a r t r i d g e - l i k e  qua i l  (F2 - F6 ) 

N u m b e r  of  i n c u -  7~ h a t c h i n g  f r o m  i n c u -  
b a t e d  e g g s  b a t e d  e g g s  

Genera- 
tion Golden White Black Golden White Black 

F 2 132 119 5 3 . 0  - 7 5 . 6  

F 3 301 264 516 3 6 . 9  6 9 . 7  6 5 . 1  

F 4 382 168 134 3 8 . 4  5 4 . 8  5 3 . 0  

F 5 204 165 191 4 1 . 7  6 6 . 7  7 3 . 3  

F 6 438 320 256 2 9 . 9  6 8 . 1  5 3 . 1  

To ta l  1457 917 1216 , x : 4 0 . 0 6 5 . 0  6 4 . 0  

a f t e r  c o u p l i n g  t h e  c r o s s e s  ( c o l o u r e d  s t r a i n  x J a p a n e s e  

q u a i l )  b e t w e e n  t h e m s e l v e s .  A v e r a g e  h a t c h i n g  p e r c e n -  

t a g e  ( c a l c u l a t e d  on  t h e  b a s i s  of  i n c u b a t e d  e g g s )  f o r  5 

f o l l o w i n g  g e n e r a t i o n s  w a s  40~  f o r  g o l d e n ,  i . e .  a b o u t  

25 g l e s s  t h a n  t he  h a t c h i n g  p e r c e n t a g e  f o r  w h i t e  and  

b l a c k  q u a i l s .  We p r e s u m e  t h a t  t h i s  d i f f e r e n c e  i s  due  

to t h o s e  25 g g o l d e n  GG h o m o z y g o t e s  w h i c h  a r e  no t  

a b l e  to d e v e l o p  n o r m a l l y  a n d  d i e  d u r i n g  i n c u b a t i o n .  

A s i m i l a r  r e l a t i o n s h i p  b e t w e e n  r e c e s s i v e  w h i t e  

p l u m a g e  c o l o u r  a n d  r e c e s s i v e  l e t h a l  g e n e  of  l o w e r e d  

h a t c h a b i l i t y  w a s  o b s e r v e d  by  D u n n  ( 1 9 2 3 )  f o r  W y a n -  

d o t t e  h e n .  It w a s  i n v e s t i g a t e d  f u r t h e r  by  W a r r e n  ( 1933 ) ,  

Hu t t  ( 1 9 4 0 ) ,  C o c h e z  ( 1 9 5 1 ) ,  J e r o m e  a n d  H u n t s m a n  

( 1 9 5 9 ) ,  S m y t h  a n d  F o x  ( 1 9 6 1 ) ,  a n d M & r a t  ( 1 9 6 4 ) .  

L a n d a u e r  ( 1 9 6 7 )  a l s o  o b s e r v e d  l e t h a l  e m b r y o  g e n e  (CZ) 

i n  t h e  f lock  of  t h e  b l a c k  C o r n i s h  h e n .  

O u r  o b s e r v a t i o n s  on  t h e  r e l a t i o n  of  g o l d e n  p l u m a g e  

c o l o u r  wi th  e m b r y o  l e t h a l i t y  s e e m  to b e  t h e  f i r s t  a s  

f a r  a s  qua i l  i s  c o n c e r n e d  a n d  t h e y  h a v e  b e e n  p r e c e d e d  

by  two s i m i l a r  o b s e r v a t i o n s  on  t h e  h e n .  
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