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S e x - L i n k e d  Feathering  of Female  Hybrid  Chick 
E m b r y o s  H o r m o n a l l y  Condit ioned 

In  some hybr ids  of fowl, the  sex of the  chicks can be 
recognized by  a sex-l inked difference in down colour. So, 
for ins tance,  ill the  F l - g e n e r a t i o n  of the  cross R h o d e  Is- 
land Red  or New H a m p s h i r e  ~ • L igh t  Sussex ~, the  
cockerels  are whi te  and  the  pul lets  reddish-brown.  The 
b r o w n  colour of the  females  becomes  visible on the  11th 
day  of incuba t ion  as a yel low str ipe on the  back  and  neck. 
The s t r ipe gradual ly  b roadens  and darkens  dur ing  the  in- 
cuba t ion  per iod (Figure 1). As the  difference ill down 
colour is considered to  be genet ical ly  de t e rmined  and in- 
d e p e n d e n t  of the  gonadal  hormones ,  the  hybr ids  have  
been  used b y  m a n y  inves t igators ,  who s tudied  the  influ- 
ence of oestrogenic  or androgenic  compounds  on the  de- 
v e l o p m e n t  of t he  embryon ic  sex glands and ducts .  "When 
the  l a t t e r  were modified,  t he  genet ic  sex of the  embryo  
was  d iagnosed by  the  fea ther  colour (VAN OORDT et al.1, 
WOLFF et  al. 2). Likewise, in cas t ra t ion  exper iments ,  in 
which  the  gonads  were to ta l ly  removed,  the  sex was de- 
t e rmined  by  the  down colour (WOLFF et  al.~); t h a t  is to 
say, a whi te  embryo  was d iagnosed to be a male. However ,  
while carrying out  hemi-  and  sub to ta l  cas t ra t ions  on 
hybr ids  of t he  cross New H a m p s h i r e  c~ • L igh t  Sus- 
sex ~, the  au tho r  observed t h a t  t he  down  colour of the  
females  var ied f rom brown to a lmos t  white,  depend ing  
upon  the  a m o u n t  of ovar ian  t issue t h a t  had  remained.  
The  sub to ta l ly  ca s t r a t ed  females  could ha rd ly  be dis- 
t inguished  f rom the  whi te  males.  Since these  observa t ions  

open new ins ight  into the  character is t ics  of the  sex- l inked 
fea ther ing  in chicks, t h e y  are c o m m u n i c a t e d  here. 

Mater ials  and  methods. On the  four th  day  of incuba t ion  
e i ther  the  left  or  r ight  gonadal  p r imord ium,  or bo th ,  were 
des t royed  b y  local d ia thermic  coagulat ion,  as descr ibed 
previously  4. As a rule, a u t o p s y  was per fo rmed  on the  
14th day  of incubat ion ,  occasional ly it was done on the  
18th day.  Af t e r  inspect ion of the  down colour, t he  ab-  
dominal  o rgans  were exposed and  pref ixed  by  in t racard ia l  
perfus ion wi th  a 5% mercuric  chloride solution, a colour- 
less fluid wh ich  does no t  modi fy  the  fea ther  colour. Then  
the  r e m n a n t s  of the  ovaries and  the  Miillerian duc ts  were 
d rawn  wi th  t he  aid of a camera  lucida. P h o t o g r a p h s  
were t a k e n  of t he  emb ry o ' s  back  and occiput  and  of t he  
sex organs.  The  gonads  were f ixed in Maximow's  fluid, 
con ta in ing  2% osmic acid;  the  embryos  were s to red  in 
alcohol 70%. The sex of the  emb ry o  was verified by  his to-  
logical examina t i on  of t he  gonadal  r emnan t s .  

Results.  The results  are summar ized  in the  Table.  In  the  
presence  of large r e m n a n t s  of the  left and  r ight  ovary ,  t he  
colour of the  female  is b rown  as in the  controls  (Figure 1). 
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Fig. 1.14-day-oht female control embryo ; crown-rump length 5.7 era. 
Feathers arc brown, particularly on back, tbighs, wings, neck and 

oeciput. 

Fig. 2. N~. 647(;. 14-day-old hemicastrated female; cr<)wl:-rump 
length 5.8 cm. Veathers are pale br<)wn ~m back, thigh>, neck and 
oeeiput. Wings are white. Regression of the right oviduct ib slightly 

retarded. 
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Influence of henri- and subtotal castration on down colour of hybrid chick embryos (New Hampshire c~ • Light Sussex ~) 

Embryos Ovarian remnant Colour of down 

Total Dead Alive o ~ Down Alive ~ Large Medium Small Brown Pale Almost 
No. No. No. white No. brown white 

Controls 12 - 6 6 6 6 

Hemicastration 15 7 4 4 4 1 
3 

Subtotal castration 57 50 4 4 3 2 

Total 84 57 14 14 13 7 5 

- 2 1 

2 
1 1 

1 7 4 2 

W h e n  only  the  r i g h t  o v a r y  or a b o u t  two- th i rd s  of t he  left  
o v a r y  r ema ined ,  the  colour  faded  to a pale  b rown  (Figure 
2). W h e n  less t h a n  one -ha l f  of e i ther  t he  r igh t  or left  
o v a r y  is p resen t ,  t he  colour  is a l m o s t  wh i t e  (Figure  3). The  
s ho r t ag e  of o v a r i a n  h o r m o n e  is also m a n i f e s t e d  b y  t he  
lack of regress ion  of t he  r igh t  ovi_luct: w h e n  the  colour  
is pale  brown,  t h e  regress ion  is r e ta rded ,  w h e n  the  colour  
is a l m o s t  whi te  the  d u c t  is fu l ly  preserved .  

Conclusion and discussion. The  e x p e r i m e n t s  r epo r t ed  
ind ica te  t h a t ,  a l t h o u g h  t he  b rown  fea the r  colour  of t he  
female  h y b r id  e m b r y o s  of t he  cross  New H a m p s h i r e  ~ X 

L i g h t  Sussex  ~ is gene t ica l ly  d e t e l m i n e d ,  t he  fea the r -p ig -  
m e n t i n g  m e l a n o p h o r e s  are una b l e  to p roduce  red p i g m e n t  
in t he  absence  of the  ova r i a n  h o r m o n e ,  re leased by  b o t h  
t he  r igh t  a nd  left  ovary .  T h e  sha de  of t he  dow n  is d i rec t ly  
cor re la ted  wi th  t he  a m o u n t  of o v a r i a n  h o r m o n e  p roduced .  
Below a ce r ta in  t h r e sho ld  no red p i g m e n t  can  be fo rmed.  
Th i s  m e a n s  t h a t  in a gonadless animal the white feather 
coloz~r does not necessarily indicate the male sex. This  con- 
c lus ion con t r ad i c t s  t he  resu l t s  of p r e v ious  inves t iga t ions ,  
w h ic h  seemed  to d e m o n s t r a t e  t h a t  t he  e m b r y o n i c  me l a no -  
phores  are insens i t ive  to  h o r m o n e s  (reviewed b y  WIL- 
LIERS). These  inves t iga t ions ,  however ,  pa r t i c u l a r l y  con- 
cerned the  Brow n  L e g h o r n  breed.  For  t he  R h o d e  I s l a nd  
Re d  and  the  N e w  H a m p s h i r e  breeds ,  HAMILTON 6 r epor t ed  
t h a t  m e l a n o p h o r e s  of sk in  e c t o d e r m  of 6- to 7-day-old  
e mbryos ,  c u l t i va t e d  in vi t ro,  did no t  p roduce  red p i g m e n t  
un less  gonada l  h o r m o n e s  (ei ther oes t rogens  or androgens )  
were added  to the  cu l tu re  m e d i u m .  T h e  o b s e r v a t i o n s  re- 
po r t ed  here fu l ly  agree wi th  these  f indings .  F u r t h e r  ex- 
p e r i m e n t s  are in progress  to s u b 3 t a n t i a t e  the  p r e l i m i n a r y  
con ctusions v. 

Zatsammen/assung. Bei weib l ichen H f i h n e r e m b r y o n e n  
der  K r e u z u n g  New H a m p s h i r e  c~ >: L i g h t  Sussex  9 ist  
die r o t b r a u n e  Fa rbe  n a c h  s u b t o t a l e r  E m b r y o k a s t r a t i o n  
v e r s c h w u n d e n .  Die e m b r y o n a l e n  Melanophoren ,  welche 
die D a u n e n  p igmen t i e r en ,  k 6 n n e n  o f f e nba r  das  rote  Pig- 
m e n t  n i c h t  hers te l len ,  w e n n  das  ovarie l le  H o r m o n  n ich t  
v o r h a n d e n  ist. E ine  weisse FXrbung  der  D a u n e n  ist  da he r  
ftir die F e s t s t e l l u n g  des  m g n n l i c h e n  Gesch lech t s  g o n a d e n -  
loser Tiere  n i c h t  en t sche idend .  
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Fig. 3. No. 6460. 18-day-old subtotally castrated female; crown- 
rump length 6.0 cm. A few yellow feathers on tail, thighs and oceiput. 
The rest of the feathers white. The right oviduct is completely 

preserved. 
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