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Mean green pod weight (kg) per t0 plants as affected by different treatment combinations 

EXPERIENTIA 23/1 

Age of plants GA concentration (ppm) 
at  spraying 
(weeks) 0 75 150 225 300 

Mean SEm F C.D, 
ratio at5% 

4 1.395 1.477 1.635 1.730 1.874 1.622 

8 1.396 1.265 1.270 1.201 1.143 1.255 

Mean 1.395 1.372 1.452 1.465 1.508 

SEm 4- 57.6 

F ratio Not 
significant 

-t- 40.7 Significant 0.118 

(value of regression coeff icient  = - -0 .7601) ;  whereas  
the reverse  was t rue  when the  crop was sprayed a t  the  
pre-f lowering s tage  (value of regression coeff icient  
= + 1.6143). A uni t  increase in GA concen t ra t ion  spray  
a t  t he  pre-f lowering stage resul ted in about  2.7 kg of 
ex t r a  to t a l  m e a n  yie ld  per  10 p lants  as compared  to  those  
sprayed a t  the  f lowering stage. F u r t h e r  work  is, however ,  
needed to  de te rmine  t h e  cause of th is  increase in y ie ld  4. 

Zusammen/assung. Die Appl ika t ion  yon  Gibberel l in-  
siiure bei Pisum sativum bewirk t  im vege ta t iven  E n t -  

wick lungss tad ium eine Er t ragss te igerung,  im Blf ihsta-  
d i u m  eine Er t r agsve rminde rung .  

M. S. MANOHAR, M. K. MATHUR, 
and H. S. DAULAY 

Resource Utilization Studies Division, Central Arid Zone 
Research Institute, Jodhpur ( Rajasthan, India), 
July  t l ,  1966. 

4 The authors are grateful to Dr. P. C. RAHEJA, Dr. D. K. MISRA 
and Mr. M. B. JAxN for their help. 

Hormone Dependency of Sex-Linked Feathering 
of Female Hybrid Chick Embryos (Cross New 

Hampshire c~ × Light Sussex ~) 

The Ft -genera t ion  of this  cross shows a sex-l inked dif- 
ference in down  colour :  on ha tch ing  the  males  are wh i t e  
and the  females reddish-brown.  The  p igmen ta t ion  of t he  
females becomes vis ible  on the  l l t h  day  of incuba t ion  
when  a yel low str ipe appears  on the  back  and neck.  B y  
the  14th day  of incubat ion,  the  b rown colour  has  spread 
over  wings, th ighs  and occiput  (Figure 1). 

I n  a previous  c o m m u n i c a t i o n  (GRoENENDIJK-HUIJ- 
BERSi) ' evidence was presented  in f avour  of t he  concept  
t h a t  the  red p igmen t  of t he  female  down canno t  be formed 
when no ovar ian  hormone  is c i rcula t ing:  af ter  hemi-  and 
sub to ta l  cas t ra t ion  on the  4 th  day  of incubat ion,  t he  
down  colour  of the  14-day-old female  embryos  ranged  
f rom a pale brown to a lmos t  white .  The  shor tage  of 
ova r i an  hormone  was also mani fes ted  by  the  par t i a l  or  
full preservat ion '  of the  r igh t  Mtillerian duc t  (Md). A de- 
ta i led  repor t  on this  m a t t e r  is in prepara t ion .  The  resul ts  
ob ta ined  in cas t ra t ion  exper iments  agree wi th  the  obser-  
va t i on  of HAMILTON ~ t h a t  melanophores  of skin ec toderm 
f rom 6- to  7:day-old  embryos  of t he  R h o d e  I s land  Red  
and New Hampsh i r e  breeds,  cu l t iva ted  in vi t ro ,  did not  
p roduce  red p igmen t  unless gonadal  hormones  (ei ther  
oestrogens or  androgens)  were added to  the  cul ture  me-  
dium. The  l a t t e r  s tudies suggest  subs t i tu t ing  the  ova r i an  
ho rmone  of the  sub to ta l ly  cas t ra ted  female  embryos  w i t h  

x MARGOT M. GROE~ENDIJK-HuIJBERS, Experientia 22, 302 (1966). 
S H.L.  HAmLTO~, Anat. Ree. 78, 525 (1940). 

Fig. 1. 14-day-old female control embryo; crown-rump length 
5.7 cm. Feathers are brown, particularly on back, thighs, wings, neck 

and  oeciput, 
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oestrogenic or androgenic compounds. The preliminary 
results of this investigation buil t  u p o n  this idea are 
communicated here. 

Materials and methods. As in the previous experiments 1, ~ he gonadal primordia of 4-day-old Fl-hybrid embryos of 
nls cross were destroyed by local electrodiathermic 

coagulation. In  addition, on the 5th day a single dose of 
either testosterone propionate in corn oil (Orchisterone, 
Prosst) or oestradiol benzoate in arachis oil (Dimenfor: 
mon, Organon) was administered by instilling the chorion 
through the shell window. In  other cases an 18-day- 
old donor testis was implanted according to DOSS~L'S 
method~ along the allantoic stalk. At autopsy on the 14th 
day, the embryos were prefixed and exsanguinated by  
intracardial perfusion with 5% mercuric chloride, and, 
after processing of the sex organs, stored in 70% alcohol. 
Tae latter fluid washes out the blood contained in skin 
and feather papillae, so tha t  the pigmented feathers 
sharply contrast with the white skin. The embryo's sex 
organs as well as back and occiput were photographed, 
The gonadal remnants  were fixed in Maximow's fluid, 
containing 2% osmic acid, for 48 h at 25 °C. The sex of the 
embryos was verified by  histological examination of the 
complete series. 

The mortal i ty  rate of the combined procedures is ex- 
tremely high. The embryos of the particular cross used 
are feebler than  those of, for example, the White Leghorn. 

During the natural  hatching season, the mortali ty rate 
varied between 80 and 90~/o ; out  of season it  was near ly 
100~/o. Most embryos died on the 8th or 9th day of incu- 
bation, due to failing allantoic development, bu t  even 
embryos tha t  died on the 13th day had to be discarded as 
unreliable. This explains the ta rdy progress of the in- 
vestigations. 

Results. The results are summarized in the Table. Out 
of the 8 hormone-treated female castrates kept alive unti l  
autopsy on the 14th day of incubation, 6 were definitely 
brown (Figure 5); tha t  is, darker than could be expected 
from the size of the ovarian remnants  (Figures 3, 4 and 6). 
I n  2 of these cases, the regression of the right Md was 
absent and the ducts were fully preserved (Figure 6); in 
the other cases, the cranial end of the right Md was situ- 
ated at  or above the lower third of the mesonephros, 
which indicates a low level production of the ovarian 
hormone. The brown colour was seen only after adminis- 
t rat ion of high doses of gonadal hormones (150 7 oestra- 
diol or 1250 7 testosterone). Lower doses' (100 7 oestradiol 
or 500 F testosterone) were ineffective: the colour re- 
mained pale brown as in the Untreated castrates. This 
suggests a local influence of the hormones on the feather- 
pigmenting melanophores. Also a testicular implant,  

8 W. :E. DossEL, Science 720, 262 (1954). 

Pig. 2. Internal sex organs of 14-day-old female control embryo. 
Pdght ovary is rudimentary Right Miillexian duct (Md) has regressed 
till below lower pole of mesonephros, Left Md complete with shell 

gland dilation. 

Fig. 3. No. 41167. 14-day-old subtotally castrated female; crown- 
rump length 4.9 cm. Feathers are light brown on lower back and 

neck, but white on thighs, wings and oeciput, 
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which  had  deve loped  well on the  al lantoic m e m b r a n e ,  
p r o m o t e d  the  fo rma t ion  of b rown  p igmen t .  A p p a r e n t l y  
t h e  tes t i cu la r  h o r m o n e  s u b s t i t u t e d  for  t he  ovar i an  hor-  
mone.  The male  embryos  r emained  whi te  u n d e r  all ex-  
pe r imen ta l  condi t ions .  

Discussion and conclusions. In  t h e  Brown  Legho rn  
breed,  adm in i s t r a t i on  of large doses of oes t rad io l  to  t h e  

e m b r y o  did no t  feminize t he  down p i g m e n t a t i o n  of the  
cockerels  (TRINKAUS4). This  obse rva t i on  moved  t h e  la t te r  
a u t h o r  to  conclude  t h a t  t h e  f e a t h e r - p i g m e n t i n g  melano-  
phores  of the  B r o w n  Leghorn  e m b r y o  are insens i t ive  to 
and  i n d e p e n d e n t  of sex ho rmones .  The  conclusion is 
p r o b a b l y  correct ,  if i t  is n o t  general ized.  TRINKAUS, hoW" 
ever,  d iscuss ing HAMILTON'S c o m m u n i c a t i o n  quo ted  
above  ~, a rgued  t h a t  HAMILTON'S obse rva t ions  m u s t  be 
'non-speci f ic  in na tu re ' ,  as t he  r ed - f ea the red  b reeds  show 
no a p p a r e n t  p i g m e n t a r y  response  to  sex  h o r m o n e s  in  the  

4 j .  p. TRINKAUS, J. exp. Zoot. 109, 135 (1948). 

Fig. 4. Internal sex organs of case No. 41167. Small remnant of 
right ovary, no trace of left ovary. Rmd's cranial extremity at lower 

118 of mesonephros; large shell gland dilation. 

Fig. 5. No. 4885. 14-day-old subtotaUy castrated female, which re- 
ceived on the 5th day of incubation 1250 ~ orchisterone (Frosst); 
crown-rump length 5.0 cm. Feathers are brown on back, thighs, 

neck and oeciput. 

Influence of experimental conditions on down colour of Fl-bybrid chick embryos (New Hampshire c~ × Light Sussex ~} 

Colour of Sex Controls Castrates Oestrogen treatment Testosterone treatment 
down 

Nor- With Ovarian remnants Controls Castrates with Controls Castrates with 
mal corn small gonadal small gonadal 

oil~ remnants remnants 

Me- Small Mi, 50~ 100y 100y 150~ 500~ 1250y 500~ 1250~ 
dium nute 

Testicular 
implant 

Brown ~ 12 3 6 3 3 1 2 1 2 1 

Pale brown ~ 11 1 1 

Almost white ~ 1 5 

White ~ 12 3 1 1 1 8 2 

These controls received on the 5th day of incubation 0.04 cm s corn oll as sham treatment. 
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adult, whereas in the  Brown Legho rn  adu l t  t he  differen-  
t iation of the  fea ther -p igment ing  melanophores  is mark -  
edly affected by  oestrogens.  Al though  this  a r g u m e n t  
Was never  subs tan t i a t ed  by  exper iments ,  i t  was genera l ly  
aCcepted, and the  s tudies of HAMILTON were discarded 5. 
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The  exper iments  repor ted  here  offer  t he  in v l v o  dupl ica-  
t ion  of  HAMILTON'S in v i t ro  exper iments .  Subs t i tu t ion  of  
t he  ova r i an  ho rmone  by  oestrogens,  androgens  or  em-  
b ryonic  tes t icu la r  ho rmone  restores  t h e  p roduc t ion  of red  
p igmen t  b y  the  f ea the r -p igment ing  melanophores .  The  
degree of res tora t ion  depends  upon  the  dose of gonadal  
ho rmones  adminis te red .  This  suggests  a local inf luence  of 
t he  ho rmones  on the  melanophores .  The  l a t t e r  do n o t  
dis t inguish be tween  oestrogens and androgens.  This  ex-  
pla ins  w h y  in t he  expe r imen t s  of WILLIER and  R~kWLES 6 
skin ec toderm of 72-hour-old ch ick  embryos  of va r ious  
crosses wi th  a sex- l inked down, t r ansp lan ted  into  hosts  
of t h e  same age, i nva r i ab ly  deve loped  the  fea ther  pig- 
m c n t a t i o n  of t he  genet ic  sex, i ndependen t ly  of  the  sex of 
the  host .  I n  t h e  case of t he  R h o d e  I s land  or  New H a m p -  
shire breed,  the  imp lan ted  skin  ec tode rm a lways  en- 
counte red  a ho rmona l  e n v i r o n m e n t  in the  host ,  e i ther  
male  or  female,  

The  metanophores  of t h e  genet ic  males  of t he  cross New 
Hampsh i r e  d~ × L i g h t  Sussex ~, a p p a r e n t l y  lack the  
po tency  of deve lop ing  red  p igmen t  due to  the i r  genet ic  
const i tut ionT, s. 

Zusammentassung. Die ro te  Daunenp igmen t i e rung  der  
weibl ichen F 1 H y b r i d e n  der  H i i h n e r ~ s s e n  Cross N e w  
H a m p s h i r e  c~ × L igh t  Sussex ~ en t s t eh t  n icht  ohne 
Ovar ia thormone ,  wie Kas t r a t i onsexpe r imen te  beweisen.  
Sie k o m m t  a b e t  zustande,  wenn man  ganz oder  subto ta l  
kas t r ie r ten  E m b r y o n e n  0 s t r o g e n e  oder  Androgene  zu- 
f i ihr t  oder  embryona le  K e i m d r S s e n  implan t ie r t .  

MARGOT M. GROENENDIJK-HUIJBERS 

Department o] Medical Anatomy and Embryology, 
State University of Utrecht, Janskerkhot 3A, Utrecht 
(The Netherlands), July 14, 1966. 

ig. 6. Internal sex organs of case No 4885. Minute remnant of right 
, Right Md is fully preserved, the left Md is interrupted in its 

-portion due to mechanical damage. The Wolffian duets are 
rernendously distended as a result of the action of the testosterone 

propionate; both mesonephroi show multiple cysts. 

B. H. WILLtXR, Archs Anat. mierosc. Morph. exp. 5g, 269 (1950). 
6 B . H .  WILLIER a n d  MARY E.  RAWLES, Physiol. Zool. t3, 177 (1940). 
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Ciliated. Biliary Epithelial Cells in the L i v e r s  o f  

Non-Human P r i m a t e s  

One Species (rat)z. T h e y  h a v e  been found much  more  fre- 
quent ly  in a v a r i e t y  of condi t ions  of pa thologica l  na tu re  
.~ffeeting l ivers  of n o t  0nly  r a t  a,~ b u t  also m a n  4,s. Cilia 
a normat  l iver  of m a n  or a n y  o the r  p r i m a t e  have  no t  
eeu described as a regular  feature  of the  b i l ia ry  tree.  

This paper  repor ts  t he  cons tan t  occurrence of c i l ia ted  
Cells in l ivers  of squirre l  monkeys  (Saimiri sciureus, 

Voigt  1831) sho r t l y  a f te r  admission t o  the  co lony  and 
before  a n y  t r e a t m e n t  was ins t i tu ted .  

W e  h a v e  s tud ied  l iver  biopsies f rom 14 young  male  
S. sciureus monkeys ,  which  were ob ta ined  wi th  t he  

x E. D. DE ROB~RTIS, W. W. NOW~NSKt, and F. A. SAxz, Cel~ B~ot0gy 
(W. B. Saunders Co., Philadelphia 1965), p. 385. 
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