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Pig. 3. Orientation at night when the moon is absent. (A) Sky 
visible, partially covered with clouds. Animals transferred behind 
the dunes, n = 486, P < 0.0001. (B) Sky visible, no clouds. Ani- 
mals transferred to the top of a hill. n = 29, P <: 0.05. (C) The 
Same experiment with animals from another shore, n = 56, P < 0.01. 

(D) Sky screened, n = 27, P ~: 0.01. 

Specialia 45 

S t imula ted  b y  the  exper iments  of SCHNEIDER 11, 
BECKER I~ and  others  on the  inf luence of m a g n e t i s m  on 
or ienta t ion ,  we h a v e  compensa ted  the  ea r th ' s  magne t i c  
field down to 50 7 (normal hor izonta l  s t r eng th  be ing  0.18 
gauss) by  means  of H e l m h o l t z  coils. This  was done  in the  
Pa l aeomagne t i c  I n s t i t u t e  a t  U t r e c h t  some met res  be low 
the  ea r th ' s  surface. The  animals  used in these  expe r imen t s  
were  s tored  in t he  l abo ra to ry  for  several  days,  us ing a 
t i l ted  a q u a r i u m  wi th  a layer  of sand and some sea water .  
The  resul ts  show t h a t  the  animals  h a v e  a t e n d e n c y  to 
o r ien ta te  in to ta l  darkness  when  t h e  na tu ra l  magne t i c  
inf luence is p resent  (Figure 4A). This  t endency  remains  
when the  ea r th ' s  magne t i c  field is a lmos t  e l imina ted  
(Figure 4B). The  or ien ta t ion  being only  weak, t he  large 
n u m b e r  of observat ions  brings abou t  a high level  of sig- 
nificance. F u r t h e r  s tudies  on this  subjec t  will  be under -  
t aken  in the  near  future.  

Zusammen/assung. Die Versuche yon PAPI und PARDI 1-6 
wurden  mi t  Talitrus saltator wiederholt .  Auch un te r  
v61Iigem Lichtabschluss  zeigten die Tiere  ein noch Ahnlich 
or ient ier tes  Verhal ten .  Ausschal tung  des e rdmagnet i schen  
Fe ldes  bis auf  50 ~, konnte  die Or ien t ie rung  im Dunke ln  
nicht  aufheben.  
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Pig. 4, Orientation and the earth's magnetic field. See text. (A} 
n = 410, P <: 0.0001. (B) n = 414, P < 0.0001. 

J. VAN DEN ]~ERCKEN, S. BROEKHUIZEN, 
J. RINGELBER~, and H. H. W. VELTHUIS 

Laboratory o/Comparative Physiology, University o/ 
Utrecht (The Netherlands), March 31, 1966. 

xl F. SCHSEIDER, Ergebn. Biol. 26, 147 (1963). 
1~ G. BECKER, Naturwissenschaften 50, 664 (1963). 

Response of Pisum sativum Llnn. to Gibberellic 
Acid 

Earl ier  workers  x-s have  repor ted  t h a t  sp ray ing  var ious  
crop plants  w i t h  gibberel l ic  acid (GA) a t  the i r  var ious  
growth stages i nva r i ab ly  resul ted in the  increased vege ta-  
t ive growth  of aer ia l  par ts  bu t  did no t  increase the  to t a l  
Yield. Some of t h e m  ~,s h a v e  repor ted  t h a t  t r e a t m e n t  w i th  

A in fact  depressed the  yields, A t r ia l  conduc ted  a t  a 
S e w a g e / a r m  on Pisum sativum has  p roduced  in te res t ing  
results. Spray ing  wi th  increasing concent ra t ions  of  GA 
on 4-week-old (pre-flowering) and  8-week-old (flowering 
Stage) p lants  resul ted  in increas ing and  decreasing t o t a l  
green pod yields, respect ively ,  

-P. sativum, va r i e ty  Bonnevi l le ,  was grown dur ing  the  
winter  season on a sewage farm. Randomized  b lock  de- 
sign wi th  al l  possible combina t ions  of the  2 ages (4 and 8 
Weeks3 ~- old)_ and 5 GA concent ra t ions  (,0 75, 150, 225 and 
4""  ppm) wi th  4 repl icat ions  was used. 10 plants  a t  

5 . 2 3  cm spacing formed a plot .  The  crop was main ta ined  
on sewage wa te r  depending  on the  condi t ion  of  soil and 

top plants.  The  analysis  of sewage wa te r  conta ined  
2.13 p p m  ni t rogen  (NOs) , 0.075 p p m  phosphorus  (P,O~), 

and 26.2 p p m  po tass ium (K~O). Apa r t  f rom var ious  
g rowth  character is t ics  (da ta  to be published) ,  the  green 
marke t ab l e  pods  were p icked  eve ry  3 days  s ta r t ing  f rom 
the  l l t h  week  af te r  sowing, and the  separa te  yields and 
the  m e a n  t o t a l  yield were  ob ta ined  (Table). 

There  were no s ignif icant  differences be tween  the  mean  
green pod yields clue to d i f ferent  GA concentra t ions ,  
whereas  s igni f icant ly  di f ferent  yields were ob ta ined  when 
GA was sprayed a t  the  2 di f ferent  g rowth  stages. A 
s ignif icant  di f ferent ia l  response to concent ra t ions  when  
sprayed  a t  the  2 g rowth  stages was observed.  The  
in te res t ing  po in t  is t h a t  when  plants  were  sprayed  a t  the  
pre-f lowering stage, corresponding increase in t he  yield 
was recorded wi th  h igher  concent ra t ions  of GA. 

The  resul ts  of  sp ray ing  GA a t  the  f lower ing s tage  are  
in con fo rmi ty  wi th  the  f indings of earl ier  workers  x-s 

1 E. F. ALDER, C. L ~ ,  and A. CmCHUK, J. Am. Soc. Agrom 51, 
307 (1959). 

2 D.G. MORGAN and G, C. MEES, Nature, Loud. 178, 50, 1355 (1956). 
8 D. G. MORGAN and G. C. MExs, J. agric. Sci., Camb. 50, 49 (1958). 
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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, 


