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a and b. l'hotonficrographs showing the rod outer segments front a frog's retina. 
a) Elongated rod outer segments indicating the hand-like structure which resulted from the loose separation of discs in the rod outer segments. 
b) Round-shaped rod outer segments and a single rod cellin which a smooth sheath of the outer segment and a nucleus (indicated by an arrow) 
are seen. The length of the inner segments of the single rod cell appeared to be relatively short. Photomicrographs were taken from a 

16-day culture. 

ves t iga te  w h e t h e r  the re  are ac t ion  po ten t i a l s  in re la t ion 
to  l ight  s t imuli .  F u r t h e r  m i c r o s p e c t r o p h o t o m e t r i c  meas-  
u r e m e n t s  on visual  p igmen t s  in t he  single p h o t o r e c e p t o r  
cell are be ing carr ied out .  
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Rdsumd 

Des f r a g m e n t s  de r6t ine e t  des  cellules visuelles isol6es 
de la grenouil le Rana pipiens ou t  6t6 cul t iv6s dans  la 
c h a m b r e  de Rose.  Bien q u ' u n e  d6g6n6rescence morpho lo -  
gique des  s egmen t s  ext6r ieurs  des cellules visuetles ai t  6t6 
observ6e p e n d a n t  la cul ture ,  le pouvoi r  de  r6f rac t ion  nor-  
mal  e t  la pr6sence du p i g m e n t  visnel  o n t  6t6 cons ta t6s  dans  
ces segments ,  les s e g m e n t s  in t6r ieurs  avec  leurs n o y a u x  
6ran t  conserv6s.  Mais, l ' in tens i t6  dn  p i g m e n t  visnel  a 6t6 
plus faible que  d a n s  la r6t ine ffaiche.  Ces r6sul ta t s  mon-  
t r e n t  que  la cellule individnel le  du pho to r6cep t eu r  se prSte 

l '6 tude  phys io togique  in vitro. 

Genet i c  N a t u r e  of S e l f - I n c o m p a t i b i l i t y  
in Annua l  C h r y s a n t h e m u m  

Studies  on the  genet ics  of se l f - incompat ib i l i ty  in vari-  
ous p lan t s  have  p roved  to  be of considerable  in te res t  for 
several  aspec ts  of gene act ion.  An i m p o r t a n t  d i scovery  in 
recen t  years  has  been t h a t  in some m e m b e r s  of t he  fami ly  
composi tae ,  the  imcompa t ib i l i t y  alleles show a sporo-  
phy t i c  d e t e r m i n a t i o n  of the i r  behav iour  in one p a r e n t  and  
g a m e t o p h y t i c  in the  o the r  1, 2. Addi t iona l  evidence  suggest-  
ing t h a t  the  i ncompa t ib i l i t y  genes in th i s  fami ly  do no t  
conform to an easily p red ic tab le  s y s t e m  w i t h  r ega rd  to  
t he i r  dominance  re la t ionships ,  has  been  p re sen t ed  by  
CROWE a on the  basis  of he r  obse rva t i ons  on Cosmos. In  
view of these  f indings,  it  is of in te res t  to  u n d e r t a k e  fu r the r  
inves t iga t ions  on t h e  b reed ing  s y s t ems  of o t h e r  m e m b e r s  
of th i s  group.  In  t he  p r e s en t  br ief  repor t ,  ev idence  relat-  
ing to  t he  genet ic  n a t u r e  of se l f - incompat ib i l i ty  in Chrys- 
anthemum carinatum (2 n = 18) is p resen ted .  

a D. U. GER6TEL, Geltetics ;35, 48"2 (1950). 
2 H. B. HUGHES and E. B. BABCOCK, Genetics 35, 570 (1950). 
2 L. K. CROWE, Heredity 8, 1 (1954). 
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D u r i n g  the  course  of a n  e x p e r i m e n t  i nvo lv ing  m u t a t i o n  
s tud ies  on  t he  v a r i e t y  Single Yel low of a n n u a l  c h r y s a n -  
t h e m u m ,  a large  n u m b e r  of p l a n t s  were found  on  sel f ing 
to  be  c o m p l e t e l y  steri le .  Seven  of t h e m  w h i c h  formed t h e  
p r o g e n y  of a cross, a t t e m p t e d  p r i m a r i l y  to  s t u d y  t he  in- 
h e r i t a n c e  of a r a d i a t i o n  induced  c h a r a c t e r ,  were in ter -  
c rossed  in all  poss ible  c o m b i n a t i o n s .  T h e i r  c ross ib i l i ty  
r e l a t i o n s h i p s  i n d i c a t e d  four  in t ra - s te r i l e  groups ,  h a v i n g  
2, 2, 1, a n d  2 p l a n t s  respec t ive ly .  The  i n t e r -g roup  c o m p a t -  
ib i l i ty  of these  p l a n t s  is i nd i ca t ed  in t he  fol lowing Table .  
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The  a b o v e  o b s e r v a t i o n s  show t h a t  n o t  all  t h e  g roups  
a re  in ter - fer t i le .  Groups  I a n d  I I ,  for ins tance ,  show in ter -  
s t e r i l i t y  b o t h  ways  a n d  a s imi la r  b e h a v i o u r  is s h o w n  b y  
Groups  I I I  a n d  IV. G r o u p s  1 a n d  I I  also show in ter -s te r i l -  
i t y  b u t  in  one  d i r ec t ion  only.  These  fea tu res  of t he  resu l t s  
o b v i o u s l y  c a n n o t  be  e x p l a i n e d  on  the  bas is  of t he  g a m e t o -  
p h y t i c  d e t e r m i n a t i o n  of i n c o m p a t i b i l i t y  genes  as in  Nico- 
tiana. T h e y  a p p e a r  h o w e v e r  to  be  qu i t e  s imi la r  to  those  
r e p o r t e d  for  o t h e r  m e m b e r s  of Compos i t ae ;  and,  of t he  
two  genet ic  m e c h a n i s m s  proposed  for th i s  group,  the  one 
b y  GERSTEL 1, a n d  b y  HUGHES a n d  BABCOCK t sugges t ing  
s p o r o p h y t i c  con t ro l  of pol len reac t ion ,  a ccoun t s  for t h e m .  

Acco rd ing  to  t he  s cheme  p u t  fo rward  b y  GERSTEL, the  
mu l t i p l e  alleles of t h e  gene  R d e t e r m i n e  t h e  m a t i n g  sys- 
t e m .  A s s u m i n g  for  t h e  two  p a r e n t a l  p l a n t s  i nvo lved  in t he  
p r e s e n t  cross, t h e  gene t ic  c o n s t i t u t i o n s  of R~R 2 and  R3R ,, 
t h e  four  g roups  of p l a n t s  expec t ed  in the  p rogeny  are  
R1R~, RIR4, R~R3, a n d  R , R  4 respect ively•  These  geno- 
t y p e s  for  t he  four  in t r a - s t e r i l e  g roups  obse rved  in the  prog-  
e n y  are  en t i r e ly  c o n s i s t e n t  w i th  t h e i r  in te rc ross ib i l i ty  re- 
l a t i onsh ips  if i t  is supposed  t h a t  t he  genes  show independ -  
e n t  ac t ion  in t h e  s tyle ,  a n d  t h e  two alleles of t he  ma le  
p a r e n t ,  on  t h e  bas i s  of t h e i r  d o m i n a n c e  re la t ion ,  de te r -  
m ine  t he  r eac t i on  of t he  pollen.  F r o m  the  r e su l t s  i t  is pos-  
sible to  deduce  t he  d o m i n a n c e  of R l ove r  R 4 and  of R ,  
ove r  b o t h  R 3 a n d  R 4. R 1 a n d  R 3 show no m u t u a l  in te r -  
ac t ion ,  in  o t h e r  words,  t h e y  show equa l  d o m i n a n c e  as is 
i n d i c a t e d  b y  t he  in t e r - s t e r i l i t y  of g roup  I I  w i t h  I ( R l R  ~ 
× 1R1R~) a n d  of g roup  I I I  w i th  I ( R , R  3 × R1R3). In  the  

absence  9f p a r e n t  p r o g e n y  crosses,  t h e  i n t e r a c t i o n  of R t  
w i t h  R ,  a n d  of R 3 w i t h  R ,  cou ld  n o t  be  d e t e r m i n e d .  
Specia l  t e c h n i q u e s  are be ing  emp loyed  to  a ch i eve  such  
crosses.  

The  a b o v e  i n t e r p r e t a t i o n  of t he  resu l t s  shows t h a t  self- 
i n c o m p a t i b i l i t y  in  a n n u a l  c h r y s a n t h e m u m  can  be  ex- 
p l a ined  on  t he  bas is  of t he  scheme  p o s t u l a t e d  for Parthe- 
nium argentatum a n d  Crepis/oetida, a n d  differs  f rom t h a t  
in  Cosmos in  w h i c h  d o m i n a n c e  b e t w e e n  alleles h a s  been  
d e m o n s t r a t e d  to  occur  b o t h  in t he  pol len a n d  t he  style• 
Th i s  would  sugges t  t h a t  t h e  Compos i t e  scheme deve loped  
f rom o b s e r v a t i o n s  on  t he  f i rs t  two p l a n t s  is p r o b a b l y  
more  t yp i ca l  of t h e  family•  
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Zusammen/assung 

Es  werden  Beweise fiir die s p o r o p h y t i s c h e  D e t e r m i n i e -  
r u n g  d e r  S e l b s t - I n k o m p a t i b i l i t R t  w m  Chrysanthemum 
carinatum e r b r a c h t .  Die R e s u l t a t e  weisen a u c h  d a r a u f  h in ,  
dass  die I n k o m p a t i b i l i t l t t s - A l l e l e  im Pol len  D o m i n a n z  
zeigen, w i th rend  sic im Griffel  u n a b h ~ n g i g  sind.  Der  In-  
k o m p a t i b i l i t A t s - T y p u s  in dieser  Pf lanze  s t i m m t  mi t  j e n e m  
y o n  Parthenium u n d  Crepis fiberein,  we ich t  a b e t  v o n  d e m  
bei  Cosmos g e f u n d e n e n  ab.  Es  wird  a n g e n o m m e n ,  dass  
d a s  Schema ,  wie es bei  d e n  e r s t g e n a n n t e n  G a t t u n g e n  
nachgewiesen  wurde ,  t y p i s c h  is t  ffir die Fami l i e  d e r  
K o mp o s i t en .  

The  M e c h a n i s m  of Externa l  Pancreat ic  Secret ion  

In  t h e  e x t e r n a l  secre t ion  of t h e  p a n c r e a s  .of dogs,  t h e  
c o n c e n t r a t i o n  of b i c a r b o n a t e  inc reases  a n d  t h a t  of chlo-  
r ide  decreases  wi th  inc reas ing  r a t e s  of s ec re t ion  ~,~. T h e  
s u m  t o t a l  is a lmos t  c o n s t a n t  a n d  t h e  sec re t ion  is a lways  
i so tonic  w i th  the  ex t race l lu la r  fluid~. E x p e r i m e n t a l  d a t a  
a re  r ep r e s en t ed  in F igure  1. 

Since, a t  h igh  ra t e s  of secret ion,  a c t u a l  va lues  of bi-  
c a r b o n a t e  of 152 meq / l  were observed ,  whe reas  in p l a s m a  
t h e  m a x i m a l  b i c a r b o n a t e  c o n c e n t r a t i o n  is a b o u t  30 meq/1, 
i t  seems  t h a t  we are  dea l ing  in t h e  p r i m a r y ,  a c t i v e  
sec re t ion  w i t h  a n  i so ton ic  f luid,  c o n t a i n i n g  b i c a r b o n a t e  as  
t h e  sole an ion ,  a ssoc ia ted  chief ly  w i t h  s o d i u m  2. Th i s  
sec re t ion  is t h e n  modi f ied  as i t  passes  t h r o u g h  the  d u c t a l  
sys tem•  

T h e  fac t  t h a t  w i t h  dec reas ing  flow C1- c o n c e n t r a t i o n  
increases  a n d  HCOa-  decreases ,  a p p r o a c h i n g  b lood  p l a s m a  
levels,  m a y  be  exp l a ined  b y  e i t h e r  of t h e  fol lowing h y p o -  
theses  : (a) t h e  b i c a r b o n a t e  sec re t ion  of t h e  g l a n d u l a r  cells  
is m i x e d  on  i ts  way  w i th  a p l a s m a  u l t r a f i l t r a t e  3, or  (b) t h e  
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Fig. 1• Average concentration of bicarbonate (e),  chkwide (C~), 
sodium (A), potassimn (I) ,  and stun of anions (~) at various rates 
of external pancreatic secretion. The vertical lines show the standard 

deviation of the nwan. 
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