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Some of t h e  w a t e r  re leased could  h a v e  a r i sen  f rom 
acid-  or  base -ca t a lyzed  t h e r m a l  d e g r a d a t i o n  of ca rbo-  
h y d r a t e s  p r e s e n t  in  g lu t en  or  b r o w n i n g  r eac t ions  b e t w e e n  
t h e m .  P l a i n  b l e a c h e d  w h e a t  f lour  (10% p r o t e i n  c o n t e n t  
a p p r o x i m a t e l y ) ,  i m p u r e  s t a r c h  (commerc ia l  co rn  flour) 
a n d  a s a m p l e  of so luble  s t a r c h  were e x a m i n e d  b y  t he  
s a m e  t echn ique .  No  d e t e c t a b l e  c o n d u c t i v i t y  c h a n g e  
occu r red  in t h e  a i r -d r i ed  s ta rch .  T h e  w h e a t  f lour  showed  
l i t t l e  c h a n g e  in c o n d u c t i v i t y  u n t i l  a b o u t  170°C. W h e n  
s t a r c h  a n d  w h e a t  f lour  were m o i s t e n e d  p e a k s  in  t h e  
30 -80°C  r a n g e  were  ob t a ined .  Only  s m a l l  p e a k s  were  
o b t a i n e d  in 140-170°C r a n g e  (Figures  3 a n d  4). These  
f ind ings  sugges t  t h a t  w a t e r  is n o t  p r o d u c e d  b y  ca rbo-  
h y d r a t e s  in  t he se  c i r c u m s t a n c e s  a t  l eas t  be low 140°C 
s ince t r y p s i n  h a s  negl ig ible  c a r b o h y d r a t e  c o n t e n t  a n d  
t h e  h i g h e r  levels  of s t a r c h  in  w h e a t  f lour,  in  c o m p a r i s o n  
w i t h  g lu ten ,  d id  n o t  y ie ld  la rge  p e a k s  of c o n d u c t i v i t y .  
I f  h e a t i n g  r a t e s  are inc reased  f rom 5-7 °C/min  to  10 °C/min  
a s im i l a r  t h o u g h  more  c o m p a c t  ' s p e c t r u m '  is p roduced .  

F u r t h e r  ev idence  t h a t  t h e  e l e c t r o t h e r m a l  m e t h o d  de-  
sc r ibed  was d e t e c t i n g  w a t e r  he ld  b y  g lu t en  ha s  been  
f o u n d  in t h e  de tec t ion ,  in  t h e  g l u t e n  samples  used  here,  
of ' hygroscop ic '  w a t e r  b y  class ical  d i f f e ren t i a l  t h e r m a l  
ana lys i s  t e c h n i q u e s  s. O t h e r  s u p p o r t  h a s  b e e n  t he  p resence  
in  s imi la r  g lu t en  s amp le s  of p ro tons ,  as r evea led  b y  
N M R  studies ,  w i t h  a c e r t a i n  a m o u n t  of r e s t r i c t ed  m o t i o n  ~ 
co r r e spond ing  a p p r o x i m a t e l y  to  t h e  loss in  w e i g h t  a t  
105 °C (24 h). 

T h e r m o g r a v i m e t r i c  r e su l t s  s ove r  t h e  r a n g e  20 -140°C  
a n d  W a l l a c e - S h a w b u r y  c u r o m e t e r  m e a s u r e m e n t s  (carr ied  

o u t  a t  t h e  R u b b e r  a n d  P la s t i c s  R e s e a r c h  Associa t ion ,  
S h a w b u r y )  i n d i c a t e  changes  w h i c h  a re  in  keep ing  w i t h  
t h e  e l e c t r o t h e r m a l  s tudies .  Gas- l iqu id  c h r o m a t o g r a p h y  
(k ind ly  ca r r ied  o u t  a t  t h e  App l i ca t i ons  L a b o r a t o r y ,  
F a n d  M Scient i f ic  Corpora t ion) ,  u s ing  a g.l.c, l i nea r  
p r o g r a m m i n g  s y s t e m  ove r  60 -215°C  a t  l l ° C / m i n  iden-  
t i f ies  t h e  sole low t e m p e r a t u r e  vo la t i l e  as wa te r .  T h e  
e l e c t r o t h e r m a l  changes  found  would  t h u s  a p p e a r  n o t  to  
be  due  to  a.c.' c o n d u c t i v i t y  a r t e fac t s .  

The  ev idence  p r e s e n t e d  would  t h u s  seem to  i nd i ca t e  
t h a t  t h e  e l e c t r o t h e r m a l  m e t h o d  is m e a s u r i n g  w a t e r  
re lease  a n d  t h a t  t h e  ' s p e c t r a '  p r e s e n t e d  p r o v i d e  t he  
p a t t e r n s  of re lease  x0. 

Zusammenlassung. Mit  Hi l fe  e iner  e l e k t r o t h e r m i s c h e n  
M e t h o d e  wi rd  das  F r e i w e r d e n  yon  W a s s e r  aus  P r o t e i n e n  
gemessen  u n d  die D e h y d r a t a t i o n  de r  Eiweisse  i m  elek- 
t r o t h e r m i s c h e n  S p e k t r u m  g e n a u e r  als  b i she r  erfass t .  
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Overcoming Self-Incompatibility in Petunia. Differential Treatment in vitro of Whole Placentae 

I n  t h e  f i r s t  p a p e r  we r e p o r t e d  t h e  o v e r c o m i n g  of self- 
i n c o m p a t i b i l i t y  in  Petunia axillaris (Lam.)  B .S .P .  in  
a sep t i c  cu l tu re s  1 of whole  p l acen tae ,  a n d  i n d i c a t e d  t h a t  
t h e  new t e c h n i q u e  of ' p l a c e n t a l  p o l l i n a t i o n '  c an  he lp  to  
b r i n g  a b o u t  self ing in  p a r t  of t h e  p l a c e n t a e  whi le  t h e  
r e m a i n d e r  of t h e  p l a c e n t a e  c a n  be  s u b j e c t e d  to  a n y  
des i red  t r e a t m e n t .  E x p l o r a t o r y  work  showed  t h a t  d u r i n g  
g r o w t h  t h e  po l l en  t u b e s  c an  cross f r o m  one  p l a c e n t a  to  
t h e  o ther .  Thus ,  to  t r e a t  d i f f e r en t i a l l y  t h e  2 p l a c e n t a e  
(of t h e  s a m e  ovary) ,  a m e c h a n i c a l  b a r r i e r  b e t w e e n  t h e  
p l a c e n t a e  b e c a m e  necessary .  I n  t h i s  r e p o r t  t h e  resu l t s  of 
t h e  d i f f e ren t i a l  t r e a t m e n t s  of t h e  p l a c e n t a e  in  asep t ic  
cu l tu re s  a re  descr ibed.  

Material and method. T he  e x p e r i m e n t a l  p l a n t  a n d  t h e  
m e t h o d o l o g y  of p l a c e n t a l  p o l l i n a t i o n  h a v e  a l r eady  been  
desc r ibed  x, 8. Fo r  d i f f e ren t i a l  t r e a t m e n t ,  t h e  2 p l a c e n t a e  
were  s l i t  w i t h  a s ter i l ized  sca lpel  a l m o s t  to  t h e  b a s e  of 
t h e  septa ,  a n d  a piece of ce l l ophane  (6 m m  long  a n d  
4 m m  b r o a d  a n d  p r e v i o u s l y  d ipped  in  a b s o l u t e  e t h y l  
a lcohol  a n d  dried)  was  in se r t ed  in t h e  s l i t  m a d e  b e t w e e n  
t h e  p l a c e n t a e  (Figure  A). A n d  t h e n  t h e  p l a c e n t a e  were  
g iven  one  of t h e  fo l lowing 3 t r e a t m e n t s :  a) 1 of t h e  2 
p l a c e n t a e  was  le f t  u n p o l l i n a t e d  as con t r o l  a n d  t h e  o t h e r  
was  se l f -po l l ina ted  (i.e. con t r o l  vs  selfed), b) 1 of t h e  
p l a c e n t a e  was  lef t  as  con t r o l  a n d  t h e  o t h e r  was  cross- 
p o l l i n a t e d  (con t ro l  vs  crossed),  a n d  c) 1 of t h e  p l a c e n t a e  
was  se l f -po l l ina ted  a n d  t h e  o t h e r  was  c ross -po l l ina ted  
(selfed vs  crossed).  

F o r  each  t r e a t m e n t  48 cu l tu res  were ra i sed  in  4 repl i -  
ca tes  of 12 each.  All  e x p l a n t s  were  g rown  on agar - sucrose  
cu l tu re  m e d i u m  desc r ibed  ear l ie r  1 a n d  t h e  cu l tu re s  were  
m a i n t a i n e d  a t  d i f fuse  l i g h t  cond i t i ons  (100-200 Lux)  a t  
22 :E 2 °C. F o r  s t a t i s t i ca l  ana lys i s  b o t h  co r r e l a t i on  coeffi- 
c i en t  ( r ) s  a n d  t v a l u e  4 were  d e t e r m i n e d .  

Results and discussion. I n  t h e  f i r s t  two  t r e a t m e n t s ,  t h e  
con t ro l  p l a c e n t a e  i n v a r i a b l y  sh r ive l l ed  whereas  t h e  pol-  
l i n a t e d  p l a c e n t a e  showed  r egu la r  po l len  g e r m i n a t i o n  a n d  
po l len  t u b e  g r o w t h  a m i d s t  t he  ovules.  I n  5 days  of cu l t u r e  
10-50 ovules  en l a rged  a n d  e v e n t u a l l y  deve loped  i n to  
m a t u r e  seeds in m o s t  of t h e  cu l tu re s  (Figure  B).  Of t h e  
48 con t ro l  vs  selfed p l a c e n t a l  cu l tures ,  11 b e c a m e  infected ,  
17 shr ivel led,  a n d  t h e  r e m a i n i n g  cu l tu re s  p r o d u c e d  a 
t o t a l  of 458 seeds  on  t h e  p o l l i n a t e d  p l a c e n t a e ;  t h e  cor- 
r e s p o n d i n g  f igures  for  t h e  48 con t ro l  vs  crossed  p l a c e n t a l  
cu l tu re s  were  12, 12, a n d  523 s. 

I n  t h e  t h i r d  d i f f e r en t i a l  t r e a t m e n t  (selfed vs  crossed),  
po l len  g e r m i n a t i o n  as wel l  as po l len  t u b e  g r o w t h  occu r red  
equa l ly  well  on  b o t h  p l acen tae .  W i t h i n  5 days  of po l l ina -  

Performance of selfed vs crossed placentae (Differential treatment 
No. 3) 

Cultures raised 48 
Infected cultures 10 
Cultures harvested 38 
Shrivelled cultures 17 
Cultures which set seed 21 
Cultures in which seeds developed on selfed placenta only 4 
Cultures in which seeds developed on crossed placenta only 6 
Cultures in which seeds developed on both placentae 11 

Selfed Crossed 
placenta placenta 
A B 

Total seed number 339 376 
Average seed number 8.92 9.89 

r value t value Degrees of 
freedom 

B and A + 0.868 0.314 150 
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Figure A-D. Differential treatments of pla- 
centae in vitro in Petunia axillaris. A) Explant 
after insertion of cellophane as seen in face 
view of one of the placentae, x 7,8. B) Culture 
as seen 14 days after differential treatment 
(control vs selfed). Control placenta (left) has 
shrivelled and on the selfed placenta (right) 
several seeds are obvious. × 12,8. C) Culture 
21 days after differential treatment (selfed 
vs crossed). Both placentae bear numerous 
seeds. × 13,3. D) Transection through middle 
region of the culture shown in C. Cellophane 
between the placentae is seen cut as a black 
coil (arrow-marked); seeds cut in favourable 
plane show the embryo. × 10,7. 

t ion ,  m a n y  cu l tu re s  showed  b e g i n n i n g s  of seed deve lop-  
m e n t  o n  b o t h  p l acen t ae ,  a n d  m a t u r e  seeds were  fo rmed  
in 21 d a y s  a f t e r  p o l l i n a t i o n  (F igure  C, Table) .  I r r e spec t i ve  
of  t h e i r  a f f i l i a t i on  e i t h e r  t o  t h e  selfed or  to  t h e  crossed 
p l a c e n t a ,  t h e  m a j o r i t y  of seeds  c o n t a i n e d  n o r m a l  e m b r y o  
a n d  e n d o s p e r m  (F igure  D). T h e r e  was  a h i g h  degree  of 
pos i t i ve  co r r e l a t i on  b e t w e e n  t h e  seed se t  o b t a i n e d  on  
selfed p l a c e n t a  a n d  t h a t  on  t h e  crossed p l a c e n t a ;  t he  
t v a l u e  also showed  no  s ign i f i can t  difference.  T h e  seeds 
(crossed as wel l  as  selfed) r ead i ly  g e r m i n a t e d  a n d  gave  
r ise  t o  n o r m a l  seedl ings .  S q u a s h  p r e p a r a t i o n s  of r oo t  
t i p s  of seedl ings  o b t a i n e d  f r o m  selfed p l a c e n t a e  showed  
t h e  d ip lo id  c h r o m o s o m e  n u m b e r  14. 

Thus ,  t h e  t e c h n i q u e  of i n t r o d u c i n g  a m e c h a n i c a l  b a r r i e r  
such  as  ce l l ophane  b e t w e e n  t h e  p l a c e n t a e  h a s  m a d e  
d i f f e ren t i a l  t r e a t m e n t s  of t h e  2 p l a c e n t a e  of t he  same ovary 
possible .  F u r t h e r ,  t h i s  t e c h n i q u e  reduces  t h e  s a m p l e  va r i a -  
t i on  b e t w e e n  t h e  t r e a t m e n t s  to  a m i n i m u m  a n d  fac i l i t a tes  a 
d i r ec t  depos i t i on  of po l len  g ra ins  on  definitive loci of a pla-  
c e n t a ;  also i t  offers  a wide  scope for  s tud ies  of p o l l i n a t i o n  
w i t h  m i x e d  pol len,  i r r a d i a t e d  pol len,  a n d  labe l led  pollen.  

Zusammen/assung. E s  wird  eine M e t h o d e  zu r  V o r n a h m e  
ve r sch i edene r  B e s t R u b u n g s v e r s u c h e  a n  ein u n d  derse lben  
P l a z e n t a  besch r i eben .  
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D e m o n s t r a t i o n  by a N e w  Sta in ing  Method of Different Types  of Cells in Adrenal  Glands 

I n  r e c e n t  yea r s  m u c h  h a s  b e e n  l e a rned  a b o u t  h o r m o n e  
b i o s y n t h e s i s  of a d r e n a l  g l a n d s  b u t  n o  s u b s t a n t i a l  p rogress  
was  m a d e  a b o u t  t h e i r  l i gh t  mic roscop ica l  appea rence .  
However ,  some  e v i d e n t  changes  in phys io log ica l  condi -  
t i ons  in  t h e  classical  zones  of t h e  a d r e n a l  co r t ex  sugges t  
t h a t  a b e t t e r  knowledge  of t h e  a d r e n a l  m o r p h o l o g y  is 
essent ia l .  I n  sp i t e  of th i s ,  t h e  i n f o r m a t i o n  r equ i r ed  for  
a d r e n a l  m o r p h o l o g y  u p  t o  t h e  p r e s e n t  is o b t a i n e d  f rom 
sec t ions  s t a i n e d  w i t h  h a e m a t o x y l i n  a n d  eosin  or  w i t h  a 
few o t h e r  h i s to logica l  a n d  h i s t o c h e m i c a l  r o u t i n e  m e t h o d s .  

A new  s t a i n i n g  m e t h o d  r e c e n t l y  p roposed  b y  NOVELLI 1 
for  co l lagen a n d  r e t i c u l u m  gives i n t e r e s t i n g  a n d  some-  
t i m e s  su rp r i s ing  resu l t s  if i t  is app l i ed  to  t he  s t u d y  of 
t h e  h i s tophys io logy  of a d r e n a l  g lands ,  p r o v i d e d  t h a t  a 

s u i t a b l e  f i xa t i on  w i t h  d i c h r o m a t e  h a s  b e e n  used ;  severa l  
d i f f e ren t  t y p e s  of cells in  t h e  v a r i o u s  cor t ica l  zones  an d  
m e d u l l a  c an  be  d e m o n s t r a t e d .  

T h e  fo l lowing p r o c e d u r e  is sugges ted :  F i x a t i o n  for  
¢8 h a t  r oom t e m p e r a t u r e  (22°C) in  Muel le r  f lu id  w i t h  
10% f o r m a l i n ;  p H  b e t w e e n  5-6, e v e n t u a l l y  a d j u s t e d  
w i t h  a 5 %  aq u eo u s  so lu t i on  of p o t a s s i u m  c h r o m a t e .  
P a r a f f i n  sec t ions  of 5 vtm. 1. B r i n g  sec t ions  to  w a t e r  
a n d  t h e n  i n t o  0 .04% E v a n s  b lue  so lu t ion  in p icr ic  ac id  
( aqueous  s a t u r a t e d )  for  20 min.  2. R i n s e  in  w a t e r  a n d  
p lace  in 1% aq u eo u s  fucsin acid so lu t ion  for  10 min.  
3. R i n s e  in water ,  d e h y d r a t e ,  c lear  a n d  m o u n t .  

Results. A d r e n a l  cells a s sume  d i f f e ren t  color  c o m b i n a -  
t ions  of t h e  3 ac id  s t a in s  employed .  These  c o m b i n a t i o n s  


