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Fig. 1. Cross-scction of ash-tree containing tension wood (300 ×). 

t e n s ion  wood  f ibres  in t he  u p p e r  side of t he  b r a n c h  
u n d e r  inves t iga t ion .  Cross-sec t ions  m e a s u r i n g  15 /* were 
m a d e  w i t h o u t  p re -bo i l ing  t h e  wood,  t h e  sec t ions  d r o p p e d  
in to  wa te r .  The  resu l t s  of t he  t h ree  s t a in ing  m e t h o d s  
app l ied  to  t h e  c ross - sec t ions  of ash  wood  were  as follows : 

(1) Chlor-zinc-iodine. There  was no t race  of v io le t  
r ings.  The f ibre  walls were  s t a ined  t o t a l l y  yellow. 

(2) Phloroglucin-hydrochloric acid. The  ent i re  f ibre 
wall is s t a i n e d  l ight  p ink.  U n c o l o u r e d  r ings  are n o t  
obse rved .  

(3) Sa/ranin-/ast green. The  s e c o n d a r y  layer  s ta ins  
green  and  the  o t h e r  layers  red.  

F r o m  these  s t a i n ing  r eac t ions  no rel iable conc lus ions  
can be d r a w n  as to  t he  occur rence  of t en s ion  wood  in ash.  

The  m e t h o d s  (1) and  (2) show t h a t  no " g e l a t i n o u s "  
r ing is p r e s e n t  a n d  t h a t  in t he  c ross - sec t ions  no f ibres  
of t ens ion  wood  occur .  

The  s t a i n ing  m e t h o d  (3) is i nd ica t ive  of a v e r y  t h i c k  
layer  of cellulose.  

On accoun t  of these  resul ts ,  t he  t h ree  s t a in ing  m e t h o d s  
as such  m a y  no t  be used  to  i nd ica t e  so-cal led  t en s ion  
wood.  The  cell wall  of t he  t ens ion  wood  f ibre is l ikely to  
h a v e  a p a r t i c u l a r  chemica l  c o n s t i t u t i o n  m a k i n g  it im- 
possible  to  revea l  t he  r ing in a rel iable way  b y  m e a n s  of 
t he  t h r e e  s t a i n ing  m e t h o d s .  Hence ,  up to  the  p resen t ,  
no i n v e s t i g a t o r  has  succeeded  in d e t e r m i n i n g  t en s ion  
wood  in a sh - t r ee sL  Tens ion  wood  in ash  r e m a i n s  in- 
visible if we conf ine  ourse lves  to  t he  use of s t a in ing  
m e t h o d s .  C o n s e q u e n t l y  we have  m a d e  an a t t e m p t  a t  
d e m o n s t r a t i n g  t h e  occu r rence  of t en s ion  wood  in ash  
qu i te  d i f fe ren t ly ,  in a phys ica l  way.  Fo r  th i s  pu rpose  we 
used the  p h a s e - c o n t r a s t  microscope .  

As s t a r t i n g  ma te r i a l  we used c ross - sec t ions  m e a s u r i n g  
5 y as desc r ibed  above  and  as con t ro l  t e s t  ma t e r i a l  cross-  
sec t ions  of t h e  w o o d  growing  at  t he  lower  side of t he  
b r a n c h .  The  l a t t e r  sec t ions  n o r m a l l y  h a v e  no  t en s ion  
wood.  

The  c ross - sec t ions  were  e x a m i n e d  in a su i t ab le  era- 
b e d d i n g  m a te r i a l  w i th  t he  a id  of the  p h a s e - c o n t r a s t  
mic roscope .  F igures  1 and  2 show the  resul ts ,  F igure  1 
g iv ing  a c ross - sec t ion  c o n t a i n i n g  t ens ion  wood.  The 
d a rke r  r ing  is iden t ica l  wi th  t h e  so-cal led  ge la t inous  
layer  h a v i n g  a s u b s t a n c e  wi th  a r e f rac t ive  i n d e x  of 
a b o u t  1.536. 

The  use of the  p h a s e - c o n t r a s t  nf icroscope ac tua l ly  
enab les  us to  m a k e  vis ible  a r ing in the  t ens ion  w o o d  
f ibre of a sh- t rees ,  i t  is even  poss ible  to  d e t e r m i n e  the  

1 H. E. DADSWELL and A. B. WARDROP, Structure, properties, and 
Jormation o] tension wood. Paper to be presented to sub-section 13b. 
For. Anatomy. 8 th Internat. Congress Botany, Paris (1954). 

Fig. g.-Cross-section of ash-tree containing no tension wood (300 × ). 

r e f r ac t ive  i n d e x  of t he  r ing-mate r iM.  Moreover ,  it ei 
obv ious  t h a t  t he  s u b s t a n c e  of t he  r ing is n o t  homogen- s  
ous, r evea l ing  a coarse  g ra ined  s t ruc tu r e ,  which  c a n n o t  
be d e m o n s t r a t e d  b y  s t a in ing  m e t h o d s  or m a y  be t a k e n  
for an a r t e fac t .  F igure  2 shows  c ross - sec t ions  c o n t a i n i n g  
no t ens ion  wood.  The  ge la t inous  l aye r  is no t  p r e s e n t  in 
th i s  case. 

The  whi te  s h a d o w  c o n n e c t e d  wi th  t he  cell wall  is t he  
" h a l o " ,  an a r t e f ac t  i n h e r e n t  in p h a s e - c o n t r a s t  micro-  
scopy.  

Conclusions. I t  is n o t  poss ible  to  d e m o n s t r a t e  v isual ly  
t ens ion  wood  in a sh - t r ees  b y  s t a in ing  m e t h o d s .  

W i t h  the  aid of t he  p h a s e - c o n t r a s t  mic roscope  it 
proves possible to reveal tension wood in the fibre wall 
of ash  in a ve ry  s imple  w a y  p r o v i d e d  the  m e t h o d  
m e n t i o n e d  above  is t a k e n  in to  accoun t .  

S. M. JuI-I-E a n d  J. ISINGS 

Forest Products Research Institute T.N.O. and Central 
Laboratory T.N.O., Del/t (Netherlands), June 13, 195~. 

Zusammen/assung 

Es  is t  n i c h t  m6gl ich ,  Zugholz  in E s c h e n h o l z  mi t t e l s  
F / i r b u n g s m e t h o d e n  e r k e n n b a r  zu mach en .  Mit  Hilfe des 
P h a s e n k o n t r a s t - M i k r o s k o p s  k a n n  m a n  die A n w e s e n h e i t  
von  Zugholz  in der  F a s e r w a n d  yon  E s c h e n h o l z  auf  ein- 
fache  Weise  zeigen, w e n n  m a n  die angegebene  Me t h o d e  
genau  einhAlt.  

Developing Wheat Embryos Excised from 
Ovaries Cultured in vitro 

UI'TAMAN 1 fai led in rea r ing  p r o e m b r y o s  of maize,  and  
ZIEBUR a n d  BRINK z did n o t  succeed  in deve lop ing  
ba r l ey  e m b r y o s  0.3 m m  or less in d i a m e t e r .  Ovar ies  of 
var ious  p l an t s  ( tomato ,  gherkin ,  bean ,  t o b acco  a n d  
s t r awbe r ry )  have  been  c u l t i v a t e d  in vitro b y  NITscI~ 3. 
W i t h  gherkins ,  he found  t h a t  on ly  ovar ies  exc i sed  on 
the  fo u r t h  d a y  a f t e r  po l l ina t ion  y ie lded  seeds of which  
6% g e r m i n a t e d .  Seeds d e v e l o p e d  in ovar ies  exc i sed  
earl ier ,  p r o v e d  to  be incapab le  of g e r m i n a t i n g .  

1 p. UTTAMAN, Current Sci. 18,215 (1949); Ref.: Ber. Wiss. Biol. 
68, 196 (1950). 

2 N. K. ZIEBUR and R. A. BriSK, Amer. J. Bot. 38, 253 (1951). 
3 j .  p. NITSCH, Amer. J. Bot. 38, 566 (1951). 
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The  m i n e r a l  n u t r i e n t  so lu t i on  used  in o u r  w h e a t -  
o v a r y  cu l t u r e s  was  t he  s a m e  w h i c h  we h a d  spec i a l l y  
e l a b o r a t e d  for  e m b r y o  c u l t u r e  ~, s u p p l e m e n t e d  w i t h  3 % 
of sugar ,  0.8 % of agar ,  a n d  w i t h  v i t a m i n s .  An  a d d i t i o n  
of 5 % of t h e  ju ice  of ma ize  in t h e  m i l k y  s t age  b e n e f i t e d  
t he  d i f f e r e n t i a t i o n .  

Zusammen/assung 

Es  w u r d e n  2 -4  Tage  n a c h  d e m  A n t h e s i s  W e i z e n o v a r i e n  
in vitro in  K u l t u r  gef i ih r t .  8 -10  Tage  sp / i te r  w u r d e n  die 
E m b r y o n e n  pr~ipar ier t  u n d  w i e d e r  k i i n s t l i e h  gez i ich te t .  
Die  so e r h a l t e n e n  l e b e n s f ~ h i g e n  K e i l n p f l a n z e n  en t -  
w i c k e l t e n  s i ch  n a c h  sp~iterer  A u s p f l a n z u n g  zu s a m e n -  
b r i n g e n d e n  P f l a n z e n .  E s  i s t  u n s  ke in  Fa l l  b e k a n n t ,  wo 
aus  V~reizen P r o e m b r y o n e n  in vitro K e i m l i n g e  gezogen  
w u r d e n .  

Fig. 1.-Wheat ovaries (upper row), flowers and spikelet (lower row) 
on the Iourth day after anthesis when the culture was started. 

A f t e r  n a t u r a l  p o l l i n a t i o n  occur red ,  t h e  sp ikes  were  c u t  
off, t r e a t e d  w i t h  a 1 0 %  c a l c i u m  h y p o c h l o r i t e  so lu t i on  
f o r 1 0 - 1 5  min ,  a n d  w a s h e d  t h o r o u g h l y  w i t h  s ter i le  wa te r .  
Ovar ies ,  f lowers,  or sp ike l e t s  w i t h  qu i t e  sma l l  r ach i l l ae ,  
t a k e n  o n l y  f r o m  the  m i d d l e  t h i r d  p a r t  of t h e  spikes,  were  
used  for  t he  c u l t u r e s  (fig. 1). The  age of t h e  ova r i e s  was  
d e t e r m i n e d  as  b e g i n n i n g  w i t h  t h e  d a y  on  w h i c h  t h e  
a n t h e s i s  of t h e  t w o  m a i n  f lowers  of t h e  sp ike l e t s  was  
r eco rded .  D e v e l o p m e n t  was  t h e  b e t t e r  t h e  more  of t h e  
r ach i l l ae  a n d  p a l e a e  r e m a i n e d  a t t a c h e d  to  t h e  ovar ies .  I f  
ova r i e s  d e p r i v e d  of al l  o t h e r  m a t e r n a l  t i s sues  were  
p l a n t e d  on t h e  n u t r i e n t  m e d i u m ,  t h e  e m b r y o s  se ldom 
c o n t i n u e d  to  deve lope .  Ova r i e s  e n v e l o p e d  b y  two  pa l eae  
o r d i n a r i l y  p r o m o t e d  t h e  d i f f e r e n t i a t i o n  of  t h e  e m b r y o ,  
e v e n  t h o u g h  t h e  c a r y o p s i s  g rew b u t  l i t t l e  in  size. T h e  
e n d o s p e r m  d i s c o n t i n u e d  d e v e l o p i n g  n o r m a l l y ,  g r ew  b u t  
feebly,  a n d  f o r m e d  a glassy,  je l ly- l ike  s u b s t a n c e .  

H a v i n g  c u l t u r e d  t he  ovar i e s  for  8 -12  days ,  t h e  e m b r y o s  
were exc i sed  a n d  t r a n s f e r r e d  to  a f resh  m e d i u m  of t h e  
s a m e  c o m p o s i t i o n ,  b u t  s u p p l e m e n t e d  w i t h  0 .5% of 
case in  h y d r o l y s a t e .  T h e y  c o n t i n u e d  to  deve lope ,  a n d  a 
few d a y s  l a t e r  g e r m i n a t i o n  b e g a n .  F r o m  ova r i e s  c u l t u r e d  
for  more  t h a n  a f o r t n i g h t  a dec rease  in  t h e  n u m b e r  of 
v iab le  e m b r y o s  was  o b s e r v e d .  L a t e r ,  t h e  e m b r y o s  
g e r m i n a t e d  were  p l a n t e d  in po ts .  T h e y  t h r o v e  wel l  
d e v e l o p i n g  i n to  f a i r l y  n o r m a l  p l a n t s .  

I n  a s ingle  case,  e m b r y o s  c a p a b l e  of g e r m i n a t i n g  were  
o b t a i n e d  e v e n  f rom in v i t r o  c u l t i v a t e d  ova r i e s  exc i sed  on  
t h e  second  d a y  a f t e r  p o l l i n a t i o n .  F r o m  ova r i e s  exc i sed  
on  t h e  f o u r t h  a n d  s i x t h  day ,  r e spec t ive ly ,  t h e  e m b r y o s  
cou ld  be  deve loped  i n t o  seed l ings  q u i t e  r egu la r ly .  

As fa r  as we k n o w  t h i s  is t h e  f i r s t  i n s t a n c e  r e p o r t e d  
of o b t a i n i n g  v iab le  p l a n t s  f r o m  in vitro c u l t u r e s  of w h e a t  
p r o e m b r y o s  b y  s u b c u l t u r i n g  e m b r y o s  exc i sed  f r o m  o v a r y  
cu l tu res .  

G. R£DEI a n d  Mrs. G. RgDEI 

Institute o[ Genetics, Budapest, June 79, 7955. 

1 G. R~DEI, B. GYORFFY, and Mrs. G. R£~EI, Acta Bot. Acad. 
Sci. Hung. 2, (1955) (in press), 

R o l e  of  C y s t i n e  C h e l a t i o n  in  the  M e c h a n i s m  
. o f  F u s a r i u m  W i l t  o f  C o t t o n  

T h e r e  h a s  b e e n  m u c h  d i f fe rence  of o p i n i o n  on  t h e  
m e c h a n i s m  of p a t h o l o g i c a l  w i l t i n g  of p l a n t s  b y  p a t h o -  
gen ic  F u s a r i a L  GXUMANN ~ a n d  his  schoo l  of w o rk e r s  
w o r k i n g  on  t h e  t o m a t o  wil t  b y  Fusarium o,vysporum f. 
lycopersici (SAcc,) h a v e  a t t r i b u t e d  t h e  wi l t  s y m p t o m s  to  
a n  i r r eve r s ib l e  d e s t r u c t i o n  of t h e  o s m o t i c  p r e - r e q u i s i t e s  
for  t u r g o r  b y  t h e  s y s t e m i c  t o x i n  l y c o m a r a s m i n .  ~VALKER 3 
a n d  h is  school  of worke r s ,  w h o  f o r m e r l y  a d v a n c e d  t h e  
vessel  p l u g g i n g  t h e o r y  a g a i n s t  t h e  s y s t e m i c  t o x i n  t h e o r y ,  
h a v e  s u b s e q u e n t l y  r e p o r t e d  t y p i c a l  wi l t  s y m p t o m s  in 
t o m a t o  w i t h  funga l  e x t r a c t s  r ich  in  p e c t i n  m e t h y l  
e s t e r a se  a c t i v i t y  a n d  c l a i m e d  t h a t  pec t ic  e n z y m e s  cou ld  
r e p r o d u c e  m a n y  of t h e  wi l t  s y m p t o m s t  W h i l e  i t  h a s  
b e e n  e s t a b l i s h e d  t h a t  r e s i s t a n c e  or  s u s c e p t i b i l i t y  to  
F u s a r i u m  wi l t s  is o n l y  w i t h  r e fe rence  to  t h e  f u n g u s  a n d  
n o t  to  t h e  a c t i o n  of t h e  a c t i v e  t ox i c  p r i n c i p l e  ~, l i t t l e  is 
k n o w n  of t h e  m e c h a n i s m  of in vivo d e t o x i c a t i o n  in t h e  
r e s i s t a n t  va r i e t i e s  p a r t i c u l a r l y  in  c o t t o n .  

E x t e n s i v e  c h r o m a t o g r a p h i c  s t u d i e s  m a d e  b y  t h e  
a u t h o r  r e c e n t l y  ( e m p l o y i n g  t h e  c i r c u l a r  m a c r o  -s a n d  
m i c r o - % e c h n i q u e s  d e v e l o p e d  in t h i s  c o n n e c t i o n )  on  t h e  
d i s t r i b u t i o n  of ~ - a m i n o  c o n s t i t u e n t s  (pos i t ive  t o  n in -  
h y d r i n e )  in  roo t s ,  s h o o t s  a n d  l eaves  of s u s c e p t i b l e  a n d  
r e s i s t a n t  va r i e t i e s  of  c o t t o n  ( K a r u n g a n n i  2, C a m b o d i a  
a n d  M a d r a s  U g a n d a ) ,  h a v e  r e v e a l e d  t h e  i n t e r e s t i n g  fac t  
t h a t  t h e  r e s i s t a n t  va r i e t i e s  of c o t t o n ,  b o t h  t h e  shoo t s  
a n d  roo t s ,  p a r t i c u l a r l y  t h e  l a t t e r  c o n t a i n e d  co n s i d e r ab l e  
a m o u n t s  of c y s t i n e  bes ides  t h e  m a j o r  c o n s t i t u e n t s  as 
a s p a r a g i n e ,  g l u t a m i n e  a n d  o t h e r  m i n o r  a m i n o  acids,  
whi le  t h e  s u s c e p t i b l e  ones  d id  n o t  r e v e a l  a n y  cys t ine .  I t  
was  t h e r e f o r e  c o n s i d e r e d  w o r t h w h i l e  t o  i n v e s t i g a t e  if 
c y s t i n e  was in a n y  w a y  r e l a t e d  to  r e s i s t ance  to  wi l t  b o t h  
in t h e  p re sence  a n d  in a b s e n c e  of fer r ic  i ron,  p a r t i c u l a r l y  
in  v iew of t h e  ear l ie r  r e p o r t s  t h a t  t h e  a n t i b i o t i c  a c t i v i t y  
of c l a v a c i n  was  due  to  i ts  c h e l a t i o n  to  s u l f h y d r y l  g roup  
in p l a n t  s a p s L  

C u t  s h o o t s  of c o t t o n  (Suscep t ib l e  v a r i e t y  K a r u n g a n n i  
2-Gossypium arboreum) 10 to  12 d a y s  old,  g r o w n  in 
n o r m a l  g a r d e n  soil  were t r e a t e d  to  n e a t  d i a ly sed  c u l t u r e  
f i l t r a t e s  of Fusarium vasin/ectum Atk .  s (g rown in 
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