
15.10. 1975 Specialia 1163 

ing a c t i v i t y  on roo t  g r o w t h :  the  o t h e r  f rac t ions  s t i m u l a t e  
more  t h a n  cont ro l s  (Figure  3). 

F r o m  the  a f te r - r ipe  embryos ,  5 f rac t ions  were i so la ted  : 
on ly  t he  f rac t ion  3 e x h i b i t e d  a m o d e r a t e  depress ing  effect  
on seed ge rmina t ion .  The  f ract ions ,  w h e n  assayed  on  
h y p o c o t h y l  growth ,  showed  a v e r y  h i g h  s t i m u l a t i n g  
a c t i v i t y  (s ignif icant  values)  b u t  lower t h a n  GA 8 so lu t ion  
(Figure 2). The  b ioas say  on  l e t tuce  roo t  showed  t h a t  t h e  
f r ac t ion  3 s t rong ly  depressed  whi le  o the r  f rac t ions  s t imul -  
a t ed  g r o w t h  (Figure 3). 

Discussion. The  b e h a v i o u r  of w h e a t  seed d u r i n g  r ipen-  
ing is the  r e su l t  of effects  caused  b y  g r o w t h  subs t ances  
which  are ac t ing  e i the r  on i ts  e m b r y o  or endosperm.  T h e i r  
r e la t ionsh ips  r egu la te  a lo t  of e n z y m a t i c  r eac t ions  which  
lead to t he  a c c u m u l a t i o n  of p h o t o s y n t h e t i c  p roduc ts ,  t h e  
u t i l i za t ion  of s torage  p roduc t s  and  seedl ing growth .  The  
resul t s  o b t a i n e d  con f i rm  t he  exis tence  of a va r i a t ion ,  
d u r i n g  t he  seed r ipening ,  in t he  r egu la t ion  c a p a c i t y  on  
seed g e r m i n a t i o n  and  g r o w t h  b y  the  embryos .  

I n  t he  mi lky- r ipe  embryos ,  no f rac t ion  which  depressed 
g e r m i n a t i o n  was de tec tab le .  On t he  con t ra ry ,  t h e y  con ta in  
subs t ances  wh ich  s t i m u l a t e  h y p o c o t h y l  and  roo t  g rowth .  
Yet ,  since these  subs t ances  a p p e a r  to  h a v e  s t i m u l a t i n g  
eff iciency lower  t h a n  t he  assayed  gibberel l in ,  b u t  are 
capab le  of i nduc ing  a s t rong  s t i m u l a t i n g  effect  on  the  roo t  
g rowth ,  t h e y  m i g h t  con t a i n  cy tok in in l ike  p roduc t s  ~~ 
However ,  a t  t h i s  r i pen ing  phase ,  the  w h e a t  caryopsis ,  
be ing  capab le  of ge rmina t ion ,  ex ib i t s  a reduced  seedling 
growth .  Since t he  lack of a de t ec t ab le  i n h i b i t o r y  a c t i v i t y  
in t he  e x t r a c t  f rom unr ipe  em br yos  was de tec ted ,  t h e y  
m a y  be unab le  to uti l ize s torage  p roduc t s  wh ich  are  
a c c u m u l a t i n g  n,  ~2. T he  w a x y - e m b r y o s  show some frac- 
t ions  ( the 2nd a n d  5th) wh ich  m o d e r a t e l y  depress  t h e  
in i t ia l  phases  of g e r m i n a t i o n  b u t  are capab le  of s t i m u l a t i n g  
t he  h y p o c o t h y l  e longat ion .  

I t  appea r s  t h a t ,  j u s t  before  t he  w h e a t  seeds a t t a i n  t h e i r  
m a x i m u m  d ry  weight ,  t he  em br yos  possess a lot  of s t imula -  
t ing  subs t ances  wh ich  are no t  opposed b y  o the r s  h a v i n g  
depress ing  effects. "When the  seeds reduce  t he i r  w a t e r  
con ten t ,  t h e  e m b r y o s  ex ib i t  a f rac t ion  ( the 3rd in the  
ful ly-r ipe seed) wh ich  depresses  the  seed g e r m i n a t i o n  and  
roo t  g r o w t h  b u t  is capab le  of h igh ly  s t i m u l a t i n g  t he  
h y p o c o t h y l  g r o w t h  wh ich  depends  p r inc ipa l ly  on d is ten-  
sion. As the  aux ins  r ap i d l y  d i s appea r  when  the  w h e a t  
gra ins  get  r ipe n , t h e  effects of the  f rac t ion  could be due  
to  the  re la t ive  c o n c e n t r a t i o n  of ac t ive  subs t ances  p re sen t  

in  it, g iv ing  d i f fe rent  or oppos i te  effects in  t he  assayed  
tes t s  la. 

The  presence  of g e r m i n a t i o n  depress ing  subs t ances  in  
t h e  d i f fusa tes  f rom e m b r o y s  d u r i n g  t he  r ipen ing  phases  
has  been  de tec ted  4 : s imi la r  subs t ances  do n o t  diffuse f rom 
the  endosperms .  F r o m  our  e x p e r i m e n t  i t  appea r s  t h a t  
t h e  capac i ty  to  depress  g e r m i n a t i o n  increases,  w h e n  t he  
seed is r ipening,  reachs  i ts  m a x i m u m  in t he  r ipe seeds 
a n d  decreases  du r ing  t he  a f te r  r i pen ing  phase.  

The  ge rmina t ion -dep res s ing  a c t i v i t y  of f rac t ion  3 f rom 
ful ly-r ipe  e m b r y o s  appea r s  to  be  s imi lar  to  specific 
i nh ib i to r s  l ike A B A  or Cis4. These,  on  t he  con t ra ry ,  
ex ib i t  a depress ing  a c t i v i t y  on  seedl ing roo t  growth ,  
lower  t h a n  t h a t  de t ec t ed  for t he  f r ac t ion  3. 

The  d i f fe ren t  and  oppos i te  effects  - s t i m u l a t i n g  or 
depress ing  - due  to the  f rac t ion  3 could be  the  consequence  
of t he  s imu l t aneous  presence of d i f fe ren t  ac t ive  p roduc t s  
in th i s  f rac t ion  which,  w h e n  i so la ted  f rom r ipe and  af te r -  
r ipe  embryos ,  a p p e a r  to  be t he  same.  A p r e l i m i n a r y  
i nves t i ga t i on  to i den t i fy  the  ac t ive  p r o d u c t s  b y  reagen ts  
for g ibbere l l ins  and  aux ins  did  n o t  show the  presence  of 
such  p r o m o t o r s  in t he  f rac t ion  3. Di f fe ren t  p rocedures  
are be ing  t r i ed  to  eva lua t e  t he  presence  of g r o w t h  sub-  
s tances  in these  ex t rac t s .  

Summary.  Bioassay  of f rac t ions  f r o m  w h e a t  e m b r y o s  
revea led  t h a t ,  a t  all r ipen ing  phases ,  t h e y  posses n a t u r a l  
subs t ances  wh ich  s t i m u l a t e  h y p o c o t h y l  growth.  The  fully- 
r ipe  and  t he  a f te r - r ipe  e m b r y o s  ex ib i t ed  a ve ry  effect ive 
f r ac t ion  for depress ing  seed g e r m i n a t i o n  and  seedl ing 
roo t  g rowth ;  t he  o t h e r  f rac t ions  s t i m u l a t e  roo t  growth .  
The  resul t s  are discussed in r e l a t i on  to c u r r e n t  h y p o t h e s e s  
of physiological  ba l ance  be tween  a n t a g o n i s t  g rowth  sub-  
s tances .  
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Coniferyl  Alcohol  f r o m  Callus of Castanea sativa 

I n  v i t ro  cu l tu re  is be ing  used increas ing ly  in s tudies  of 
t he  m e t a b o l i s m  a n d  morphogenes i s  of forest  t ree  species, 
b u t  l i t t le  ha s  been  done  on t he  Fagaceae .  Some a u t h o r s  1-~ 
r epo r t ed  ti le successful cu l tu re  of Quercus sp., Fagus 
sylvatica L. a n d  Castanea saliva Mill. cal lus f rom camb ia l  
t issue, b u t  none  of t h e m  m a d e  s tudies  of t he  m e t a b o l i s m  of 
t i le callus. 

W e  o b t a i n e d  cal lus t issue f rom co ty ledons  of Castanea 
saliva Mill. wh ich  h a v e  been  m a i n t a i n e d  in subcu l tu re  for  
a year.  Th i s  p a p e r  descr ibes  a chemica l  s t u d y  of exuda t e s  
wh ich  a p p e a r  on t h e  surface of callus in  the  course of t h e i r  
deve lopmen t ,  one c o m p o n e n t  of which  has  been  ident i f ied  
as coniferyl  alcohol.  

Material and methods. Callus t issue of Castanea sativa 
which  o r ig ina ted  f rom co ty ledon  t issue was sub -cu l tu r ed  
eve ry  7-8 weeks. 7 -mon th -o ld  s tock  t issue was  used for 
exper imen t s .  The  basa l  m e d i u m  c o n t a i n e d  t he  MURA- 
SHI6E and  S~OOG 5 inorgan ic  c o m p o n e n t s  p lus  benzy l -  

Cultured in vitro 

adenine ,  0.5 p p m ;  indo le -3 -bu ty r i c  acid, 1 p p m ;  m-inosi tol ,  
500 p p m ;  v i t a m i n  B1, 1 p p m ;  C a - p a n t o t h e n a t e ,  0.5 p p m ;  
sucrose, 3% w/v  a n d  0.7% agar .  I n  o the r  e x p e r i m e n t s  
k i n e t i n  (0.5 ppm),  b u t  no t  benzy laden ine ,  was added.  
The  p H  of t he  m e d i u m  was a d j u s t e d  to 5.6 before  au to-  
claving.  The  cu l tures  were g rown  a t  25~ in t he  dark.  
Fo r  his tological  s tud ies  t he  exp l an t s  were f ixed in F A A  
a n d  m i c r o t o m e  sect ions  were processed in t he  c o n v e n t i o n a l  
m a n n e r  us ing  sa f r an in - fa s t  f reen as t he  s tain.  Fo r  i n su r ing  
local iza t ion  of l ignified tissues, po lar ized  l igh t  mic roscopy  
was per formed.  
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Af te r  7 weeks o~ cul ture ,  smal l  d rops  of exuda t e s  
a p p e a r  to  be p r e sen t  on  t he  surface of callus g rown on t he  
b e n z y l a d e n i n e  m e d i u m  b u t  no t  on  t he  k i ne t i n  one. The  
exuda te s  were t a k e n  off w i t h  a micropipe t ,  e lu ted  w i t h  
2 d r o p s  of w a t e r  and  essayed for two  d imens iona l  p a p e r  
c h r o m a t o g r a p h y  (PC). T he  so lven t  benzene-ace t i c  acid- 
w a t e r  B z A W  ( 6 : 7 : 3  u p p e r  layer)  was used for t he  f i rs t  
d imens ion  a n d  2% acet ic  acid (2% HOAc) for t he  second.  
The  c h r o m a t o g r a m s  were sp rayed  w i t h  d iazot ized  p-  
n i t roan i l ine  to  visual ize  phenol ics .  S t a n d a r d  c o m p o u n d s  
were used for  compar i son ,  and  the  i d e n t i t y  of coniferyl  
a lcohol  was  conf i rmed  b y  U V  spec t ra l  ana lys i s  in t h e  
presence  of d iagnos t ic  reagents .  

Results and discussion. Two d imens iona l  PC of c rude  
e x u d a t e s  showed  the  presence  of 4 m a j o r  phenols ,  T h e y  
were successively  pur i f ied  b y  PC a n d  one of t h e m  s h o w e d  
iden t ica l  Rf  va lues  in  5 so lvents  w h e n  co - ch roma to -  
g r aphed  w i t h  s t a n d a r d  coniferyl  alcohol. T he  Rf  va lues  
are :  B z A W :  0.60. H O A c :  0.67. I s o p r o p a n o l - a m m o n i a -  
w a t e r  (10:1:1)  : 0.77. Bu tano l - ace t i c  ac id -wa te r  ( 4 : 1 : 5  
u p p e r  layer)  : 0.82. P r o p a n o l - e t h y l  a c e t a t e - w a t e r  (7 : 1 : 2) : 
0.93. 

Also b o t h  s t a n d a r d  a n d  n a t u r a l  subs t ances  a b s o r b  a t  
sho r t  U V  l a m p  a n d  give t he  same U V  s p e c t r u m :  a max i -  
m u m  a t  265 n m  in m e t h a n o l ;  and  in a lka l ine  m ed ium,  a 
m a x i m u m  a t  290 n m  a n d  a shoulder  a t  315 nm.  The  
c o m p o u n d  was  ident i f ied  as coniferyl  alcohol.  

Sect ions  of t he  t i ssues  g rown on k i ne t i n  m e d i u m  
con t a in  a large n u m b e r  of nodules  of t r a che id s  as revea led  
b y  sa f r an in - fa s t  green  a n d  polar ized l igh t  microscopy.  
Tissues  g rown on  b e n z y l a d e n i n e  were m u c h  less l ignified. 
These  resul t s  seem to  be  in accordance  w i t h  those  of 
SARGENT a n d  SKooG e w ho  r epo r t ed  an  increase  of l ignin  
b iosyn thes i s  in  tobacco  t issue cu l tu re  w h e n  k i n e t i n  was 
added  to  t h e  med i um .  

The  occurrence  of conifer in  in the  sap of m a n y  g y m n o -  
spe rms  he lped  to  e s t ab l i sh  a t h e o r y  t h a t  l ignin  is fo rmed  
f rom i ts  ag lycon  coniferyl  a lcohol  a n d  i t  is a p p a r e n t  t h a t  
t h e  oxidase  respons ib le  for t he  d e h y d r o g e n a t i v e  poly- 
mer i za t ion  of l ignin precursors  is exclus ively  pe rox idase  7. 

N u m e r o u s  s tudies  o n  l ign i f i ca t ion  h a v e  d e m o n s t r a t e d  a 
d i r ec t  r e l a t ion  b e t w e e n  perox idase  levels and  l ignifica- 
t ion  s. On  t he  o the r  h a n d ,  in  e x p e r i m e n t s  w i t h  t i ssue  
cu l tu res  g rown w i t h  g r o w t h  regu la to r s  i t  can  be  seen t h a t  
t he  m e d i u m  on  w h i c h  t h e  cu l tu res  ar  e g rown can  change  
t he  p a t t e r n  of enzymes  responsib les  of l igni f ica t ion  9, x9 

On  t he  bas is  of our  resul ts ,  t h e  k n o w n  role of pe rox idase  
in l ign i f ica t ion  as well  as t he  role of g r o w t h  regu la to r s  on 
e n z y m a t i c  ac t iv i ty ,  a m e c h a n i s m  m a y  be  p r e s e n t  for 
which ,  in t he  callus of C. sativa grown on benzy l aden ine  
m e d i u m ,  lower p r o d u c t i o n  of pe rox idase  m u s t  occur  t h a n  
in those  g rown on k ine t in ,  because  t he  po lymer i za t i on  of 
coni fery l  a lcohol  w i t h  b e n z y l a d e n i n e  t r e a t m e n t  appea r s  
to  be  re ta rded .  

T h e  n e x t  s tep  of our  work  wil l  be  t he  s tud 'y of perod ixase  
a c t i v i t y  in  t he  callus of C. sativa w h e n  t h e y  are g rown on 
b o t h  k ine t i ne  a n d  benzy laden ine .  

Resumen. Alcohol  coniferi l ico rue ident i f icado  de los 
exudados  produc idos  por  callos de Castanea sativa Mill. 
cu l t ivados  in v i t ro ,  or ig inados  de cot i led6n.  
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P a r t h e n i n :  A G r o w t h  I n h i b i t o r  B e h a v i o u r  in  D i f f eren t  O r g a n i s m s  

P a r t h e n i n ,  a s e sqn i t e rpene  l ac tone  of t he  pseudo-  
gua ianol ide  class i so la ted  f rom Parthenium hysterophorus 
Linn. ,  (Asteraceae) ,  is a n  i n h i b i t o r  of seedl ing g r o w t h  in 
a crop p l a n t  Eleusine coracana (Linn.) Gae r tn .  Var .  
P o o r n a  1. T h e  p r e s e n t  s t u d y  deals  w i t h  i ts  b e h a v i o u r  in  
ce r t a in  phases  of two  fungi  such  as - sporang ia l  ge rmina -  
t i on  a n d  zoospore  m o t i l i t y  in  Sclerospora graminicola 
(Sacc.) Shroet .  a n d  conid ia l  d e v e l o p m e n t  in  - A spergillus 
]Iavus Link. ,  in  o rder  to  f ind  o u t  w h e t h e r  th i s  in-  
h i b i t o r  does exercise t h e  same  p r o p e r t y  in  o thers .  - 
P a r t h e n i n  samples  were o b t a i n e d  f rom KANCHAN 1 who  
ha s  i so la ted  t h e m  in he r  r ecen t  work.  P a r t h e n i n  was 
dissolved in 0 .1% e t h y l  a lcohol  wh ich  was n o t  tox ic  to  
t e s t  organisms.  A p p r o p r i a t e  m e d i a  for  t e s t  o rgan i sms  a n d  
c o n c e n t r a t i o n  of p a r t h e n i n  a d o p t e d  in t h e  e x p e r i m e n t  
were used as g iven  in t h e  Table .  Leaves  of Pennisetum 
typhoides S. a n d  H.,  in fec ted  b y  t he  d o w n y  mi ldew 
fungus  S. graminicola were collected,  surface  s ter i l ized 
w i t h  0 .2% chlor ine  w a t e r  a n d  washed  in s ter i l ized 
dist i l led water .  The  leaves  were cu t  in to  pieces, f loa ted  
on  w a t e r  w i t h  t h e i r  abax i a l  surface  u p w a r d s  in a pe t r i d i sh  
l ined w i t h  mo i s t  f i l te r  p a p e r  a n d  k e p t  ove rn igh t .  N e x t  
morn ing ,  spo rang i a  were sc raped  f rom t he  a b a x i a l  surface  
of leaf  b i t s  whi le  zoospores  were o b t a i n e d  b y  sowing t he  

spo rang ia  in dis t i l led w a t e r  for  1/2 h. Sporang ia  and  
zoospores  were sepe ra t e ly  t r a n s f e r r e d  to a dis t i l led w a t e r  
d rop  on micro  glass sl ides k e p t  for  con t ro l  and  expe r imen t .  
I n  t he  expe r imen t ,  t h e y  were t e s t e d  aga ins t  p a r t h e n i n .  
F o r  cu l t u r i ng  A. [lavus, m e t h o d s  c i ted b y  GARBUTT a n d  
BARTLETT 2 were followed. M e d i u m  w i t h  p a r t h e n i n  was 
s ter i l ized before  i nocu la t i on  of t h e  fungus.  R o o m  t em-  
p e r a t u r e  was b e t w e e n  23 and  30~ whi le  c o n d u c t i n g  
these  expe r imen t s .  I n  con t ro l  S. graminicola zoospores 
were re leased f rom t h e  spo rang i a  a f t e r  30 min .  The  
zoospore swam for 20-30  m i n  a n d  s u b s e q u e n t l y  gave  rise 
to  ge rm tubes .  Zoospores  were re leased f rom the  sporangia ,  
s w a m  for 2-3  m i n  b u t  e v e n t u a l l y  d i s in tegra ted .  The  
resu l t s  revea l  t h a t  p a r t h e n i n  a t  t h e  c o n c e n t r a t i o n  of 
500 m g  in 1 ml  of e t h y l  a lcohol  + 1,000 ml  of dis t i l led 
w a t e r  i nh ib i t s  spo rang ia l  g e r m i n a t i o n  in 1/2 h a n d  
zoospore m o t i l i t y  in  2-3  rain.  A t  t h e  same  c o n c e n t r a t i o n  
a n d  even  more  (i.e., u p t o  1,000 mg),  i t  n e v e r  p r o d u c e d  
a n y  vis ible  i n h i b i t o r y  response  in t h e  conid ia l  deve lop-  
m e n t  of A. [lavus. The  resu l t s  were  f u r t h e r  con f i rmed  b y  
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