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T h e  I s o l a t i o n  of a P h y t o t o x i n  f r o m  Cul tures  of  
Didymella applanata (N ie s s l )  sacc. 

The  f i rs t  c o m m u n i c a t i o n  on  t he  fungus  n o w a d a y s  
cal led Didymella applanata (Niessl) sac&, a p p e a r e d  in  
1875 f rom the  h a n d  of YON NIESSL 1. Th i s  pa r a s i t e  was  
r e p o r t e d  to occur  on  raspberr ies .  Since t h e n  m a n y  pub l i -  
ca t ions  h a v e  dea l t  w i t h  it,  a n d  w i t h  t he  disease i t  causes.  
A rev iew of t he  l i t e r a tu re  is g iven  b y  LABRIJYERE a n d  
ENGELS ~. 

Ascospores  as well  as pycnospores  m a y  infec t  leaves  of 
y o u n g  canes.  The  fungus  m a k e s  i ts  w a y  t h r o u g h  t h e  t is-  
sues of t he  leaves  a n d  pet ioles  to  the  co r t ex  of t he  s tems,  
where  i t  causes  d a r k  discolorat ions .  W h e n  t he  canes  e n t e r  
t h e i r  second year ,  in  t he  fol lowing spring,  pe r i thec i a  ap-  
pea r  and  l a t e r  on  also p y c n i d i a  w i t h  spores  able  to  p r ovoke  
infect ions .  T h e  fungus  p r o b a b l y  i nh ib i t s  d e v e l o p m e n t  of 
t he  b u d s  t h a t  p roduce  f lowers a n d  frui t .  I t  appea r s  t h a t  
D. applanata, w h e n  g rown in a s y n t h e t i c  n u t r i e n t  solut ion,  
p roduces  m a t e r i a l  t h a t  is toxic  to  y o u n g  sp rou t s  p laced  in 
t he  cu l tu re  f i l t ra te .  Typ ica l  i n t e r ve i na l  smal l  necro t ic  
spo ts  a p p e a r  on  t h e  leaves,  a n d  t he  sp rou t s  wi l t  w i t h i n  
18-36 h. The  t ox i c i t y  of f rac t ions  der ived  f rom t he  cu l tu re  
f i l t r a te  was  t e s t ed  w i t h  sp rou t s  wh ich  regu la r ly  deve loped  
t h r o u g h o u t  t he  y e a r  f rom roo ts  of t he  v a r i e t y  ' R o d e  
R a d b o u d ' ,  p l a n t e d  in  p e a t  soil in  a greenhouse .  I n  a u t u m n  
a n d  win te r ,  ar t i f ic ia l  l i gh t  was  suppl ied  f rom 06.00 un t i l  
22 .00 .4  rows of 40 W T L S  l a m p s  were used  a t  a h e i g h t  of 
60 cm, i l l u m i n a t i n g  a b o u t  0.70 m s of t h e  b e n c h  o n  w h i c h  
t he  p l a n t s  s tood.  The  t e m p e r a t u r e  was 20 ~ the  re la t ive  
h u m i d i t y  a b o u t  70 %. 

E a c h  i so la ted  f r ac t ion  was t e s t ed  b y  p lac ing  t he  base  
of a s p r o u t  in to  an  aqueous  so lu t ion  of t he  f r ac t ion  wh ich  
h a d  b e e n  b r o u g h t  to  a c o n c e n t r a t i o n  of t h e  s ame  order  as 
t h a t  of t he  or ig inal  f i l t ra te ,  i n to  fresh n u t r i e n t  med ium,  
a n d  in to  w a t e r  as control .  All sp rou t s  were k e p t  u n d e r  t he  
same  e n v i r o n m e n t a l  cond i t ions  for 18-36 h. 

The  fungus  was g rown in shake  cu l tu re  for 10 days  a t  
20 ~ in  a Czapek  D o x  m e d i u m ,  wh ich  was  s u p p l e m e n t e d  
w i t h  10 g case in  h y d r o l y s a t e  a n d  3 g yeas t  e x t r a c t  pe r  
l i t re  a n d  a d j u s t e d  to p H  6.5. This  cu l tu re  m e d i u m  p r o v e d  
to  be  p h y t o t o x i c  itself, due  to  t he  case in  hydro lysa t e ,  
which ,  h o w e v e r  s t i m u l a t e d  m y c e l i u m  g r o w t h  and  t o x i n  
p roduc t ion .  I t  could  no t  be  replaced  b y  a n o t h e r  non -  
p h y t o t o x i c  f ac to r  w i t h  the  s ame  effect. 

I n  o rde r  to  e l imina te  t he  tox ic  effect,  ' r e p l a c e m e n t  
cu l tu res '  were g rown:  Af te r  s h a k i n g  for 10 days,  t he  solu- 
cion was d e c a n t e d  and  t he  m y c e l i u m  was  washed  twice  
w i t h  s ter i l ized water .  T h e n  i t  was  a d d e d  to  a f resh me-  
d i u m  of s imi la r  composi t ion ,  to  which,  however ,  no case in  
h y d r o l y s a t e  or y e a s t  e x t r a c t  were  added .  A sample  of 
th i s  so lu t ion  was t e s t ed  on  p h y t o t o x i c i t y  a f t e r  s hak ing  
t h e  m y c e l i u m  for  1 h a t  20 ~ I t  p roved  to  be nega t ive .  

Af t e r  s h a k i n g  the  cu l tu re  for a n o t h e r  10 days,  t he  solu- 
t ion  induced  p r o n o u n c e d  p h y t o t o x i c  effects on  t he  
sprouts .  W h e n  myce l ium,  s h a k e n  for 10 days  in  t he  me-  
d i u m  c o n t a i n i n g  casein h y d r o l y s a t e  a n d  yeas t  ex t rac t ,  
was  t r a n s f e r r e d  to  s ter i l ized w a t e r  and  s h a k e n  for 10 days,  
no  p h y t o t o x i c  effect  of the  f i l t r a te  could be  de tec ted .  

Th i s  is a n  i nd i ca t i on  t h a t  a n  ex t race l lu la r  fac tor  is fo rmed  
b y  t h e  fungus  d u r i n g  the  second per iod  of shak ing  ill t he  
r e p l a c e m e n t  cu l tu re  and  has  no t  been  e x t r a c t e d  f rom the  
mycel ium.  

N o n - i n c u b a t e d  ' yeas t  e x t r a c t '  cu l tu re  m e d i u m  was 
t r e a t e d  as t he  i n c u b a t e d  cu l tu res  were. No p h y t o t o x i c  
m a t e r i a l  could be  isolated.  Th i s  exc luded  the  presence  of 
a n y  tox ic  f ac to r  in t he  med ium.  

The  p h y t o t o x i c  ma te r i a l  was  i so la ted  b y  pass ing  30 1 
cu l tu re  f i l t ra te  a t  a r a t e  of f low of 1 1/h over  charcoa l  
(Nori te  RI I )  p a c k e d  in a co lumn  (80 �9 3 cm), wh ich  was 
h e a t e d  to 50 ~ The  p h y t o t o x i c  fac to r  was  adso rbed  on 
t he  charcoa l  a n d  was e lu ted  b y  pass ing  5 1 of pyr id ine -  
w a t e r  (1:1 v /v)  t h r o u g h  t he  co lumn  a t  a r a t e  of 1 1/h. 
T h r o u g h  r epea t ed  c o n c e n t r a t i o n  in vacuo  and  d i lu t ion  
w i t h  water ,  a pyr id ine- f ree  res idue could be  ob ta ined .  
Th i s  m a t e r i a l  was  s u b m i t t e d  to  gel f i l t r a t ion  in a Sepha-  
dex  G25 coarse co lumn  (80 �9 5 cm) w i t h  w a t e r  as e luent .  
E a c h  h o u r  a f r ac t ion  of 36 ml  was collected,  the  f rac t ions  
16-23 c o n t a i n e d  the  toxin(s) .  These  ac t ive  f rac t ions  were 
c o m b i n e d  and  t he  so lu t ion  was c o n c e n t r a t e d  a n d  sub-  
j ec ted  to  e lu t ion  c h r o m a t o g r a p h y  on  charcoa l  (Nori te  
R I I ,  co lumn 80 �9 3 cm, 25 ~ w i t h  a w a t e r - e t h a n o l  gra- 
d ien t .  The  r a t e  of flow was 60 ml /h .  The  toxic  m a t e r i a l  
was p re sen t  in  t h e  ' hou r '  f rac t ions  23-33 ( s t a r t ing  vo lume  
of w a t e r :  1 1). F r a c t i o n s  23-33 were c o m b i n e d  a n d  the  
so lu t ion  was c o n c e n t r a t e d  and  sub jec t ed  to p a r t i t i o n  
c h r o m a t o g r a p h y  on  cellulose (columns 4 0 .  5 cm) w i th  
b u t a n o l - p y r i d i n e - w a t e r  (6 : 4 : 3 v /v) .  T h e  r a t e  of f low was 
15 ml /h .  The  ac t ive  m a t e r i a l  was  i so la ted  f rom the  ' hour '  
f r ac t ions  40-56 a n d  p r o v e d  to be c h r o m a t o g r a p h i c a l l y  
pure.  This  s u b s t a n c e  was found  to be st i l l  ac t ive  in  solu- 
t ions  of 1 mg/1. 0.5-2.0 m g  p h y t o t o x i n  was o b t a i n e d  f rom 
1 1 cu l tu re  l iquid.  

The  isola ted s u b s t a n c e  has  a molecu la r  we igh t  lower 
t h a n  2500 (gel f i l t ra t ion) .  The  usual  m e t h o d s  of molecu la r  
we igh t  d e t e r m i n a t i o n  yielded no  results .  The  b e h a v i o u r  
of t he  c o m p o u n d  on ion exchange r s  i nd ica t ed  neu t r a l  
cha rac t e r .  The  I R - s p e c t r u m  of t he  colourless solid is rep- 
r e sen ted  in the  Figure.  

Cer ta in  d a t a  of th i s  s p e c t r u m  ind ica te  the  presence  of 
a c a r b o h y d r a t e .  This  fac t  was  s u p p o r t e d  b y  pos i t ive  
pe r ioda te ,  a n t h r o n e  a n d  orcinol  reac t ions .  The  n a p h t h o -  
resorcine,  benz id ine  a n d  a m m o n i a c a l  s i lver  r eac t ions  were 
nega t ive .  N i t rogen  and  su lphu r  could n o t  be  de tec ted .  
Af t e r  hydro lys i s  of t he  tox in ,  t h r e e  compounds ,  wh ich  
could be  s e p a r a t e d  as t r ime thy l s i l y l  de r iva t i ve s  b y  gas 
c h r o m a t o g r a p h y ,  were present .  One of t h e m  was o-  
glucose. 

Zusammenfassung. Die Isol ierung eines p h y t o t o x i s c h e n  
Stoffes aus  der  Kul tur f l t i ss igkei t  yon  Didymella applanata 
(Niessl) sacc., der  eine K r a n k h e i t  bet  H i m b e e r e n  verur -  
sacht ,  wird  beschr ieben .  Die S y m p t o m e  dieser  K r a n k h e i t  
u n d  die Z f i ch tungsbed ingungen  ffir den  Mik roorgan i smus  
u n d  die T e s t p i l a n z e n  w e r d e n  angegeben.  Das  T o x i n  di irf te  
ein Ol igosacchar id  seth. 
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