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E c o - P h y s i o l o g i c a l  S tud ie s  on  Zornia diphylla Pers .  w i t h  Reference  to  Adapt ive  Seed  D o r m a n c y  

H.  P.  SINGI~ ~ 

Post-graduate Department o/ Botany, St. Andrew's College, Gorakhpur (U. P., India), 18 November 7975. 

Summary. S e e d s  of Zornia diphylla p o s s e s s  a c o m p l e x  t y p e  of  d o r m a n c y  w h i c h  is of  g r e a t  s u r v i v a l  v a l u e  for  t h e  spec ies .  
Seeds  s h o w  p o l y m o r p h i s m .  T h e  o p t i m m n  t e m p e r a t u r e  fo r  g e r m i n a t i o n  e x p l a i n s  t h e  c a u s e  of  i t s  d i s t r i b u t i o n  in  t h e  
t r op i c s .  T h e  g r a z i n g  a n d  s c r a p i n g  p r o m o t e s  t h e  v e g e t a t i v e  g r o w t h .  

Zornia diphylla P e t s .  is a c o m m o n  l e g u m i n o u s  s p e c i e s  
f o u n d  in  t h e  g r a s s l a n d  a n d  f o r e s t  h a b i t a t s  of  G o r a k h p u r .  
I t s  d i s t r i b u t i o n  is e v e r y w h e r e  in  t h e  t r op i c s .  I t  is d i s -  
t r i b u t e d  in  p l a i n s  f r o m  H i m a l a y a  t o  C e y l o n  u p  to  4 ,000  
f ee t  2. R o l e  o f  l e g u m e s  in  n i t r o g e n  e c o n o m y  of  soi l  is we l l  
k n o w n ,  b u t  Zornia diphylla, b e c a u s e  of i t s  u s e  in  i n d u c i n g  
s l eep  in  c h i l d r e n ,  h a s  p r o v e d  t o  be  of  m o r e  s i g n i f i c a n c e K  
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Fig. 1. a) Lomentum fruit with glochidiate prickles; b) subreniform 
seed; c) oblong seed; d) sickle-shaped seeds; e) sub-quadrangular 
send and f) reniform seed. 
Fig. 2. a) Rudiment  embryo; b) mature embryo; c g) stages of 
epigeal gernfination. 
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Fig. 3. Average seed output  per fruit in different inonths, 
Fig. 4. Percentage germination at different temperatures. 

ilO0 
% 

so 

c 

K 
40 

C9 

I t  is a r a i n y  s e a s o n ,  p r o s t r a t e ,  s u b e r e c t  o r  p r o c u m b e n t  
a n n u a l  h e r b .  T h e  s e e d s  s t a r t  g e r m i n a t i o n  in  t h e  f i r s t  
w e e k  of J u l y  a n d  c o n t i n u e  u n t i l  m i d  of  A u g u s t .  T h e  p l a n t  
s h o w s  i n t e n s e  f l o w e r i n g  a n d  f r u i t i n g  f r o m  t h e  m i d d l e  of  
S e p t e m b e r  to  N o v e m b e r ,  a l t h o u g h  s u r v i v i n g  p l a n t s  con -  
t i n u e  flowering even up to the first week of January. 

Fruit is compressed lomentum having several glochid- 
iate prickles which point backward and forward (Figure I). 
Each fruit has 1-5 seeds, and it varies in length from 
6 to 14 mm and breadth from 2 to 3 ram. The entire fruit 
in the young stage is protected by boat-shaped concealing 
bracts but on maturation gradually emerges out. The 
maturation of seeds is always in basipetal order. The 
average seed output per fruit is maximum from mid 
October to mid November, and later on it decreases 4 
(Figure 3). The dispersal of mericarps occurs by the 
grazing animals. The glochidial prickles help in the at- 
tachment to the fur coat of cattle. The seeds are light to 
dark brown with dark spots. 

Germination. To study germination behaviour, fresh 
seeds were kept under moist filter papers in a pair of 
petri dishes. It was kept in darkness, diffused light and 
direct light, but none of the seeds responded to the above 
treatment. To know the cause, the treatments were made : 
I. Scarification by sulphuric acid; 2. high temperature 
treatment; 3. low temperature treatment; 4. treatment 
of high temperature followed by low temperature; 
5. treatment of low temperature followed by high tem- 
perature; 6. washing of seeds in running water to remove 
inhibitors, if any; 7. treatment with chemicals - thiourea, 
urea, calcium nitrate, ammonium nitrate, IAA, and GA a. 
All these treatments did not produce success in germina- 
tion. However, embryos were dissected out. It is inter- 
esting to record that fresh seeds have a rudiment embryo 
in which the plumular part is undeveloped (Figure 2a). 
A f t e r  6 m o n t h s  s t o r a g e ,  t h e  s e e d s  s h o w  u p  t o  4 0 %  ger -  
m i n a t i o n .  W a s h i n g  of  t h e s e  s e e d s  for  3 d a y s  in  r u n n i n g  
w a t e r  r e s u l t s  i n t o  9 0 %  g e r m i n a t i o n .  H e n c e  e m b r y o  d is -  
s e c t i o n  a f t e r  t h e  s t o r a g e  of s e e d s  r e v e a l s  t h a t  t h e y  re-  
q u i r e  a b o u t  6 m o n t h s  for  m a t u r a t i o n  ( F i g u r e  2b) .  H o w -  
ever ,  r u d i m e n t  e m b r y o  a n d  p r e s e n c e  o f  u n k n o w n  c h e m i -  
cal  i n h i b i t o r / s  is r e c o r d e d  in  t h e  s e e d s s  9. 

1 The author is grateful to Dr. R. S*HAI and Dr. R. S. TRIPATKI, 
Gorakhpur University, for guidance and to Dr. Y. B. SINGH, 
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The  g e r m i n a t i o n  is of epigeal  t y p e  (Figures 2 c-g).  The  
seeds s to red  for 6 m o n t h s  were al lowed to  g e r m i n a t e  a t  
d i f fe ren t  t e m p e r a t u r e s .  The  resu l t  ind ica tes  t h a t  for ger- 
m i n a t i o n  t he  t e m p e r a t u r e  r ange  is 20-55~ w i t h  an  
o p t i m u m  of 30~36~ (Figure 4). The  seedlings a p p e a r  in  
J u l y  w h e n  the re  is o p t i m u m  t e m p e r a t u r e  and  mois ture .  
This  expla ins  t he  cause  of i ts  d i s t r i bu t i on  eve rywhere  in 
t he  t rop ics  du r ing  t h e  r a i n y  season. 

P r i m a r y  d o r m a n c y  is of su rv iva l  va lue  for t he  species, 
as is i nd ica t ed  b y  i ts  p reva lence  a m o n g  wild p l a n t s  ~0-~a. 
W i n t e r  and  s u m m e r  are t he  d r y  p a r t  of t he  yea r  and  
t h e y  are u n f a v o u r a b l e  for t h e  g r o w t h  of Zornia diphylla. 
F r e s h  seeds of t he  species are ava i l ab le  in O c t o b e r -  
November ,  b u t  t h e y  show m a r k e d  d o r m a n c y  as t h e y  do 
no t  g e r m i n a t e  in a n y  condi t ion .  The  p r i m a r y  d o r m a n c y  
in f resh ly  h a r v e s t e d  seeds is due to  r u d i m e n t  e m b r y o  like 
Orchids ,  Ginkgo,  Hol ly  s. These  incomple te  seeds r each  
p o s t - h a r v e s t  m a t u r a t i o n  a f t e r  pass ing  t h r o u g h  win te r  
a n d  s u m m e r  seasons. H e n c e  o a  the  a r r iva l  of the  r a i n y  
season, t he  seed gets  re leased f rom i ts  d o r m a n t  phase ,  
f i r s t ly  due  to  t h e  f o r m a t i o n  of comple te  e m b r y o  a n d  

secondly  due to leaching  of u n k n o w n  chemica l  i nh ib i t o r / s  
in  t he  r a in  water .  Hence  for  su rv iva l  over  the  u n f a v o u r -  
able  w i n t e r  a n d  s u m m e r  seasons,  Zornia diphylla pos-  
sesses complex  t y p e  of d o r m a n c y  which  does n o t  p e r m i t  
i t s  g e r m i n a t i o n  in f resh seeds. This  b e h a v i o u r  is of g rea t  
ecological  s ignif icance s, 7. 

The  g rass l and  a n d  fores t  h a b i t a t s  of G o r a k h p u r  h a v e  
in tense  b io t ic  a c t i v i t y  of ca t t l e  and  man .  Graz ing  and  
sc rap ing  are special  fea tures .  M o n t h l y  h e r b a l  r e m o v a l  b y  
sc rap ing  is obse rved  to  s t i m u l a t e  shoo t  p r o d u c t i o n  in 
t he  species wh ich  is a c h a r a c t e r  of n o n - p a l a t a b l e  species 
of g rass land  s . The  reason  for good g r o w t h  for th i s  non-  
p a l a t a b l e  species m a y  be  due to comple te  absence  of 
p a l a t a b l e  species s. 
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Structure of Furaster in ,  a Chlorinated Metabol i te  f r o m  the Fungus  Phialophora asteris ( D o w n s o n )  
Burge  et Isaac ~ 
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Summary. Furas t e r in ,  4 - ch lo ro -7 -hydroxy-5 -me thoxy-2 -mefhy l -benzo fu ran ,  a new n a t u r a l l y  occur r ing  mono-ch lo-  
r i n a t e d  fungal  m e t a b o l i t e  was  isola ted f rom Phialophora Asteris (Downson) Burge  e t  Isaac.  I t s  possible  r e l a t ionsh ip  
w i t h  t he  b io syn the t i c a l  p a t h w a y  of t he  fungi toxic  d i ch lo r ina t ed  fungal  m e t a b o l i t e  c ryp tospor iops in  is discussed. 

I n  t he  scope of our  work  on  d i f fe rent  Phialophora 
vascu l a r  p a t h o g e n s  on p l a n t s  2, we h a v e  now  s tud ied  
Phialophora asteris (Downson)  Burge  et  I saac  a. Myco- 
logical f indings  p r o v e d  i ts  close r e l a t ionsh ip  w i t h  P.  
asteris f. sp. helianthi 4. The  l a t t e r  species was  earl ier  found  
to  p roduce  ( - ) c ryp tospor iops in  5, the  e n a n t i o m e r  of t he  
fmagitoxic and  a n t i b i o t i c  p r o d u c t  c ryptospor iops in* ,  7 
(Id, Scheme) P r o d u c t  Id  was earl ier  i so la ted  b y  McGAH- 
REI~ e t  aLL and  STRVNZ et  al. 7 f rom Sporormia aNinis 
(Sacc.) B o m m  and  Rous  a n d  Cryptosporiopsis sp., respec-  
t ively.  Our  a im was to  p rove  a c h e m o t a x o n o m i c  re la t ion-  
sh ip  be tween  P. asteris f. sp. helianthi and  P. asteris 
(Downson) Burge  e t  Isaac.  T he  p re sen t  p a p e r  descr ibes  
t he  isola t ion and  iden t i f i ca t ion  of a ch lo r ina t ed  m e t a b o l i t e  
f rom the  l a t t e r  species. I t s  possible  r e l a t ionsh ip  to t he  bio-  
syn thes i s  of c ryp tospo r iops in  is discussed. T he  fungus  
was s imi la r ly  g rown  in l iquid  s t a t i o n a r y  cu l tu res  as was  
ear l ier  descr ibed for P. asteris f. sp. helianthi s. G r o w t h  of 
t h e  o rgan i sm was s o m e w h a t  s lower ( to ta l  per iod  24 days) .  
The  isola t ion  of me t abo l i t e s  was  iden t ica l  to  t he  m e t h o d  
appl ied  for ( - ) c ryp tospor iops in  5. 

T h i n  layer  c h r o m a t o g r a p h y  (using Merck Fer t igp la t~en  
SiO2; c h l o r o f o r m - m e t h a n o l  5%) p r o v e d  the  presence of a 
s u b s t a n c e  w i t h  a s imi la r  Rf -va lue  as ( - ) c ryp tospor iops in  
(Rf 0.72). The  u n k n o w n  p r o d u c t  ( I I b  or c, Scheme) was 
pur i f ied  b y  p r e p a r a t i v e  t h i n  layer  c h r o m a t o g r a p h y  in a 
f inal  yield of 0.1 m g  f rom each  l i ter  of cu l tu re  med ium.  
Gas c h r o m a t o g r a p h y  (3 % OV-17,  i so the rma l ly  a t  160 ~ 
p r o v e d  t he  p r o d u c t  to  be  a t  leas t  95% pure,  t he  r e m a i n i n g  
pe rcen t age  be ing  composed  of several  m ino r  q u a n t i t i e s  
of impur i t ies .  

Mass s p e c t r o m e t i y  revea led  the  molecula r  we igh t  212 
w i t h  a t yp i ca l  i n t e n s i t y  r a t io  be t w een  t he  ions M+ a n d  
(M + 2)+ of 3:1,  i nd i ca t i ve  for t he  presence  of a single 

isotopic ch lor ine  a tom.  Loss of 36 mass  un i t s  f rom the  
f r a g m e n t  a t  m/e 169 w i t h  s i m u l t a n e o u s  d i sappea rance  of 
t he  t yp ica l  i sotope f r a g m e n t  a t  m/e 133 + 2 f u r t h e r  sup-  
p o r t e d  t he  m o n o - c h l o r i n a t e d  n a t u r e  of the  u n k n o w n  
compound .  A t  f i rs t  ins tance ,  t h e  above  f indings  s t rong ly  
sugges ted  a close r e l a t ionsh ip  be tween  t he  u n k n o w n  pro- 
d u c t  and  c ryp tospor iops in  (Id). The  l a t t e r  p r o d u c t  w i t h  
molecu la r  we igh t  264 could yield - a f t e r  r e p l a c e m e n t  of 
one  chlor ine  a t o m  b y  h y d r o g e n  a n d  a d d i t i o n a l  dehy -  
d r a t i o n  - a p r o d u c t  possess ing t he  cor rec t  molecu la r  
w e i g h t  212 in a g r e e m e n t  w i t h  t he  molecula r  fo rmula  ob-  
t a i n e d  f rom exac t  mass  m e a s u r e m e n t s ,  C10H,C10 a. How-  
ever,  t he  presence  of t he  m e t h y l e s t e r  g roup  was no t  con-  
f i rmed  b y  t he  mass  spec t rum.  Typ ica l  f r a g m e n t a t i o n  b y  
loss of 59 mass  un i t s  a n d  a s t rong  f r a g m e n t  ion a t  m/e 59, 
as obse rved  in the  s p e c t r u m  of Id,  were lacking f rom t h e  
s p e c t r u m  of t he  unknown .  

The  100 MHz 1 H - N M R - s p e c t r u m  measu red  in CC1 a 
showed  an  OMe-resonance  a t  d 3.9 p p m  in a ve ry  s imi la r  
region as in  t he  s p e c t r u m  of Id,  however ,  t he  t y p i c a l  re- 
sonances  be longing  to t he  allylic s ide-chain  were no t  
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