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genese d u r c h  i n t ens ive  A k k u m u l a t i o n  des P e n t a h y d r o x y -  
cha lkons  mark ie r t .  Ob das  T e t r a h y d r o x y -  u n d  das  
T e t r a h y d r o x y - 3 - m e t h o x y c h a l k o n / i h n l i c h e  K i n e t i k e n  zei- 
g e n ,  i s t  noch  of ten  . . . . . .  

Mi t  d iesen U n t e r s u c h u n g e n  k o n n t e  nachgewiesen  wet-  
den, dass  bet  Syn these  mehre re r ,  im  B - R i n g  ve r sch i eden  
subs t i t u i e r t e r  F l avono le  e n t s p r e c h e n d  subs t i t u i e r t e  Chal-  
kone  in b e s t i m m t e n  S tad ien  der  O r g a n e n t w i c k l u n g  
a k k u m u l i e r t  werden.  D a m i t  k a n n  frei l ich noch  n ich t s  
fiber den  b iogene t i s chen  Z u s a m m e n h a n g  de r  e inze lnen  
K o m p o n e n t e n  ausgesag t  werden.  Die vol ls t / indige  Uber -  
e i n s t i m m u n g  in  der  S u b s t i t u t i o n  l~sst  es j edoch  als wahr -  
sche in l ich  erscheinen,  dass  bet  dem  h ie r  u n t e r s u c h t e n  
O b j e k t  das  S u b s t i t u t i o n s m u s t e r  der  F l avono le  schon  auf  
der  Cha lkons tu fe  fes tgelegt  sein diirf te.  

Summary.  D u r i n g  t he  d e v e l o p m e n t  of a n t h e r s  in  
Tul ips  cv. 'Ape ldoorn '  t h e  fol lowing cha lcones  were 
i so la ted :  2', 3, 4, 4', 6 - p e n t a h y d r o x y c h a l c o n e  as t h e  m a i n  
c o m p o n e n t  a n d  2', 4, 4' ,  6 ' - t e t r a h y d r o x y - 3 - m e t h o x y -  
chMcone as well  as 2', 4, 4', 6 ' - t e t r a h y d r o x y c h a l c o n e  in a 
v e r y  smal l  a m o u n t .  
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Studies  on Yel low Mosaic  D i sease  of Soybean .  I.,Effect of Virus Infection on Plant  P i g m e n t s  

The  adverse  effects of v i rus  in fec t ion  on  t he  p l a n t  pig- 
m e n t s  h a v e  been  s t ud i ed  1-3. T he  va r ious  t ypes  of yel low- 
ing a n d  mosa ic  p a t t e r n s  assoc ia ted  w i t h  v i rus  diseases m a y  
ref lect  t h e  e x t e n t  to  wh ich  t he  p l a n t  p i g m e n t s  are affected.  
The  effects  of yel low mosaic  disease on  t he  p i g m e n t s  of 
soybean  are  r epo r t ed  in th i s  paper .  

The  young  a n d  m a t u r e d  leaves  of soybean  showing  mild,  
m o d e r a t e  a n d  severe  s y m p t o m s  of yel low mosaic  disease, 
were col lected in t he  morn ings .  C o m p a r a b l e  con t ro l s  of 
h e a l t h y  leaves  were also ob ta ined .  T he  c o n t e n t s  of chloro-  
phy l l  a, b a n d  t o t a l  ch lorophyl l s  were e s t i m a t e d  b y  t he  
m e t h o d  of YOSHIDA et  a13 a n d  expressed as m g  of chloro-  
phy l l /g  of leaf. The  ca ro teno ids  were e x t r a c t e d  b y  t i le  
m e t h o d  of HARDER et  al. 5 a n d  t h e  i n t e n s i t y  of t he  colour  
w a s  m e a s u r e d  a t  460 nm.  T he  c o m p a r a t i v e  ca ro teno ids  
c o n t e n t s  of diseased leaves  were ca lcula ted ,  t a k i n g  t he  con- 
t e n t  of h e a l t h y  leaves  as 100.00. 

The  ch lorophyl lase  a c t i v i t y  of t h e  h e a l t h y  and  diseased 
samples  was d e t e r m i n e d  b y  mod i fy ing  t he  m e t h o d  of 
WILLSTXWER and  STOLL s. T he  ch lo rophy l l  c o n t e n t  of t he  
so lu t ion  used as s u b s t r a t e  was  d e t e r m i n e d  b y  t h e  m e t h o d  
of YOSHID~_ e t  al. ~. Af ter  an  i n c u b a t i o n  per iod  of 24 h, t he  
a m o u n t s  of ch lo rophy l l  le f t  in  t h e  so lu t ion  were d e t e r m i n e d  
for  d i f fe ren t  samples  a n d  t he  a m o u n t s  of ch lo rophy l l  
des t royed  were ca lcu la ted  b y  subs t rac t ion .  

The  ch lo rophy l l  c o n t e n t s  of in fec ted  leaves  decreased 
progress ive ly  w i t h  inc reas ing  i n t e n s i t y  of s y m p t o m s .  The  
r educ t i on  in t he  c o n t e n t s  of ch lo rophy l l  f r ac t ions  a, b a n d  

t o t a l  showed  s imi la r  t r ends .  I n  t he  case of m a t u r e d  1eaves 
in fec ted  b y  t h e  virus ,  t h e  pe rcen t age  of decrease  over  
h e a l t h y  p rogress ive ly  increased  f rom 9.69 to  79.66, indi -  
ca t ing  a h e a v y  r e d u c t i o n  in t he  ch lo rophy l l  a c o n t e n t s  of 
severely  in fec ted  leaves  (Table  I). The  y o u n g  severely  in- 
fec ted  leaves  also showed  such  a r e m a r k a b l e  r educ t i on  of 
68.06% over  h e a l t h y  leaves.  The  effect  of v i rus  in fec t ion  
on ch lo rophy l l  b is less, as c o m p a r e d  to  ch lo rophy l l  a. Si- 
mi la r  progress ive  r educ t i on  of t h i s  f rac t ion  was also evi- 
den t  as t h e  i n t e n s i t y  of t he  s y m p t o m s  increased.  Maxi-  
m u m  reduc t i on  in ch lo rophy l l  b c o n t e n t s  was obse rved  in 
severe ly  in fec ted  y o u n g  a n d  m a t u r e d  leaves.  

The  ra t io  of ch lo rophy l l  a to  ch lo rophy l l  b was  a l te red  
due to  v i rus  infect ion.  B o t h  y o u n g  a n d  m a t u r e d  leaves  
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Table I. Chlorophyll and carotenoids contents of healthy and diseased soybean leaves 

Nature Of samples Chlorophyll fractions (mg/g of leaf) 

Chlorophyll a Chlorophyll b Total chlorophyll 

Carotenoids (parts) 

Matured leaves 
Healthy 1.332 1.976 3.308 
Mild 1.203 (9.69) �9 1.887 (4.51) 3.090 (6.29) 
Moderate 0.808 (39.34) 1.690 (14.48) 2.498 (24.49) 
Severe 0.271 (79.66) 1.045 (47.07) 1.316 (60.22) 

Young leaves 
Healthy 1.440 2.221 3.661 
MiId 1.300 (9.72) 2.122 (4.46) 3.422 (6.51) 
Moderate 0.811 (43.69) 1.475 (33.59) 2.286 (37.56)- 
Severe 0.460 (68.06) 1.085 (51.15) 1.545 (57.80) 

100.00 
84.99 (5.01) 
81.66 (8.34) 
71.66 (18.34) 

i00.00 
89.64 (10.36) 
84.47 (15.53) 
70.68 (29.32) 

The percentages of decrease over healthy are given in parentheses. 
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showed t h e  r a t io  to  be  a r o u n d  40: 60. I n  t he  in fec ted  
m a t u r e d  leaves,  t h e  r a t io  was r educed  to  38.93:61.07,  
32.34:67.66 and  20 .51 :79 .49  re spec t ive ly  in leaves  ex- 

Table II. Activity of chlorophyllase in healthy and diseased soybean 
leaves 

Nature of samples Chlorophyll destroyed (nag) 

Matured leaves 
Healthy 0.23035 
Mild 0.14160 
Moderate 0.09115 
Severe 0.07305 
Young leaves 
Healthy 0.05035 
Mild 0.38150 
Moderate 0.33915 
Severe 0.14160 
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The ratio of chlorophyll a to chlorophyll b in healthy and diseased 
soybean leaves. 

h i b i t i n g  mild,  m o d e r a t e  a n d  severe  s y m p t o m s  of t he  
disease.  S imi la r  changes  in t he  in fec ted  y o u n g  leaves  were 
observab le .  The  ra t io  of ch lo rophy l l  a to  ch lo rophyl l  b in  
the  y o u n g  leaves  e x h i b i t i n g  mild;  m o d e r a t e  a n d  severe  
s y m p t o m s  were 37.98 : 62.02, 35.91 : 64:09 and  29.77 : 70.23 
r e spec t ive ly  (Figure).  

The  ca ro teno id  c o n t e n t s  of b o t h  m a t u r e d  a n d  y o u n g  in-  
fec ted  leaves  reg is te red  a r educ t i on  due to  in fec t ion  b y  t he  
virus.  The  m a x i m u m  r e d u c t i o n  in t he  c o n t e n t s  of these  
p i g m e n t s  was  obse rvab le  in severe ly  infec ted  leaves  
(Table  I). 

The  v a r i a t i o n s  in  t h e  ch lo rophy l l  c o n t e n t s  of in fec ted  
p l a n t s  i nd i ca t ed  t h a t  t he  ch lo rophyl lase  a c t i v i t y  m a y  be  
induced  b y  v i rus  infect ion.  I n  t he  case of y o u n g  leaves,  t he  
a c t i v i t y  of eh lo rophyl lase  was app rec i ab ly  increased  soon 
a f t e r  infect ion.  The  a c t i v i t y  was r educed  as t he  s u b s t r a t e  
in  t he  leaves,  s h o w i n g  m o d e r a t e  a n d  severe  s y m p t o m s ,  be-  
gan  to d rop  rap id ly .  I n  t he  m a t u r e d  leaves  also, a s imi la r  
t r e n d  in  t he  a c t i v i t y  of ch lo rophyl lase  could be obse rved  
in t he  leaves showing  d i f fe ren t  i n t e n s i t y  of s y m p t o m s ,  
t h o u g h  t h e  a c t i v i t y  in  t he  infec ted  t i s sues  was below the  
level  of h e a l t h y  leaves.  I t  is r easonab le  to  conclude  t h a t  
the  apprec iab le  r educ t ions  in  t he  d i f fe ren t  ch lo rophyl l  
f r ac t ions  of t he  in fec ted  t i ssues  m a y  be  due  to  t he  accelera-  
t ed  d e s t r u c t i o n  of t he  p i g m e n t s  b y  t he  ch lorophyl lase ,  s ince 
t h i s  e n z y m e  is k n o w n  to  p l ay  a s ign i f i can t  role in  t he  des- 
t r u c t i o n  of ch lo rophy l l  in v i rus - in fec ted  t i ssues  2, 3, ~. 

Zusammen/assung. Es wird  gezeigt,  dass  die A b n a h m e  
des Ch lo rophy l lgeha l t s  in  den  yon  der  ge lben  Mosaik-  
K r a n k h e i t  be fa l l enen  Soyabohnenb l~ i t t e rn  auf  eine S t imu-  
l i e rung  der  Ch lorophy l l ase -Akt iv i t&t  im F r i i h s t a d i u m  der  
E r k r a n k u n g  zur i ickzuff ihren ist. 
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Estrogen-Like Substances in Dormant  and Cold-Treated Hyacinth bulbs (Hyacinthus orientalis L.) 

The  es t rogens  h a v e  been  i so la ted  f rom m a n y  p l a n t  
t i ssues  1. I t  h a s  also been  found  t h a t  es t rogens,  in  develop-  
ing neu t ra l ,  long- a n d  s h o r t - d a y  p lan t s ,  a p p e a r  a t  t he  t i m e  
of f lower  b u d  f o r m a t i o n  and  r each  a m a x i m u m  a t  t i le 
t i m e  of t h e i r  e x p a n s i o n  ~-4. 

The  p r e s e n t  e x p e r i m e n t  concerns  t h e  effect  of cold- 
t r e a t m e n t  on  t he  occur rence  a n d  d i s t r i b u t i o n  of es t rogen-  
l ike subs t ances  in  d i f fe ren t  o rgans  of h y a c i n t h  bulbs .  The  
bu lbs  of Hyacinthus orientalis L., cv. Del f t  Blue  w i t h  
c i rcumference  of 14 cm, were used as p l a n t  ma te r i a l .  The  
level  of es t rogen- l ike  subs t ances  was  d e t e r m i n e d  in :  
1. s to red  unroo ted ,  d o r m a n t  h y a c i n t h  bulbs ,  ana lyzed  in 
N o v e m b e r  1972, 2. bu lbs  wh ich  were p o t t e d  in  Oc tobe r  
1972 a n d  t h e n  k e p t  in  the  g reenhouse  a t  25~ u n t i l  
f lower ing  t i m e  a n d  ana lyzed  on  J a n u a r y  16, 1973 (these 
b u l b s  g rowing  in u n n a t u r a l  cond i t ions  showed a b n o r m a l  
d e v e l o p m e n t  of inf lorescence a n d  leaves),  3. bu lbs  wh ich  
were p o t t e d  in Oc tobe r  1972, t h e n  t r e a t e d  w i t h  low t em-  
p e r a t u r e  (4~ un t i l  t h e  end  of D e c e m b e r  1972; a t  t h i s  

da t e  bu lbs  were t r an s f e r r ed  to t h e  g reenhouse  (25 ~ where  
n o r m a l  g r o w t h  t ook  place, a n d  t h e n  samples  were t a k e n  for 
ana lys i s  a t  t he  f lower ing  t i m e  ( J a n u a r y  20, 1973). 

Samples  of t he  fol lowing b u l b  o rgans  were ana lyzed  
s i m u l t a n e o u s l y :  roots,  heel, f leshy scales, inf lorescence 
a n d  leaves .Frozen  m a t e r i a l  was homogen i zed  in m e t h a n o l  
and  t he  h o m o g e n a t e  f i l tered.  The  f i l ter  pel le t  was e x t r a c t e d  
in a Soxhle t  a p p a r a t u s  With a benzene  m e t h a n o l  m i x t u r e  
3 : 1 v / v  for 6 h. Me thods  of e x t r a c t i o n  a n d  c h r o m a t o g r a -  
p h y  were t he  same as descr ibed  p rev ious ly  2. F o r  t h e  
q u a n t i t a t i v e  d e t e r m i n a t i o n  of t he  es t rogen- l ike  subs t ances  
t he  K o b e r  colour  r eac t ion  was app l ied  5 a n d  l ight  absorp-  
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