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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-  

1 H. SINGI~, V. K. KAPOOR and A. S. CHAWLA, J. seient, ind. Res. 28, 
229 (1969). 

2 j .  KoPcEWlCZ, Phytoehemistry 10, 1423 (1971). 
8 j .  KoPcEwlcz, New Phytol. 71, 129 (1972). 
4 j .  KoPcEWlCZ, Z. Pflanzenphysiol. 67, 373 (1972). 
5 W. NOCKE, Biochena. J. 78, 593 (1961). 
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tioI1 was measured  in a Specol spec t rocolor imeter  a t  474, 
515 and  556 nm; agains t  s imilar ly  t r e a t ed  reagent  b lanks  
in 10 m m  glass cells. The readings  were corrected for 
unspecific background  colour by  apply ing  Ecorr .  = 
2Es15-/E474 + E556/5. 

The results  of analysis  (Table) ind ica ted  t h a t  t he  smal- 
lest con ten t  of estrogen-l ike subs tances  occurs in unroo ted  
d o r m a n t  h y a c i n t h  bulbs, and  t h a t  t h e y  are p resen t  only  
in leaves and  inflorescence. In  tile non-co ld - t rea ted  bulbs  
which  were p l an t ed  in soil and  had  grown all the  t ime  in 
t he  greenhouse,  about  2-fold increase of the  con ten t  of 
estrogen-l ike subs tances  was observed  in leaves and 
inflorescence dur ing f lowering t ime.  However ,  es t rogen-  
like subs tances  were no t  found  in t he  f leshly scales and 
roots.  

Occurrence and distribution of estrogen-like substances in different 
organs of cold-treated and non-cold-treated hyaointh bulbs 

In  t he  co ld- t rea ted  h y a c i n t h  bulbs  analyzed at  the  
f lowering t ime,  an increase of t he  co n t en t  of es t rogen-l ike 
subs tances  in leaves and inflorescence was observed.  These 
subs tances  were also found  in f leshly scales and  roots  in 
co ld- t rea ted  bulbs.  

I t  can be t h e n  summar ized  t h a t  as in t he  o ther  species 
so far inves t iga ted  the  es t rogen-l ike  subs tances  are 
p resen t  in h y a c i n t h  p lants .  Af ter  the  cold t r e a t m e n t  of 
h y a c i n t h  bulbs  - which  is necessary  for normal  g rowth  of 
inflorescence and  leaves - an increase in t he  level of 
es t rogen-l ike subs tances  took  place. I t  is known f rom 
other  da ta  6 t h a t  es t rogens  can replace a low t e m p e r a t u r e  
t r e a t m e n t  in the  f lowering process  of Cychorium intybus. 

Zusammenfassung. K&tteeinwirkung auf H y a z i n t h e n -  
knollen, welche eine normale  En twick lung  yon  Blti ten- 
st/~nden verursacht ,  f i ihrt  gleichzeit ig zu einer a l lgemeinen 
Ste igerung des Oes t rogengehal tes  in der  Pf lanze  mi t  
H d c h s t w e r t e n  in den Bl&ttern und  Blt i tenst / inden.  

Typeof bulbs Heel Scales Leaves Inflore- Roots 
scenee 

Dormant bulbs analyzed 
in November 1972 0 0 23 9 -- 
Non-cold treated bulbs 
analyzed at the flowering 
time (January 16, 1973) 0 0 42 21 0 
Cold-treated bulbs 
analyzed at the flowering 
time (January 20, 1973) 0 27 62 33 21 
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Results are expressed in ~xg equivalent of estrone in 100 g of fresh 
weight plant material J. KOPCEWICZ, Naturwissensehaften 57, 136 (1970). 

Self-Inhibiting Extracellular Proteins from Aspergillus oryzae 

Earl ier  we descr ibed the  occurrence of b o t h  self- 
s t imula t ing  and  self- inhibi t ing subs tances  ill cul tures  of 
f i l amen tous  fungi  1-3. I t  was shown t h a t  t he  stage of 
ac t ion dur ing  the  cul ture deve lopmen t  of these  organisms 
is of crit ical impor tance .  Tills expla ins  t he  curious re- 
sponse one very  of ten  gets in these  cul tures by  d i f ferent  
inoeulum sizes. Using low concen t ra t ion  subs t ra tes  (10 g/1 
carbon source) f i l t ra tes  f rom very  young  cul tures of 
A. oryzae when  added  at  the  s tage of inocula t ion  to fresh 
cul tures  showed inhib i t ing  effects  of g rowth  which  of ten 
h a d  las t ing effects up to la ter  s tages of growth.  The 
impl ica t ions  in cont inuous  cul ture opera t ion  are obvious.  
In  fact  there  are great  difficulties in ma in ta in ing  a t rue  
equi l ibr ium of myce l ium con ten t  ill homogeneous  single 
s tage cont inuous  culture,  and the  range of di lut ion ra tes  
al lowing cont inuous  procedure ,  a lbei t  w i th  considerable  
var ia t ions  in myce l ium content ,  is ve ry  narrow. 

W i t h  high subs t r a t e  concen t ra t ions  on media  produc ing  
a s l ight ly alkaline reac t ion  we could now show t h a t  in 
cont inuous  cul ture of A. oryzae sel f - inhibi t ing ext ra-  
cellular compounds  occurred (when t e s t ed  as above), 
a l though the  concen t ra t ion  of these  subs tances  seemed 
out  of phase  wi th  the  var ia t ions  of myce l ium conten t .  
An example  of t he  effect  of smal l  amoun t s  of cul ture  

1 j .  ]~EYRATH, Experientia 18, 41 (1962). 
2 j.  MEYRATH and A. F: MclNToSH, Can. J. Microbiol. 11; 67 (1965). 
3 M. N. OI~A and J. MEYRATH, Path. Microbiol. 30, 959 (1967}. 
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Fig. 1. Effect of culture filtrate (supernataut) from deep continuous 
culture of A. oryzae on fresh stationary cultures of the same organism. 
Exparimental characteristics. Deep culture. Substrate : potato starch, 
40 g; (NHd)2SOd, 16 g; KH~P04, 4 g; citric acid, 10 g; glacial acetic 
acid, 6.9 ml; MgSOd.7HsO , 0.6 g; FeC13.6H20, 0.1 g; CaC12.6H20 , 
10 mg; ZnSOd.7H20, 5 rag; CuSO 4. 5H20 , 0.5 rag; MnSOd.4H~0, 
0,5 mg; pH adjusted (NaOH) to 6.8; distilled water up to 11. Dilution 
rate, 0.04 h-l; temperature 30~ mycelium separated by centri- 
fuging. 
Stationary culture. Substrate: glucose, 40 g; (NHd)2SOd, 1 g; MgSO 4. 
7H20 ~ 0.3 g; FeCla.6HaO, 0.003 g; Na~HPOd, 9.46 g; KH2PO 4, 9.07 g; 
distilled water up to i 1. 10 ml portions of sterile medium distributed 
in 100-ml sterile conical flasks; 1.5 ml conidial suspension in mem- 
brane-filtered supernatant (or sterile water as control} from deep 
culture added to each; inoculum size, 2 • 105 coniciia/ml. 


