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dark.  S t ra in  8M2 was !ound to produce  Sclerotia in the  
d a r k  over  a wider  range of t e m p e r a t u r e  t h a n  the  pa r en t  
s t ra in  (20-33°C) and even a few in the  l ight  a t  25°C. 
Outs ide  these  t empera tu res ,  however ,  o n l y  Conidia ap-  
peared,  a l though  the i r  p roduc t ion  was  far  less a b u n d a n t  
t han  in s t ra ins  8 and 8M1 unde r  s imilar  condi t ions .  

Cultures of the  pa ren t  s t ra in  8, and  the  va r i an t s  8M1 
and  8M2 were also grown in the  l ight  and  dark  a t  25°C on 
agar  media  wi th  v a r y i n g  concen t r a t i ons  of glucose a n d  
mycological  peptone .  U n d e r  cond i t ions  of low glucose and  
pep tone  concen t ra t ions  all th ree  s t ra ins  p roduced  some 
Conidia in e i ther  the  l ight  or dark,  b u t  no Sclerotia.  High  
concen t ra t ions  of glucose and  pep tone  were conduc ive  to  
the  p roduc t ion  b y  all th ree  s t ra ins  of Conidia  in t h e  l ight  
and  of Sclerotia in the  da rk ;  however ,  8M2 still  p roduced  
far fewer Conidia in the  l ight  t h a n  8 or 8M1, and  8MI 
produced  only  a few Sclerot ia  in the  dark,  c o m p a r e d  to 
the i r  a b u n d a n t  p roduc t i on  unde r  these  condi t ions  by  8 
and  8M2. 

Thus  by  va ry ing  s imple cu l tura l  condi t ions  it is possible 
to induce  the  p a r e n t  s t ra in  to  p roduce  colonies w i th  only  
Conidia, or Conidia and  Sclerotia,  or only  Sclerot ia ;  
fu r the rmore ,  va r i an t s  have  been  eas i ly  selected in which  
the  ab i l i ty  to  p roduce  pr inc ipa l ly  e i ther  Conidia  or 
Sclerot ia  has  p r e d o m i n a t e d .  I t  appears  t h a t  th is  fungus  
could p rov ide  a va luable  tool  for morphogene t i c  s tudies.  

Zusammenfassung. Aspergillus ~aponicus bi lde t  je nach  
den  Bel ichtungs- ,  T e m p e r a t u r -  und  E r n ~ h r u n g s b e d i n -  
gungen,  u n t e r  denen  er w/ichst,  en twede r  nu r  Konid ien  
oder  nur  Sklerot ien oder  beide zusammen ,  
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F u n g i  o n  t h e  S u r f a c e  o f  L e g u m e  R o o t  N o d u l e s  

a n d  P h o s p h a t e  S o l u b i l i z a t i o n  

Whi le  t he  i m p o r t a n c e  of fungi  on the  roo t  surface of 
p l an t s  has  been  recognized  l-a, t h e  presence  of fungi  such 
as Cephalosporium sp.,  A lternaria sp.,  A spergillus sp.,  and  

Table I. Effect of Cephalosporium sp. on phosphate-dissolving ability 
of bacteria 

Treatment nag P205 mg P~O 5 % P205 ~ 
solubilized/ solubilized solubflized 
50mlmedium over 
(average of 4 control 
replicates) 

Non-inoculated 11:69 - - 
medium (control) 

Bacillus circulans 18.58 6.89 6.70 

B. circulans + Cephalo- 15.47 b 3.78 3.68 
sporium sp. 

Escherichia [reundii 20.49 8.80 8.56 

E. ]reundii + Cephalo- 18.45 b 6.76 6.58 
sporium sp. 

Bacillus megatherium 19.24 7.55 7.34 
oar. phosphaticum 
(isolated from phospho- 
bacteria, a bacterial 
fertiliser from USSR} 

B. megalherium var. 18,31 6.62 6.44 
phosphaticum + Cephalo- 
sporium sp. 

B. megatherium (Indian 17.92 6.23 6.06 
strain) 

B. megatherium {Ind.) 18.12 6.43 6.25 
+ CephaIosporium sp. 

Cephalosporium sp. 18.32 6.63 6.45 

Figures obtained after deducting the amount of phosphorus solubi- 
lized due to autoclaving in the non-inoculated control medium. 
b Significant inhibition. S.E. 0.708; C.D. at 5% level is 2.04. 

Penicitlium sp. on the  surface of roo t  nodules  of some 
legumes,  and  the  an t ib io t ic  ac t iv i ty  of some of t h e m  
towards  rhizobia ,  has  recen t ly  been  r e p o r t e d  4. W h e n  
Cephalosporium sp. and  Alternaria sp. were screened for 
an t ib io t ic  ac t iv i ty  t owards  phospha te -d i s so lv ing  bac-  
ter ia ,  i t  was found  t h a t  t he  cu l ture  f i l t ra te  of Cephalo- 
sporium sp. i nh ib i t ed  the  g rowth  of four  species of phos-  
pha te -d i sso lv ing  bac te r ia  on solid agar  med ium.  As a 
na tu ra l  corol lary to  th i s  f inding,  the  e x t e n t  to  which  the  
fungus  af fec ted  the  phospha te -d i s so lv ing  abi l i ty  of these  
bac te r i a  was  d e t e r m i n e d  by  al lowing the  bac te r i a  to  
in te rac t  indiv idual ly  w i t h  Cephatosporium sp. on  a l iquid 
subs t r a t e  con ta in ing  5 g of Ca3PO4/1 n. The solubil ized 

Table I1. Phosphate-dissolvlng ability of fungi on the surface of 
legume root nodules 

Fungi nag P2Os mg P2Os % P~O~ a 
solubilized] solubilized solubilized 
50mlmedium over 
{average of 4 control 
replicates) 

Non-inoculated 11.92 - - 
medium (control) 
Cephalosporium sp. 18.22 6.30 6.14 
Alternaria sp. 18.98 7.06 6.88 
Aspergillus sp. 18.67 6.75 6.58 
PeniciIlium sp. 74.50 68.58 61.01 

Figures obtained after deducting the amount of phosphorus solu- 
bilized due to autoclaving in the non-inoculated control medium. 
S.E. 1.09; C.D. at 5% level is 3.28. 
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p h o s p h o r u s  was e s t i m a t e d  in t e r m s  of P205 b y  t he  v a n a d o -  
m o l y b d a t e  m e t h o d  6 in a K l e t t  pho toe lec t r i c  co lor imete r  
us ing  420 m/~ fil ter.  The  re su l t s  (Table  I) showed  t h a t  sig- 
n i f i c an t  i n h i b i t i o n  of phospha t e -d i s so lv ing  a c t i v i t y  h a d  
occu r red  w i t h  r e g a r d  to  two  of t he  four  b a c t e r i a  t e s t ed  in 
t he  p r e s e n t  s tudy .  Howeve r ,  i n t e re s t ing ly  enough ,  i t  was  
found  t h a t  CephaIosporium sp. a lone  (in con t ro l  series) 
h a d  re leased  as  m u c h  p h o s p h o r u s  as t he  i n d i v i d u a l  bac-  
t e r i a  did.  Some  soil  fungi  are  k n o w n  to  sotubil ize phos -  
p h a t e s  7. Never the less ,  i t  was  cons idered  i m p o r t a n t  to  ex- 
t e n d  t h e  s t u d y  to  d e t e r m i n e  t h e  phospha te -d i s so lv ing  
a b i l i t y  of t he  fung i  occu r r ing  on  t he  surface of nodules .  
T h e  resu l t s  of such  a s t u d y  (Table  I I )  conf i rmed  n o t  on ly  
t he  ab i l i t y  of Cephalosporium sp. to  solubil ize p h o s p h a t e  
b u t  also i nd i ca t ed  t h a t  a l l  t h e  four  fungi  t e s ted  h a d  the  
same  p r o p e r t y .  N o t e w o r t h y  was t he  fac t  t h a t  Penicillium 
sp. re leased t h e  m a x i m u m  a m o u n t  of phosphorus ,  a m o u n t -  
ing to  n e a r l y  four  t imes  t h a t  of i n d i v i d u a l  bacter ia .  Since 
the  n u m b e r  a n d  d e n s i t y  of nodu les  are g rea t ly  s t i m u l a t e d  
b y  p h o s p h o r u s  s, t h e  resu l t s  of t he  p re sen t  s t u d y  ind ica te  
the  role of n o d u l a r  surface  fungi  as p r o b a b l e  agents  in  t he  
mob i l i za t i on  of p h o s p h a t e s  in s i tu  f rom t he  soil in to  the  
nodules  9. 

Zusammen/assung. Es wi rd  nachgewiesen ,  dass  a n  den  
XVurzelkn611chen yon  L e g u m i n o s e n  Sch immelp i l ze  vor-  
k o m m e n ,  die C a l c i u m p h o s p h a t  a b b a u e n  u n d  o f fenbar  die 
B i t d u n g  de r  \ V u r z e l k n 6 t c h e n  se lber  f6rdern .  
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Stud ie s  on  the  Kinet ic  of A lka l ine  P h o s p h a t a s e  
R e a c t i o n  in Ehr l i ch  A s c i t e s  T u m o u r  Ce l l s  w i t h  

the  U s e  of In ter f eren ce  M i c r o s c o p y  

T h e  use  of i n t e r f e rence  mic roscopy  in  e n z y m e  h is to-  
c h e m i s t r y  was p r e s e n t e d  b y  DAVIES e t  al. 1, BARTER et  
al. ~, a n d  CASSELMAN 3, who e s t i m a t e d  q u a n t i t a t i v e l y  
a lka l ine  p h o s p h a t a s e  a c t i v i t y  in  k i d n e y  a n d  in tes t ine  
b r u s h  border .  T h e  m e t h o d  is ba sed  o n  the  m e a s u r e m e n t  
of t h e  increase  of t he  op t i ca l  p a t h  di f ference (OPD) 
du r ing  i n c u b a t i o n  of t he  t i ssue  in Gomor i ' s  m e d i u m  for 
a lka l ine  p h o s p h a t a s e .  T h e  e n z y m a t i c  a c t i v i t y  can  be ex- 
pressed  as a n  increase  of O P D  per  u n i t  of t ime,  which  
reflects  t h e  p r e c i p i t a t i o n  r a t e  of ca l c ium p h o s p h a t e  due 
to e n z y m a t i c  ac t ion .  

I n  t he  p r e s e n t  work  th i s  m e t h o d  was  app l ied  to smears  
of cells w i t h  a low a lka l ine  p h o s p h a t a s e  ac t iv i ty .  The  
Eh r l i ch  asci tes  t u m o u r  cells were  t a k e n  f rom mice 5 days  
af te r  i nocu la t ion .  The  smear s  were  m a d e  on  cover  slides 
5 × 4.5 c m  a n d  f ixed for  4 h in  cold ace tone .  T he  incuba -  
t ion  a n d  m e a s u r e m e n t s  were  ca r r i ed  o u t  in  t h e  mul t i -  
purpose  R o s E ' s  c h a m b e r  4. T h e  c h a m b e r  w i t h  t h e  smears  
on  i t s  u p p e r  cove r  s l ide was  filled w i t h  a n  i n c u b a t i o n  
m e d i u m  of t h e  fol lowing c o m p o s i t i o n :  sod ium /Lglycero- 
p h o s p h a t e  0.02Z¢/ (0 .2 -0 .002M) ,  CaC12 0 .04M,  MgCI~ 
0 .0053I ,  i n  0.0523/I b a r b i t u r a t e  buf fe r  p H  9.2 (8.8-9.6). 
OPD m e a s u r e m e n t s  were  p e r f o r m e d  w i t h  t h e  M P I  in te r -  
ference mic roscope  s,6. T e n  ceils chosen  a t  r a n d o m  were  
measu red  a t  15 ra in  in t e rva l s .  T h e  i n c u b a t i o n  l as ted  
45 rain,  because  w i t h i n  t h i s  pe r iod  t h e  O P D  increase  was 
p ropo r t i ona l  to  t h e  i n c u b a t i o n  t ime .  

Because  of a lower  p h o s p h a t a s e  a c t i v i t y  in  E h r l i ch  
ascites t u m o u r  cells t h a n  in b r u s h  border ,  t h e  e r ror  in 
m e a s u r e m e n t s  is r e l a t ive ly  h igher .  T he  l i m i t a t i o n  of t he  
error  was  o b t a i n e d  b y  O P D  m e a s u r e m e n t  of 10 cells in 
one field of v iew a n d  ge t t i ng  e v e n t u a l l y  t he  m e a n  va lue  
of t he  O P D  increase  pe r  cell pe r  15 rain.  Th i s  va lue  was 
t a k e n  as r e p r e s e n t i n g  t h e  e n z y m a t i c  a c t i v i t y  of a chosen  
group of cells in  a p a r t i c u l a r  i n c u b a t i o n  med ium.  Af te r  
45 ra in  i n c u b a t i o n ,  ca lc ium p h o s p h a t e  was r e m o v e d  f rom 

the  cells w i t h  b a r b i t u r a t e  buffer  a t  p H  6.8, t he  c h a m b e r  
was filled w i t h  a new i n c u b a t i o n  m e d i u m  a n d  t h e  r e a c t i o n  
was r epea ted .  O P D  of t he  s ame  cells was  m e a s u r e d  aga in .  
I t  was  found  t h a t  i n c u b a t i o n  r e p e a t e d  5 t imes  d id  n o t  
lower e n z y m a t i c  ac t iv i ty .  I n  o rde r  to  e s t a b l i s h  t h e  e f fec t  
of h y d r o g e n  ion c o n c e n t r a t i o n  o n  e n z y m a t i c  ac t i v i t y ,  t h e  
same  cells were measu red  in m e d i a  a t  d i f f e ren t  p H .  
I n c u b a t i o n  was r epea t ed  o n  t he  s ame  cells 4 or  5 t i m e s  
a n d  t he  f irst  and  the  las t  i n c u b a t i o n s  were p e r f o r m e d  a t  
the  same p H  to f ind ou t  w h e t h e r  t h e  e n z y m a t i c  a c t i v i t y  
was lowered du r ing  the  p rocedure  or  no t .  T h e  re su l t s  a re  
p resen ted  in Figure  1. At  p H  9.2 t he  e n z y m a t i c  a c t i v i t y  
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