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S u m m a r y  

A s t a t i s t i c a l  s t u d y  f o u n d e d  on  300 e l e m e n t s  (Bac i l lus  
cereus alesti, w i t h  a t e s t :  B o m b y x  rnori l a rvae .  L ep i do -  
p t e r a ) .  C a p a c i t y  for  d e v e l o p m e n t  a n d  v i r u l e n c e  r e s p o n d  
in a pa ra l l e l  m a n n e r  to  u l t r a v i o l e t  r a d i a t i o n  2537 A ;  b u t  
t h e  i n h i b i t i o n  of v i r u l e n c e  is m o r e  r a p i d  t h a n  t h a t  of 
d e v e l o p m e n t .  I r r a d i a t i o n  for  4 to  5 h o u r s  gives  a v i r u l e n t  
e l e m e n t s  w h i c h  are,  h o w e v e r ,  c a p a b l e  of d e v e l o p m e n t .  

S t u d i e s  o n  a N o n - H e r i t a b l e  P h y s i o l o g i c a l  

M o d i f i c a t i o n  i n  Aerobacter  aerogenes 

H e r i t a b l e  a n d  n o n - h e r i t a b l e  m o d i f i c a t i o n s  ar ise  in  t h e  
a b i l i t y  of t h e  b a c t e r i u m  Aerobacter aerogenes t o  g row in 
m e d i a  c o n t a i n i n g  s low-adapt ive  substrates as sole c a r b o n  
sourcesL  T h e s e  a d a p t i v e  s u b s t r a t e s  i nc lude  c e r t a i n  
K r e b s  cycle  c o m p o u n d s ,  s u c h  as c i t r a t e ,  a l p h a - k e t o -  
g l u t a r a t e ,  s u c c i n a t e ,  f u m a r a t e ,  a n d  a c e t a t e .  T h i s  com-  
m u n i c a t i o n  dea l s  w i t h  some  s t ud i e s  m a d e  on  t h e  i n d u c -  
t i o n  of t h e  n o n - h e r i t a b l e  changes .  I n  t he se  s t u d i e s  p o p u -  
l a t i o n s  were  g r o w n  in a s y n t h e t i c  m e d i u m  c o n t a i n i n g  
i n o r g a n i c  sa l t s  ~ p lus  d-glucose  or  a n  e q u i v a l e n t  concen -  
t r a t i o n  (on a c a r b o n - f o r - c a r b o n  basis)  of one  of t h e  
a d a p t i v e  s u b s t r a t e s .  T h e  n u m b e r  of cells c a p a b l e  of 
g rowing  on  a speci f ic  c a r b o n  source  was  d e t e r m i n e d  b y  
p l a t i n g  a s u i t a b l e  d i l u t i on  of t h e  c u l t u r e  in  a p p r o p r i a t e  
m e d i a  c o n t a i n i n g  2 % b y  w e i g h t  of w a s h e d  a g a r  a. Po-  
p u l a t i o n s  to  be  i r r a d i a t e d  were  d i l u t e d  in  phys io log ica l  
sa l ine  s o l u t i o n  to  a d e n s i t y  of a b o u t  500 cells p e r  ml.  
F r o m  4 to  8 ml  of t h e  d i l u t e d  c u l t u r e  were  i r r a d i a t e d  
w i t h  c o n s t a n t  s t i r r i n g  in open  b e a k e r s  b y  a low p r e s s u r e  
m e r c u r y  a rc  ( s t e r i - l amp) ,  a b o u t  9 0 %  of  w h o s e  e n e r g y  
o u t p u t  is a t  a w a v e l e n g t h  of  254 m/~. 

The  fo l lo~qng  o b s e r v a t i o n s  c a n  be  m a d e  b y  p l a t i n g  
cells f r o m  a l iqui  d glucose  c u l t u r e  in  t w o  d i f f e r e n t  a g a r  
med ia ,  one  c o n t a i n i n g  glucose a n d  t h e  o t h e r  c i t r a t e :  (1) 
if t h e  p l a t e d  cells are  in t h e i r  l o g a r i t h m i c  p h a s e  of g r o w t h  
or  if t h e i r  g r o w t h  h a s  b e e n  s t o p p e d  due  to  glucose-  
e x h a u s t i o n  of t h e  l i q u i d  cu l tu re ,  t h e n  t h e  n u m b e r  of 
co lonies  f o r m e d  in g lucose  a n d  c i t r a t e  a g a r  is t h e  s a m e ;  
(2) if t h e  g r o w t h  of t h e  p l a t e d  cells h a s  been  s t o p p e d  due  
to  t h e  p r o d u c t i o n  of  low p H  in a n  u n a e r a t e d  c u l t u r e  
c o n t a i n i n g  a n  excess  of glucose,  t h e n  t h e  n u m b e r  of 
colonies  f o r m e d  in  g lucose  a g a r  is g r e a t e r  t h a n  t h a t  
f o r m e d  in  c i t r a t e  agar ,  a n d  t h e  m a g n i t u d e  of t h e  
d i s c r e p a n c y  b e t w e e n  t h e  t w o  co lony  c o u n t s  is a f u n c t i o n  
of t h e  l e n g t h  of t i m e  t h e  cells are  e x p o s e d  to  t h e  c u l t u r e  
c o n d i t i o n s  e x i s t i n g  in  t h e  s t a t i o n a r y  p h a s e  (see Fig.  1); 
(3) if  l o g a r i t h m i c  p h a s e  cells a re  i r r a d i a t e d  w i t h  u l t r a -  
v io l e t  p r i o r  to  p l a t i n g ,  t h e n  a s i m i l a r  d i f fe rence  in  co lony  
c o u n t s  is f o u n d ,  wh ich ,  h o w e v e r ,  d e p e n d s  u p o n  t h e  dose  
of u l t r a v i o l e t  e m p l o y e d  (see Fig.  2). F r o m  these  obser -  
v a t i o n s  i t  is c lea r  t h a t  specif ic  c u l t u r e  c o n d i t i o n s  a n d  
u l t r a v i o l e t  i r r a d i a t i o n  can  b o t h  i n d u c e  h e t e r o g e n e i t y  in  
p o p u l a t i o n s  of Aerobacter aerogenes w i t h  r e s p e c t  to  t h e  
a b i l i t y  to  g row in  m e d i a  c o n t a i n i n g  c i t r a t e  as  sole c a r b o n  
source .  I n  t h e  case  of  s t a t i o n a r y  p h a s e  cu l tu re s ,  i t  h a s  
been  f o u n d  t h a t  t h e  i n d u c t i o n  of h e t e r o g e n e i t y  is speci f ic  
for  t h e  class of s l o w - a d a p t i v e  s u b s t r a t e s * .  I n  t h e  case  of 
i r r a d i a t e d  c u l t u r e s  t h e  a b i l i t y  to  g row in s u c c i n a t e ,  as 
wel l  as c i t r a t e  m e d i a  is k n o w n  to  be  a f f ec t ed  (Fig. 2). 

1 A. W. RaviN, J. Gen. Mierobiol. (in press); (Ph .D.  thesis, 
Columbia University, 1951). 

2 A. W. RAVIN, J. Gen. Microbiol. (in press). 
a F.J.  RYAN, Methods Med. Research 3, 51 (1950). 
4 A. ~V. RAVrN (Ph, D. thesis, Columbia University, 1951). 

T h e  cells t h a t  h a v e  t h u s  los t  t h e i r  a b i l i t y  t o  g row in 
m e d i a  c o n t a i n i n g  s l o w - a d a p t i v e  s u b s t r a t e s  as sole car-  
b o n  sources  do n o t  i n h e r i t  t h e i r  phys io log i ca l  a l t e r a t i o n .  
T h i s  is in  c o n t r a d i s t i n c t i o n  t o  t h e  gene t i c  m o d i f i c a t i o n  
t h a t  is o b s e r v e d  in  c e r t a i n  t y p e s  of n o n c i t r a t e - u t i l i z i n g  
m u t a n t s  t h a t  a p p e a r  s p o n t a n e o u s l y  a t  a low f r e q u e n c y  
in  glucose  c u l t u r e s  of derobacter  aerogenes 1. P r e s u m p t i v e  
e v i d e n c e  of t h e  n o n - h e r i t a b l e  n a t u r e  of t he  m o d i f i c a t i o n  
was  o b t a i n e d  in t e s t s  of s a m p l e s  of g lucose  a g a r  colonies  
d e r i v e d  f r o m  h e t e r o g e n e o u s  cu l t u r e s ,  s t a t i o n a r y  p h a s e  
or  i r r a d i a t e d .  A l t h o u g h  t h e  n u m b e r  of co lonies  t e s t e d  
was  a l w a y s  f a r  in  excess  of t h a t  n e c e s s a r y  to  i n c l u d e  t h e  
colonies  d e v e l o p i n g  f r o m  o r ig ina l ly  n o n - c i t r a t e - u t i l i z i n g  
(or n o n - s u c c i n a t e - u t i l i z i n g )  cells, e v e r y  c o l o n y  t e s t e d  
was  c a p a b l e  of g r o w t h  in m e d i a  c o n t a i n i n g  c i t r a t e  
(or s u c c i n a t e )  as t h e  sole c a r b o n  source .  P r o o f  was 
f u r n i s h e d  b y  e x p e r i m e n t s  in  w h i c h  h e t e r o g e n e o u s  s ta-  
t i o n a r y  p h a s e  p o p u l a t i o n s  were  i n o c u l a t e d  i n t o  f resh  
g lucose  m e d i u m .  I t  was  o b s e r v e d  t h a t  s u c h  p o p u l a t i o n s  
b e c o m e  h o m o g e n e o u s  a g a i n  in s u c h  a b r i e f  pe r iod  of t i m e  
t h a t  se l ec t ion  of t h e  u n a f f e c t e d  ceils c a n n o t  be  i n v o k e d  
as t h e  h o m o g e n e i t y  r e s t o r i n g  m e c h a n i s m .  F o r  example ,  
T a b l e  I f u r n i s h e s  d a t a  f rom a n  e x p e r i m e n t  in  w h i c h  a 
h e t e r o g e n e o u s  p o p u l a t i o n  was  w a s h e d  a n d  a l i q u o t s  were 
t h e n  i n o c u l a t e d  i n t o  u n a e r a t e d  med ia ,  w h i c h  e i t h e r  
c o n t a i n e d  g lucose  or l a c k e d  a n y  c a r b o n  source .  The  
p o p u l a t i o n  b e c a m e  c o m p l e t e l y  h o m o g e n e o u s  a f t e r  h a v i n g  
b e e n  a l lowed  to  grow four  h o u r s  in  t h e  p r e s e n c e  of glu- 
cose. S ince  A erobacter aerogenes has  a g e n e r a t i o n  t i m e  of 
43 m i n u t e s  in  u n a e r a t e d  g lucose  m e d i u m  1 and ,  the re fo re ,  
c a n  i nc r ea se  a t  m o s t  four fo ld  in  1 1,/2 h o u r s  a n d  a b o u t  32- 
fold in  4 hours ,  t h e n  t he  o b s e r v e d  inc reases  in  t h e  c i t ra -  
t e -  a n d  s u c c i n a t e - u t i l i z i n g  c o m p o n e n t s  of t he  p o p u l a t i o n  
c a n  o n l y  be  e x p l a i n e d  b y  some  p rocess  w h e r e i n  non-  
c i t r a t e - ( o r  n o n - s u c c i n a t e - ) u t i l i z i n g  cells a re  r e c o n v e r t e d  
i n t o  u t i l izers .  T h e  a p p r o p r i a t e  c a l c u l a t i o n s  b a s e d  on 
t h i s  e x p e r i m e n t  s h o w  t h a t  t h e  p r o b a b i l i t y  of such  a 
r e c o n v e r s i o n  is f r o m  0.53 to  0,86 w i t h i n  1 ~  hours ,  
d e p e n d i n g  on  w h e t h e r  a n  e x o g e n o u s  c a r b o n  source  is 
p r e s e n t .  The  p r e sence  of a c a r b o n  source  a p p a r e n t l y  
speeds  a n d  a l lows t h e  c o m p l e t i o n  of t h e  process .  O t h e r  
e x p e r i m e n t s  p e r f o r m e d  w i t h  a n  a u x o t r o p h i c  (prolineless)  
m u t a n t  i n d i c a t e  t h a t  t h e  r e s t o r a t i o n  of h o m o g e n e i t y  is 
c o r r e l a t e d  w i t h  t h e  a c t i v e  m e t a b o l i s m  of t h e  in i t i a l ly  
h e t e r o g e n e o u s  p o p u l a t i o n ,  s ince  t h e  a b s e n c e  of the  
r e q u i r e d  n u t r i e n t  (prol ine)  in  t h e  m e d i u m  a c t e d  to 
c o n s i d e r a b l y  r e d u c e  t h e  r a t e  of t h e  r e s t o r a t i v e  process.  

Table I. Restoration o] Homogeneity in a Heterogeneous Culture 

Aliquots from a heterogeneous stationary phase culture were inoculat- 
ed into media under the following conditions, and the restoration of 
homogeneity to the populations was followed by platings in glucose 
(G), citrate (C), and suceinate (S) agars. Values shown (except for 
ratios) are expressed in cells x 10 5 per ml. The ratios indicate the  
degree of heterogeneity in the culture at the time of sampling; ratios 

greater than 1-5 are significant. 

Time [ 
Medium (hours)l 

Salts minus 0 
glucose 1 1~ 

4 

Salts plus 0 
glucose 1 1.,) 

4 

51.1 
84.0 
75.0 

51.1 
88.0 

160.0 

9.7 
52.0 
39.0 

9-7 
60-0 

180-0 

S G:C G:S 

0.13 5-3 389.7 
- 1 - 6  - 

9 . 0  1-9 8-3 

0.13 5.3 389.7 
- 1 . 5  - 

1 7 3 . 0  0.9 0.9 

t A. \V. RAVIne, J. Gem Microbiol. (in press). 
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If  h o m o g e n e o u s  p o p u l a t i o n s  are i n o c u l a t e d  in to  t h e  
s te r i le - f i l te red  m e d i a  of h e t e r o g e n e o u s  s t a t i o n a r y  p h a s e  
cul tures ,  t h e y  b e c o m e  he t e rogeneous .  I t  is n o t  t he  low 
pH of t he  s te r i l e - f i l t r a te  t h a t  induces  th i s  change ,  since 
media  bu f fe red  a t  t h e  s ame  p H  as t he  s t e r i l e - f i l t r a tes  
are w i t h o u t  e f fec t  (Table II) .  This  fac t  sugges t s  t h a t  
subs t ances  p r o d u c e d  in t he  m e d i u m  of s t a t i o n a r y  phase  
cul tures  are  capab le  oI i nduc ing  t h e  n o n - g e n e t i c  phys io-  
logical effect .  

c o r r e s p o n d e n c e  b e t w e e n  the  n u m b e r  of un i t s  i n a c t i v a t e d  
in cells b y  u l t r av io l e t  r ad i a t ion  a n d  the  n u m b e r  of nuclei  
pe r  cell, i t  seems r easonab le  to  conc lude  t h a t  t h e  loss of 
ab i l i ty  of Aerobacter  aerogenes cells to  g row in m e d i a  
c o n t a i n i n g  specif ic  c a r b o n  sources  is a c o n s e q u e n c e  of 
t he  i n a c t i v a t i o n  of t h e i r  nuclei.  This  in t u r n  would  
i m p l y  t h a t  n o n - h e r i t a b l e  mod i f i ca t ions  can occur  in 
nuclei  or in in t r ace l lu l a r  un i t s  p r e s e n t  in t he  s ame  n u m -  
ber  as nnelei ,  such as genes  in hap lo id  cells. 

Table 1I. The Influence of pH and o] the Sterile-Filtrate o] a Heteroge- 
neous CMture upon the Induction o/Heterogeneity 

Homogeneous Culture * 
Centrifuged and 
Resuspended in 

Sterile-Filtrate of a 
Heterogeneous 
Culture, pH 5.5 

Synthetic Medium 
Minus Carbon 
Source, pH 6-8 

Synthetic Medium 
Minus Carbon 
Source, pH 5.5 

I~ .]No. a t0hours l  

A1 8-1 8.0 1-0 
A2 8.7 9-2 0-9 

B1 8.0 7-3 1.1 
B2 9.1 7-0 1.3 

C1 8.2 ] 9.1 0.9 
C2 6.0 6.1 1.0 

~o. at ~23 hours 

4-2 10.55 7.6 
3-6 1-1 3.3 

4.4 3-6 1.2 
4-5 4.1 1-1 

1-2 1-1 1.1 
1-2 1.0 1.1 

Values shown, except for ratios, are expressed in number of cells 
× l0 s per ml. Ratios greater than 1-5 are significant. Homogeneous 
cultures* were six similar cultures (unaerated 0"5% glucose) followed 
turbimetrically and centrifuged immediately upon attainmer~t of 

final level of growth. 

In  o rde r  to  ana lyze  the  cu rves  r e p r e s e n t e d  in F igures  1 
and 2, we  fol low t h e  t h e o r y  of ATWOOD a n d  NORMAN 1 
and a s s u m e  t h a t  ce r t a in  un i t s  are  be ing  i n a c t i v a t e d  in 
each cell a n d  t h a t  (a) a cell will su rv ive  if a t  l eas t  one  
of its un i t s  su rv ives  a n d  (b) t he  p robab i l i t y ,  S, t h a t  a 
unit  su rv ives  a dose  of r a d i a t i o n  (or of t he  h e t e r o g e n e i t y -  
inducing pr inc ip le  in s t a t i o n a r y  p h a s e  cul tures) ,  D, is 
given b y  the  equa t i on ,  S = e -kD, where  k is a c o n s t a n t .  
I t  can be  s h o w n  t h a t  a t  su f f ic ien t ly  h igh  dose  t h e  frac-  

2 
lion of cells su rv iv ing ,  S(n) ,  is g iven  b y  t h e  equa t ion ,  
S(n) = ~ . e  -kD,  where  ~ is t he  ave rage  n u m b e r  of un i t s  
per cell. Thus ,  b y  p l o t t i n g  log S ve r sus  D we shou ld  
obtain,  a t  h igh  dose,  a s t r a i g h t  line wh ich  e x t r a p o l a t e s  1 

.8 back to  give a t  D = 0 t h e  ave rage  n u m b e r  of un i t s  pe r  
cell. 

By  re fe r r ing  to  t h e  F igures ,  i t  can  be seen  t h a t  t h e  
average n u m b e r  of un i t s  pe r  cell, ~, whose  inac t iva t ion ,  .4 
according to  t h e o r y ,  resu l t s  in t he  i nab i l i t y  to  g row in a 
med ium c o n t a i n i n g  a specif ic  c a rbon  source,  t u r n s  ou t  
to be 1.7. A c o u n t  of ove r  700 log phase  cells, f ixed  and  .2 
s ta ined b y  t h e  R o m N o w  t e c h n i q u e  ~ to  r evea l  t he  
bacter ia l  nuclei ,  gave  an ave rage  n u m b e r  of nucle i  per  
cell b e t w e e n  1-6 a n d  1.9, d e p e n d i n g  on t h e  c r i te r ia  used  .1 
for d i s t ingu i sh ing  t w o  nucle i  f rom a " d i y i d i n g "  or .08 
enlarged single nucleus .  The  lower  f igure was  o b t a i n e d  
by c o u n t i n g  as t w o  on ly  those  nucle i  w h i c h  were  dis-  
t inc t ly  s e p a r a t e ;  h i g h e r  ave rages  were  o b t a i n e d  b y  us ing .04 
less s t r i n g e n t  cr i ter ia .  F r o m  these  d a t a  and  f rom t h e  
increasing ev idence  in moldsS a n d  yea s t s  4 of a one - to -one  

1 ](. C. ATWOOD and A. NORMAN, Proc. Nat. Aead. Sci. 35, 696 
(1949). 

2 C. F. ROBINOW, Addendum to The Bacterial Cell (Harvard 
University Press, 1947). 

s A. NOR~AS, Exp. Cell Research 2, 454 (1951). 
4 R. LATARJEr and B. EPnRussI, C. r. 229, 306 (1949).--C.C. 

LINDEGREN, personal communication. 
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Fig. 1.--Decrease in glucose-utilizers and in citrate-utilizers in a 
population of Aerobacter aerogenes as a function of time after cessa- 
tion of growth in an unaerated culture containing 0-5% glucose as 

sole carbon source. Growth is limited by pH. 
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Fig. 2.--Inactivation of Aerobacter aerogenes by ultraviolet radiation. 

The inactivating wavelength is 254 m/t. 
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I t  r ema ins  to be seen (a) w h e t h e r  t he  i n a c t i v a t e d  cells 
h a v e  speci f ica l ly  los t  the  ab i l i ty  to  me tabo l i ze  t he  slow- 
a d a p t i v e  subs t ra tes  or  (b) w h e t h e r  t he  i n a c t i v a t i o n  of 
t he  nucle i  can be d i f fe ren t i a l ly  r eve r sed  by  glucose,  
c i t ra te ,  and  succ ina te  me tabo l i sm.  Deta i l s  of p re sen t  and 
fu r the r  i nves t iga t ions  will  be pub l i shed  elsewhere.  Pre-  
l i m i n a r y  s tudies  ind ica te  t h a t  exposure  to  vis ible  l igh t  
can  reverse  t he  u l t r a -v io l e t - i nduced  phys io log ica l  modi -  
f icat ion.  

The work described in this note was performed in the Department 
of Zoology of Columbia University while one of us (A.W.R.) was a 
Fellow of the U.S. Public Health Service and the other (A.N.) was a 
Fellow of the Atomic Energy Commission. 

A. W. RAVIN and A. NORMAN 

L a b o r a t o r y  of Genet ics ,  I n s t i t u t e  of  Biologyl  Un ive r -  
s i ty  of Paris ,  and  A t o m i c  E n e r g y  Pro jec t ,  U n i v e r s i t y  of 
California,  Los Angeles ,  S e p t e m b e r  19, 1951. 

R ~ u m d  

11 est  possible  de p rovoquer ,  dans  des popu la t ions  
d'Aerobacter aerogenes, k l ' a ide  de condi t ions  sp6ciales de 
cul ture ,  ou pa r  i r r ad i a t i on  u l t r a -v io le t t e ,  la pe r te  de leur  
capac i t6  de prol i f6rer  dans des mi l i eux  c o n t e n a n t  des 
subs t ra t s  carbon6s adap ta t i f s .  Cet te  per te  n ' e s t  pas h6r~- 
di ta i re .  L ' a n a l y s e  c in6 t ique  du ph6nom~ne  sugg6re que  
l ' i nduc t i on  de ce t t e  modi f i ca t ion  est  due k une i nac t i va -  
t ion  f ac i l emen t  r6versible  du n o y a u  des cellules. 

Wachstumsversuche mit  Myzelsuspensionen y o n  

Myceliurn Radici$ atrovirens 
in Ruhe- und Schiittelkulturen 

Kii rz l ich  h a b e n  WIKI~N und  Mi ta rbe i t e r  1 eine e infache  
lY[ethode en twicke l t ,  welche  zur  I-Ierstel lung yon Myze l -  
suspens ionen  fiir W a c h s t u m s v e r s u c h e  m i t  P i lzen  ge- 
e igne t  ist. Das  Myze l  wi rd  dabei  du rch  Sehf i t te ln  m i t  
Glaskuge ln  in des t i l l i e r t em Wasse r  u n t e r  s ter i len  ]3e- 
d ingungen  sehr  fein ver te i l t .  I n  R u h e k u l t u r e n ,  welche  
m i t  solchen A u f s c h w e m m u n g e n  yon  M y z e l f r a g m e n t e n  
bzw. H y p h e n  ge impf t  werden ,  ver l i iuf t  da~ W a c h s t u m  
grundsi i tz l ich  in der  g le ichen Weise  wie bei  der  I m p f u n g  
nach  der  b i sher  f ibl ichen Methode ,  das heiss t  m i t  Agar -  
s t i ickmyzel ,  das  auI  de r  Oberf lgche  der  be t r e f f enden  
Ni ihr lSsung s c h w i m m e n d  ve rb le ib t .  W e n n  die I m p f u n g  
m i t  angemessenen  Mengen  der  Myzelsuspens ion  erfolgt ,  
kann  bei  zah l re ichen  P i lzen  die gleiche W a c h s t u m s g e -  
schwind igke i t  und  die gleiche H 6 c h s t a u s b e u t e  an Myzel-  
t r o ck en s ubs t anz  fes tges teUt  werden  wie in den mi t  Agar -  
s t f i ckmyze l  ge impf t en  Pa ra l l e lku l tu r en .  Die  neue  I m p -  
fungsmethode ,  de ren  Vor te i le  gegenf iber  de r  a l t en  Agar -  
s t i i c k m y z e l m e t h o d e  von  WlXgN und  Mi t a rbe i t e rn  berei ts  
d i sku t i e r t  wurden ,  wird  j e t z t  bei den im hies igen I n s t i t u t e  
durchgef i ih r t en  U n t e r s u c h u n g e n  fiber die phys io logischen  
E igenscha f t en  m y k o r r h i z a b i l d e n d e r  n n d  s t reuzerse tzen-  
der  Pi lze l au fend  a n g e w e n d e t  (KELLER 2, SCHELLING a, 
ST6CKI.I4). 

1 T. WIK~S, H. G. KELLER, C. L. SCHELLING und A. ST6CKLI, 
Exper. 7, 1237 (1951). 

2 I-I. G. KELLER (Diss. ETH., Zfirich 1951, im Druek). 
8 C. L. SCHELLING (Diss. ETH., Zfirich 1951, im Druck). 
4 A. ST6CKLI, Schweiz. Z. allg. Pathol. Bakteriol. 14, 567 

(1951). 

Versch iedene  Forscher ,  zum Beispiel  REITSMAX 
MODESS 2, LINDEBERG 3 und NORKRANS 4, haben  her-  
vo rgehoben ,  dass das Myze l  hOherer Prize in seiner 
E n t w i c k l u n g  yon  gu t e r  Saue r s to f fzu fuhr  s t a rk  ab- 
hi ingig ist. MODESS*, tier das W a c h s t u m  des schwim-  
mendei1 bzw. submersen  Myzels  von  zw61f Pi lzen 
un te r such te ,  k o n n t e  fests tel len,  dass nach  h n p f u n g  
m i t  d e m  ers ten  Myzel  die T r o c k e n s u b s t a n z p r o d u k -  
t ion  bei den sechs Ar t en  Bolehts bovimts, Boletus 
subtomentosus, Stropharia Hornemannii ,  Rhizopogon 
roseolus, Boletus luteus und  Stropharia aeruginosa 7- bis 
22mal  u n d  bei den  f i inI  A r t e n  Clitocybe clavipes, Clito- 
cybe q¢ebularis, Tricholoma albobrunneum, Tricholoma 
nudum und Lactarius deliciosus 1,5-3 ,5mal  gr6sser  war  
als nach  I m p f u n g  mi t  d e m  le t z t en  Myzel.  N u r  bei e iner  
Ar t ,  und zwar  bei  Psalliota silvatica, zeigte das submerse  
Myzel  gr6ssere W a c h s t u m s g e s c h w i n d i g k e i t  (2real) als 
das s chwimmende .  Ohne  Versuchswer te  anzuf i ihren ,  er- 
w~ihnt LINDEBERG 8, dass bei gewissen der  yon  ihm un te r -  
such ten  Marasmiusa r t en  s c h w i m m e n d e  Myzel ien  u m  
das mehr fache  rascher  wuchsen  als submerse  ]Viyzelien. 
Wie  bere i t s  e rw~hnt ,  we rden  diese Un te r sch i ede  der  
W a c h s t u m s g e s c h w i n d i g k e i t  auf  gu t en  bzw. sch lech ten  
L u f t z u t r i t t  zur  N~ihrl6sung der  K u l t u r e n  sowie auf  den 
ungle ich  grossen Saue r s to f fbeda r f  der  be t r e f f enden  Pilze 
zur i ickgef i ihr t .  REITSMA ~ und  NORKRANS 4 geben weder  
Ver suchswer t e  noch  Sch~ttzungen der  W a c h s t u m s g e -  
schwind igke i t  der  u n t e r s u c h t e n  Pilze (Armillaria mellea 
bzw. T r i cho lomaar t en )  u n t e r  den ve r sch iedenen  ]3e- 
d ingungen  an. I n  sAmtl ichen U n t e r s u c h n n g e n  k a m  als 
I m p f m a t e r i a l  Aga r s t i i ckmyze l  zur  Ve rwendung .  

Es  sei fe rner  erw/ihnt ,  dass  n i ch t  nu r  V e r t r e t e r  der  
H y m e n o m y z e t e n  und  Gasteromyzeten,  sondern  auch  
solche der  n iede ren  Pi lze  wegen des grossen Sauers tof f -  
bedar fes  des wachsenden  Myzels  b e k a n n t  sind. So zeig- 
t en  beispielsweise berei ts  PASTEUR 5 und X, VEHMER 8, dass 
das  W a c h s t u m  gewisser  Muco ra r t en  bei sch lech tem Lu t t -  
z u t r i t t  s t a rk  g e h e m m t  wird,  wobei  das Myzel  m e h r  oder  
weniger  ausgeprXgt  das Aussehen  einer  c(Kugelhefe)) an- 
n i m m t ,  i n d e m  du rch  Zerfal l  normale r ,  l angges t r eck te r  
H y p h e n  kugeHSrmige  Zellen en t s tehen ,  welche  un t e r  
U m s t ~ n d e n  sogar  zur  Sprossung  f~hig sind. Der  grosse 
Saue r s to f fbeda r f  der  bei den  o x y d a t i v e n  Pi lzgArungen 
wi rksamen  Ar t en  der  G a t t u n g e n  A spergillus, _Pe nicillium, 
Mucor, Rhizopus usw. is t  ein F a k t o r  yon  grSsster  g~- 
rungs t echn i sche r  B e d e u t u n g  (vgl. BERNHAUER 7, PRE- 
SCOTT und  DUNN s, FOSTERS). 

Mit  Ri ieks ich t  auf  die e rw~hn ten  Ans ich ten  fiber den 
Saue r s to f fbeda r f  ve r sch iedener  V e r t r e t e r  der  Bodenpi lze  
schien es uns yon  In te resse  zu sein, das  W a c h s t u m  des 
submersen  Myzels  ve r sch iedener  S t i imme  v o n  Mycel ium 
l~adicis atrovirens in Schf i t t e lku l tu ren  mi t  demjen igen  in 
R u h e k u l t u r e n  zu vergle ichen.  Das  S t u d i u m  der  submer -  
sen Z i i ch tung  dieses Bodenpi lzes  in Schf i t t e lku l tu ren  war  
fe rner  yon  me thodo log i sche r  B e d e u t u n g  ffir die im hiesi- 
gen I n s t i t u t e  l au fenden  U n t e r s u c h u n g e n  fiber die At-  
m u n g  der  Prize. Nach  I m p f u n g  m i t  e iner  gen i igenden  
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