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ensui te  (c 'est  ~ ce m o m e n t  que  se d6ve loppe  le sporange) ~; 
c) puis  la croissance du sporang iophore  reprend.  Ces r6- 
su l ta ts  c o n f i r m e n t  t ou t e  une  s6rie de recherches  re la t ives  
5_ la croissanee du P h y e o m y c e s  ~. 

Essais  2: Les  sporang iophores  son t  plac6s hor izonta le-  
merit  torsqu ' i t s  m e s u r e n t  r e s p e e t i v e m e n t  2, 4, 8 ou 16 ram. 
La F igu re  2 (0) qui  repr6sente  les va r i a t ions  de l 'angle  
de courbure  (entre  l ' axe  du spo rang iophore  et  l 'hor izon-  
ta le ;  c h a q u e  po in t  cor respond  5_ la m o y e n n e  de 100 
mesures) p e r m e t  les conclus ions  su ivan tes :  a) tons  les 
sporang iophores  p r~sen ten t  un g6ot ropisme n6gat i f ;  
b) les t e m p s  de p r6sen ta t ion  et  de r6act ion sont  d ' a u t a n t  
plus faibles  q u e  les sporang iophores  sont  plus cour ts ;  
c) la gdosensibil i t6 es t  done m a x i m u m  lorsque  les spo- 
r ang iophores  s o n t  duns l ea r  p remie re  phase  de croissance 
(avan t  q u e  les sporanges  ne soient  form6s). 
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Fig. 3. Nombre de sporangiophores r6agissant apog~otroptquement. 
P (%) pour-cent des sporangiophores pr6sentatlt une courbure su- 
p6rieure it 5 °. L longueur des sporangiophores au moment de l'excita- 

tion. 

Essais  3: Les c h a m p i g n o n s  son t  6clair6s ~ h (lu- 
migre b l anche :  60 W, 650 lm, 150 lux ;  d is tance :  25 cm;  
r ayons  paxallSles k l ' a x e  des sporangiophores) , j  us te  a v a n t  
d ' e t r e  plac6s h o r i z o n t a l e m e n t .  Sous Fac t ion  de  ce pr6- 
t r a i t e m e n t  l u m i n e u x  (Fig,  2, L), les t e m p s  de pr6senta-  
tion et  de r6ac t ion  son t  cons id6 rab lemen t  accrus.  Cet te  
per te  de g6osensibil i t6 p o u r r a i t  6tre in terpr6t6e  par  la  
p h o t o i n a c t i v a t i o n  des aux ines  te l le  qu ' e l l e  ru t  analys6e 
chez que lques  p lan tes  sup~rieures  ~. 

Essais  d: Des sporangiophores ,  longs de 2 ~ 10 mm,  
soot  dispos6s ho r i zon t a l emen t .  Tou tes  les 15 rain, on d6- 
t e rmine  le % des c h a m p i g n o n s  qu i  on t  r6pondu par  une 
courbure  (sup6rieure  ~ 5 °) 5- l ' exc i t a t i on  g rav i t ique .  De 
la F igure  3, qu i  rend  c o m p t e  de ces essais (chaque  po in t  
est uue  m o y e n n e  de 120 mesures) ,  on  p e u t  t i rer  les con- 
clusions s u ivan t e s :  a) les sporang iophores  m e s u r a n t  de 
3 A 4 m m  soo t  ceux  qui  r 6 p o n d e n t  le plus r a p i d e m e n t  
l ' exc i t a t i on  g r a v i t i q u e ;  b) p o u r  tes sporang iophores  plus 
longs (ceux d o n t  le sporange  est  d6j~ form6), le t emps  
de r6ac t ion  est  n e t t e m e n t  sup6rieur .  

Ainsi  l ' apog6o t rop i sme  du P h y c o m y c e s  pa ra l t  li6 ~ la 
croissance de son spo rang iophore  et  ~ la fo rmat ion  de 
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son sporange,  n e s t  p robab l e  q u e  les auxines ,  qu i  pr6si- 
den t  au d 6 v e l o p p e m e n t  du P h y c o m y c e s  7, so ien t  respon-  
sables des va r i a t ions  de g6osensibi l i t6 observ6es.  

P.  E ,  PILET 

Kerkho/ /  Department  o/ Biology, Cali /ornia Insti tute 
o~ Technology, .Pasadena el Inst i tu t  de Botanique, Uni- 
versitd de Lausanne,  le 4 ]anvier 1956. 

S u m m a r y  

Under  def ini te  condi t ions  of cu l ture ,  g r o w t h  of spo-  
rangiophore  of P h y c o m y c e s  has been  i nves t i ga t ed  by  
Shadowgraph i c  me thod .  D u r i n g  spo range  fo rmat ion ,  t h e  
ra te  of g rowth  is t he  smal les t  (Fig. 1). T h e  apogeo t rop i e  
sens i t iv i ty  of sporang iophores  is the  g rea t e s t  before  
sporange,  fo rma t ion ;  p r e sen t a t i on  and reac t ion  t imes  
increase wi th  age and  s t rong ly  wi th  l igh t  p r e - t r e a t m e n t  
(Fig. 2, 3). Aux in  could  be  responsib le  for apogeo t rop i c  
react ions  of Phycomyces .  
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O c c u r r e n c e  of  D i c t y o s t e l i a c e a e  

i n  t h e  R h i z o s p h e r e  o f  P l a n t s  i n  S o u t h e r n  I n d i a  

The Dic tyos te l iaceae  are  genera l ly  cons idered  to  re-  
p resent  a group of coprophi lous  organisms,  s ince fre-  
quen t l y  such mate r ia l  r ep resen ted  m a i n l y  t h e  source  of  
isolates inves t iga ted  by  m a n y  1. I t  was KRZEMIENEWSKIS ~ 
who poin ted  ou t  t h a t  Dictyostel ium mucoroides Bre i e ld  
could be ob ta ined  f rom cu l t i va t ed  soils in Po land .  L a t e r  
RAPER and THOM a isola ted  the  s a m e  o rgan i sm f rom soils 
of Uni ted  Sta tes  and  SINGH 4 f rom soils in E n g l a n d .  

There  is no repor t  of the  occur rence  of these  o rgan i sms  
in soils of India.  In  the  course  of i nves t iga t ions  on t h e  
rhizosphere  microf lora  of p lan t s  the  a u t h o r  v e r y  fre- 
quen t l y  observed  D. mucoroides 13refeld in bac t e r i a l  
p la tes  incuba ted  for a per iod welt ove r  t w o  weeks.  W i t h  
a view to inves t iga te  t he  occur rence  of these  o r g a n i s m s  
in soils of Sou th  India,  35 soil samples  (20 of c u l t i v a t e d  
and 15 of uncu l t iva ted)  and  rh izosphere  soils of 48 
species of crop p lan t s  and  c o m m o n  weeds  g rowing  in 
above  soils were ana lysed .  Soil suspensions  p r e p a r e d  b y  
ag i ta t ing  10 gm of soil or  5 gm of root  samples  in 100 ml  
of sterile t a p  wa te r  were  s t r eaked  on 1/4 s t r eng th  of h a y  
infusion and dung  infusion agar  5. I n  add i t i on  to  t h e  
above  med ia  l ac tose -pep tone  agar  6 a n d  Aerobacter 
circles 4 were  also employed .  R o o t  bi ts  of d i f fe ren t  p l a n t s  
were  incuba ted  on all  the  above  med ia  a t  l a b o r a t o r y  
t e m p e r a t u r e  (28-34°C) and  the  obse rva t ions  e x t e n d e d  
for a per iod of one mon th .  The  n u m b e r  of soils and  
species of p lan t s  y ie ld ing  d i f fe ren t  m e m b e r s  of D i c t y o -  
s te l iaceae  are  p re sen ted  in t h e  Table .  
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Species of Dictyosteliaceae 

Diclyostelium mucoroides BrefeId 
D. discoideum Raper . . . . .  
D. minutum Raper . . . . . .  
D. purpureum Olive . . . . . .  
Polysphondylium pallidum Olive 
P. violaceum Olive . . . . . .  

Culti- 
vated 
soils 

18 
2 
3 
2 
6 
2 

Unculti- 
vated 
soils 

Rhizo- 
sphere 
softs 

36 
6 
8 
8 

18 
? 

D. mucoroides Bre fe ld  was  f o u n d  to  b e  p r e s e n t  in  
m a n y  soils. G r e a t e r  n u m b e r  of i so l a t i ons  we re  m a d e  
f rom c u l t i v a t e d  t h a n  u n c u l t i v a t e d  soils. I n  u n c u l t i v a t e d  
soils, r h i z o s p h e r e  s a m p l e s  of weeds  in  m a n y  i n s t a n c e s  
y ie lded  species  of D i c t y o s t e l i a c e a e .  

H a y  in fus ion ,  d u n g  i n fus ion  a n d  l a c t o s e - p e p t o n e  a g a r  
were  f o u n d  t o  b e  b e s t  s u i t e d  for  t h e  i so l a t i on  of d i f f e r e n t  
s p e c i e s .  I n  m a n y  i n s t a n c e s  2-3  species  were i so l a t ed  
f r o m  i n d i v i d u a l  s amples .  R h i z o s p h e r e  s a m p l e  of p igeon-  
pea  (Cajanus ca]an) in one  i n s t a n c e  y ie lded  4 species  a n d  
t h a t  of p e a - n u t  (Araahis hypogea) 5 species,  w h i c h  is 
i n d i c a t i v e  of t h e  a b u n d a n c e  of t h e s e  f o r m s  in  t h e  
c u l t i v a t e d  soils here .  Aerobacter circles  i n v a r i a b l y  y ie ld-  
ed 2 s t a r i n s  of D. mucoroides Bre fe ld  one  of w h i c h  s e e m e d  
to  agree  w i t h  D. giganteum S i n g h  4. 

I t  is of i n t e r e s t  to  n o t e  t h a t  t h i s  is p e r h a p s  t h e  f i r s t  
t i m e  t h a t  t h e  D i c t y o s t e l i a c e a e  a re  r e p o r t e d  f r o m  u n -  
c u l t i v a t e d  soils. T h e  r e su l t s  of t h e  w r i t e r  e m p h a s i z e  t h a t  
t h e  m e m b e r s  of t h i s  g r o u p  are  t y p i c a l l y  soil  i n h a b i t a n t s  
a n d  b e i n g  p r e d a t o r y  b y  n a t u r e ,  t h e  r h i z o s p h e r e  of p l a n t s  
w i t h  d i v e r s  g r o u p s  of b a c t e r i a  in  g r e a t  a b u n d a n c e  m i g h t  
b e  one  of  t h e i r  i m p o r t a n t  ecologica l  h a b i t a t s .  

W o r k  o n  t h e  g r o w t h  of  s o m e  m e m b e r s  of  D i c t y o s t e l i -  
a ceae  in  p u r e  m i x e d  c u l t u r e s  w i t h  b a c t e r i a  i s o l a t e d  f r o m  
soils  a n d  r h i z o s p h e r e  of  d i f f e r e n t  p l a n t s  is u n d e r w a y  a n d  
t h e  d e t a i l s  of t h e s e  i n v e s t i g a t i o n s  will be  r e p o r t e d  
e l sewhere .  

I am thankful to Professor T. S. SADAStVA~ for his help and ad- 
vice, to Professor KENNETH B. RAPER Of The University of Wisconsin 
for confirming the identity of some of the isolates and to Dr. H. G. 
THORNTON, F. R. S. of the Rothamsted Agricultural Experiment Sta- 
tion for the culture of Aerobacter (1912) used in the above investiga- 
tion. 
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Zusammen/assung 

Sechs A r t e n  yon  D i c t y c o s t e l i a c e a e  s ind  in I n d i e n  z u m  
e r s t e n  Mal  au s  b e b a u t e m  u n d  u n b e b a u t e m  B o d e n  i so l ie r t  
worden .  I h r  V o r k o m m e n  in  n i c h t k u l t i v i e r t e n  B 6 d e n  w a r  
bis  j e t z t  u n b e k a n n t .  D ie  R h i z o s p h ~ r e  d e r  P f l a n z e n  
s c h e i n t  e in  wich t iges  H a b i t a t  d i e se r  O r g a n i s m e n  zu sein.  

Specificity of Anti-RH Serum Inhibition by Lipid 
Extracts as Determined by Quantitative 

Nitrogen Assays 

R e c o v e r y  of a l ip id  f r a c t i o n  of h u m a n  r ed  cells w h i c h  
would  i n h i b i t  a n t i - R h  s e r u m s  was  r e p o r t e d  b y  CARTER 1, 

1 B. B. CARTER, Amer. J. clin. Path. 17, 646 (1947). 

Th i s  f r ac t ion ,  o r i g i n a l l y  e x t r a c t e d  w i t h  e ther ,  n o w  is 
o b t a i n e d  b y  p r e c i p i t a t i o n  of one  v o l u m e  of poo led  R h  
p o s i t i v e  r ed  cells w i t h  3 v o l u m e s  a lcohol ,  s e p a r a t i o n  of 
t h e  p r e c i p i t a t e  b y  f i l t r a t i o n  a f t e r  a n  o v e r n i g h t  per iod ,  
fo l lowed b y  e x t r a c t i o n  of t h e  p r e c i p i t a t e  b y  3 v o l u m e s  
of d i c h l o r o m e t h a n e  w i t h  pe r iod ic  s h a k i n g s  d u r i n g  a t  
l e a s t  6 h a t  r o o m  t e m p e r a t u r e .  T h e  s e p a r a t i o n  of t h e  
d i c h l o r o m e t h a n e  e x t r a c t  b y  f i l t r a t i o n  is fo l lowed  b y  
e v a p o r a t i o n  of t h e  l iqu id  u n d e r  a h o o d  be fo re  a n  e lect r ic  
fan.  T h e - l i p i d  r e s idue  s h o w s  a c o m p a r a b l e  y ie ld  a n d  
p r o p e r t i e s  s i m i l a r  to  e x t r a c t s  d e s c r i b e d  p r e v i o u s l y  2. 

W o r k  w as  u n d e r t a k e n  to  l e a r n  t h e  spec i f i c i ty  of  t h i s  ex-  
t r a c t  o b t a i n e d  f r o m  R h o  (D) p o s i t i v e  r ed  cells in  r e l a t i o n  
t o  a n t i - I ~ h  (an t i -D)  s e r u m .  A l i q u o t s  of  t h e  l ipid,  50 nag 
each ,  were  w e i g h ed  in  P y r e x  125 x 15 m m  t u b e s .  To  
o n e  t u b e  was  a d d e d  1 ml  h i g h  t i t e r e d  a n t i - R h  s e r u m ;  
t o  a s e c o n d  t u b e  1 m l  poo led  n o r m a I  s e r u m .  These  
s e r u m s  m u s t  b e  f ree  of b a c t e r i a l  c o n t a m i n a t i o n .  A t h i r d  
t u b e  he ld  l ip id  p lus  1 m l  0 .85% sal ine.  T h e s e  t h r e e  
t u b e s  w e r e ' p l a c e d  in  a 50°C w a t e r  b a t h  for  10 rain,  
s h a k e n  v i g o r o u s l y  a n d  p u t  in  a 37°C w a t e r  b a t h  for 
30 ra in .  T h e n  t h e  t u b e s  were  k e p t  in  a n  ice b a t h  for 
10 ra in  a n d  c e n t r i f u g e d  a t  4000 r p m  for  10 rain.  T h e  
s e r u m s  were  r e m o v e d  w i t h  c a p i l l a r y  p i p e t t e s  a n d  saved.  
T h e n  5 m l  sa l ine  was  a d d e d  to  e a c h  t u b e ,  m i x e d  a n d  
a g a i n  t h e  t u b e s  were  p l aced  in  ice w a t e r  a n d  cen t r i fuged .  
Th i s  w a s h i n g  was  r e p e a t e d  5 t imes .  W a s h i n g s  f r o m  
a n a l y s e s  of s ev e ra l  lo t s  were  t e s t e d  for  n i t r o g e n .  T h e  
f i f th  w a s h  was  i n v a r i a b l y  nega t i ve .  Also  t h e  p r o c e d u r e  
was  r e p e a t e d  u s ing  m a g n e s i u m  ch lo r ide  (5%)  for  wash-  
ing  to  i n s u r e  a g a i n s t  loss of n i t r o g e n .  R e s u l t s  were 
c lose ly  c o r r o b o r a t i v e .  

T o t a l  n i t r o g e n  d e t e r m i n a t i o n s  were  r u n  o n  t h e  con-  
t e n t s  of e a c h  t u b e  a f t e r  t h e  f i f t h  wash ing .  Var ious  
m e t h o d s  were  t r i e d :  KABAT a n d  ~[AY:ER 3 a n d  LANNI, 
DILLON, a n d  BEARD 4. T h e  m o d i f i e d  m e t h o d  u s e d  is:  
(1) R e m o v e  all  w a t e r  f r o m  t h e  l ip id  w i t h  a cap i l l a ry  
p i p e t t e  w i t h o u t  d i s t u r b i n g  t h e  l ayer .  (2) To  each  t u b e  
a d d  1 m l  d ige s t i on  m i x t u r e  (4-46 ml  s a t u r a t e d  c o p p e r  
s u l f a t e  p lu s  1 lb.  r e a g e n t  g r a d e  su l fu r ic  acid) ,  0-5 g rea- 
g e n t  g rade ,  l o w  N c o n t e n t  p o t a s s i u m  s u l f a t e  a n d  one 
glass  bead .  (3) All  t u b e s  a re  p l a c e d  o v e r  mic ro  b u r n e r s  
to  d iges t  u n t i l  c lear .  A f t e r  t h e  v a p o r  boi ls  off, glass 
m a r b l e s  a re  p u t  on  t o p  of t h e  t u b e s .  L o w  bo i l i ng  is 
c o n t i n u e d  for  30 mi l l  a f t e r  c o m p l e t e  c lear ing .  (4) Cool 
t h e  t u b e s ;  p lace  in  ice b a t h .  (5) A d d  5 m l  d i s t i l l ed  w a t e r ;  
m i x  for  c o m p l e t e  so lu t ion .  (6) Q u a n t i t a t i v e l y  t r a n s f e r  
t h e  c o n t e n t s  of e a c h  t u b e  to  i t s  100 m l  f l ask  c o n t a i n i n g  
25 m l  d i s t i l l ed  wa te r .  A d d  20 m l  NESSLER'S r e a g e n t  ~ 
slowly,  w i t h  swir l ing .  (7) B r i n g  to  100 m l  w i t h  dis t i l led  
wa te r ,  m i x  b y  inve r s ion ,  a l low to  s t a n d  for  10 min ,  read  
t r a n s m i t t a n c e  w i t h  a Le i t z  p h o t e l o m e t e r  a t  460 m #  
w a v e l e n g t h ,  A r e a g e n t  b l a n k  is r u n  s i m u l t a n e o u s l y  w i th  
t h e  l ip id  a t iquo t s .  A c u r v e  is c o n s t r u c t e d  f r o m  resu l t s  
o b t a i n e d  w i t h  t e s t s  r u n  as  a b o v e  on  ser ia l  d i l u t i o n s  in 
100 m l  v o l u m e t r i c  f lasks  f r o m  a s t o c k  s o l u t i o n  of am-  
m o n i u m  s u l f a t e  (30/~g p e r  ml,  m a d e  b y  d i s s o l v i n g  0-142 g 
d r y  r e a g e n t  g r a d e  a m m o n i u m  s u l f a t e  in  1 1 dis t i l led  
wa te r ) .  

U s e  of  t h i s  m e t h o d  t o  d e t e r m i n e  n i t r o g e n  in  k n o w n  
a m o u n t s  of cho l ine  h y d r o c h l o r i d e  shows  t h a t  the  
p roces s  c o m p l e t e l y  d iges t s  chol ine .  T w o  w a y s  were  used 
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