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Anyway,  mesoglea,  owing to i ts  prote ic  f r amework  and  
its gelat inous consistence,  is sui table  as a semi-sol id  
cul ture med i u m for spirochaetes .  

We th ink  t h a t  spi rochaeta les  are pe rhaps ' i nqu i l i ne s '  
of f resh-water  hydras .  The ques t ion  remains :  Is fresh- 
wa te r  h y d r a  a possible  reservoir  hos t  of sp i rochaetes  
pa thogenous  for o ther  animals  ? 

P'ig. 3. Coils of a spirochaetale in mesoglea of H. vulgaris attcnuata 
in which the axial filament is distinctly seen (arrow). • 38,000. 

Riassunto.  Osservazioni  aI M.E. di esemplar i  di  H y d r a  
vulgaris attenuata hanno  messo in evidenza  la p resenza  
di spirochetal i  nello s t ra to  mesogleale. Si fa l ' ipotesi  che 
le spirochete  siano inquil ine di quest i  polipi  d ' acqua  dolce. 
Le idre po t rebbero  forse anche r appresen ta re  un serbatoio  
di spi rochete  pa togene  per  altri  animali .  

Fig. 2. Electron micrograph of a mesogleal detail of H. vulgaris 
attenuata, in which some glycogen particles (gl) and a framework (f) 
of fibrils are present. A spirochaetale with periplast membrane and, 
in some area, axial filament, are shown.  ?< 32,000. 
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R e s p o n s e  of D i f f eren t  A m i n o  A c i d s  on  the  S p o r u l a t i o n  of Colletotrichum falcatum W e n t  o n  t h e  
S u g a r c a n e  J u i c e  of R e s i s t a n t  V a r i e t i e s  

Extens ive  work  has been  done on the  morphological  
and physiological  s tudies  of Colletotr ichum/alcatum "Went, 
the  causal organism of red ro t  disease of sugarcane on 
various solid and l iquid media  by  various workers  1-4. 
i t  has  also been  repor ted  t h a t  the  sporula t ion  of the  
fungus was more  in the  cane juice of res i s tan t  varieties,  
in compar i son  wi th  t h a t  of the  suscept ible  onesS, 6. Pre- 
l iminary  exper iments  suggested t h a t  the  n i t rogen con ten t  
of the  sugarcane  juice, par t icu lar ly  organic ni t rogen,  sup- 
por ted  the  sporula t ion  of C./a lcatum.  On the  o ther  hand,  
it suppressed the  sporula t ion  in the  juice of suscept ible  
var ie t ies  6. Hence  it is wor thwhi le  to inves t iga te  the  effect 
of d i f ferent  amino  acids on the  sporula t ion  of the  organism 
on the  sugarcane juice of the  res i s tan t  varieties.  

Materials  and methods. Highly  res i s tan t  va r ie ty  (Co. 
550) and highly  suscept ible  var ie ty  (Co. 608) were grown 
at  the  exper imenta l  f a rm of the  Ind ian  Ins t i t u t e  of 
Technology,  Kharagpur ,  India,  for 11 months .  Isolate  
404 of C. falcatum was selected for the  p resen t  s tudy.  The 
m e thods  followed for the  ex t rac t ion  of juice, es t imat ion  
of to ta l -n i t rogen  con ten t  p resen t  in juice and the  o ther  
detai ls  have  a l ready been  descr ibed by  the  au thor  in his 
previous  repor t  6. The cane juice agar  med ium used con- 
sists of 250 ml of cane juice and 20 g of agar  in 750 ml of 

distilled water .  The p H  was ad jus ted  to 6.0 and the  
med ium was steril ized at  10 lb pressure  for 15 min.  The 
10-day-old cul ture was thorough ly  mixed  in the  war ing  
b lendor  and the  spores p resen t  in the  homogenous  
suspension were counted  in a h aemacy t o me t e r .  

The capac i ty  of the  fungus to utilize n i t rogen f rom 
various amino acids was s tudied.  To cane juice agar  of 
res i s tan t  va r ie ty  d i f fe rent  amino acids were added.  The 
to ta l  n i t rogen co n t en t  p resen t  in juice of res i s tan t  va r i e ty  
was ad jus ted  to 18.00 mg  of to ta l  n i t rogen con ten t  per  
100 ml of juice by  subs t i tu t ing  di f ferent  amino  acids. The 
results  were s ta t i s t ica l ly  analyzed by  following the  
me t h o d s  given by  SNEDECORL 
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Effect of different amino acids on the sporulation of C. ]alcatum on 
the sugarcane juice of resistant variety 

Cane Total nitrogen Amount of total Sporulation 
variety content present nitrogen adjusted to (mean of 3 

in 100 Inl of juice 18 rag/100 nfi juice replicates) 
(mg) by substituting 1 • 108 

Co. 550 
(resistant) 

Co. 608 
(susceptible) 

12.80 - 21.70 
DL-Alanine 22.50 
L-Arginine 23.25 
l .-Asparagine 29.82 
L-Cysteine 18.11 
L-Glutamic acid 31.00 
Glycine 21.25 
l`-Histidine HC1 22.00 
DL-Isoleucine 26.12 
Dl`-Leucine 24.00 
l`-Lysine HC1 22.32 
DL-Methionine 17.i0 
Dl`-Phenylalanine 20.55 
L-Proline 21.25 
nL-Serine 21.00 
DL-Threonine 21.75 
DL-Tryptophan 23.55 
DL-Valine 24.95 
S. Era.  -L 0.0352 
C.D. a t  5% 0.0884 
C.D. a t  1% 0.1159 

22.50 - 14.85 

Results and discussion. I t  was  f o u n d ,  in general ,  t h a t  
t he  spo ru l a t i on  was more  in t he  juice aga r  of r e s i s t an t  
v a r i e t y  as c o m p a r e d  w i t h  t h a t  of t he  suscept ib le  var ie ty .  

The  juice of r e s i s t a n t  v a r i e t y  h a d  s ign i f ican t ly  lesser 
c o n t e n t  of t o t a l  n i t r ogen  t h a n  t h a t  of t he  suscept ib le  ones. 
The re  was a s ign i f ican t  increase  in spo ru l a t i on  in the  
cane  juice aga r  of r e s i s t an t  v a r i e t y  due  to  t he  add i t i on  
of va r ious  a m i n o  acids (Table).  F u r t h e r ,  t he  add i t i on  of 
L-asparagine  a n d  L-glutamic  acid h a v e  r e m a r k a b l y  
increased  t he  sporu la t ion .  Th i s  conf i rms  t he  earl ier  
obse rva t i on  t h a t  t h e  n i t rogen  c o n t e n t  in  juice, par t ic -  
u la r ly  amino  n i t rogen ,  p lays  a n  i m p o r t a n t  role in sup- 
po r t i ng  the  spo ru l a t i on  of t h e  fungus  a n d  also t he  
res i s tance  of t he  cane  t owards  t h e  disease.  The  add i t i on  
of L-cysteine a n d  DL-methionine  s ign i f ican t ly  decreased 
the  sporu la t ion .  The  spo ru l a t i on  was poor  in  t he  cane  
juice aga r  of suscept ib le  v a r i e t y  due  to  t he  presence of 
h igh  t o t a l - n i t r o g e n  c o n t e n t  p r e sen t  in  t h e  juice s . 

Zusammen/assung. Die S p o r e n b i l d u n g  von  Colletotri- 
chum /alcatum W e n t .  wi rd  be i  der  K u l t u r  auf  Zucker-  
r oh r sa f t  d u r c h  den  Zusa tz  v o n  A s p a r a g i n  u n d  G l u t a m i n -  
s~iure begt ins t ig t ,  w~thrend Zys te in  u n d  Me th ion in  die 
Spo renb i ldung  he rabse t zen .  
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Regulation of Host and Symbiont  Population Size in Paramec ium bursaria 

The  ci l ia te  p ro tozoan ,  Paramecium bursaria m a i n t a i n s  
w i t h i n  i ts  c y t o p l a s m  severa l  h u n d r e d  green  algal  cells of 
a Chlorella species. P e r p e t u a t i o n  of th i s  assoc ia t ion  h a s  
been  exp la ined  b y  p ropos ing  a s t e a d y  s t a t e  in  n u m b e r  
of algae pe r  p r o t o z o a n  cell 1-a. This  p a p e r  examines  th i s  
p roposa l  b y  c o m p a r i n g  p o p u l a t i o n  g r o w t h  of t he  2 pa r t -  
ners,  a lga  a n d  p ro tozoan ,  t h r o u g h o u t  t he  g r o w t h  cycle 
of cu l tu res  m a i n t a i n e d  in l igh t  a n d  in darkness .  Ev idence  
is also p r e sen t ed  b ea r i ng  on  t h e  ex is tence  a n d  n a t u r e  of 
r egu la to ry  m e c h a n i s m s  for  m a i n t a i n i n g  such  a p roposed  
s t e a d y  s ta te .  

Materials and methods. T he  eh lore l la -bear ing  s t r a in  of 
P. bursaria 4 was g rown in a b a k e d  le t tuce  infus ion  5 modi-  
fied b y  t he  a d d i t i o n  of 3 m M  p h o s p h a t e  buf fe r  ad ju s t ed  
to p H  7.2 a n d  inocu la t ed  w i t h  Enterobacter (Aerobacter)  
aerogenes. Stock  cu l tu res  were m a i n t a i n e d  in  con t inuous  
l igh t  of 150 ft-e p roduced  b y  cool wh i t e  f luorescen t  
tubes .  The  t e m p e r a t u r e  of s tock  and  e x p e r i m e n t a l  cul- 
tu res  was  25-4- 1 ~ E x p e r i m e n t a l  cu l tu res  (50 ml  in  
125 ml  co t ton -p lugged  E r l e n m e y e r  flasks) were p rov ided  
w i t h  a d iu rna l  r eg i m en  of 20 h l igh t  + 4 h darkness .  The  
c o n c e n t r a t i o n  of p ro tozoa  in each  e x p e r i m e n t a l  cu l tu re  
was d e t e r m i n e d  b y  ave rag ing  t he  n u m b e r  coun t ed  in 
t h r ee  0.1 ml  samples  of a n i m a l s  immobi l i zed  b y  add ing  a 
bac ter io logica l  loopful  of 10% aqueous  fo rmaldehyde .  
P o p u l a t i o n s  of endogenous  algae in t he  p r o t o z o a n  samples  
were d e t e r m i n e d  b y  l i be ra t i ng  t he  endop lasmic  algae. 
Th i s  was  accompl i shed  b y  forc ib ly  e jec t ing  t he  a n i m a l  

cells in  a s t r e a m  f rom a 2.0 ml  s t a n d a r d  glass h y p o d e r m i c  
syr inge  w i t h  a No. 27 needle.  Algal  coun t s  were t h e n  m a d e  
w i t h  a h e m a c y t o m e t e r .  E n d o g e n o u s  algal  cell p o p u l a t i o n  
is expressed  e i the r  as cell p o p u l a t i o n  pe r  mil l i l i t re  of 
cu l tu re ;  or t he  algal  cell p o p u l a t i o n  d iv ided  b y  t he  
p rozoan  cell p o p u l a t i o n  in a p a r t i c u l a r  sample  yields t he  
' s y m b i o n t  index '  r ep re sen t ing  t he  m e a n  algal  cell popula-  
t ion  pe r  p a r a m e c i u m  cell. 

Results. P o p u l a t i o n s  of b o t h  t he  ci l ia te  hos t  and  i ts  
e n d o s y m b i o n t  a lgae are  capab le  of r ep roduc ing  in con- 
t i nuous  da rknes s  on  t he  bac te r i zed  l e t t uce  m e d i u m  used 
in th i s  s t u d y  (Figures l a  and  lb ,  lower  curve),  conf i rming  
the  resul t s  of SIEGEL a n d  o the r s  1, ~, 7. The  r a t e  of increase  
and  t o t a l  yield of endogenous  chlorel la  popu la t ions  is 
g rea t ly  e n h a n c e d  b y  l igh t  (Figure la ,  u p p e r  2 curves).  
On t he  o the r  h a n d ,  g rowth  of hos t  p r o t o z o a n  popu la t ions  
is also e n h a n c e d  b y  l igh t  (Figure lb ,  u p p e r  2 curves).  
Since p a r a m e c i a  devo id  of algae are una f fec t ed  b y  light,  
these  resu l t s  e s t ab l i sh  t h a t  a lgal  p h o t o s y n t h e s i s  is d i rec t ly  
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