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tence  d ' une  f rac t ion qui migre  r a p i d e m e n t  vers  la 
ca thode  et  qui se mani fes te  p r inc ipa lemen t  au cours  de 
la phase  exponentiel le .  Les caract6r is t iques  de ce t te  frac- 
t ion  laissent  sugg6rer une compos i t ion  ch imique  et  un 
r61e physio logique  assez part iculiers.  L ' ex i s t ence  de frac- 
t ions  semblables  a 6galement  6t6 observ6e ~ pa r t i r  d ' au t r e s  
p r6para t ions  d 'ent6robact6r ies .  

Discussion.  Divers  proc6d6s de f r ac t i onnemen t  61ectro- 
phor6 t ique  des prot6ines  endocellulaires on t  d6j~ 6t6 pro- 
pos6s pour  la diff6renciat ion et  la t axonomie  des micro- 
organismes  3 n.  

Les r6sul tats  rappor t6s  dans  le pr6sent  t rava i l  m o n t r e n t  
les possibilit6s ana ly t iques  de l ' ac ry lamide-agarose  et  son 
int6r~t non seu lement  pour  la t axonomic  mais  aussi pour  
l ' explora t ion  de la synth~se  des prot6ines  bact6r iennes.  

Le f r ac t i onnemen t  61ectrophor6~ique p o u v a n t  ~tre 
r endu  plus sp6cifique ou plus sensible pa r  l ' emploi  de 
r6actions enzymat iques  ou immunologiques ,  il sera pos- 
sible de pr6ciser la na tu re  et  la s ignif icat ion physiolo-  
gique des diverses f ract ions obtenues ,  e t  d '6 tudier  les 
var ia t ions  des d is t r ibu t ions  61ectrophor6tiques en fonc- 
t ion  des condi t ions  de cul ture ou des modi f ica t ions  du 
g6nome bact6rien.  

Summary .  Acrylamide-agarose  gel e lect rophoresis  was 
employed  to separa te  pro te ins  ob ta ined  by  sonicat ion of 

various g ram nega t ive  bacilli. The  bulk  of bac te r ia l  
p ro te in  migra te  a t  p H  8.7 to t he  anode,  b u t  of ten  some 
fract ions  are quickly migra t ing  to  t he  ca thode .  Some 
30 f ract ions  can be d is t inguished  th is  way.  This  t echn ique  
proves  in te res t ing  for t he  s t u d y  of microbia l  p ro te in  
me tabo l i sm and m a y  easily be appl ied to  numerous  bac-  
teria. 
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Gibberellin-Sugar Interaction Regulating the Growth Habit of Bermudagrass (Cynodon dactylon (L) 
Pers.) 

Lit t le  evidence is available on the  role p layed  by  
hormona l  and nut r i t iona l  factors  in tile p lagiotropic  1 
responses  of rhizomes and stolons of grasses. Ex i s t ing  
repor t s  2, however,  suggest  t h a t  a balance be tween  the  
levels of auxins,  gibberell ins and cy tokin ins  in the  p l an t  
are of impor t ance  in the  g rowth  hab i t  of d iageotropic  
organs. 

In  this  connect ion,  this  l abora to ry  has recent ly  re- 
por t ed  a t h a t  gibberellic acid (GA3) induced the  upward  
curva tu re  of hor izonta l ly  growing stolons of be rnmdagra s s  
(Cynodon dactylon). This was ob ta ined  ei ther  by  spray ing  
the  pa r en t  p l an t  or by  immers ing  the  s tolon t ips in GAa 
solutions.  Moreover,  it  was shown t h a t  th is  can also be 
s tudied  by  using ' exp lan ts '  consis t ing of apical  pieces of 
stolons, 10 cm long. 

F u r t h e r  expe r imen t s  es tabl ished t h a t  a daily spray  of 
100 mg/1 GAa to  p lan ts  growing in the  field p rovoked  the  
same response on the  hor izonta l ly  growing rhizomes,  i.e. 
d iageotropic  rh izomes  and stolons bo th  becanle  or tho-  
tropic.  

In  searching for the  mechan i sm regula t ing  the  hori- 
zonta l  g rowth  hab i t  of be rmudagras s  stolons, evidence 
was found t h a t  the  l iminal  pos i t ion of this  organ migh t  be 
de t e rmined  by  the  balance  be tween  gibberell ins and sugars 
wi th in  the  p lant .  

Much of th is  work  will be publ i shed  elsewhere 4 bu t  the  
brief descr ip t ion  of the  main  expe r imen t s  which  furn ished  
the  evidence for this  a s sumpt ion  is given here. 

Apical  pieces of s tolons p repa red  as prev ious ly  de- 
scr ibed a (Figure 1) were placed hor izonta l ly  on wet  sand 
in a g rowth  c h a m b e r  (26 4- 1 ~ under  cont inuous  illumi- 
na t ion  of abou t  300 foot-candle  f rom f luorescent  l amps  
(Gro-Lux, Sylvania),  appropr ia te  for inducing u p w ard  
curva tures  of the  nodes.  Cut ends  of exp lan t s  were intro-  
duced into 10-ml flasks conta in ing  disti l led wa te r  (control) 
or the  t e s t  solutions conta in ing  hormones  and /o r  sugars. 

All the  solut ions were p repa red  wi th  glass dist i l led wa te r  
and renewed every  12 h. 10 e x p l a n t s / t r e a t m e n t  were used. 
The significance of t he  differences be tween  the  control  
and the  t r e a t m e n t s  were s ta t i s t ica l ly  eva lua ted  by  the  
S tuden t ' s  t-test,  previous  proof  t h a t  the  s t a n d a r d  devia-  
t ion were similar.  

Figure 2 depic ts  the  angles a t t a ined  by  the  t ips  w i th  
reference to an hor izonta l  line in the  d i f fe rent  t r e a t m e n t s  
af ter  72 h. A signif icant  inhibi t ion of the  upward  cu rva tu re  
caused by  7 and 10% sucrose can be observed  as compared  
wi th  the  control .  Similar responses  were ob ta ined  wi th  
5% glucose. The effect  of sucrose was comple te ly  over-  
come by  50 mg/1 GA a, while in contras t ,  indolacet ic  acid 
(IAA) f rom 0.001-30 rag/1 had  no effect  whatsoever .  

In  order  to de te rmine  w h e t h e r  the  inhib i t ion  was s imply  
due to  an osmot ic  effect  of the  sugars, po lye thy lene  
glycol 6000 and  mann i to l  solut ions of ident ical  or h igher  
osmotic  pressures  were tes ted  b u t  ne i ther  of t h e m  showed 
the  inh ib i tory  act ion of the  sugars.  

The full mean ing  of these  results  canno t  ye t  be eva lua ted  
wi th  cer ta in ty .  However ,  it  appears  reasonable  to  assume 
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plagiotropism in which the organ orients itself in the horizontal 
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geotropic movements. See P. LARSEN, Handb. PflPhysiol. 17, 34 
(1962). 
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Fig. 1. Procedure used in the experiments. 
The cut ends of these explants were immersed 
in water (A) and 10% sucrose (B). Time of 
the experinlent, 48 h. 

control 

lOO/osucrose 

PIg 6000 / 
(zoo rag/L- 8.k bars) 

i'lannitol ~ _  (60 g/t=?.8 bars) 

7O/osucrose ~ 0.1mg/t I A A J  

lOO/os~ros8 ,/, 
5omg/t SA 3 10mg/L ..... IAA ......... 

50mg/L 5,~___~_______ 0.1mg/I p i c ~ _  

Fig. 2. Schematic representation of curvatures attained by the 
explants in the different treatments after 72 h. Difference between 
10% sucrose and control is significant, P < 0.01. 

t h a t  sugars  a n d  g ibbere l l ins  are i nvo lved  in  t he  m e c h a n i s m  
con t ro l l ing  t h e  p lag io t rop ic  g r o w t h  h a b i t  of b e r m u d a g r a s s  
a n d  t h a t  t he  shoo t  pos i t ion  is d e t e r m i n e d  b y  t h e  r e l a t ive  
a m o u n t  of sugars  a n d  g ibbere l l ins  p r e s e n t  in  t h e  nodes.  
The  fol lowing of t h e  obse rved  facts  are  cons i s t en t  w i t h  
th i s  h y p o t h e s i s :  (a) d a r k e n i n g  of t h e  p l a n t s  induces  a 
g radua l ly  u p w a r d  c u r v a t u r e  of t h e  s tolons.  (b) If  t h e  
p a r e n t  p l a n t  is k e p t  in  l igh t  whi le  t he  s to lons  are in  da rk -  
ness, t h e  l a t t e r  r ema ins  hor izon ta l .  (c) I f  t h e  p a r e n t  p l a n t s  
are shaded ,  t he  s to lons  g r adua l l y  cu rve  upwards .  (d) Hor i -  
zon ta l  rh izomes  w h e n  severed  f rom the  aer ia l  p a r t s  of t h e  
shoots ,  b e c a m e  o r tho t rop ic .  (e) The  t ips  of t he  m a i n  
s tolons,  w h i c h  show t h e  s t r o n g e s t  t e n d e n c y  to  r e m a i n  
d iageo t rop ic  as c o m p a r e d  w i t h  t he  l a t e ra l  b ranches ,  con- 
s t i t u t e  powerfu l  s inks  w i t h  a r e m a r k a b l e  p r io r i t g  for  t h e  

supp ly  of sugars  s y n t h e t i z e d  in o t h e r  p a r t s  of t h e  p l a n t s  5. 
Bes ides  t he se  obse rva t ions ,  a v e r y  sugges t ive  fac t  is t h a t  
d iageo t rop ic  s to lons  b e n d  u p w a r d  s h o r t l y  a f t e r  t h e  vege-  
t a t i v e  apex  h a s  been  t r a n s f o r m e d  in to  a r e p r o d u c t i v e  
s t ruc tu re ,  w h i c h  is genera l ly  a c c o m p a n i e d  b y  a n  increas-  
ing 8 g ibbere l l in  level  a n d  poss ib ly  b y  sugar  consumpt ion .  

T h e  lack of a c t i v i t y  of I A A  as well  as of t h e  new p o t e n t  
s y n t h e t i c  a u x i n  p ic lo ram ~ is specia l ly  n o t e w o r t h y ,  in  v iew 
of t h e  C h o l o d n y - W e n t  classic hypo thes i s  of geot ropism.  

T h e  genera l  p i c tu re  t h a t  emerges  f rom th i s  work  is in 
a g r e e m e n t  w i t h  t h e  idea  s t h a t  a n  a n t i h o r m o n e  is p r e sen t  
in  t h e  h o r i z o n t a l  o rgans  c o u n t e r a c t i n g  t h e  effect  of t h e  
g r o w t h  factors .  I n  th i s  scheme,  g ibbere l l ins  u n d o u b t l y  
would  be  p r o m o t o r s  a n d  sugars  t h e  inh ib i to r s  or i ts  
precursors .  

None the less ,  t h e  u n u s u a l  a c t i v i t y  of sucrose a n d  glucose 
in th i s  s y s t e m  a n d  t h e  lack of knowledge  of t h e  in te r -  
ac t ions  of sugar s  an d  g ibbere l l ins  a t  t h e  cel lular  level  in 
the  nodes,  do n o t  p e r m i t  a n y  f u r t h e r  specu la t ion  of t he  
m e c h a n i s m  regu la t i ng  t h e  g r o w t h  h a b i t  of b e r m u d a -  
grass  9,10. 

Zusammen/assung. Saccharose  u n d  Glucose u n t e r b i n d e n  
die y o n  schwaclaem L i c h t  e rzeugte  n e g a t i v  geot ropische  
K u r v a t u r  y o n  Bermudagrasausl~Lufern,  Gibbere l l ins~ure  
e rzeug t  eine U m k e h r u n g  dieses h e m m e n d e n  Effekts .  
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