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c e n t r a t i o n s  of m o n o s a c c h a r i d e s  {including g lucosamine  
and  l ipid A) were de t ec t ed  b y  m e a n s  of t h i n  l ayer  ch roma-  
t o g r a p h y  and  b y  gas c h r o m a t o g r a p h y  a f te r  s i ly la t ion.  
Tt l in  layer  e lec t rophores is  was  used to de tec t  ol igosaccha-  
rides.  The  f a t t y  acid compos i t i on  of t he  l ipid A was 
d e t e r m i n e d  q u a n t i t a t i v e l y  b y  g a s c h r o m a t o g r a p h y .  Re-  
duc ing  sugars  a n d  free f a t t y  acids were d e t e r m i n e d  
co lor imet r ica l ly  b y  t h e  m e t h o d  of DUBOlS et  al. 6 a n d  t he  
m e t h o d  of LAUWERYST, respect ively .  

The  g r o w t h  of Bacillus macerans a n d  t he  d e g r a d a t i o n  of 
t he  L P S  were fol lowed for 17 days  a t  37 ~ I t  was  found  
t h a t  f i rs t  of all  t h e  L P S  was hyd ro lysed  in to  l ip id  A and  
a po lysaccha r ide  f ract ion.  The  l a t t e r  f r ac t ion  was n o t  
f u r t h e r  h y d r o l y s e d  as was  seen f rom co lumn  a n d  electro-  
phores i s  expe r imen t s .  F r o m  t h e  l ipid A fract ion,  however ,  
free f a t t y  acids (FFA) and  p h o s p h a t e  were pa r t i a l l y  
l ibera ted .  I n  th i s  way  i t  was  possible  to  iden t i fy  t he  free 
amino  groups  of t he  d i sacchar ide  uni ts .  However ,  a t  th i s  
stage, no  free g lucosamine  could be  de tec ted .  I t  was  also 
found  t h a t  t he  l i be ra t ion  of t he  F F A  in t h e  g r o w t h  
m e d i u m  reached  a m a x i m u m  level  a f t e r  7 days  (Figure).  
A t  th i s  p o i n t  t he  compos i t ion  of these  l i be r a t ed  F F A  was 

Fatty acid composition of the intact LPS of S. typhimurium type W 
and of the LPS after 7 days of growth 

Fatty acids ~ Intaet LPS of LPS of S. typhimurium 
S. typhimurium type W after 7 days 
type W (%) of growth (%) 

12:0 trace 4.44 
14:ob trace trace 
14:o 11.8 4.03 
15:ob trace trace 
15:o trace trace 
15:1 0.5 trace 
16:ob trace trace 
16:o 40.8 48.93 
16:1 1.7 2.94 
14:ob 18.0 3.53 
18:o 19.1 7.56 
18:1 8.1 12.10 
18:2 trace 4.87 
20:o trace 11.60 

�9 The first number gives the chain length; the second the number of 
double bonds, b means branched fatty acid. 

d e t e r m i n e d  and  c o m p a r e d  w i t h  t he  F F A  compos i t ion  of 
i n t a c t  LPS.  The  resu l t s  are s u m m a r i z e d  in t h e  Table .  
F r o m  these  resu l t s  i t  can  be conc luded  t h a t  t he  micro-  
o rgan i sm grows a t  t h e  expense  of t h e  f a t t y  acids, l i be ra t ed  
f rom the  l ip id  A fract ion.  

Af te r  17 days  of g rowth  a t  37 ~ i n t a c t  po lysaccha r ide  
as wel as i n t a c t  res idual  l ipid A were de tec ted .  A t  th i s  
m o m e n t ,  however ,  F F A  could no t  be  found  anymore ,  
b u t  free g lucosamine  was st i l l  p r e sen t  in  t h e  g r o w t h  
med ium.  

These  resul t s  suggest  t h a t  t h i s  Bacillus macerans 
species d isp lays  l ipolyt ic  ac t iv i ty ,  as i t  grows only  a t  t he  
expense  of t h e  l ipid f r ac t ion  of t h e  LPS.  

I n  t h i s  way,  a s t rong  l ipoly t ic  Micrococcus sp. was  
t e s t ed  for i t s  ab i l i ty  to  degrade  t he  same LPS.  A l t h o u g h  
no t  i sola ted on a L P S  c o n t a i n i n g  m i n e r a l  med ium,  as the  
i so la ted  Bacillus macerans, i t  was  found  t h a t  th i s  s t r a i n  
exh ib i t s  the  same d e g r a d a t i o n  p a t t e r n  on  LPS.  

Iden t i ca l  e x p e r i m e n t s  were car r ied  ou t  w i t h  pur i f ied  
L P S  f rom Salmonella minnesota R-2051 and  Escherichia 
coli, added  to  t he  mine ra l  m e d i u m  as sole source of carbon.  
The  d e g r a d a t i o n  p a t t e r n  of these  L P S  b y  Bacillus 
macerans and  b y  t h e  Micrococcus sp. was  found  to be  
analogous.  

Rdsumd. La  b i o d f g r a d a t i o n  p a r  Bacillus macerans des 
l ipopolysacchar ides  (LPS),  ex t ra i t e s  de Salmonella typhi- 
murium,  Salmonella minnesota el Escherichia colt ru t  
6tudi6e darts u n  mi l ieu  I iquide minera l ,  c o n t e n a n t  un ique -  
meri t  ces L P S  comme sources de carbone.  I1 fur  observ6 
qu 'apr~s  avo i r  effectu6 une  hydro lyse  des L P S  le micro-  
o rgan i sme  se d@veloppe sur  les acides gras, lib6r@s de la 
f r ac t ion  l ipidique.  Apr@s 17 jours  de croissance la f r ac t ion  
po lysaccha r ide  @tait encore  in tac t .  Le m~me ph6nom@ne 
de b iod6g rada t i on  ru t  observ6 avec  nne  souche typ ique -  
m e n t  l ipo ly t ique  (Micrococcus sp.). 
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Lettuce Seed Germination: Prevention of Thermodormancy by 
2-Chloroethanephosphonic Acid (Ethrel) 

R e c e n t  ev idence  ind ica tes  t h a t  besides  auxins ,  gib- 
berel l ins ,  c y t o k i n i n s  and  abscis ic  acid, e thy lene  m i g h t  
also be  a m a j o r  con t ro l l ing  fac to r  of p l a n t  g r o w t h  a n d  
d e v e l o p m e n  t 1. M a n y  seeds are  k n o w n  to  p roduce  e thy lene  
n a t u r a l l y  d u r i n g  t h e  g e r m i n a t i o n  process  a n d  seedl ing 
growth .  This  suggests  t h a t  e t hy l ene  m i g h t  be  i nvo lved  in 
t h e  g r o w t h  a n d  d e v e l o p m e n t  of t he  e m b r y o n i c  or seedl ing 
p l a n t s  1. The  new e x p e r i m e n t a l  chemica l  2 -ch loroe thane-  
p h o s p h o n i c  acid (ethrel,  CEPA) ,  w h e n  appl ied  to  p lan t s ,  
mimics  t he  effect  of e thy lene  app l i c a t i on  in severa l  
phys io log ica l  processes~,K T he  p r e s en t  r epo r t  concerns  
t he  ab i l i t y  of e th re l  to  p r e v e n t  t he  d o r m a n c y  of l e t tuce  
seeds caused b y  h i g h  t e m p e r a t u r e .  

Seeds of Li~ctuca sativa 'Cabbage '  were a l lowed to 
g e r m i n a t e  a t  3 d i f fe ren t  t e m p e r a t u r e s  (25~ 30~ and  

35~ a lone  a n d  in presence  of e th re l  (CEPA),  in  glass 
pe t r i  d ishes  l ined w i t h  a single l ayer  of f i l te r  p a p e r  
moi s t ened  w i t h  5 m l  of t h e  t e s t  solut ion.  E t h r e l  (ACP- 
68-250) c o n t a i n i n g  p ropy lene  glycol as car r ie r  base  was 
used as a n  e t h y l e n e - g e n e r a t i n g  s u b s t a n c e  4. G e r m i n a t i o n  
pe rcen t age  was scored c o m m e n c i n g  f rom 24 h t i l l  72 h 
a f te r  i ncuba t ion .  The  resu l t s  of th i s  s t u d y  are incorpo-  
r a t e d  in t h e  Figure.  I t  is clear t h a t  e t l l re l  no t  on ly  
s t i m u l a t e s  t he  r a t e  as well  as f ina l  pe rcen t age  of ge rmina-  

1 H. K. PRATT and G. D. GOESCHL, A. Rev. P1. Physiol. 20, 541 (1969). 
2 N. SANKnLA, Thesis, University Jodhpur (1971). 
3 R. C. D~ WILD~, Hort. Science 6, 364 (1971). 

Technical Data Sheet-Ethrel. Amchem Products (1969). 
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t i on  a t  25~ a n d  30~ b u t  also p r e v e n t s  t he  d o m a n c y  
caused  b y  h i g h  t e m p e r a t u r e s .  Thus ,  for  ins tance ,  a t  a 
t e m p e r a t u r e  of 35 ~ in con t ro l  t he  seeds d id  no t  ind ica te  
a n y  g e r m i n a t i o n  a t  all. However ,  in  p resence  of va r ious  
concen t r a t i ons  of ethrel ,  even  a t  35~ as m u c h  as 40% 
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Effect of ethrel Oll seed germination of lettuce at different tempe- 
ratures. 

g e r m i n a t i o n  was a lways  observed.  Therefore ,  a def in i te  
role of e th re l  in  p r e v e n t i o n  of t h e r m o d o r m a n c y  is c lear ly  
percept ib le .  I t  m i g h t  no t  be  ou t  of p lace  to  m e n t i o n  here  
t h a t  e th re l  is also able  to  reverse  t he  i n h i b i t i o n  of l e t tuce  
seed g e r m i n a t i o n  caused b y  abscis ic  acid a n d  o the r  seed 
g e r m i n a t i o n  i nh ib i t o r s  ~, 5. 

As ear ly  as 1965 HABER 6 h a d  shown  t h a t  g ibberel l ic  
acid t r e a t m e n t  of l e t tuce  seeds caused  a reversa l  of t he  
effects  of m a n y  of t h e  k n o w n  seed g e r m i n a t i o n  inh ib i to rs .  
Recent ly ,  b y  us ing  a p rocedure  t h a t  enables  a s epa ra t i on  
of t he  p r o d u c t i o n  of e thy lene  f rom the  effect  of e thylene ,  
STEWART a n d  FREEBAIRN 7 h a v e  shown  t h a t  in  l e t tuce  
seed g e r m i n a t i o n  g ibbere l l in  p r i m a r i l y  induced  i ts  re- 
sponse  b y  s t i m u l a t i n g  e thy lene  p roduc t ion .  Accord ing  to  
these  au tho r s  h e a t  t r e a t m e n t  i n a c t i v a t e s  t he  e thy l ene  
syn thes i s  w i t h o u t  a f fec t ing  e thy lene  act ion.  Such  a 
t r e a t m e n t ,  however ,  d id  n o t  i n h i b i t  t he  a c t i v i t y  of exo- 
genous ly  app l ied  e thy lene  b u t  d id  p r e v e n t  t he  a c t i v i t y  of 
g ibberel l ic  acid wh ich  p r e s u m a b l y  depended  on  e thy lene  
synthes is .  I t  is, therefore ,  logical  to  p o s t u l a t e  t h a t  
t h e r m o d o r m a n c y  in l e t tuce  seeds m i g h t  be  a r e su l t  of t he  
fa i lure  of endogenous  syn thes i s  of e thy lene  wh ich  is 
r equ i red  for a c t i v a t i o n  a n d  syn thes i s  of enzymes  or 
h o r m o n e s  s in  t he  ear ly  s tages  of seed g e r m i n a t i o n  9. 

Zusammen/assung. E t h r e l  v e r h i n d e r t  den  R u h e z u s t a n d  
yon  <(Cabbage~-Salatsamen, der  d u t c h  hohe  T e m p e r a t u r e n  
v e r u r s a c h t  wird. Es  wi rd  a n g e n o m m e n ,  dass  die H e m m u n g  
der  S a l a t s a m e n k e i m u n g  d u r c h  hohe  T e m p e r a t u r e n  ver-  
m i t t e l t  wird, besonders  d u r c h  ihre  W i r k u n g  auf  die endo-  
gene ]3i ldung des A_thylens, welches  e ine Schliisselrotle 
bet  der  S a m e n k e i m u n g  spielt .  
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Raffinose in Stomoxys calcitrans Linn. (Diptera, Cyclorrhaphpa: Muscidae) 

Carbohydra t e s ,  be ing  ut i l ized in var ious  ways,  p l ay  a n  
i m p o r t a n t  role in  t he  m e t a b o l i s m  of animals .  D u r i n g  t h e  
course of s t u d y  of sugars  in  t h e  s t ab le  fly, Stomoxys 
calcitrans L., raffinose,  a t r i sacchar ide  de t ec t ed  for t h e  
f i rs t  t i m e  in a n  insect ,  is r epo r t ed  here.  

Materials and methods. A b o u t  200 f reshly  la id  eggs, 
30 fu l l -grown t h i r d - i n s t a r  larvae,  a n d  an  equa l  n u m b e r  of 
newly- fo rmed  whi t e -pupae ,  and  newly-emerged  a n d  adu l t  
flies were t a k e n  ou t  f rom a cu l tu re  of S. calcitrans, 
m a i n t a i n e d  ill t h e  l abora to ry .  The  newly-en le rged  flies 
were a n a e s t h e t i z e d  w i t h  c a r b o n  dioxide  and  f ixed in cold 

abso lu te  e thanol ,  whi le  t he  o the r  s t a g e s w e r e  f ixed 
direct ly.  Sugars  were e x t r a c t e d  w i t h  w a r m  70% e t h a n o l  1 
and  t h e  e x t r a c t s  were e v a p o r a t e d  to  d ryness  in  vacuo.  
H a e m o l y m p h  a n d  ana l  f luid col lected f rom adu l t  flies 
were used direct ly.  

Sugars  were s epa ra t ed  b y  one -d imens iona l  a scend ing  
p a p e r  c h r o m a t o g r a p h y .  E a c h  dr ied  e x t r a c t  was  d issolved 
in dis t i l led water .  K n o w n  vo lumes  of each  ex t rac t ,  t h e  
h a e m o l y m p h  a n d  t he  ana l  f luid were c h r o m a t o g r a p h e d  on  

1 D. FAIRBAIRN, Can. J. Zool. 36, 787 (1958). 


