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m a y  be  deduced  t h a t  a t  low p o p u l a t i o n  dens i ty ,  u n d e r  
t he  c l imat ic  cond i t ions  of Tr immis ,  T T A  t r a p s  a t t r a c t  a 
m a x i m u m  n u m b e r  of ma les  of Z. diniana for a whole  
season. Vi rg in  females  on  t he  o the r  h a n d  a t t r a c t  a smal le r  
n u m b e r  of males  a n d  h a v e  to  be  rep laced  each  fo r tn igh t .  

Tes ts  w i t h  t h e  cis-isomere (CTA) c o n d u c t e d  a t  T r i m m i s  
in 1972 ind ica t e  t h a t  t h i s  s u b s t a n c e  is a s t rong  a n t a g o n i s t  
of t h e  n a t u r a l  p h e r o m o n e  a n d  s y n t h e t i c  TTA.  Male 
cap tu re s  of t r a p s  fu rn i shed  w i t h  2 v i rg in  females  (controls)  
or 2 v i rg in  females  and  a r u b b e r  s toppe r  t r e a t e d  w i t h  1 ~1 
of pa ra f f in  oil and  d i f fe ren t  concen t r a t i ons  of CTA are  
c o m p u t e d  in Tab le  I I I .  These  resu l t s  i nd i ca t e  t h a t  100 ~g 
of CTA i n  pa ra f f i n  oil comple t e ly  or a l m o s t  comple t e ly  
a n t a g o n i z e  t h e  ac t ion  of t he  n a t u r a l  p h e r o m o n e  of 2 
v i rg in  females  for  a b o u t  4 weeks. T he  9 males  t r a p p e d  
d u r i n g  t he  pe r iod  S e p t e m b e r  6-28 m a y  h a v e  been  c a u g h t  
acc identa l ly ,  as i nd i ca t ed  b y  t he  resu l t s  of Tab le  I V  
(last  co lumn) .  A n t a g o n i s m  of CTA a n d  T T A  is s h o w n  b y  
t he  resu l t s  of Tab le  IV.  T he  f ind ings  f u r t h e r  s t r e n g t h e n  
t h e  h y p o t h e s i s  t h a t  T T A  is t he  n a t u r a l  p h e r o m o n e  of 
Z. diniana. 

The  resu l t s  p r e s e n t e d  ill t h i s  p a p e r  show t h a t  1 txl of 
a 10% so lu t ion  of T T A  in pa ra f f i n  oil appl ied  to a r u b b e r  
s toppe r  p r e sen t s  a power fu l  lure  for males  of Z. diniana. 
Because  of i t s  long l a s t i ng  super ior  effect  i t  c an  more  t h a n  
on ly  replace  v i rg in  females  in m o n i t o r i n g  t raps .  CTA a t  a 
r e l a t ive ly  low c o n c e n t r a t i o n  ha s  p r o v e d  to  be  such  a 

power fu l  a n t a g o n i s t  of t he  female  p h e r o m o n e  of Z. 
diniana t h a t  i t  m a y  be  cal led a t r u e  s y n t h e t i c  a n t i p h e r o -  
mone.  I t  is hoped  t h a t  t h e  s u b s t a n c e  can  be  used to  
p r e v e n t  p h e r o m o n e  guided  mee t ings  of the  sexes of t he  
l a rch  b u d  m o t h  w h e n  t he  p o p u l a t i o n  dens i t y  of t he  species 
is low enough  to  p r e v e n t  chance  m e e t i n g  3. I t  m a y  t h u s  
become  a too l  for t he  con t ro l  of Z. diniana. Theore t i ca l ly  
m u c h  smal le r  q u a n t i t i e s  of CTA should  be  needed  to r e a c h  
th i s  effect  t h a n  if T T A  was used for ma le  confusion.  

Zusammenfassung.  G u m m i z a p f e n  m i t  1 tzl ! 0 t i g e r  
L 6 s u n g  yon  t r a n s - l l - T e t r a d e c e n y l a c e t a t  in  Paraff in61 
s ind w ~ h r e n d  70-100 T a g e n  a t t r a k t i v e r  fiir Mi innchen  
des LSzchenwicklers  als Fa l l en  m i t  je 2 v i rg inen  W e i b c h e n  
der  Art ,  die z u d e m  alle 2 W o c h e n  e r se tz t  we rden  miissen.  
Das  c i s - Isomer  de r  V e r b i n d u n g  is t  ein spezi f ischer  Lock-  
s toff  fiir M~Lnnchen des W i d d e r c h e n s  Zygaena transalpina 
u n d  ein s t a rke r  A n t a g o n i s t  sowohl  des na t i i r l i ehen  Weib -  
c h e n p h e r o m o n s  des L/ i rchenwicklers  wie des syn the -  
t i s chen  Lockstoffs .  
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B i o d e g r a d a t i o n  of  M i c r o b i a l  L i p o p o l y s a c c h a r i d e s  

I n  a foregoing paper ,  VoEYs and  BEYAERT 1 descr ibed  
t he  i so la t ion  of a Bacillus species growing  on  a m i n e r a l  
m e d i u m  w i t h  0 .2% l ipopo lysacchar ides  (LPS) e x t r a c t e d  
f rom a Salmonella minnesota R-250 s t ra in .  

I n  f u r t h e r  inves t iga t ions ,  t h e  L P S  f rac t ions  of t he  
fol lowing bac t e r i a l  s t r a ins  were used:  Salmonella typhi- 
mur ium t y p e  W, Salmonella minnesota R-2051 a n d  
Escherichia coli. The  i m p u r e  L P S  of S. typhimurium were 
o b t a i n e d  f rom Difco and  pur i f ied  b y  t h e  h o t  p h e n o l  
m e t h o d  of WESTPHAL et al. ~. Fo r  t he  i so la t ion  of t h e  L P S  
f rom S. minnesota R-2051, t he  s t r a i n  was g rown in b a t c h  
cu l tu res  on  t h e  fol lowing m e d i u m :  bee f - ex t r ac t  10 g; 
p e p t o n e  10 g; NaC1 5 g; d is t i l led  w a t e r  1 1 (pH = 7.3). 
Af ter  24 h of g r o w t h  a t  37~ t he  cells were cen t r i fuged  
and  ace tone-dr ied .  The  L P S  were e x t r a c t e d  accord ing  to  
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. . . .  Liberation of free fatty acids (FFA) during the growth of Bacillus 
macerans on LPS from Salmonella minnesota R-2051. 
- -  = Liberation of free fatty acids (FFA) during the growth of Micro- 
coccus sp. on purified LPS from Salmonella typhimurium type W. 

t he  m e t h o d  of GALANOS et al.K Ace tone-d r i ed  cells of E. 
coli were o b t a i n e d  f rom several  b a t c h  cu l tu res  in  n u t r i e n t  
b r o t h  a n d  e x t r a c t e d  accord ing  to  the  m e t h o d  of WEST- 
eHAL et  al. ~ as modi f ied  b y  O'NEILL and  TODD 4. 

Microbia l  s t r a ins  growing on  bac te r i a l  L P S  were 
i so la ted  on  t he  fol lowing m i n e r a l  m e d i u m ,  to wh ich  
0.2% L P S  were added  as sole source of c a rbon :  (NH~)2SO 4 
1 g; K2HPO 4 1 g; NaH~PO4- 2 H~O 1.25 g; MgSO~.7  H 2 0  
0.5 g; CaC12 0.01 g; FeSO 4. 7 H~O 0.01 g; d is t i l led  w a t e r  
1 l (pH = 7.0). On t he  pur i f ied  L P S  of Salmonella typhi- 
mur ium t y p e  W, a few bac te r i a l  s t r a ins  were i so la ted  f rom 
a soil sample .  Trans fe r  of these  s t r a ins  to  a l iqu id  m e d i u m  
w i t h  t h e  same compos i t ion  resu l ted  in w e a k  growth.  
However ,  w h e n  glucose was suppl ied  as sole source of 
c a r b o n  to t he  cu l tu re  med ium,  a b u n d a n t  g r o w t h  was 
ob ta ined .  Accord ing  to  Be rgey ' s  M a n u a l  of D e t e r m i n a t i v e  
Bac te r io logy  5, a Bacillus macerans s t r a i n  could be  isola ted 
in th i s  way.  

As a resu l t  of t h i s  p h e n o m e n o n ,  f u r t he r  e x p e r i m e n t s  
were car r ied  ou t  w i t h  th i s  species. The  s t r a in  was inocul-  
a t ed  in to  t he  m i n e r a l  m e d i u m ,  c o n t a i n i n g  L P S  as sole 
source of c a r b o n  a n d  in func t i on  of t h e  i n c u b a t i o n  t i m e  - 
a t  37 ~ - t he  g r o w t h  of t he  mic roo rgan i sm a n d  t he  degra-  
d a t i o n  p a t t e r n  of t he  L P S  were followed. 

I n t a c t  L P S  and  i ts  chemica l ly  degraded  po lysacchar ide  
f r ac t ion  (p repared  b y  mi ld  acid hydrolys is )  could be  
s epa ra t ed  easi ly on  a S e p h a d e x  G 100 column.  Smal l  con- 
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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). 


