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r e m a r k e d  t h a t  'gener ic  level of r e l a t ionsh ip  of V. cholerae 
a n d  V. parahaemolyticus is cons idered  dub ious ' .  H e n c e  a 
s imi la r  p o l y p h a s i c  t a x o n o m y  of V. parahaemolyticus in 
re la t ion  to m e m b e r s  of Pasteurella and  i ts  all ied gene ra  
seems  r e l e v a n t  to  se t t le  t h e  precise t a x o n o m i c  pos i t ion  
of t he  o r g a n i s m  u n d e r  p r e s e n t  s t udy .  

~1 The authors wish to convey their gratefulness to Professor J. B. 
CHATTERJEA, School of Tropical Medicine, Calcutta, for his kind 
permission to publish this paper. 

Zusammen/assung: D u r c h  n o r m a l e  F /~rbungs techn ik  
wi rd  das  V o r h a n d e n s e i n  der  K a p s e l n  in V. parahaemoly- 
tiens gezeigt .  
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R e s t o r a t i o n  o f  D e c l i n i n g  M o r p h o g e n e t i c  C a p a c i t y  i n  L o n g  T e r m  T i s s u e  C u l t u r e s  o f  D a u c u s  carota  
b y  K i n e t i n  

A c o m m o n  p r o b l e m  in t he  cu l t u r i ng  of p l a n t  t i s sues  ha s  
been  t h e  e v e n t u a l  loss of m o r p h o g e n e t i c  r e sponse  over  
p ro longed  per iods  of t i m e  1-~. No repor t  is k n o w n  of t he  
r e s to r a t i o n  of t h e  in i t ia l ly  v igorous  response  seen in 
y o u n g e r  cu l tu res .  

For  t h e  p a s t  severa l  yea r s  l iquid  s u s p e n s i o n  cu l tu re s  of 
Daucus carota (wild carrot)  h a v e  been  s u b c u l t u r e d  in a 
basa l  m e d i u m  c o n t a i n i n g  2 • 10 .6 M 2,4-dichloropheno-  
xyace t i c  acid (2,4-D). Such  t i s sue  grows ac t ive ly  b u t  
exh ib i t s  l i t t le  o rgan iza t ion .  W i t h  r ecen t ly  i so la ted  s t ra ins ,  
t r an s f e r  of a u x i n  g rown t i s sue  to m e d i u m  devo id  of a u x i n  
will in i t i a te  e x t e n s i v e  o rgan iza t i on  and  d e v e l o p m e n t  of 
a d v e n t i v e  e m b r y o s L  The  f i rs t  e m b r y o s  will a p p e a r  a f te r  
a b o u t  t h ree  to  four  d a y s  of g r o w t h  w i th  a l m o s t  t o t a l  
conve r s ion  a f te r  1 week  to  10 days .  

D u r i n g  s u b c u l t u r i n g  over  long per iods  of t ime ,  t he  
t i s sue  wh ich  once  h a d  a s t r ong  capac i t y  for e m b r y o  for- 
m a t i o n  shows  a p rogress ive  decrease  in i ts  ab i l i ty  to 
p roduce  e m b r y o s .  The re  is a twofold  increase  in t i m e  
needed  for in i t ia l  a p p e a r a n c e  of t he  e m b r y o s  a n d  t he  
n u m b e r  p ro d u ced  is cons ide rab ly  d imin i shed .  W h e n  an  
e m b r y o  w h i c h  does deve lop  in such  aged cu l tu re s  is 
t r an s f e r r ed  b a c k  to  an  a u x i n  m e d i u m  it  p roduces  a t yp ica l  
cal lus  cu l ture .  T r a n s f e r  of th i s  t i s sue  to an  aux in - f r ee  
m e d i u m  resu l t s  in the  v igorous  e m b r y o g e m c  response  
cha rac te r i s t i c  of r ecen t ly  e x p l a n t e d  t i s s u e  

Knowledge  of t h e  cont ro l  of o rgan iza t i on  exe r t ed  by  
a u x i n s  a n d  k i n e t i n  on cu l t u r ed  tobacco  t i s sues  6 led us  to 

s t u d y  t he  effects  of t hese  s u b s t a n c e s  on e m b r y o g e n e s i s  in 
ca r ro t  cul tures .  K i n e t i n  a n d  2,4-D were suppl ied ,  a t  
v a r y i n g  concen t r a t ions ,  to  cells f r om long t e r m  sub-  
cu l tures .  Ceils were t h o r o u g h l y  w a s h e d  to reduce  t h e  
c a r r y o v e r  of ma t e r i a l s  f r om p rev ious  cul ture .  T h e  r e su l t s  
were e v a l u a t e d  in t e r m s  of d ry  we igh t  and  t he  n u m b e r  of 
e m b r y o s  produced .  E m b r y o  n u m b e r  was  d e t e r m i n e d  b y  
d i spers ing  t he  t i s sue  f r a g m e n t s  in a t i g h t l y  pa c ke d  m o n o -  
layer  a nd  c o u n t i n g  t he  n u m b e r  of e m b r y o s  per  u n i t  of a rea  
w h ic h  h a d  reached  t he  h e a r t  s t age  of de ve lopme n t .  

The  app l i ca t ion  of k i n e t i n  to r ecen t ly  isolated cu l tu re s  
d id  no t  e n h a n c e  e m b r y o g e n e s i s  whereas  older cu l tu re s  
e x h i b i t i n g  reduced  e m b r y o g e n e s i s  showed a s t r ong  
re sponse  as exempl i f i ed  in Tab le  I. K i n e t i n  a t  10 -7 M 
c a use d  a 3-fold increase  in e m b r y o  n u m b e r  over  t he  
control ,  w i t h o u t  a n y  effect  on g r o w t h  as m e a s u r e d  b y  d ry  
weight .  A 10-fold increase  in t he  k ine t in  level h a d  no effect  
on e i ther  e m b r y o  n u m b e r  or d ry  weight .  At  10-5 M k ine t in  
g r o w t h  is cons ide rab ly  d i m i n i s h e d  a n d  e m b r y o  p roduc -  
t i on  is t o t a l l y  p r e ve n t e d .  

I n  r ecen t ly  i sola ted cu l tu re s  exogenous  a u x i n s  h a v e  no t  
been  requ i red  to o b t a i n  o p t i m u m  embryogenes i s .  Tab le  I 
shows  t h a t  t he  a dd i t i on  of 10 .6 M 2,4-D e nha nc e s  e m b r y o  
n u m b e r  to h s l igh t  degree.  More s t r i k ing  is t he  r e sponse  
evoked  by  t he  a dd i t i on  of b o t h  10 6 M 2,4-D a n d  10 -~ M 
kine t in .  The  resu l t s  of t he se  s tud ie s  c a n  be c o m p a r e d  w i th  
t he  n o r m a l  e m b r y o g e n l c  r e sponse  of a r ecen t ly  i so la ted  
s t r a i n  seen in Tab le  II .  

Table I Effect of kinetin and 2,4-D on growth and embryogenesis in 
long term suspension cultures of wild carrot 

Kinetin (M) 2,4-D (M) Embryo number Dry weight (mg) 

10 _5 10 s 0 :a: 0 .0  1.3 
10 -6 10 -~ 3.8 2= 0.6 13.0 
10 .7 10 s 16.5 :x 1.4 13.2 
10 -5 10 -~ 0 2= 0 .0  2.0 
10 -6 10 - s  0 =x 0 .0  11 .0  
10 -7 10 6 0.8 :z: 0.3 11.6 
10 -5  0 2= 0 .0  0.5 
10 -6 3.5 :a= 0.6 12.0 
10 -7 10.1 2= 0.9 12.5 

- -  10 -5  0 :x= 0.0 13.6 
10 -6 6 .5  2= 1.0  13.1  

- -  3.1 :~  0 .9  13 .0  

The embryo number represents the 95% confidence intervals with 
N = 40. Period of growth was 11 days. Dry weight data represent the 
average of triplicated 5 ml cultures. 

Table I I. Growth and embryo development in recently isolated tissues 
of wild carrot 

Treatnlent Embryo number Dry weight (rag) 

MS (auxin-free) 15.9 _~ 4.5 12.0 
2 • 10-aM 2,4-D 0.0 =I= 0.0 12.3 

The culture period was 11 days. Embryo number represents the 95% 
confidence intervals with N = 30. 
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F u r t h e r  suppor t  for the  idea of cy tok in in  invo lvement  
in adven t ive  e m b r y o n y  came from tes t s  carried out  wi th  a 
1-year-old s t ra in  of t issue which had  its origin as an em- 
b ryo  isolated f rom a 5-year-old s t ra in  of d iminished  em- 
bryogenic  capac i ty  and t r ea t ed  as descr ibed above. In  the  
f i rs t  m o n t h s  of cul ture embryogenes is  in this  new s t ra in  
was as in tense  as t h a t  of f reshly  exp lan ted  mater ia l .  
K ine t in  had  no demons t rab le  effect  on embryogenes is  a t  
th i s  t ime.  Af ter  1 year  of subcul tur ing,  the  new s t ra in  
had  lost  much  of its capac i ty  to  p roduce  embryos .  Kine t in  
suppl ied  a t  a concen t ra t ion  of 10 .7 M res tored the  original 
h igh  level of embryogenesis .  The add i t ion  of 2,4-D alone 
or toge the r  w i th  k inet in  had  no effect  on th is  s train.  

The fact  t h a t  a vigorous capac i ty  for embryogenes is  is 
r e ta ined  by  the  cells of embr~gos der ived f rom long- term 
subcul tures  w i th  decreased capac i ty  suggests  t h a t  long- 
t e r m  cul tures  become genet ical ly  heterogenous.  Repor t s  of 
genet ic  ins tab i l i ty  in o ther  long- te rm t issue cul tures have  
emphas ized  chromosomal  changes  as a factor  in the  
even tua l  loss of the  capac i ty  for organ fo rmat ion  7,s. 
Chromosome number s  were no t  de t e rmined  in the  p resen t  
mate r ia l  a t  the  t ime  of the  ho rmone  exper iments .  How-  
ever, all embryos  observed so far  have  been diploid. 

I t  appears  t h a t  one man i fes t a t ion  of long- term 
cumula t ive  changes  m a y  be a change  in the  cy tokin in-  
auxin  s t a tus  of tile tissue. E i the r  the  endogenous  levels of 
these  hormones  are a l tered or the  sens i t iv i ty  of the  t issue 
to  these  hormones  is changed.  The lack of e n h a n c e m e n t  
of embryogenes is  in young  isolates by  exogenously  added  
ho rmones  suggests  t h a t  o p t i m u m  endogenous  concent ra-  
t ions  prevai l  a t  th i s  stage. Subs t ra ins  of cul tured tobacco 
p i th  tissue, no longer requir ing exogenously  suppl ied 
cy tok in in  have  arisen spon taneous ly  9. The gradual  loss of 
r equ i r emen t  for exogenous auxins  (habi tuat ion)  has been 
repor ted  f requent ly .  Some of these  a l tered  s t ra ins  have  
been  shown to produce  auxins  and  cy tokin ins  endogen-  
ously10, 11. We  have  worked wi th  one subs t ra in  of wild 

carrot  t issue which  gradual ly  developed an absolute  
r equ i remen t  for exogenous auxin  for growth.  Direct  ana-  
lysis of endogenous  concen t ra t ions  of cy tokin ins  and  
auxins  will be required to  establ ish the  na tu re  of the  
changes  which  have  a l tered the  embryogenic  capac i ty  of 
our cultures.  

Our work indicates  the  i nvo lvemen t  of cy tokin ins  in the  
embryogenic  process  and provides  some ins ight  in to  the  
na ture  of decl ining morphogene t ic  capac i ty  in long t e rm 
cultures of p l an t  t issues 12. 

Rdsumd. Les cul tures de t issu de Daucus tarots L. 
r6cemment  isol6es poss6dent  une capacit6 embryog6nique  
consid6rable.  L ' in tens i t6  de ce t te  r6ponse morphologique  
d6cline grad ue l lement  dans  les cul tures  subs6quentes .  La 
kin6tine et, ~ un moindre  degr6, l ' auxine  2,4-D r6tablis- 
sent  la capaci t6 embryog6nique  originale dans  de 
vieilles cultures.  Les changemen t s  de l '6 ta t  ho rmona l  au 
tours  du viei l l issement  des cul tures pour ra ien t  ~tre impli- 
qu6s dans  ces mani fes ta t ions .  
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S e x - S p e c i f i c  P h e r o m o n e s  in  a T e r m i t e  

The pos t f l igh t  behav iour  of t e rmi t e s  s t rongly  suggests  
t h a t  sex phe romones  are used dur ing  pai r ing  1. In  some 
species, t e r g a l  gland p r o d u c t s - a p p e a r  to be involved in 
releasing t a n d e m  behaviour  2, and  ill Kalotermes ]lavi- 
collis, the  s ternal  gland of the  female and  tergal  glands of 
t he  male  secrete a specific a t t r a c t a n t  for the  o ther  sex a. 
The s ternal  gland also produces  a t ra i l  phe romone  dur ing  
n y m p h a l  s tages in several  t e rmi tes  4. In  th is  note,  we 
r epo r t  evidence for the  secret ion of sex-specific phero-  
mones  by  the  s ternal  gland of b o t h  sexes in Zootermopsis 
nevadensis. 

Material and method. The Mates developed in a labo- 
r a t o ry  colony 5. Their  abdomens  and those  of n y m p h s  ~ 
were dissected into several  pa r t s  which  were separa te ly  
ex t r ac t ed  ill hexane  to a final concen t ra t ion  of 10 t e rmi t e  
pa r t s /ml .  Batches  of 5 males,  or 5 females,  were placed 
in a square  arena  (625 cm 2) and  were given a choice 
be tween  2 fi l ter  paper  squares  e i ther  impregna t ed  wi th  
0.1 ml  of the  t e s t  ex t rac t ,  or wi th  0.1 ml  of pure  hexane.  
The n u m b e r  of t imes  the  t e rmi tes  touched  e i ther  f i l ter  
p a p e r  was counted  dur ing  the  f irs t  5 rain of the  tes t .  

The t ra i l  phe romone  ac t iv i ty  of t he  ex t rac t s  of the  
s te rn i tes  I -V and ad jacen t  ep idermis  of the  Mates and 
n y m p h s  was tes ted,  using an appa ra tu s  similar  to  the  
one descr ibed by MOORE 7. The choice was given to  5 
termi tes ,  e i ther  n y m p h s  or female  or male dealates,  

be tween  2 S-shaped art if icial  trails,  40 cm long, joined 
toge ther  to p roduce  a figure of 8. On each trail,  an 
a m o u n t  of so lvent  equ iva len t  to the  ex t rac t  of s tern i tes  
I-V from one te rmi te ,  or the  same a m o u n t  of pure  solvent ,  
was s t reaked.  The n u m b e r  of t e rmi tes  which followed at  
least  30 cm of e i ther  of the  trai ls  was de te rmined .  
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