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F u r t h e r m o r e ,  t h i s  t i s s u e  c u l t u r e  loses  i t s  p o t e n t i a l  for  
f l a v o n o i d  s y n t h e s i s  w h e n  g r o w n  as  a c e l l - s u s p e n s i o n  in  t h e  
s a m e  n u t r i e n t  m e d i u m  r e g a r d l e s s  o f  t h e  c a r b o n  s o u r c e .  
C o n s i d e r i n g  i t s  low a u x i n  r e q u i r e m e n t ,  t h i s  t i s s u e  s h o u l d  
l e n d  i t se l f  f a v o r a b l y  t o  n u t r i t i o n a l  a n d  h o r m o n a l  s t u d i e s  
of  t h e  r e g u l a t i o n  of  f l a v o n o i d  s y n t h e s i s  in  v i t r o  9. 

Rdsumd. L e s  c o m p o s 6 s  f l a v o n o i d e s  d ' u n e  c u l t u r e  de  
t i s s u  de  v i g n e  v i e r g e  c u l t i v 6 e  e n  m i l i e u  H611er, c o n t e n a n t  
5 %  de  g l u c o s e  e t  0.1 mg/1  d ' a c i d e  n a p h t y l - a c 6 t i q u e ,  o u t  
6t6 isol6s e t  i d e n t i f i 6 s  c o m m e  m o n o g l u c o s i d e - 3  e t  d i g l u c o -  
s i de -3  de  q u e r c 6 t i n e  e t  c o m m e  c y a n i n e .  
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1,2 Benz i so th iazo l -3 -y lace t i c  Acid as a Growth  P r o m o t i n g  Substance  for Helianthus  tuberosus  
( J e r u s a l e m  art ichoke)  in vitro 

E x p e r i m e n t s  in  v i v o  on  a g r o u p  of  p l a n t s  r e p r e s e n t a t i v e  
of  t h e  m o s t  c o m m o n  w e e d s ,  a n d  o n  s e v e r a l  p l a n t s  of  
a g r i c u l t u r a l  i n t e r e s t ,  h a v e  s h o w n  t h a t  1,2 b e n z i s o - 3 -  
y l a c e t i c  a c id  (BIA) ,  in  a d d i t i o n  t o  a s t r o n g  p h y t o t o x i c  
a c t i on ,  h a s  a r e m a r k a b l e  s e l e c t i v i t y  for  G r a m i n a c e a e ~ ,  2. 
B e s i d e s  t h i s ,  i t  w a s  o b s e r v e d  t h a t  t h e  h e r b i c i d e  a c t i o n  
w a s  a c c o m p a n i e d  w i t h  m o r p h o l o g i c a l  m o d i f i c a t i o n s  t h a t  
a re  v e r y  s i m i l a r  to  t h o s e  i n d u c e d  b y  a u x i n .  R e c e n t l y  i t  
w a s  d e m o n s t r a t e d  t h a t  B I A  is  c h a r a c t e r i z e d  b y  m a n y  of  
t h e  a c t i v i t i e s  p o s s e s s e d  b y  i n d o l - 3 - a c e t i c  a c i d  a,4. I n  f a c t  
i t  w a s  o b s e r v e d  t h a t ,  a s  o c c u r s  for  t h e  n a t u r a l  a u x i n s ,  B I A  
c a u s e s  in  t h e  t h i r d  i n t e r n o d e  of  e t i o l a t e d  P i s u m  satirum a 
s t r o n g  a b s o r p t i o n  of w a t e r ,  a c o n s i d e r a b l e  cel l  e n l a r g e -  
m e n t  (pea  t e s t ) ,  a g r e a t e r  c u r v a t u r e  of  s p l i t  i n t e r n o d e s  
(sp l i t  t e s t ) ,  a n d  m o r e o v e r  a n o t a b l e  p r o d u c t i o n  of  
e t h y l e n e .  

F r o m  t h i s  p o i n t  of  v i ew ,  a n d  for  t h e  p u r p o s e  of  i d e n -  
t i f y i n g  m o r e  d i s t i n c t l y  t h e  b i o l o g i c a l  a c t i v i t y  of  t h i s  
n e w  p h y t o a c t i v e  m o l e c u l e ,  we  h a v e  s u b j e c t e d  B I A  to  a 
se r i e s  of  t e s t s  for  t h e  i n d u c t i o n  of  c e l l u l a r  m u l t i p l i c a t i o n  in  
e x p l a n t s  of  Helianthus tuberosus c u l t i v a t e d  in  v i t r o .  

Materials and methods. E x p l a n t s  of  d o r m a n t  t u b e r s  of  
Helianthus tuberosus ( J e r u s a l e m  a r t i c h o k e )  v a r .  O B 1  
w e r e  u t i l i z ed .  C y l i n d r i c a l  e x p l a n t s  (3 m m  d i a m . ,  4 m m  
h e i g h t )  of  t h e  h o m o g e n e o u s  m e d u l l a r y  p a r e n c h y m a  w e r e  
p l a c e d  in  v i t r o  in  a n u t r i t i v e  m e d i u m  5 w i t h  g l u c o s e  5 %  
a n d  p u r i f i e d  a g a r  1~o ( F l u k a ) .  1,2 b e n z i s o t h i a z o l - 3 -  
y l a c e t i c  a c id  (BIA )  w a s  u s e d  a t  m o l a r  c o n c e n t r a t i o n s  
b e t w e e n  10 -4 a n d  10 .7 w i t h  a c o n t r o l  in  b a s a l  m e d i u m  
a l o n e  a n d  b a s a l  m e d i u m  p l u s  i n d o l - 3 - a c e t i c  a c i d  ( IAA)  a t  
2 •  -~ m o l a r  c o n c e n t r a t i o n .  B I A  w a s  o b t a i n e d  b y  
s y n t h e s i s  as  d e s c r i b e d  a, m e l t i n g  p o i n t  : 1 5 3 - 4  ~ 

F i f t e e n  r e p l i c a t i o n s  w e r e  u t i l i z e d  for  e v e r y  c o n c e n t r a -  
t i on .  T i le  c u l t u r e s  we re  r a n d o m i z e d  in  a c u l t u r e  r o o m  a t  
2 4 ~  in  a l t e r n a t i n g  l i g h t  (3200 lux) .  T h e  e x p e r i m e n t s  

we re  r e p e a t e d  t w i c e  a t  d i f f e r e n t  t i m e s  w i t h  s i m i l a r  r e s u l t s .  
C h l o r o p h y l l  e x t r a c t i o n  a n d  d e t e r m i n a t i o n  w e r e  m a d e  
a c c o r d i n g  t o  SMITH a n d  BENITEZT; t h e  c o n t e n t s  w e r e  
r e f e r r e d  to  f r e s h  w e i g h t ,  c o r r e c t e d  a c c o r d i n g  t o  t h e  s u r f a c e .  

Results and discussion. O b s e r v a t i o n s  m a d e  d u r i n g  t h e  
g r o w t h  of t h e  e x p l a n t s  r e v e a l e d  t h a t ,  a l r e a d y  a f t e r  4 d a y s  
f r o m  e x p l a n t a t i o n ,  t h e  t i s s u e s  t r e a t e d  w i t h  10 -5 a n d  
10 -6 M B I A  h a d  v i s i b l y  g r o w n  as  m u c h  as  w h e n  I A A  w a s  
u s e d .  N o  g r o w t h  w a s  s e e n  t o  o c c u r  a t  t h e  o t h e r  c o n c e n -  
t r a t i o n s  o r  in  b a s a l  m e d i u m .  A f t e r  6 d a y s ,  t h e  e x p l a n t s  
t r e a t e d  w i t h  10 -5 a n d  10 -6 M B I A  or  2 •  -6 M I A A  
a s s u m e d  a b a r r e l - s h a p e d  f o r m ,  w h e r e a s  t h e  t i s s u e s  t r e a t e d  
w i t h  10 -4 M a n d  10 -7 M B I A  b e g a n  to  g r o w  a l so  a n d  
s h o w e d  a g r e a t e r  g r o w t h  a t  t h e  t o p  o r  b o t t o m  of  t h e  
e x p l a n t ,  w i t h  t h e  a b o v e  c o n c e n t r a t i o n s  r e s p e c t i v e l y .  
T h e  e x p e r i m e n t s  w e r e  s t o p p e d  a f t e r  12 d a y s ;  f r e s h  a n d  
d r y  w e i g h t s  a n d  c h l o r o p h y l l  c o n t e n t  w e r e  d e t e r m i n e d .  

B I A  h a s  a v e r y  s t r o n g  e f f ec t  on  ce l l u l a r  p r o l i f e r a t i o n  
(Table) ,  s i m i l a r  t o  t h a t  ot  I A A .  T h e  o p t i m a l  c o n c e n t r a -  
t i o n s  10 .5 a n d  10 -~ M c a u s e  a n  i n c r e a s e  in  f r e s h  w e i g h t  of  
270 a n d  2 9 0 %  r e s p e c t i v e l y  a n d  in  d r y  w e i g h t  of  199 a n d  
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Effect of 1,2 benzisothiazol-3-ylacetic acid (BIA) on the growth of dormant  tubers explants of Helianthus tuberosus in vitro 

Concentration Fresh wt. Fresh wt. of control Dry wt. Dry wt. of control Dry wt. Chlorophyll 
(M) (rag) (%) (rag) (%) (%) (~xg/g fresh wt.) 

0 49.1 ~ 4.2 a 100 11.2 ~ 2.4 �9 100 23.0 7.5 
IAA 2 • 10 -6 141.6 + 14.3 288 18.8 -~z 1.8 167 13.3 5.8 
BIA 10 .4 88.7 ~= 4.8 ~ 180 15.2 -4- 1.6 ~ 135 16.9 3.6 
BIA 10 .5 135.0 i 9.2 270 21.9 J- 3.0 ~ 199 16.1 4.6 
BIA 10 .6 146.5 =t= 8.4 290 18.3 ~ 2.7 166 13.1 4.7 
BIA 10 -~ 87.2 • 17.2 ~ 177 15.9 i 2. 9a 141 20.1 3.7 

Average values • SE were made on about 15 explants, 12 days old. The difference between each average and the control (basal medium alone) 
is significant at 1% ; BIA 10 .5 M and 10 .6 M averages are significantly different at 1% (Student 's/-test) .  ~ The difference of each average with 
the average of the explants treated with IAA is significant at 1% (Student 's t-test). Chlorophyll content is corrected according to the surface. 
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166% respect ively ,  in  compar i son  w i t h  t he  con t ro l  on  
basa l  med ium.  The  d a t a  on  t he  per  cen t  of d ry  we igh t  
reveals  t h a t  10 -6 M B I A  is more  s imi la r  to  2 • 10 -6 M 
IAA, while  10 -5 M B I A  has  lesser effect  on  t he  h y d r a t i o n .  
At  o p t i m a l  concen t ra t ions ,  B I A  seems to i nh i b i t  t he  
ch lo rophyl l  syn thes i s  in respec t  to  t he  IAA.  

On t h e  bas is  of t h e  resul t s  ob ta ined ,  i t  can  be  conc luded  
t h a t  B I A  acts  no t  on ly  on  t he  cell e n l a r g e m e n t  as pre-  
v ious ly  d e m o n s t r a t e d  3, b u t  also on  cel lular  prol i fera t ion ,  
wh ich  conf i rms  t h e  close ana logy  ex i s t ing  w i t h  t he  IAA, 
a t  v e r y  s imi la r  concen t ra t ions .  

These  resu l t s  r ep re sen t  a f u r t h e r  c o n t r i b u t i o n  to  t h e  
cha r ac t e r i z a t i on  of t he  biological  a c t i v i t y  of t he  benziso-  
t iazole  compounds .  

Riassunto. L'ac ido  1,2 benzisot iazol-3- i lacet ico  (BIA) 
h a  m o s t r a t o  u n a  for te  az ione sul la  pro l i fe raz ione  cel lulare  
di e sp i an t i  di  t u b e r i  d o r m i e n t i  di  Helianthus tuberosus, 
sos t anz i a lmen te  s imile  a quel la  i n d o t t a  da l l ' ac ido  indol-3-  
acetico. 
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The Probable Basis of Adaptation in Mosquito Larvae 

The  role of p r e d a t i o n  as a m a j o r  fac to r  in  n a t u r a l  
se lect ion ha s  ga ined  cons iderab le  i m por t ance ,  especial ly  
since t he  r epo r t  of apos t a t i c  select ion b y  CLARKE 1. A 
n u m b e r  of pape r s  h a v e  appea red  Oil t he  inf luence  of 
colour  of t he  p r ey  in p reda t ion .  I n d i v i d u a l  f ishes are 
k n o w n  to  exh ib i t  s t rong  preference  for p a r t i c u l a r  
colours of p r ey  (CLARKE, persona l  communica t ions ) .  I t  
is t he  purpose  of th i s  no te  to  po in t  ou t  such  select ive 
feeding m e c h a n i s m s  e x h i b i t e d  b y  2 m a j o r  p r e d a t o r s  on 
mosqu i to  la rvae ,  Gambusia a//inis a n d  Culex (Lutzia) 
mptor, a n d  to  com pa r e  t he  a d a p t i v e  responses  of 2 
mosqu i to  species w i t h  t he  ava i l ab le  d a t a  on t h e i r  genet ic  
var iabi l i t ies .  

G iven  t he  choice in e x p e r i m e n t a l  plots ,  Gambusia 
feed p re fe ren t i a l ly  on t i le  l a rvae  of Aedes aegypti, 
Anopheles stephensi a n d  Culex ]atigam in  t h i s  order  
(Table  I). However ,  w h e n  ce r t a in  m a r k e r  s t r a ins  of t h e  
p r ey  are used, feeding preference  is to  yel low or golden 
colored l a rvae  i r respec t ive  of t he  species involved .  F r o m  
Table  II ,  i t  m a y  be  seen t h a t  t i le ' go lden '  of Culex 
/at igam is p re fe r red  over  t he  ' b l ack '  m u t a n t  of Aedes 
aegypti b y  Gambusia. Such  'nonspec ies  specific preference '  
to  colour  has  been  r epo r t ed  in Culex (Lutzia) raptor 2 

Table I. Feeding behaviour of Gambusia in a 'choice' experiment 
involving the 3 species of mosquito larvae 

Initial 12 h 24 h 36 h 48 h Total 
No. consumed 

A.aegypti 200 168 141 107 85 115 
An. stephensi 200 187 176 167 158 42 
C. latigans 200 194 189 183 176 24 
G.a/]inis 6 6 6 6 6 0 

Table II. Feeding behaviour of Gambusia in a 'choice' experiment 
involving mutants of Aedes and Culex 

Initial 12 b 24 h 36 h 48 h Total 
No. consumed 

A.aegypti 200 189 181 160 161 39 
(black) 
C.]atigans 200 167 134 98 69 131 
(golden) 
G. a]/inis 6 6 6 6 6 0 

also. These  obse rva t ions  sugges t  t h a t  n a t u r a l  selection, 
t h r o u g h  p reda t ion ,  acts  u n f a v o u r a b l y  on  t h e  pale  
m u t a n t  fo rms  since t h e y  are p r e d a t e d  u p o n  pre fe ren t ia l ly .  
On t he  o the r  h a n d ,  t he  d a r k e r  colour  w h i c h  ha s  a p r o t e c t i v e  
a d a p t a t i o n  is of se lect ive  a d v a n t a g e  in field popu l a t i ons  
of mosqu i to  l a rvae  where  t he  inc idence  of p r e d a t i o n  is 
high.  

Such  incidences  of v isua l  se lect ion b y  t he  p r e d a t o r s  
could exe r t  apos t a t i c  a d a p t a t i o n  in t h e  p r ey  1, a n d  i t  h a s  
been  r ecen t ly  conc luded  t h a t ,  u n d e r  specific condi t ions ,  
a po lymorph i c  p o p u l a t i o n  m a y  h a v e  a larger  n u m b e r  of 
i nd iv idua l s  t h a n  a m o n o m o r p h i c  one ~. Colour poly-  
m o r p h i s m  is v e r y  well  k n o w n  in mosqui toes .  A edes 
aegypti, for example ,  is k n o w n  to  e x h i b i t  a wide s p e c t r u m  
of colour  v a r i a t i o n s  f rom pale  yel low forms  a t  one end  
to  ve ry  d a r k  ones a t  t i le o ther ,  The  t h e o r y  of domes t i c -  
i ty  a n d  pa leness  4 accoun t s  for  ce r t a in  p r o b a b l e  fac tors  
t e n d i n g  t he  se lect ion of pale  colour  in  t he  l a b o r a t o r y ;  
b u t  d a t a  on  t he  p r o b a b l e  causes  of f avourab l e  se lec t ion 
of d a r k  colour  in t he  field are no t  avai lable .  I t  is genera l ly  
k n o w n  t h a t  l a rvae  f resh ly  col lected f rom the  field are 
d a r k e r  t h a n  t he  l a b o r a t o r y  s t ra ins .  The  m a i n t e n a n c e  of 
such  p o l y m o r p h i s m  b y  select ion could be  b r o u g h t  a b o u t  
b y  keep ing  ce r t a in  gene c o m b i n a t i o n s  in p a r t i c u l a r  ra t ios  
of se lec t ive  a d v a n t a g e  to  o the r s  5. I n  o the r  words,  t he  
response  to  such  select ion pressures  would  d e p e n d  to  a 
m a j o r  e x t e n t  on  t he  genet ic  v a r i a b i l i t y  a n d  hence  
a d a p t a b i l i t y  of t he  species involved .  I n  Aedes aegypti, 
a b a l a n c e d  p o l y m o r p h i c  s y s t e m  for loci y, s, ds, a n d  
a n o t h e r  m u t a n t  Gold wh ich  are l inked  fa i r ly  closely ha s  
been  suggested ~. The  m a i n t e n a n c e  of d i f fe rent  a d v a n t a -  
geous colours in  Varied se lect ive  pressures  in  d i f fe ren t  
popu l a t i ons  could be  accoun ted  for b y  suctl a po lymor -  
phic  sys tem.  However ,  eveI1 such  b a l a n c e d  p o l y m o r p h i c  
loci requ i re  d i f fe ren t  f i tness  va lues  for  va r ious  geno types  v 
and  t he  a c c o m m o d a t i o n  of such  sys t ems  ill a n i m a l s  t h a t  
h a v e  a h igher  genet ic  v a r i a b i l i t y  could be  too.re d i rec t ly  
p ropor t iona l .  
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