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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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The  re l a t ive ly  smal le r  size, t he  ver t i ca l  pos i t ion  t h e y  
occupy  in w a t e r  a n d  t he  t e n d e n c y  of c l u m p i n g  of Aedes 
aegypti l a rvae  is r epo r t ed  to  a c c o u n t  for a g rea t e r  
se lect ive  d i s a d v a n t a g e  for th i s  species s. Th i s  could, 
however ,  be  well  c o m p e n s a t e d  for b y  t he  c o m p a r a t i v e l y  
h igher  r a t e  of gene t ic  v a r i a b i l i t y  t h e y  posses. The  h igh-  
est  record  of m u t a t i o n  load for Aeries aegypti is 2.96L 
whi le  t h a t  of Culex ]atigans is on ly  0.71~ Hence,  t he  
m a i n t e n a n c e  of a b a l a n c e d  species f r equency  is expec t ed  
in n a t u r a l  popu l a t i ons  desp i te  such  p re fe ren t i a l  feeding 
h a b i t s  of t h e i r  p reda to r s .  I f  one r emoves  m u t a t i o n  r a t e  
and  a d a p t a t i o n  as a n  exp lana t ion ,  i t  is d i f f icul t  to  
exp la in  the  b a l a n c e d  species p o l y m o r p h i s m ,  desp i te  
such  select ive  p reda t ion ,  b e t w e e n  Aedes a n d  Culex in  
a reas  of n a t u r a l  popu l a t i ons  where  t h e y  co-exist .  

These  f ind ings  h a v e  impl i ca t ions  on  t he  biological  
con t ro l  p r o g r a m m e s  oI mosqui toes ,  s ince m a n y  labora -  
t o r y  m a r k e r  s t r a in s  s t a n d  t he  d a n g e r  of be ing  se lec t ively  
fed u p o n  in field e x p e r i m e n t s  n 

Rdsumd. Les modes  d ' a l i m e n t a t i o n  prdfdr6es de deux  
p rdda teurs ,  Culex (Lutzia) raptor et  Gambusia affinis sur  
les la rves  de ce r t a ines  espbces de Culex, Anopheles et  

A edes sont  6tudi6s au p o i n t  de vue  de leur  va l eu r  p o u r  
la surv ie  dans  la na tu re .  Une  cor rd la t ion  en t re  la va r i ab i -  
litd g6ngt ique  des espbces p rdda t r i ces  et  l ' a d a p t a b i l i t 6  
es t  6tablie.  On propose  de modi f i e r  p o u r  le contr61e 
biologique.  
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A Note  on N e w  C h e m i c a l  C o m p o u n d s  Isolated f r o m  a Fungus  Hitherto  U n k n o w n  

A s t u r d y  mi l l e t  Paspalum scrobiculatum Linn.  is cult i-  
v a t e d  in t h e  W e s t e r n  gha t s  of M a h a r a s h t r a  in  I n d i a  and  
also in o the r  areas  of t he  c o u n t r y  as a food grain.  Th i s  
g ra in  is consumed  as food b y  t he  poores t  sec t ion  of t i le 
ru r a l  popu la t ion .  The  p l a n t  ha s  been  we l lknown  for i t s  
t o x i c i t y  to  an ima l s  a n d  h u m a n s  since m a n y  cen tur ies  1. 
BHIDE a n d  AIMAN 2 r epo r t ed  t he  t r a n q u i l i z i n g  effect  on  
an ima l s  of t he  e t h a n o l  e x t r a c t  of the  t o t a l  grain.  
I~AMKRISHNAN and  SUNDARAM 3 obse rved  t he  occurrence  
of Claviceps w i t h  th i s  mil le t ,  w h i c h  was des igna ted  as 
Claviceps paspali, Ster.  and  Hall .  RAMKRISHNAN 4 found  
Sorosporium a n d  Paccinia, w h i c h  were d e s i g n a t e d  as 
Sorosporium paspali, Mcalp  a n d  Paccinia swbstiata Febs .  
Ru t t i .  The  samples  of t h e  g ra in  c u l t i v a t e d  in R a t n a g i r i  
a n d  K o l a b a  d i s t r i c t s  of W e s t e r n  gha t s  of M a h a r a s h t r a  
were col lected a f t e r  an  in i t i a l  s u r v e y  in t h e  f ield b y  
PENDSE et  al.S. A n u m b e r  of samples  were found  to  be  
in fes ted  b y  fungi.  A n u m b e r  of fungi  were i so la ted  f rom the  
ea r -heads  of the  col lected samples .  T he  more  c o m m o n  and  
p r e d o m i n a n t l y  occur ing  fungus  was f u r t h e r  charac te r i zed ,  
ident i f ied  t a x o n o m i c a l l y  as Phornopsis sp. a n d  des igna t ed  
as Phomopsis paspali. T he  species di f fered morpholog i -  
cal ly  a n d  also chemical ly ,  p r o d u c i n g  new mold  m e t a b o -  
lites, f rom o t h e r  species of t he  same  genus  found  on  o the r  
hos t  p lan t s .  

The  f resh unpo l i shed  gra in  w i t h  h u s k  i n t a c t  of P. scro- 
biculatum was col lected in N o v e m b e r - D e c e m b e r  f rom 
fields, w h e n  ra infa l l  in  t h e  a rea  was qu i te  normal .  I t  was 
t r e a t e d  w i t h  mercur i c  chlor ide  (2%)  for  0.5 mil l  and  
w a s h e d  w i t h  dis t i l led water ,  t i l l  i t  was  free f rom mercur ic  
chloride.  The  washed  gra in  was i n c u b a t e d  on  2 % P o t a t o -  
dex t rose -aga r  solid m e d i u m  a t  24-28~ The  w h i t e  
m y c e l i u m  of t he  fungus  a p p e a r e d  w i t h i n  2-3 days  and  t he  
g r o w t h  was fa i r ly  rapid ,  w i t h  t h e  a p p e a r a n c e  of p y c n i d i a  
w i t h i n  8-10 days.  I t  could  also grow equa l ly  well  on  
l iquid  p o t a t o - d e x t r o s e  m e d i m n  or  4 % mal t .  Af te r  15-21 
days,  t he  t o t a l  cu l tu re  was  e x t r a c t e d  w i th  e t hano l  a t  r oom 
t e m p e r a t u r e  for a b o u t  4 - 6  d a y s  a n d  t h e  so lven t  evapo-  
r a t e d  a t  r oom t e m p e r a t u r e  ~. T he  solid dr ied res idue  was  
e x t r a c t e d  b y  so lvent ,  such  as e t h e r  or ch loroform,  for 48 
to 72 h. Af te r  e v a p o r a t i o n  a t  r oom t e m p e r a t u r e ,  t he  

res idue  showed  2 spots ,  as I a n d  II ,  in  t he  t h i n  l ayer  
c h r o m a t o g r a m  (TLC) (silica g e l / c h l o r o f o r m - m e t h a n o l  
95:5,  van i l l ine  in  5 0 %  phosphor i c  acid as deve lop ing  
agent) .  

The  c rude  e the r  e x t r a c t  was t h e n  sub jec t ed  to adsorp-  
t ion  c h r o m a t o g r a p h y  for  t he  s epa ra t i on  of t he  compounds .  
The  p rocedure  a d o p t e d  was as follows. C h r o m a t o g r a p h y  
of the  e t h e r  e x t r a c t  (1.978 g) on si l ica gel (80 g - Merck  
0.05-0.2 mm)  w i t h  d i - i sopropyl  e the r  as so lven t  y ie lded 
1.026 g of t he  less po la r  c o m p o u n d  I f rom the  ear l ier  
f rac t ions .  R e c r y s t a l l i z a t i o n  f rom d i - ch lo rome thane /d i -  
i sopropyl  e t h e r  y ie lded  p u r e  I as colourless needles,  m.p.  
268-269 ~ [~]D ~5~ = + 63~ (C ~- 0.103, m e t h a n o l ) .  The  
l a t e r  f rac t ions  gave  a m i x t u r e  of I and  I I ,  wh ich  was  
r e c h r o m a t o g r a p h e d  in a n  ana logous  manne r .  Thus ,  
286 m g  of c rude  c o m p o u n d  I I  was  ob ta ined .  Th i s  gave 
a f t e r  r ec rys t a l l i za t ion  f rom d i c h l o r o m e t h a n e / e t h e r ,  151 
m g  of c o m p o u n d  I I  as colourless needles,  m.p.  161-165 ~ 
(Sineer ing a t  147~ [~]D ~5~ = + 45 ~ (C = 0.106, m e t h a -  
nol, p u r i t y  Ca = 98-99 %).  

F r o m  e l e m e n t a l  ana lys i s  and  h i g h  reso lu t ion  mass  
spec t ra  C30H39N05 (493.2838) was e s t ab l i shed  as a 
f o rmu la  for c o m p o u n d  I a n d  C2sH3~NO ~ (451.2699) for  
c o m p o u n d  II .  The  NMR-,  IR- ,  and  U V - s p e c t r a  i nd ica t ed  in 
c o m p o u n d  II ,  t h e  presence  of 1 benzy l  group,  1 y- lac tam,  
2 seconda ry  and  1 t e r t i a r y  m e t h y l  groups  1 exocycl ic  
d o u b l e b o n d  a n d  2 trans-double bonds ,  2 s econda ry  and  
1 t e r t i a r y  h y d r o x y  group.  C o m p o u n d  I is t he  mono-  
ace t a t e  of I1 a n d  is hyd ro lysed  w i t h  K2CO 8 in m e t h a n o l /  
w a t e r  (25 ~ 7 h) in a l m o s t  q u a n t i t a t i v e  yield to  t he  l a t t e r  
compound .  The  m o n o a c e t a t e  I is t r a n s f o r m e d  b y  t r e a t -  
m e n t  w i t h  acet ic  a n h y d r i d e / p y r i d i n e  a t  25~ h to  a 
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