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Relation Between Resistance to Insecticides and 
Leafworm Larvae (Spodoptera littoralis Boisd. )  

The  f ind ing  t h a t  t he re  was no  s ign i f ican t  di f ference in 
t he  t o t a l  f a t  c o n t e n t s  be t w een  r e s i s t a n t  and  suscep t ib le  
s t ra ins  1 sugges ted  t h a t  t he re  m a y  be  a q u a l i t a t i v e  
difference be tween  t h e  fa t  of R - s t r a in s  and  t h a t  of t he  
S-s t ra in .  Th i s  poss ib i l i ty  was  inves t iga ted .  

S ix th  i n s t a r  l a rvae  of DDT,  m e t h y l - p a r a t h i o n  a n d  
c a r b a r y l  r e s i s t a n t  s t r a ins  a n d  a suscept ib le  s t r a i n  of t he  
c o t t o n  l ea fworm Spodoptera littoralis (Boisd.) were used. 
The  rea r ing  a n d  d e v e l o p m e n t  of res i s tance  are recorded  
b y  ZAZOU et  al. 2. 

A b o u t  5 g samples  of l a rvae  were dr ied  and  e x t r a c t e d  
w i t h  p e t r o l e u m  ether .  I A l iquo t s  of t he  p e t r o l e u m  e the r  
ex t rac ts ,  r ep r e sen t i ng  50 m g  of t he  t o t a l  fa t  c o n t e n t s  
were d i rec t ly  m e t h y l a t e d ,  a f te r  t he  so lven t  was  removed ,  
b y  re f lux ing  w i t h  d ry  m e t h a n o l  and  HC1 gas for 2 h a. The  
r eac t ion  m i x t u r e  was t h e n  d i lu ted  w i t h  w a t e r  a n d  ex t rac-  
t ed  w i t h  p e t r o l e u m  ether .  T he  p e t r o l e u m  e the r  e x t r a c t  of 
t he  m e t h y l a t e d  f a t t y  acids was c o n c e n t r a t e d  to  a su i t ab le  
volume,  i ~1 f rom the  f ina l  so lu t ion  was ana lyzed  for  f a t t y  
acids m e t h y l  es ters  us ing  a Pye  Argon  c h r o m a t o g r a p h  
w i t h  f l - ionizat ion de t ec to r  a n d  4 '  •  co lumn  packed  
w i t h  10% po lye thy lene-g lyco l  ad i pa t e  on 100-200 mesh  
celite. Condi t ions  were as follows : Carr ier  gas-argon,  flow 
ra te  30 ml /min ,  t e m p e r a t u r e  of t he  co lumn  172 ~ a n d  t he  
de t ec to r  vo l t age  1000 V. The  pe rcen t age  of each  f a t t y  
acid was ca lcu la ted  b y  c o m p a r i n g  t h e i r  p e a k  a rea  to 
those  of s t a n d a r d  so lu t ions  of acids m e t h y l a t e d  a n d  
e x t r a c t e d  in a s imi la r  m a n n e r .  

Gas  l iqu id  c h r o m a t o g r a p h i c  ana lys i s  of t he  f a t t y  
acids p r e sen t  in  t h e  t o t a l  f a t  c o n t e n t  of c o t t o n  l ea fworm 
la rvae  showed,  as i nd i ca t ed  in t h e  Figure,  5 de t ec t ab l e  
peaks.  These  peaks  were found  to correspond,  accord ing  
to t h e i r  r e t e n t i o n  t i m e  : P a l m e t i c  (C16 : 0), s tear ic  (Cls : 0), 
oleic (Cls :1), l inoleic (C18:2), a n d  l inolenie  (Cls:3) .  In  
t he  suscep t ib le  and  t he  ca rba ry l  r e s i s t a n t  larvae,  t he  
c o n c e n t r a t i o n  of p a l m e t i c  acid was g rea te r  t h a n  t h a t  of 
l inolenic  acid. H o w e v e r  in  DDT,  a n d  m e t h y l  p a r a t h i o n -  
r e s i s t a n t  s t ra ins ,  t he  oppos i te  was  found,  i.e. l inolenic  
acid was g rea te r  in  c o n c e n t r a t i o n  t h a n  pa lme t i c  acid. 
A l t h o u g h  s tear ic  acid was p r e s en t  in apprec iab le  q u a n t i -  
ties, i t  d id  no t  show a n y  cor re la t ion  w i t h  res i s tance  a n d  
suscep t ib i l i ty  to  insecticides.  Oleic acid a n d  linoleic acid 
were also p re sen t  in  d e t e c t a b l e  a m o u n t s  b u t  t o g e t h e r  
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w i t h  stearic,  n e i t h e r  of t h e m  showed a n y  re la t ion  to t h e  
res i s tance  and  suscep tab i l i t y  to  d i f fe ren t  insecticides.  

The  presence  of l inolenic  acid in g rea te r  c o n c e n t r a t i o n  
t h a n  p a l m e t i c  acid in t he  f a t  of t he  DDT-,  a n d  m e t h y l -  
p a r a t h i o n  r e s i s t a n t  s t ra ins ,  m a y  exp la in  t he  ab i l i ty  of 
these  s t r a ins  to  s tore  b o t h  insect ic ides  ill t he i r  fat .  
PRADtIAN et  el.4 were able  to  show t h a t  organic  insecti-  
cides dissolve b e t t e r  in insec t  cu t i cu la r  waxes  of low 
me l t i ng  p o i n t  t h a n  in s a t u r a t e d  waxes  of h igh  me l t i ng  
poin t .  B y  analogy,  one would  expec t  h ighe r  so lubi l i ty  of 
organic  insect ic ides  in  f a t  r ich  in u n s a t u r a t e d  f a t t y  acids 
t h a n  in f a t  r i ch  in s a t u r a t e d  f a t t y  acids. 

S imi la r  resu l t s  were o b t a i n e d  w i t h  l a rvae  of Heliothis 
vireseens which  are cha rac t e r i zed  b y  a g rea t e r  n a t u r a l  
to l e rance  t h a n  l a rvae  of Heliothis zea and  con t a in  h ighe r  
c o n c e n t r a t i o n s  of t h e  u n s a t u r a t e d  l inoleie and  l inolenic  
acids 5. Th i s  could  affect  t he  so lub i l i ty  of insect ic ides  in 
l ipids  or t h e  charac te r i s t i c s  of t he  cell m e m b r a n e .  

Linolenic  acid is cons idered  to  be  one of t he  essent ia l  
f a t t y  acids for S. littoralis l a rvae  s, i.e., i t  m u s t  be  suppl ied  
in t he  diet .  The  b iochemica l  p a t h w a y  of th i s  acid is 
p r o b a b l y  d i f fe ren t  in  D D T - r e s i s t a n t  and  m e t h y l  pa ra -  
t h i o n  r e s i s t a n t  s t r a ins  whose  f a t  con t a ined  a g rea te r  
pe rcen tage  of l inolenic  acid t h a n  pa lme t i c  acid. This  m a y  
be  due  to  t he  i n h i b i t i o n  of t he  enzymes  t h a t  ac t  on  th i s  
acid a f te r  i t  is suppl ied  b y  t he  d ie t  a n d  consequen t l y  
a ccumula t e s  in these  s t ra ins .  

Zusammen/assung. I m  K 6 r p e r f e t t  eines insek t iz idsen-  
s i t i ven  u n d  eines c a rba ry l - r e s i s t en t en  S t a m m e s  yon  
Spodoptera littoralis wird  wenig  In sek t i z id  gespe icher t  
u n d  die I~onzen t r a t i on  der  P a l m i t i n s ~ u r e  is t  h 6 h e r  als 
jene  der  Linolens~ture. F i i r  DOT-  u n d  m e t h y l p a r a t h i o n -  
res i s t en te  St~Lmme gi l t  das  Gegentei l .  Es  scheint ,  dass  
eine hohe  L i n o l s ~ u r e k o n z e n t r a t i o n  Voraus se t zung  ftir 

�9 eine s t a rke  E i n l a g e r u n g  yon  In sek t i z iden  in das  F e t t  ist. 
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Percent of fatty acids in the fat of the 6th instar larvae of S- and 
R-strains of S. littoralis. P, palmetic; St, stearic; O, oleic; L1 linole- 
nic ; L, linoleic. 
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