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S P E C I A L I A  
The edi tors  do n o t  hold  themse lves  respons ible  for the  opinions  expressed  in the  au tho r s '  br ief  repor ts .  - Les au teur s  
sont  seuls  responsables  des  opinions  expr im6es  darts ces br~ves communica t ions .  - F i i r  die K u r z m i t t e i l u n g e n  ist  aus- 
schliesslich der A u t o r  verantwort l i ch .  - Per le brev i  comunieaz ion i  ~ responsabi le  solo l ' autore .  - OTBeTCTBeHH0CTS aa 
uopoTKMe coo6meHHa Hec~T HCKnmqHTeJ~bH0 aBT0p. -- So lo  los  autores  son responsab les  de las opin iones  expresadas  en 

es tas  comuniea t iones  breves.  

R e s p o n s e  o f  Heliothis v i rescens  t o  p h e r o m o n a l  c o m p o n e n t s  a n d  a n  i n h i b i t o r  i n  o l f a c t o m e t e r s  
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Summary .  Labora to ry - rea red  males  of Heliothis virescens (F.) t h a t  were released in o l fac tometers  in the  l abora to ry  
were a t t r ac t ed  to the  H. virescens syn the t i c  pheromone ,  bu t  no t  to (Z)-9- te t radecen- l -o l  fo rmate  (Z-9-TDF),  or to 
e i ther  phe romona l  componen t ,  (Z)-11-hexadecenal  (Z-11-HDAL) or (Z)-9- te t radecenal  (Z-9-TDAL). Also, t h e y  did no t  
respond  to the  phe romone  when  it was dispersed s imul taneous ly  wi th  Z-9-TDF.  The p r o x i m i t y  of the  tes t  chemica ls  
in the  o l fac tomete r  made  little, if any, difference in the  response of H. virescens males to the  phe romone  source. Pre-  
exposure  to the  syn the t i c  pheromone ,  Z-9-TDF, Z-11-HDAL,  or Z-9-TDAL grea t ly  reduced  the  n u mb er  of H. virescens 
males  responding  to the  pheromone .  This reduc t ion  was p robab ly  caused by  h a b i t u a t i o n  of the  mo ths  to these chemicals.  

The sex phe romone  produced  by  female Heliothis virescens 
(F.) consists  of 2 componen t s ,  (Z)-11-hexadecenal  (Z-11- 
HDAL)  and (Z)-9- te t radecenal  (Z-9-TDAL), in a 16:1 
rat io 3. However ,  b o t h  Z-9-TDAL and (Z)-9-tedradecen-1-  
ol fo rma te  (Z-9-TDF), a chemical  of non-biological  origin, 
are h ighly  effect ive in inhib i t ing  ma t ing  be tween  males  
and females  of H. virescens a. We therefore  conduc ted  
o l fac tomete r  t es t s  to observe the  response  of H. virescens 
males  to the  p h e r o m o n e  mixture ,  the  individual  phero-  
monal  c o m p o n e n t s  and Z-9-TDF.  We also observed  
the  response of m o t h s  t h a t  were p reexposed  to the  
chemicals  before t h e y  were released in the  o l fac tometers .  
Dis rup t ion  of phe romona l  communica t i ons  has been  re- 
por t ed  wi th  a n u m b e r  of insects  species 4. The purpose  
of th is  research was to de te rmine  whe the r  the  response  of 
H. virescens males  ob ta ined  in the  o l fac tometers  were 
comparab le  to  those  ob ta ined  in field tes t s  a and  to 
es tabl ish  the  va l id i ty  of eva lua t ing  po ten t i a l  ma t ing  
inhib i tors  in t he  o l fac tometers .  
Materials and methods. Labora to ry - r ea red  2- or 3-day-old 
H. virescens males  t h a t  had  been  held in reverse photo-  
per iod were released into 3 plexiglass wind tunne ls  5,6 
measu r ing  30 • 30 • 350 cm (10-12 moths / tunne l )  ca. 6 h 
af ter  the  beginning  of the  dark  period,  t he  t ime when  
these  m o t h s  are mos t  ac t iveL The t e m p e r a t u r e  and  
re la t ive  h u m i d i t y  in the  wind tunnels  were ma in t a ined  
at  24-26 ~ and  60%, respect ively,  and the  l ight  i n t ens i ty  
was ca. 0.5 lux. E a c h  tunne l  could be sepa ra t ed  in to  
consecut ive  c o m p a r t m e n t s  of 27, 238 and 85 cm in leng th  
(beginning at  the  downwind  end) by  inser t ing  6 -mm mesh  
ha rdware  c loth dividers.  Moths  were held in the  down w i n d  
c o m p a r t m e n t  a t  the  beginning of each tes t .  An equal  
volume of each chemical  was coa ted  on the  inside of glass 
tubes  5 and d i spensed  into the  upwind  compar tmen t ( s )  
of each tunne l  w i t h  fi l tered air a t  an airflow ra te  of 50 
ml /min.  Meanwhile,  f i l tered air was passed t h roug h  the  
tunne ls  a t  a ra te  of 0.25 m/sec. Af ter  we allowed t ime  
for the  chemical  to reach the  holding c o m p a r t m e n t ,  the  
d iv ider  was r emoved  and the  m o t h s  were released for 
30 see of free flight.  Then dividers  were inser ted  in the  
tunnels ,  and the  n u m b e r  of m o t h s  in each c o m p a r t m e n t  
was recorded.  Moths  flying to the  ex t reme  upwind  com- 
p a r t m e n t  were considered to be responding  to  the  chemi-  

cal. A control  (no chemical  released) was run each day  
t h a t  t es t s  were conduc ted .  All t r e a t m e n t s  were repl ica ted  
10 t imes.  
The expe r imen t s  were conduc ted  in 2 groups,  in the  
f i rs t  of which each chemical  was in t roduced  in all t rea t -  
men t s  a t  a release po in t  (A) located at  the  upwind  end 
of each tunne l  280 cm f rom the  holding c o m p a r t m e n t .  
The H. virescens pheromone ,  its componen t s ,  Z-9-TDF,  
and the  phe romone  plus Z-9-TDF were released separa te ly  
into the  tunnels .  Pu r i t y  of the  phe romone  and its com- 
p o n en t s  was > 990 , and  t h a t  of Z - 9 - T D F w a s  > 95%. 
3 doses of the  phe romone  were t e s t ed :  5, 50 and  500 ng. 
The o ther  chemicals  were t e s t ed  at  the  500-ng dose which  
was considered the  s t anda rd .  For  some t r e a t m e n t s  the  
male mo ths  were held in closed 3.8-1 glass con ta iners  
and exposed  for 1 h to 25 mg of pheromone ,  Z-11-HDAL,  
Z-9-TDAL, or Z-9-TDF and  then  flown in the  tunne ls  
wi th in  5 min of the i r  removal  f rom this  p r e t r e a t m e n t .  
In  the  2nd group of tes t s  the  phe romone  and Z-9-TDF 
were in t roduced  f rom ei ther  po in t  A or a po in t  B located  
m i d w a y  be tween  po in t  A and  the  insect-release po in t  
(ca. 140 cm upwind  of t he  holding co mp ar t men t ) .  The 
chemicals  (500 ng) were d ispensed  ei ther  separa te ly  and  
s imul taneous ly  f rom b o t h  A and B or t oge the r  f rom 
po in t  A. In  1 t r e a t m e n t  the  insects  were p reexposed  to 
25 mg of Z-9 -TDF for 1 h in the  3.8-1 conta iners .  As 
in the  1st group,  a 500-ng dose of the phe romone  was 
tes ted  agains t  the  H. virescens males  and was cons idered  
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Table 1. Mean corrected percentage of response ( •  SE) of male 
H. virescens to (Z)-11-hexadeeenal (Z-11-HDAL), (Z)-9-tetradeeenal 
(Z-9-TDAL) and (Z)-9-tetradecen-l-ol formate (Z-9-TDF) in olfacto- 
meters 

Chemical released Preexposure Mean % response ( +  SE) 
in tunnel S chemical in upwind compartment~ 

Pheromoneb (5 ng) 4.6 :t: 2.4~ 
Pheromone (50 ng) 33.6 :t: 6.4 ~ 
Pheromone - 32.2 ~: 4:0 �9 
Z-11-HDAL - 5.2 :t: 2.7~ 
Z-9-TDAL 3.1 2k 1.5 c 
Z-9-TDF 1.9 :t: 1.3o 
Pheromone + Z-9-TDF 2.4 :J= 1.0 e 
Pheromone Pheromone 17.8 :t: 3.2 b 
Pheromone Z-11-HDAL 12.1 :t: 3.1 bc 
Pheromone Z-9-TDAL 12.2 ~: 4.3 b~ 
Pheromone Z-9-TDF 9.1 =k 2.8 b~ 
Z-I1-HDAL Z-9-TDAL 9.2 :t: 3.1 be 
Z-9-TDAL Z-11-HDAL 5.3 :t: 2.5 c 

500 ng of chemical unless otherwise noted. When insects were 
preexposed to a chemical, 25 mg of pure chemical were used. b Phe- 
romone = (Z)-ll-hexadecenal +'{Z)-9-tetradecenal (16:1). o Means 
followed by the same letter do not differ significantly at p = 0.05 
level (Duncan's multiple range test). 

a s t a n d a r d  (or t r e a t e d  con t ro l ) .  T h i s  t r e a t m e n t ,  a s  we l l  
a s  a c o n t r o l  in  w h i c h  no  c h e m i c a l  w a s  r e l e a s e d  w a s  r u n  
e a c h  d a y  t h a t  t e s t s  w e r e  c o n d u c t e d .  
Results and discussion. T h e  t e s t s  we re  c o n d u c t e d  a t  3 
d i f f e r e n t  t i m e s ,  a n d  t h e  r e s p o n s e  o f  H. virescens to  t h e  
p h e r o m o n e  m i x t u r e  w a s  u s e d  as  t h e  s t a n d a r d  in  e a c h  
t e s t  to  e s t a b l i s h  t h e  f a c t  t h a t  t h e  w i n d  t u n n e l s  w e r e  
o p e r a t i n g  u n i f o r m l y .  D a t a  a r e  s h o w n  in  t a b l e  I a s  c o r r e c t e d  
p e r c e n t a g e s  ( a c t u a l - c o n t r o l ) .  
A b o u t  e q u a l  n u m b e r s  o f  H. virescens m a l e s  we re  a t t r a c t e d  
to  t h e  50 -ng  a n d  5 0 0 - n g  d o s a g e s  of  p h e r o m o n e ,  b u t  
s i g n i f i c a n t l y  f e w e r  m a l e s  ( <  5%)  r e s p o n d e d  to  t h e  5 - n g  
d o s a g e .  T h e y  w e r e  n o t  a t t r a c t e d  t o  e i t h e r  p h e r o m o n a l  
c o m p o n e n t  a lone ,  Z - 9 - T D F ,  o r  to  t h e  p h e r o m o n e  (500 ng)  
w h e n  i t  w a s  d i s p e n s e d  f r o m  t h e  s a m e  p o i n t  s i m u l t a n e o u s l y  
w i t h  Z - 9 - T D F .  
P r e e x p o s u r e  to  t h e  p h e r o m o n e ,  to  Z - 9 - T D A L  or  Z-11-  
H D A L ,  o r  to  Z - 9 - T D F  s i g n i f i c a n t l y  r e d u c e d  t h e  n u m b e r  
of  m a l e s  r e s p o n d i n g  t o  t h e  p h e r o m o n e .  Also ,  w h e t h e r  
p r e e x p o s e d  o r  n o t  t o  e i t h e r  p h e r o m o n a l  c o m p o n e n t ,  
w h e n  t h e  m o t h s  w e r e  t e s t e d  for  r e s p o n s i v e n e s s  to  t h e  
o t h e r  c o m p o n e n t ,  t h e y  s h o w e d  l i t t l e  r e s p o n s e .  
R e s u l t s  o b t a i n e d  in  t h e  2 n d  g r o u p  of  t e s t s  ( t ab le  2) w e r e  
s i m i l a r  to  t h o s e  o b t a i n e d  in  t h e  1s t  g r o u p .  As  e x p e c t e d ,  

t h e  H. virescens m a l e s  we re  a t t r a c t e d  t o  t h e  p h e r o m o n e  
e x c e p t  w h e n  i t  w a s  d i s p e n s e d  s i m u l t a n e o u s l y  w i t h  Z-9-  
T D F .  T h e  p r o x i m i t y  of  t h e  t e s t  c h e m i c a l s  ( i n t r o d u c e d  
a t  p o i n t s  A a n d  B) in  t h e  o l f a c t o m e t e r  m a d e  l i t t l e ,  if  
a n y ,  d i f f e r e n c e  in  t h e  r e s p o n s e  o f  H. virescens m a l e s  t o  
t h e  p h e r o m o n e .  Also ,  p r e e x p o s u r e  of  t h e  m o t h s  t o  Z-9-  
T D F  d i d  n o t  c h a n g e  t h e  r e s u l t s  o b t a i n e d  w h e n  t h e  
p h e r o m o n e  a n d  Z - 9 - T D F  w e r e  r e l e a s e d  s i m u l t a n e o u s l y  
in  t h e  t u n n e l s .  W h e n  p h e r o m o n e  a n d  t h e  f o r m a t e  w e r e  
e v a p o r a t e d  f r o m  t h e  s a m e  l o c u s  in  t h e  w i n d  t u n n e l s ,  
m a l e s  we re  o b s e r v e d  f l y i n g  u p w i n d ,  b u t  t h e y  d i d  n o t  
g a t h e r  a b o u t  t h e  m o u t h  of  t h e  p h e r o m o n e  d i s p e n s e r  a n d  
d id  t e n d  t o  d r o p  b a c k  d o w n  t h e  t u n n e l .  
W e  do  n o t  k n o w  w h y  t h e  r e s p o n s e  of  H. virescens m a l e s  
to  t h e  p h e r o m o n e  w a s  d i m i n i s h e d  in  t h e s e  cases .  S ince  
t h e  c h e m i c a l  s t r u c t u r e s  of  Z - 1 1 - H D A L  a n d  Z - 9 - T D F  
a r e  v e r y  s i m i l a r ,  t h e  f o r m a t e  m a y  be  a c t i n g  as  a p h e r o -  
m o n e  m i m i c  of  t h e  a l d e h y d e  a n d  m a y  i n t e r f e r e  i n  s o m e  
w a y  w i t h  t h e  a n t e n n a l  r e c e p t o r  s i t e s  t h a t  p e r c e i v e  t h e  
t r u e  p h e r o m o n e  s. 
I n  c o n c l u s i o n ,  we  d e m o n s t r a t e d  in t h e  o l f a c t o m e t e r  t e s t s  
t h a t  t h e  p h e r o m o n a l  c o m p o n e n t s  a n d  t h e  f o r m a t e  in -  
h i b i t e d  t h e  r e s p o n s e  of  H. virescens m a l e s  to  t h e  H .  
virescens p h e r o m o n e .  F u r t h e r m o r e ,  m o t h  r e s p o n s e  w a s  
less  w h e n  m o t h s  w e r e  p r e e x p o s e d  t o  t h e  p h e r o m o n e ,  
p r o b a b l y  b e c a u s e  of h a b i t u a t i o n  of t h e  m a l e  m o t h s .  O u r  
s t u d y  i n d i c a t e s  t h a t  t h e  o l f a c t o m e t e r s  c a n  be  u s e f u l  in  
e v a l u a t i n g  p o t e n t i a l  m a t i n g  i n h i b i t o r s  of  H. virescens. 
H o w e v e r ,  t h e  m e c h a n i s m s  b y  w h i c h  d i s r u p t i o n  is ac -  
c o m p l i s h e d  s h o u l d  be  b e t t e r  u n d e r s t o o d  b e f o r e  t h e  i n i t i a -  
t i o n  o f  c o n t r o l  p r o g r a m s  in  w h i c h  a t m o s p h e r i c  p e r m e a t i o n  
is u s e d  for  i n s e c t  c o n t r o l .  

8 E . R .  Mitchell, M. Jacobson and A. H. Baumhover,  Environ. 
Entomol. 4, 577 (1975). 

Table 2. Mean percentage of response (+  SE) Of male H. virescens to the synthetic pheromone, (Z)-ll-hexadecenal and (Z)-9-tetradecenal 
(16:1), and (Z)-9-tetradecen-l-ol formate in olfactometers 

Treatment  500 ng chemical Preexposed Mean % response (+  SE) in compartment  s 
Point A Point B (1 h) 1 (release) 2 3 (upwind) 

Control - - - 51 :t= 6 a 42 :k 5 a 7 4- 3 b 
1 Pheromone - 24 + 5 b 36 i 4 a 40 i 4 a 
2 Pheromone Formate - 51 :t: 5 a 41 :k 4 a 8 4- 3 b 
3 Formate Pheromone - 45 + 5 a 45 =k 5 a 10 4- 3 b 
4 Pheromone + formate - 52 i 5 a 34 :J: 5 a 14 4- 3 b 
5 Pheromone + formate Formate 59 + 5 a 32 i 5 a 9 :t: 2 b 

*Means in the same column followed by the same letter do not differ significantly at p = 0.05 level (Duncan's multiple range test). 


