
Penn State Chemist's Findings 
Contradict Current Theories 

A P E N N S T A T E chemist has 
found evedence that plants control 
mat ing in insects — a finding that 
contradicts current theory and sheds 
new light on evolution in insects and 
the sense of smell in man . 

The finding also casts serious 
doub t on the value of pest control 
p rograms involving sex lures to dis-
rupt mating. Funding for such pro-
grams currently runs into the bil-
lions of dollars and includes effor ts 
against the gypsy moth , oak leaf 
roller moth , corn borer and boll 
weevil. 

Such p rograms are based on the 
a s s u m p t i o n tha t f ema le insects 
manufac tu re their own lures and 
that there is a single a t t rac tant uni-
que to each species to which the 
male will respond. 

But Dr . Lawrence B. Hendry , 
assistant professor of chemistry, 
claims the a t t rac tants originate in 
the plants on which the insects feed. 

He believes that the female in-
sect simply stores the a t t ractants , 
called pheromones , and apparent ly 
does not change them in any way. 
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Hendry has found the a t t rac tants in 
plants in concentra t ions that corre-
spond to the amoun t s found in fe-
males and also has evidence that the 
males of a single species can be sen-
sitive to as many as 20 different 
chemicals, depending on their diet. 

According to Hendry , the fe-
males probably learn which phero-
mone to store and the male learns 
which one to seek while the insects 
are still in the egg or larval stage. He 
theorizes that the brain of the insect 
becomes imprinted or p rog rammed 
to respond to whatever phe romone 
is present in its earliest food. Thus , 
only male and female insects which 
feed on the same plants as larvae 
would be imprinted with the same 
a t t rac tant and mate as adults . 

The unpredictabili ty of the field 
r e sponse to l a b o r a t o r y - p r e p a r e d 
lures has only mystified research-
ers. A chemical that produced excel-
lent results in the labora tory would 
some t imes p r o d u c e med ioc re or 
negative field results. The apparent 
contradict ions, Hendry said, were 
the result of the different diets of the 
laboratory-reared and wild insects. 
For example, a phe romone that 
worked as an a t t rac tant for oak leaf 
roller moths reared in the labo-
ratory on wheat germ would not 
work for the same insect raised in 
the wild on oak leaves. The at trac-
tants would even be different for one 
set of oak leaves and another raised 
on later-leafing black oak leaves. 

" I t could be that the receptor site 
is non-specific and can be taught to 
respond to many substances ," he 
said. 

If this guess proves true, Hendry 
said that pest control p rograms 
based on sex lures might still be pos-
sible, such as a p rogram based on 
spraying a field with some chemical 
the insect larvae would eat and im-
print . Later the same chemical could 
be used as a sex-lure to confuse the 
males and prevent mating. 

One reason the finding is so star-
tling, Hendry said, is the fact that in-
sect species have been defined ac-
cording to their ability to react to 
specific a t t ractants . Now, he said, 
this de f in i t ion may have to be 
changed. Theories of insect evolu-

tion based on the idea that insects 
f rom different species will not mate, 
may also have to be changed, ac-
cording to Hendry . 

In addi t ion, he has found what 
may be a chemical link between the 
sense of smell in insects and in man. 
He has discovered that the chemical 
s t ructure of the sexual excitant of 
the oak leaf roller moths closely 
resembles musk, a c o m m o n con-
stituent of many perfumes. T o Hen-
dry, this finding hints that man may 
also respond to some smells through 
imprint ing rather than through a set 
of specialized receptors on the olfac-
tory nerve. This could be inter-
viewed to mean that diet affects 
mat ing selection, and, over the long 
haul, evolution — or, you are what 
you eat. 

One of the first ma jo r clues to 
the discovery of the plants ' role in 
insect r e p r o d u c t i o n came when 
Hendry saw a group of oak leaf 
roller moths a t tempting to copulate 
with some oak leaves that had been 
damaged by larvae. He decided to 
examine the oak leaves for evidence 
of pheromones and assigned one of 
his students, Joseph Wichmann , a 
senior chemistry major , to the task. 
Wichmann found evidence of the 
phe romone and Hendry, stunned by 
the news, accused him of acci-
dentally contaminat ing the samples. 

David Hindenlang, Ph .D. candi-
date in chemistry, was then draf ted 
to analyze the material Wichmann 
h a d i s o l a t e d f r o m t h e p l a n t s . 
Hindenlang 's verdict: it was the oak 
leaf roller sex a t t ractant . Hendry 's 
response this t ime was to question 
the accuracy of the instrument used. 
He bought a new instrument 100 
times more sensitive and it gave the 
same answer. 

Both students, along with junior 
chemistry major Mary Elizabeth 
Anderson, who did earlier work on 
the oak leaf roller 's sensitivity to 
various suspected at t ractants , are in-
cluded with Hendry as au thors of 
the report . 

So far, the chief insect that Hen-
dry and his research group has 
studied is the oak leaf roller. But, he 
has also found the pheromones of 20 
apple-feeding insects in apple trees, 
those of cabbage-feeding insects in 
cabbage and those of mushroom-
feeding insects in mushrooms. 

The research program was sup-
ported, in part, by a grant from the 
Research Corporation. Hendry was 
also aided by Ralph O. Mumma, 
professor of pesticides. 56 


