
Reinvestigation of Oak Leaf Roller Sex Pheromone Components 
and the Hypothesis That They Vary with Diet 

Abstract. The sex pheromone of the oak leaf roller, Archips semiferanus, was 

identified as a specific blend (67: 33) of trans-11- and cis-11-tetradecenyl acetates. 
The pheromone blend of females from a semisynthetic diet and from three oak 
species did not vary significantly. Males from these diets responded in the laboratory 
and the field only to treatments approximating the 67: 33 blend. These findings 
conflict with the hypothesis that the composition and perception of moth sex 
pheromones vary with slight changes in diet. 

The sex pheromone systems of closely 
related tortricid moth species (I) have 
proved to be very interesting, since 
subtle changes in pheromone component 
ratios or composition can effect specifici- 
ty among sympatric species. We have 
studied the pheromone systems of many 
tortricid species, including a number in 
the genus Archips, and have found them 
all, so far, to consist of two to four 
pheromone components. Reports (2-4) 
on the sex pheromone of the oak leaf 
roller, Archips semiferanus, however, 
suggested that sexual communication in 
this tortricid differs decidedly from that 
in the others by involving at least 21 
components. Moreover, the results of 
the previous A. semiferanus studies have 
led to a proposal of startling new con- 
cepts in insect chemical communication 
and evolutionary biology that demand 
evaluation. In essence, a recent report 
(2) indicated that slight changes in host 
plant constituents would be reflected in 
corresponding changes in the sex phero- 
mone composition. More specifically, it 
was suggested that oak leaf roller moth 
females reared on one species of oak 
would emit a sex pheromone different 
from those produced by females reared 
on other species of oak. Differences in 

the dietary factors were then hypothe- 
sized to provide the evolutionary mecha- 
nism for diversification of some insect 
species. This hypothesis and many re- 
lated ideas were developed from observ- 
ing that (i) oak leaf roller moth females 
reared on semisynthetic diet without oak 
leaves did not produce detectable quan- 
tities of pheromone; (ii) the reported at- 
tractant pheromone, cis-10-tetradecenyl 
acetate (5), was a better attractant than 
other tetradecenyl acetate isomers for 
only part of the 2-week adult flight peri- 
od; (iii) peak attractancy of the various 
14-carbon acetate isomers occurred at 
distinctly different times during the flight 
period (this led to the interpretation that 
A. semiferanus was evolving subgroups 
on the different species of oak); (iv) male 
oak leaf rollers hairpencilled and attempt- 
ed to copulate with damaged oak leaves; 
and (v) at least 21 isomeric tetradecenyl 
acetate compounds were found in oak 
leaf roller moth pheromone glands, and 
some of the components of this complex 
were found in all life stages of both male 
and female moths, as well as in varying 
composition in leaves of several oak spe- 
cies. 

We have investigated a population of 
oak leaf rollers in the same geographical 

area used by the other investigators and 
our findings directly contradict the new 
hypothesis and most of the evidence on 
which it was based. We find that the sex 
pheromone is a 67 : 33 mixture of trans- 
11-tetradecenyl acetate (tll-14 : Ac) and 
cis-11-tetradecenyl acetate (cll-14 : Ac). 

Archips semiferanus larvae (6) were 
reared successfully on a pinto bean- 
based artificial medium (7) without addi- 
tion of oak leaves or oak extract. The 
abdominal tips of 2- to 3-day-old virgin 
females 4 hours into scotophase (16 
hours light, 8 hours darkness) were ex- 
tracted by soaking in methylene chlo- 
ride. Electroantennogram (EAG) (8) as- 
say of 1-minute collections of crude ex- 
tract effluent from a nonpolar (OV-1) 
gas-liquid chromatography (GLC) col- 
umn (9) revealed only one area of activi- 
ty, which coincided with the retention 
times of standard monounsaturated 14- 
carbon acetates. Material from the active 
fractions was collected from a polar (XF- 
1150) GLC column (10), and EAG activi- 
ty was again found only at the retention 
times of standard monounsaturated 14- 
carbon acetates. In the 14-carbon acetate 
region, XF-1150 GLC tracings of crude 
female tip extract and the active region 
collected from OV-1 were identical. 
Both revealed three very prominent 
peaks in the same ratios, two of which 
clearly coincided with the EAG active 
region (Fig. 1). Upon purification by 
GLC, components B and C were both 
highly EAG active but component A was 
not. The three major components were 
identified as tetradecyl acetate (14 : Ac), 
tll-14 : Ac, and c11-14 : Ac, respective- 
ly, as follows. Components A, B, and C 
were shown to be acetates by saponifica- 
tion and reacetylation. Samples of these 
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Fig. 1. (A) Tip extract from A. semiferanus females reared on pinto bean medium fractionated on an XF-1150 column at 154?C. The GLC tracing of 
crude extract and the EAG response (shading) to the 14-carbon acetates from crude tip extract collected from OV-1 are shown. (B) GLC tracing 
(OV-1) of microozonolysis products of the 14-carbon acetates from crude tip extract collected from OV-1. 
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components collected from GLC were 
treated with 5 percent KOH in methanol, 
yielding products having retention times 
(XF-1 150) identical to those of tetradeca- 
nol, trans- 11-, and cixs-I 1-tetradecen-l-ol 
(I1). Treatment of the hydrolysis pro- 
ducts with acetyl chloride gave products 
possessing the original retention times 
on XF-1150. 

The component mixture was then sepa- 
rated by silver nitrate thin-layer chro- 
matography (TLC) (12). Cochromatogra- 
phy of the crude pheromone extract from 
50 female tips with 12-carbon acetate 
standards yielded three TLC bands cor- 
responding to saturated, trans, and cis 
compound areas. Each of th'e three 
bands yielded a single major peak (13) 
when analyzed by GLC (XF-1150). Pre- 
cise retention times relative to an inter- 
nal standard, cis-I 1-pentadecenyl ace- 
tate, showed that (i) the component in 
the top TLC area (saturated compounds) 
had exactly the same retention value as 
14: Ac (mean + standard deviation = 

0.567 + 0.002); (ii) the component in the 
second band (trans compounds) had a 
value matching that of t I 1-14 : Ac (0.641 
+ 0.001 compared to 0.640 + 0.002 for 
tll-14 : Acand0.628 + 0.002fortl0-14 : 
Ac); and (iii) the component in the third 
TLC band (cis compounds) had a value 
matching that of cll-14 : Ac (0.702 + 
0.004 compared to 0.704 ? 0.002 for c 11- 
14: Ac and 0.684 ? 0.003 for c10-14: 
Ac). The relative retention times for all 
other cis and trans 14-carbon acetate 
isomers were significantly different from 
those for the isolated compounds. 

Microozonolysis of material (2000 to 
3000 ng) collected from the 14-carbon 
acetate region from OV-1 yielded 11- 
oxoundecyl acetate (14). Aside from 
component A, which was unaltered by 
ozonolysis (Fig. 1), no evidence was 
found for the presence of other isomeric 
14-carbon acetates (the level of detection 
was 1 percent of the 1 1-carbon aldehyde- 
acetate product). Therefore, the only 
monounsaturated 14-carbon acetates de- 
tected in the pheromone glands were A- 
11-14 : Ac's. 

Similar chemical analyses of phero- 
mone gland extracts were performed on 
A. semiferanus that had fed on chestnut 
oak (Quercus prinus), black oak (Q. velu- 
tina), and white oak (Q. alha) in the field 
(15). The XF-1150 GLC profiles of tip 
extracts from females reared on the three 
oak species were virtually identical. The 
GLC profiles of extracts from females 
reared on oak differed significantly from 
those of extracts from females reared on 
artificial medium (Fig. 1) in only one 
respect. In the former profiles a peak 
representing about 8 to 12 percent of 
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those in the 14-carbon acetate region 
appeared before peak A (16). The three 
components in the 14-carbon acetate re- 
gion of all extracts shared these sim- 
ilarities: (i) identical GLC retention 
times for equivalent components, (ii) vir- 
tually identical ratios (17), and (iii) pres- 
ence in total quantities of 35 to 50 ng per 
individual. 

The components in the 14-carbon ace- 
tate region of the pheromone extracts of 
females from each type of oak were puri- 
fied by GLC and identified as 14 : Ac, 
tl 1-14 : Ac, and cl 1-14 : Ac by GLC rel- 
ative retention times and microozonoly- 
sis in each case. As in extracts of moths 
reared on artificial medium, micro- 
ozonolysis revealed no detectable quan- 
tities of other isomeric tetradecenyl ace- 
tates when conducted on more than 1000 
ng of collected pheromone. 

Electroantennogram profiles were re- 
corded for newly emnerged A. semi- 

Table 1. Field attractance of synthetic com- 
pounds and virgin females for male Archips 
semniferanus. Test I was conducted on 2 to 6 
July with Sectar 1 traps spaced 15 to 20 m 
apart; traps within the four replicates were 
rerandomized daily. Test 2 was conducted on 
4 to 6 July with Pherocon IC traps spaced 25 
to 30 m apart; traps within the four replicates 
were rerandomized daily. Test 3 was con- 
ducted on 5 and 6 July with Pherocon IC traps 
spaced 25 to 30 m apart; traps within the six 
replicates were rerandomized daily. Means in 
the same test followed by the same letter are 
not significantly different at the 5 percent lev- 
el. Chemicals were loaded on rubber septa. 

Males per trap Treatment 
(mean) 

Test 1. Effect of dispenser dosage 
70 Percent tll- in cll1-14 : Ac 

10 j/g 4.5d 
100 l g 17.0c 

1 mg 55.0 a 
10mg* 0.0d 
10 /g + 25 percent 14 : Ac 5.5d 

100 /ug + 25 percent 14 : Ac 18.0 c 
I mg + 25 percent 14 : Ac 32.0 b 

10 mg + 25 percent 14: Ac* 0.5d 
Unbaited 0.5 d 

Test 2. Effect of 14 : Ac 
70 Percent tll- in cll-14 : Ac 

1 mg 91.8 ab 
1 mg + 5 percent 14 : Ac 101.1 a 
I mg + 25 percent 14 : Ac 57.0b 
I mg + 500 percent 14 : Ac 57.0 b 

Unbaited 0.0 c 
Test 3. Synthetic compounds compared to 

virgin females 
cll-14: Ac (1 mg) 0.0 b 
tll-14: Ac(l mg) 0.0 b 
c10-14: Ac(l mg) 0.0b 
c4-14 : Ac(1 mg) 0.Ob 
70 Percent tll- in cl 1-14 : 124.2 a 

Ac (1 mg) 
Two (3-day-old) virgin females 81.0 a 
Unbaited 0.0 b 

*This was dispensed in polyethylene caps (OS-6 
Natural Polyethylene Closures, Scientific Products). 

feranus males from artificial medium as 
well as from the various oaks. In the 
series of 10- to 16-carbon acetates, alco- 
hols, and aldehydes tested, the 14-car- 
bon acetates clearly elicited the greatest 
antennal responses. No significant differ- 
ences were evident in the EAG re- 
sponses of the four male types. Each 
profile, compiled from ten replicates 
with at least seven different individuals, 
was identical to all others. In every case 
the antennal response was greatest for 
cll- and tll-14 : Ac (18). 

Responses of laboratory-reared males 
to c10-14 : Ac [the reported major attrac- 
tant of A. semiferanus (5)], c11-14 : Ac, 
tll-14: Ac, and mixtures of cll- and 
tl1-14 : Ac were measured by bioassays 
with glass tubes suited for observing 
both excitation and orientation (19). At 
all dosages tested, cl0-, cll-, and tll- 
14 : Ac tested alone elicited no signifi- 
cant response. However, various binary 
mixtures of cll- and tll-14: Ac were 
highly active in bioassays, eliciting wing 
fanning, orientation to the source of 
these compounds, and copulatory at- 
tempts with other males. In these labora- 
tory behavioral tests, male moths re- 
sponded to a range of mixtures adminis- 
tered at 10 ng per filter paper dispenser. 
All those between 80 and 30 percent 
tll- in cl1-14: Ac elicited significant 
(P < .05) wing fanning (32 to 70 percent) 
and orientation (9 to 35 percent) re- 
sponses compared to background; how- 
ever, highest values were recorded in the 
range of 50 to 70 percent tll- in cll- 
14 : Ac. In the same series of tests, 14 

female equivalent of tip extract elicited 
responses similar to those to 10 ng of the 
A-11 mixtures (64 percent wing fanning 
and 31 percent orientation response). 
This is consistent with our findings that 
female tips contained about 40 ng of c I 1- 
and tll-14 : Ac's. 

As was true for males from the pinto 
bean diet, cl0-, cll-, and tll-14: Ac 
alone elicited no wing fanning or orienta- 
tion from male A. semiferanus from 
white and chestnut oaks (20); but both 
groups responded similarly (70 to 75 per- 
cent wing fanning, 66 to 68 percent orien- 
tation) to a 70 percent mixture of tl 1- in 
c11-14 : Ac. 

Field tests of the pheromone com- 
ponents identified from A. semiferanus 
females and related compounds were 
conducted at the site of larval collections 
(15). The traps, either Sectar I or Phero- 
con 1C, were hung throughout the forest 
at a height of about 1.5 to 2 m (21). In test 
1, varying dispenser loads of tll- and 
cl 1-14 : Ac in the naturally occurring ra- 
tio (70 : 30) were tested (Table 1, test 1). 
One milligram of the mixture on a rubber 
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septum was very attractive to A. semi- 
feranus males and caught significantly 
more males than did higher or lower 

dosages (22). In the same test, varying 
dosages of the tll- and cl 1-14 : Ac mix- 
ture were supplemented with 25 percent 
14 : Ac, since this compound was found 
in female extracts in approximately that 
ratio. At 25 percent, 14: Ac reduced 

trap catch by about 40 percent, although 
the 1-mg dosage remained optimal. Fur- 
ther field tests with higher and lower 

percentages of 14: Ac (Table 1, test 2) 
showed that at very low percentages this 

compound had little effect on trap catch 
and that at very high percentages it 
caused only moderate inhibition. 

In test 3 (Table I) the attractancy of I 

mg of the 70: 30 mixture proved com- 

petitive with a treatment of two virgin 
females. It is noteworthy that the three 

pairs of oak leaf roller females from 
white oak, two pairs from black oak, and 
one pair from chestnut oak all caught 
similar numbers of males during the test 

(mean = 81, mean = 60, and 120 males 

per trap, respectively). Various 14-car- 
bon acetate isomers, including c10- 
14: Ac, attracted no males. On 9 July 
1975, t4-14 : Ac and c5-14 : Acwere add- 
ed to the experiment. These and the 
other 14-carbon acetate isomers from 
test 3 were tested over the remainder of 
the flight period (23). From 5 to 16 July a 
total of 1456 oak leaf roller males 

(242 + 61.6 per trap) were caught in the 
six replicates of the 70: 30 mixture of 
til- and cll-14: Ac, while the other 
treatments caught no males. 

In another field test, the ratio of tl 1- to 
cl 1-14: Ac was varied (Fig. 2). The tet- 

radecenyl acetates were free of other 

positional isomers (purity > 99.9 per- 
cent) and all ratios were established by 
GLC analysis on 10 percent XF-1150. 
The range of ratios that caught males 
was surprisingly narrow. Optimal male 
catch occurred at 66 percent tl 1- in c 1-14 
: Ac and exactly reflected the composition 
of these components in the female phero- 
mone gland. The narrow range of attrac- 
tant ratios could be important in repro- 
ductive isolation, since other related 

sympatric tortricids utilize the same two 

components, but in different ratios (1); 
Archips argyrospilus uses a 30 : 70 ratio 
of tl I- to c1 1-14 : Ac and Argyrotaenia 
velutinana a 7:93 ratio. Also, Archips 
podana of Europe utilizes a 50 : 50 ratio 

(24). The first two species utilize dodecyl 
acetate as an additional component, and 
some tortricids (25) use c9-14: Ac as a 

pheromone component. Field tests with 
c9-14 : Ac and c10-14: Ac at 2 and 5 

percent and dodecyl acetate at 10, 50, 
and 400 percent of the 1-mg 70 : 30 mix- 

142 

t- 

r- 

E 

0- 

4( 

3( 

2( 

1( 

30 - 

a 

J~ ~~o jtC 

I \ 

00 - 1II 

I \ I I 

I ' 

l I 

00 40 60 80 100 

I 
I 

I 

I 
I 

/ \ 

0 20 40 60 80 100 

tll- in cl 1-14 : Ac (%) 
Fig. 2. Trap catches of A. semiferanus males 
with varying ratios of tll-, and c11-14 : Ac. 
This test was conducted from 6 to 16 July 1975 
using Sectar traps spaced 15 to 20 rn apart. 
The six replicates were rerandomized each 
day between 8 and 11 July. Means for the 
treatments marked by the same letter were 
not significantly different at the 5 percent lev- 
el. 

ture of tll-14 :Ac and cll-14: Ac did 
not increase trap catch. Nevertheless, 
we do not exclude entirely the possibility 
that other undetected trace components 
might influence the attractancy of the 
70: 30 mixture. 

In summary, we found that the phero- 
mones produced by female A. semi- 

feranus reared on a semisynthetic diet 
and collected from the foliage of three 
different oaks did not differ qualitatively 
or quantitatively. In all cases females 

produced tll- and cll-14 : Ac in a ratio 

very close to 67: 33. Males from the 
different diets responded identically in 
EAG tests and laboratory bioassays; in 
the field, males were trapped only by 
treatments closely approximating a 
67 : 33 mixture of tl l- and c 1-14 : Ac. 
Over the entire field season 4242 male A. 

semiferanus were caught by traps con- 

taining mixtures of tl 1- and c 1-14 : Ac, 
while no males were caught by traps 
containing various 14-carbon acetates 
alone. These findings contradict the pre- 
viously reported evidence that A. semi- 

feranus pheromone production and per- 
ception vary with slight dietary changes 
(26). Although we expect that major 
changes in the composition of nutrients 
in an insect's diet could affect phero- 
mone production, we contend that pos- 
sible slight changes in the 14-carbon ace- 
tate composition of oak leaves do not 
alter pheromone composition and per- 
ception in A. semiferanus and do not 
constitute a mechanism for rapid evolu- 
tion of reproductive isolates. 

J. R. MILLER, T. C. BAKER* 
R. T. CARDf,* W. L. ROELOFS 

Department of Entomology, New York 
State Agricultural Experiment Station, 
Geneva 14456 
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were available for statistically valid bioassays; 
however, in the three replicates tested these 
males responded only to the 70 : 30 mixture of 
tl 1- and c 1-14 : Ac (53 percent wing fanning, 11 
percent orientation). 

21. Compounds were dispensed in silicone rubber 
septa (rubber stoppers, sleeve type, 5 by 9 mm, 
Arthur H. Thomas Company). All experiments 
were conducted by using a randomized complete 
block design and, unless otherwise stated, traps 
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testing. 

Miller et al. (1) conclude that the oak 
leaf roller (OLR), and perhaps other tor- 
tricids, derive little reproductive capabili- 
ty from food sources and that the hypoth- 
esis of Hendry et al. (2) that "dietary 
factors may provide an evolutionary 
mechanism for diversification of certain 
species" is contradictory to their find- 
ings. Considering the apparently bipolar 
nature of the conclusions in the two 
studies, I believe that an examination 
of the methodologies is necessary. Miller 
et al. used a combination of electro- 
antennograms (EAG's) and field testing 
with standard compounds, analysis of 
OLR female extracts using chromatograph- 
ic values in comparison with standards, 
and functional group analysis (such as 
ozonolysis) in comparison with stan- 
dards. These methodologies have led to 
the point of view that the chemistry and 
field behavior of the OLR differ from 
those reported by Hendry et al. and that 
wild and artificially reared females have 
quantitatively and qualitatively identical 
pheromone chemistry. 

I maintain that the close similarities 
between chemical signals found in in- 
sects and plants are not coincidental and 
may have important consequence in the 
coevolution of tortricid insects and their 
food plants. Furthermore, the utilization 

9 APRIL 1976 

testing. 

Miller et al. (1) conclude that the oak 
leaf roller (OLR), and perhaps other tor- 
tricids, derive little reproductive capabili- 
ty from food sources and that the hypoth- 
esis of Hendry et al. (2) that "dietary 
factors may provide an evolutionary 
mechanism for diversification of certain 
species" is contradictory to their find- 
ings. Considering the apparently bipolar 
nature of the conclusions in the two 
studies, I believe that an examination 
of the methodologies is necessary. Miller 
et al. used a combination of electro- 
antennograms (EAG's) and field testing 
with standard compounds, analysis of 
OLR female extracts using chromatograph- 
ic values in comparison with standards, 
and functional group analysis (such as 
ozonolysis) in comparison with stan- 
dards. These methodologies have led to 
the point of view that the chemistry and 
field behavior of the OLR differ from 
those reported by Hendry et al. and that 
wild and artificially reared females have 
quantitatively and qualitatively identical 
pheromone chemistry. 

I maintain that the close similarities 
between chemical signals found in in- 
sects and plants are not coincidental and 
may have important consequence in the 
coevolution of tortricid insects and their 
food plants. Furthermore, the utilization 

9 APRIL 1976 

were rerandomized within blocks every day. 
Data were submitted to analyses of variance 
after being transformed to (x + 0.5)1/2. Through- 
out, means followed by the same letter are not 
significantly different at the 5 percent level, as 
determined by Duncan's new multiple range 
test. 

22. Dispenser dosages were varied at decade steps 
down to 0.01 ng per septum. 

23. These treatments were not rerandomized be- 
tween 11 and 16 July. 

24. C. J. Persoons, A. K. Minks, S. Voerman, W. L. 
Roelofs, F. J. Ritter, J. Insect Physiol. 20, 1181 
(1974). 

25. A. K. Minks, W. L. Roelofs, F. J. Ritter, J. C. 
Persoons, Science 180, 1073 (1973). 

26. Our findings varied from the previous A. semi- 
feranus investigations on several other points. 
We found that male activity peaks between 11 
and 12 p.m. rather than at 3 a.m. At no time 
either in the laboratory or the field did we ob- 
serve male oak leaf rollers becoming sexually 
stimulated in the presence of oak leaves, nor do 
they possess hairpencils. We found no evidence 
that a separate "sexual excitant" is involved in 
the sexual communication of this moth. 

27. Supported by the Rockefeller Foundation. We 
thank S. Loerch and M. Kavanaugh for their 
assistance in collecting eggs, larvae, and pupae 
in the field. 

* Present address: Department of Entomology, 
Michigan State University, East Lansing 48823. 
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by an insect of diet-specific chemicals for 
olfactory programming remains a viable 
hypothesis (2) [mammalian "imprinting" 
of chemical messenger systems by ex- 
ogenous food substances has recently 
been documented (3)]. Ultimately, as- 
sessing the validity of these theories will 
require chemical and biological experi- 
ments designed with minimal ex- 
pectation. In this regard, the theory that 
dietary chemicals may be exceedingly 
important in insect reproduction and 
may be involved in substructuring of in- 
sect populations in ecological and evolu- 
tionary time remains to be tested. 

The experimental results obtained by 
Miller et al. are in overall agreement 
with our knowledge of the OLR, includ- 
ing the findings that (i) Z-11- and E-11- 
tetradecenyl acetate (Z-11-TDA and E- 
11-TDA) elicited the greatest male EAG 
responses; (ii) a mixture of isomeric tetra- 
decenyl acetates (TDA's) was found in 
female extracts; (iii) the l 1-positional 
TDA isomer is a significant component of 
the TDA's in pooled extracts of field-col- 
lected females; and (iv) tetradecyl acetate 
is a significant component of female ex- 
tracts. In our methods of chemical analy- 
sis, which were based largely on chroma- 
tographic separations and subsequent 
computerized chemical ionization and 
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electron impact gas chromatography- 
mass spectrometry (CI-EI-GCMS), we 
were unable to satisfactorily quantify the 
amounts of all of the various TDA's. 
These difficulties were primarily due to 
the similarities in chromatographic and 
spectral properties of the isomeric 
TDA's and the presence of several com- 
ponents of unknown structure in "ac- 
tive" chromatographic fractions. In this 
regard, Miller et al. report an important 
discovery, that field-reared OLR females 
contained only two TDA's, E-11-TDA 
and Z-1 1-TDA, in an unusually invariant 
and discrete ratio, 67: 33. Miller et al. 
used (i) EAG analysis on OLR male an- 
tennae to locate gas chromatographic 
(GC) "active" peaks in female extracts; 
(ii) GC of crude field-female extracts on a 
polar column (XF-1 150) for quantitation 
of exact TDA ratios; and (iii) GC of fe- 
male extracts on a nonpolar column 
(OV-1) and subsequent ozonolysis of the 
active peak to locate double bond posi- 
tions in various TDA's. 

Electroantennograms have been used 
successfully to locate active chroma- 
tographic fractions. With standards, the 
EAG technique has led to the identifica- 
tion of an impressively large number of 
insect pheromones (in some cases with 
just a few antennae) (4), and may be an 
important method for determining "ge- 
netically fixed" similarities in the com- 
munication systems of closely related 
insect species. However, chemical sub- 
stances requisite in the natural phero- 
mone systems of several insects, includ- 
ing tortricids, may give only minimal 
EAG responses (5), while compounds 
with EAG activity may have little appar- 
ent field activity. Hence, some chemical 
signals that are essential to the natural 
communication system of an insect may 
be overlooked by such screening tech- 
niques (6). For example, does the OLR 
antennal response shown by Miller et al. 
in their figure 1 at 1 to 2 minutes repre- 
sent a compound that elicits behavioral 
activity? Field testing of all chromato- 
graphically isolated components of the 
field OLR extracts and subsequent chem- 
ical analyses of active fractions would 
aid in assessing the complete sexual mes- 
sage in the female (7) when compared 
with results obtained by EAG analyses. 
Although the EAG technique may be 
very useful in narrowing down choices of 
certain types of standard compounds for 
pragmatic evaluations of field appli- 
cability of pheromones, the central ner- 
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Insect Pheromones: Diet Related? 

Abstract. The question of the origin of insect pheromones is discussed in the light of 
new published information on the communication system of the oak leaf roller. It is 
concluded that compounds found in diets may be partially responsible for insect 
sexual behavior and that substructuring of insect populations in ecological and 
evolutionary time through dietary chemicals remains a hypothesis worthy of further 
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