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SUMMARY

The female sex nheromone of the navel oranaeworm has been
jsolated and identified. Twn forms {isomers) of the com-
nound have been svnthesized., Féllowina confirmation of bio-
Toaical activitv of the synthetic material work will beain

on the develonment of a suitable formulation of the pheromone
for orchard use.



PHEROMONE  RFLEASE bioassay, GC, observations

Females call and release npheromone only durina latter
1/3 of scotonhase; pheromone not detectable(RC) on
surface of phercmone aland durina photophase and early
scotophase.

B. PHYSIOLOGICAL VARIABLES METHOD OF ANALYSIS

a.male age bioassay

maximum male resnonse from 2-4 dav-old males; ca.

10 or more fold decrease in response anona males older
than 4 davs; one-day-nld males responded less well than
did 2-4 dav-o0ld individuals hut the difference apneared
to be sliahtlv less than 10 fold(i.e., on the border-
line of the sensitivity of the bioassay).

h. female aqe Gas Chromatoaraphy

no sionificant differences in quantity of pheromone from
1-4 dav-old females; females older than 4 davs oenerally
did not call and were not analvzed re. pheromone content.

c. mating
MALF bioassay

no sanigicant differences in pheromone response of males
mated 24 h tefore bioassay and unmated males that could
not he explained by age differences(see a ahove),
FEMALE Gas Chromat.

Frratic results; some mated females seemed to produce

and release as much pheromone as did urmated individuals,
but other females anneared to contain only about k%

as nuch nrheromone after matino as did comparably aged virain
females.

TI1. ISPLATION COF THE PHFROMANE

A, Tnfluence of female or extract source on ocuantitv of
pheromone ohtainahie from HOU females

Table 1 summarizes the results of attemnts to auantitates
ohtainahle nheromone from field and lab. females as well
as nheromone from different sources of lab females.



SOURCE OF SOURCE OF na PHEROMONE/ METHRD CF
FEMALES FXTRACT FEMALE AMALYSIS
lahoratorv filter paper less than 0.5 bioassay
laboratorv abdominal tip ca. 1.0 GC & bioassav
lakoratory aland dips n,8-1.7 iC & binassay
field aland dins 2=-4 GC & hioassav




B. Farlv work had shovn the the cuantitv of onheromone ob-
tainable bv the aland din techninue was at least as hioh as
that ohtained bhv more ricorous methods. DPip extracts had
the additional advantaae of heina "clean" in the nhero-
mone area on hoth polar and non-nolar aas chrmatoaraphic
columns, MNesnite the limitation of ohtaining pheromone

for onlv ahout 3 hours/ day, din prepmarations vere used

as a nheromone collection method #men startino point for
the followina ienlation nrocedure:

FIRIPE @, CRUDE PHFROMONE EXTRACT
*

|

LIOUIN CHROMATOGPAPHY (Fiaure 3)
(silicic acid)

.

LIOUID CHRPOMATOGRAPHY
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l *
LIOUID CHPOMATOGRAPHY
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|

RAS CHPOMATOGRAPHY
(nolar columns)

|
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|-
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I. BICASSAY--Pheromone extracts wvere prepared from calling NOUY
females usina the method of Sower et al. (1973). Serial dilutions
of the crude extract were bioassaved using the method and
annaratus of Sower et al,(1973b), in which toth male act-
jvation and orientation (attraction) were used as resnonse
criteria, In addition, the extracts were hioassaved usina
isolated males in a still air olfactometer (5 dram vial).
Activation(and wina huzzina) were considered evidence of a
positive resnonse in this test.

The results of this series of bioassavs are summarized in

Fia, 1. The ouantitative nature of the hioassay is evident,
and the sensttivity of the assav is similar {in terms of
female eauivalents (FE)) to that which has been reported for

a numher of moth species. The orientation resronse in the
wind tunnel and the activation response in still air vere
subseauently used as resnonse criteria while monitoring
isolation of the pheromone. DNetails of the bioassay procedure
will be supplied upon reauest.

I1I. BIPLOGICAL STUDIES--Followina is a brief summary of
exnerimants that were conducted to determine the influence
of environmental and nhvsiological variables upon male re-
snonse to and female oroduction of the nheromone., As
above, detailed methods will be supplied upon reguest.

A. Environmental variables method of analysis

a., liaht bioassay

Maximum male responsiveness at approximately full
moonliaht; there was a 10-50 fold decrease in male
responsiveness with a 10 fold increase in liaht intensity.

b. temperature binassay

Maximum male resnonsiveness at 68-760F; male re-
sponse decreased at temneratures above 780F, Lower
temneratures (less than 68°F, were not tested),

c. time of day bioassay
MALE RESPONSE
maximum male response durina latter half of 10 h
scotophase; creater than 1070 fold decrease in male
resoonsiveness durina photophase

MATIMNG OBSERVATION

confined to Tlatter 1/3 of 10 h scotophase



ihe female navel orancevorm was found to produce a sinale comnound
that was extractable from the adult and which elicited sexual
stimulation in the male., The limited quantities of pheromone

that were available for isonlation purposes materially slowed the
identification of the comnound. Isomers of the svnthetic
pheromone will be available for laboratory testina in January
1077, Fxtensive laboratory testina of the pheromone will be-

ain bv Februarv 1977, Honefullv ve will be ahle to come up with

a suitahle formulation of the material that will allow for field
tests of the material durino the 1977 crop vear.
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