
l1. fl. Cofff\1t, 1'. !L "ick and 'd . T. r~cClp.llan 
tns~ct ~ttr~ctRnts, R~havior and Basic Biolo0Y 
~esearch Laboratorv, ARS, USDA, Gainesville, Fl. 

Thf' fp.P1alf~ Sf'X n~e.rol'lone of the nrtvel ori1nOe\'lOY'fn has been 
isolated and i0.entified. TI'.'() forns (isomers) of the COrl

nound have bpen svnthesizerl. F611owin~ c0nfirmation of hio
'ooic~l activity of the svnthetic materi~l work will beoin 
on the (jpvelonl"1E'nt of a suitable formulatiorl of the pheromone 
for orchard use. 

Project Number 76-G3
Project Title:  Sex Pheromone Testing in Prevention of the Navel Orangeworm



PHEROt·!ONE RELE/\SE bioassay, Ge, observations 

Females call and release nheromone only durino latter 
1/3 of scotonhase; nheromone not detectable(~r) on 
surface of pheromone oland during photop~ase and early' 
scotophase. 

B. PHYSIOLOr;Ir:r.t. \lARII\BLES METHOD OF ANALYSIS 

a.mille aqe bioassay 

maximum male response from 2-4 day-old males; ca. 
10 or ~ore fold decrease in response amonq males older 
than 4 days; one-day-old males responded less well than 
did 2-4 day-old individuals hut the difference apneared 
to b~ sliohtly less than 10 fold(i.e., on the border
line of the sensitivity of the bioassay). 

h. female aoe Gas Chromat09raphy 

no sinnificant differences in quantity of pheromone fro~ 
1-4 daY-old females; females older than 4 days oenerallv 
did no~ call anrl were not analyzed reo rherom~ne content: 

c. Jnatino 
~1f\.L E bioassay 

no s0nijicant differences in oheromone resnonse of males 
~ated 24 h tefore bioassay and unmated males that could 
not be explained by age differences(see a abov~). 

FEMALE Gas Chro~at. 

Erratic results; some mated females seemed to produce 
and release as much pheromone as did unmated individuals, 
but other females anneared to contain only about ~ 
as much nheromone after natinn as did cODparably aqed virnin 
ferm 1 es. 

II I. IS0L.I\TIflr: OF THE PHFROllnrlE 

~. Influence of female or extrAct source on quanti tv of 
pheromonp ohtainable from NOH females 

Table 1 summarizes the results of attempts to ouantitat~~ 
ohtaina~le nheromnnp. fron field and lab. fenales as well 
as pheromone from different sourcps of lab females. 
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8. farl v \'J(irk hi1.rl shO\'!n trr th~ r.!lRntitv of oh~romone ob
tainahle ~v the nli1.nr! rlir techninue \"rlS at lAi1st nS hioh oS 
that o~tai"e~ bv mor~ riQnrous ~0thnds. Pip extri1.cts had 
thp. arlrlitinnfll aOvflntfloe of heinn IIclean" in thp nhp.ro
mon~ are~ on ~nth nolflr ann non-nolar oas ch~mato~r?phic 
colunns. n,esnite the limitation of ohtainin~ rhero~one 
for onlv Rhout 3 hours! clay, din rrenarations I'!ere used 
as a nheromone collection method ~ startinn point for 
the fo 11 01'.Ji no ; Sf) 1 a ti on nroced ure : 

FI r,p PF. 2. 

~·1ass Snectrum 

CRUDE PHFP,OtA 0NE EXTR/l.CT 

! * 
UO!lIn CHRm'l!\TOrPAPHY (FiCjure 3) 

(silicic acid) 

! * 
LI OlJ r I) CHP(if·~,l\,TOGRI\Pi1Y 

(AgNOg on Silica Gel) 

! * 
LIOUIO CHPm1I\Tor,RAPHY 

(Poraqel filA) 

! * 
r,!\S CIIPm1{l TOGQ./\PHY 

(oolar columns) 

J * 
r,J\S r.HP.or1"TOr,P'J\PI~Y 
(non-polar columns) 

! * 
PtIRrJ:"IF:n ( 9C'l~',) PI1EROW1t!E 

, 
l!V ~nectrum Chemical tests 

hY0rolysi s \ 
acetylation 
reduction 
h'ydro~ena t ion \ 
ozono lys; S J 

JI.LL FOLLOHEn 
BY CIOI\SS/W, 
r-C, l\~ l r I.1(1SS 
SPECTRA. OF 
S I r-rn F I CflJ!T 
PR00UCTS 
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1. BWASSf-,Y--Pheromone extracts V!el"e prepared from call ing tlOH 
fe~ales usin" the method of Sower et al. (1973). Serial dilutions 
of the crude extract were hioassayed usinq the method and 
apnaratus of Sower et al.(1973b). in which both male act-
ivation and oripntation (attraction) were used as resnonse 
criteriA. In addition, the extracts were hioassayed ~sinn 
isolated males in a still air olfactometer (5 dram vial). 
Activation(and winq huzzinq) were considered evidence of a 
rositive reSDonse in this test. 

The results of this series of hioassays are summarizet:l in 
FiQ. 1. The Quantitative nature of the hioassay is evident, 
and the sensttivit.'l of the assay is similar (in terrlS of 
fe~ale eouivalents (FE)) to that which has been reported for 
a numh~r of moth species. The orientation response in the 
winrl tunnel anri the activation rrsnonse in still air WE're 
subseouently used as response crit~ria while monitorinq 
isolation of the rheromone. Details of the bioassay procedure 
will be supplied uron reouest. 

II. fH0LOr,ICI\L STUnIES--Fol1owinn is a brief sumr.1ary of 
exneriments that were conducted to determine the influence 
of environ~ental and ohysioloqical variables unon male re
snonse to and ferlale nroduction of the pheromone. As 
above, detailed methods will be supplied upon request. 

A. Environmental vurinbles method of analysis 

a. lioht bioassay 

~aximum Male responsiveness at approximately full 
moonliaht; there was a 10-50 fold decrease in male 
responsiveness v·lith a 10 fold increase in liqht intensity. 

b. terlJ1era ture bioassay 

~~aximum rlale resnonsiveness at f18-7f.°F; male re
snonse decreased at ternr)(~l"atllres ahove 78oF. LOHer 
temperatures (less than 6SoF. were not tested). 

c. time of day 
!1,I\L E r. ES PO NS E 

bioassay 

maximum male response durinn latter half of 10 h 
scotonhase; oreater than loon fold decrease in male 
resoo~siveness durina photophase 

f,11\TItlr, OBSERVATIOfI 

confined to latter 1/3 of In h scotophase 
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Ih(> fefl1ale nnvel oranoe\,'orm \'Ias found to produce a sinqle comnound 
that \!!nS pxtrnct(lhlp. fror.'l thE' adult i'l.nd v!hich elicited sf?xual 
stiMulatinn in the male. The limited quantities of phero~one 
t~nt were available for isolation Durposes materially slo~ed the 
identificatinn of the comnound. Isomers of the synthetic 
nheromone '·.li 11 he avai lnh 1 e for 1 aboratory testi no in ,January 
In77. Fxtens; ve hboratory testi nq of the phel~0r.10ne \,Ji 11 be-
(lin hv Fehruarv IQ77. Hnpf'fu11v \"e \'/ill he ahle to come up "lith 
a suit"hle fornulntion 0.& the r.1"terial that I.·,ill allow for field 
tests of the mnterial rlurin~ the 1~77 crop year. 
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Fig. 3. Gas chro:rratographic tracing of sugar derivatives obtained from 
La Prima almond gum after hydrolysis with trifluoroacetic acid and subse
quent reduction and acetylation with acetic anjlyd.ride. 
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