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Disruption of sexual communication in the pink­
spotted bollworm, Pectinophora scutigera (Holdaway), 
with synthetic pheromone 

~ . 
P . ~J ~ Wal ker M , ' .. P. Zo lL1<:..:kL ar1c1 P. Tw i :H~ 

2 

Department of Entomolouy, UrliV(~rs lt y of 
Queensland, St. Lucia 

2 

Entomology n ranch , Q.D.P.I., I~d~~rOG i • '~ ,Y 

I ntrod>Jction 

During the )988/89 cotto n season trials were 

c ,"J nj;_~c tee: t o evaluate the poten tial o f syn thet i c 

pi·1P. :.·omones t.n control lhe pink -spott.ea boll worm, 

Pectinophora s cut igera, by mating di s ruption ( Walker 

et ai --=-· 1990 ) . Po l yPthylene tube. (j i sper1:~e r ~ , 

spec: i ri ~ -i. y f.o nc111 ~ -'1 t:ed w j th E_. scutigera syn theti c 

r1he r omone, were obta!~ed from comme ~cial suppliers 

CShin Etsu Che mical Company Ltd., Japan) and appli ed 

t n four cot ton {iel<ls near Biloela, Cent ral 

Quee n:3 l .:::u1d. A singl ~ ;~ppl i cr:t !.: ion of l ,000 

di spe~sArs/ha , du ~]ng ear l y squaring of cotton , was 

s uccess fu l in d is rupting s exodl commu njcation o f P . 

scutlgerd ove r the en tire season, ~ ~ ind!cated by ~ 

97 - 100% r~duction in pheromone trap catch when 

compared to pher-omone 1;,r: t reated f i e l \3 .s. Howe v el..", 

de s p i t: e goor1 tl Lsrupt i o n in ~':1eromolle ~;~<l.t) (~ C1 tct1 , 

larval infestations of E. scutiqet·i!.. clevelope(] in ~ . 
·::l..t. ... 

four pheromo ne tre~ te d fie:d ~ . Wh i~e !.-ate s o f 
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infestation we1e l ower in three of th~ pheromone 

t r ea te~ fie lda Lhan in near-by untreated fie l d s , 

very high numbe rs of larvae were fo und in the 

smallest t reate d ~ i e ld (2.4 ha). 

Tbc ltr.' ve : opmen t l arval in fe sta t.ions in phe r omone 

treated (ields was ~robably d ue to the i mmigration 

of mated females fr om other untreated cot ton crops . 

Conseq uent ly, t he success of the p he romo ne trea tment 

would depend on the area o f cotton treated and t h e 

degree of isolatio n from un treated areas which ma y 

act as a source of mated fe males . 

Furthe r mat ing disrup tion tri a l s we r e c o nducted in 

the 1989/90 seaso n by treat ing all cotto n grown c>n 

D.P.I . Research Station, Bi loela, with pheromone . 

The r eli a b i lity of p hero mone traps a s an i ncHc ator 

of mat i ng disrupt io n was investigated. 

nlso, polyethyl e ne tube di3p~nsers for mulated wi th 

f. gossyp i ella s ynthetic p heromone were a pplied to 

determ i ne whe t her they can b e us ed to di sr up t mati ng 

in £ . scutiqE- ra . The tJ Sf' ('; ; ?. gossypiell a 

formula ted dispens ers wou ld make the purchase o f 

p he romone. pL0duct 5 ea s ier and cheaper for. t he 

limi t e d Australi a n market. 

Methods 

A
, , 
.1 :. co t tr;r1 9ro~ff1 on !:l:'H: D. P. I. Research Sta t i or1, 

Biloela , was tr ea t ed with ~· s cutiq§r a for-rnulat ed 

pheromone di ::;pen 'Se rs ;3, t a r.:i.te of 1, 000 
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dispensers/ha. The area of co tton tredted totaled 

15.9 ha and comprised of six small fields s urrounde d 

by other summer crops and pasture land. The nearest 

unt reated cot ton fie ld was situa ted appro ximately 2 

km away. One of the pheromone treated fields (2.7 ha 

in area) was not sprayed with insecticides 

throughout the season, whi l~ al l other fields were 

sprayed according to the recommendations of local 

cotton scouts. Dispensers were applied during the 

early squaring stage of growth on 13 December 1989, 

or 10 January 1990, depending on the planting date 

of the cotton. Bolls (N = 100) were sampled from the 

unsprayed fie ld and one sprayed field at 

approximately weekly intervals and inspected for ~­

scutigera larvae. Pheromone traps were placed in 

each fi P.ld before lhe application of di spense rs. The 

mated status of all ~. scutiger a fe males caught in 

an ultraviolet light trap placed in the unsprayed 

field , ove r 12 nights during January, February and 

March , was dete rmi ned by dissection . These females 

were compared with the mated status of those caugh t 

in a light trap placed in a commerci~l cotton field 

that was no t trea t ed with phe romone. 

Unmated ~ · scutigera females, originating from 

laboratory culture s1 were placed within pheromone 

trea ted cotton and in ad jacent non-cot t on crops. 

Three t o five clipped -wi nged females were placed in 
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contd.iners, with ct leaf of the resper. tivc Grop they 

were placed in , and tied onto plant stems at sunset. 

Females were observed during the period of sexual 

activity, between midnight and dawn. Unmated male 

and tPmale moths were a1so placed together inside 

small containers in pheromone treated and u ntreated 

areas. Sweep net samples were taken at approximately 

half- hour intervals throughou t the period of 

observat ion to assess the number of ~. scutigera 

within each area. 

A commercial cot.tm·1 field (c.a 8 ha) wa s treated 

with ~. gossypiella pheromone dispenser s , at rate of 

l,000/ha, during early squaring on 16 December 1989. 

The number of moths caught in pheromone traps and 

rates of larval infestation in boll s wa s compared 

with a near-by untreated field . 

Results ann Discussion 

As in the 1988/89 season, disruption of pheromone 

trap catch within the pheromone treated cotton 

fields was spectacular. Only two E· 

were caught in pheromone traps 

cotton se~son , after pheromone 

scutigera 

over t he 

dispen~ers 

males 

entire 

were 

applied. In comparison, more than 5535 males were 

c aught in on~ J.q ha pheromune untreated field 

cotton field on the D.P.T. Research S t ation duri ng 

::··1e 1 988/89 se;;lson. However, when pheromone traps 

were plac~d immediately outside the treated cotton, 
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in nor1-cot ton crops, during late February. 

numbers of male £. scut i ger~ were caught. 

traps were placed in a bean and sorghum crop 

thAn 3 m fro m tredted culton fields . 

large 

These 

less 

Again, as seen in prev ious trail s , despite good 

disruption of pheromone trap catch , E· scuti gera 

larv~l infestations sti ll developed i n three of the 

trPated fie lds sampled. In the unsprayed fi eld, 

levels of boll infestat ion were low when compared to 

previous da la colleG t ed from unsprayed cotton over 

three seasons (Walker, unp ublished data). Howe ver , 

this mciy have hee n partly related to the effects of 

the very hot and dry wea t her exper ienced in Central 

Queensland which considerably advanced the grow th of 

the cotton plants . Boll infestation in one of the 

sprayed fie1as reached 20% and it was necessary to 

apply an insecticide spray to control P . scutigera 

l ar va e. 

Capture of males in pheromone traps placed jn 

non-cotton crops sugges ted that mating can take 

pl ace in these area s immediately ou tside the treated 

cotton. This was verifi ed when clipped-winged v irgin 

female ~. scut igera were placed in the field. While 

all v irg in fe>mal es plac:t:•d wit.hi.11 treated cotton 

rema. ined 1.lnmated, a high propot·t-. io n of females 

placed in th~ adjacent :-:;o-::-ghum dM1. bt:<'t l1 crops were 

su~cessfully mate0 by feral ~- scutiger a males. 
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Furthermore, sweep net samples tak~n inside the 

sorghum and bedr: ;.;i: ul.J-.: ::!:·1eal ed the presence of 

large numbers of feral male and fe male £. scutigera, 

includ ing mating pairs. 

When unmated male and female E_. scnt.ige ra were 

placed inside smdll containers within ph~romone 

treated co tton, they were able to mate success fully. 

This sugge s ts that the pheromo ne treatment is onl y 

effect..i.vP- ;:it di srupti ng long dlf'tance sexu<:tJ 

communicat ion. 

The proport jon of unmated females caught i n a 

l ight tr ap placed in the unsprayed , pher omone 

treateri cotton was i niUa1.1y hig!1 in iat.c~ January 

but d ecrea sed as t h e ~eason progres~ed <Table l}. 

The nnmber of ~pP.rmalopho n.:: s 1n a h~r.1aJP. indicnte s 

the number of times that femal e has mate d, as mal es 

can only pass one spermatophore within 24 hour s 

<Vickers 1982). At the end of Januar y, b~ tween 65 

and 86% of a ll fema les caught in the pheromone 

treated fiel d we re unmated , while near ly al l other 

moths caught h ad mated only once (Table 1). In the 

fJrst half u f Februdry, th~ perce n tage of unmate d 

female s caught der.t· P.as~d lo be tween 42 <:rnc'l 62%, and 

Lh~ percenta gP of females that had mated more than 

o nce incre~sea. Co mpared tn t he md ted status of 

females cdugh t in A pheromone untreated field during 

th~ s ame period, the incidence of multi ple mati ng in 
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the pheromone treated field wa s low (Table 1). In 

the pheromone untreated f ield, unmated females were 

very rare. Most females had mated one to three times 

although up to six s permatophore s were found in some 

individuals . By the end of March very few unmated 

females were caught in the pheromor1e tre~Lcd field 

and the incidence of multiple mating increased to 

levels similar in pheromone untreated cotton. 

The ~· gossypie ll a pheromone dispensers gave very 

good disruption of ~· scutigera pheromone trap catch 

11ntil Parly March. During January and February only 

l male was caught in the pheromone treated field 

compared to over 2602 in the untreated field. 

However, in March trap catch in the pheromone 

treated fie ld increased sharply. A total of 625 

moths were caught in five pheromone traps and during 

this period boll infestation in both field s 

increased to very high levels. 

Conclusion 

A singl~ appl ication of synthetic pheromone, 

formulated in polyethylene tube dispensers, at a 

rate of l,000 dispensers/ha was s uccessful in 

disrupting long distance sexu~l communication in P. 

scutigera over the entire cotton ~eason. However, 

control was c onfounded by the a b iljty of ~· 

scu tiger~ to successfully mate in adjacent non­

cotton cro ps. This ]Gd to mated ~· scuti ger a f emales 
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laying ferti le ~ggs in the pheromone treated cotton 

thus reducing the trea tment effect. 

Adequate cont rol of £. scutigera by mating 

disruption wi th synthetic pher omone would on ly occur 

when all pns s jble sources of adult moths are 

eliminated by either treating very large areas of 

cotton or areas tl1at are isolated from other cotton 

crops. £ . gos s ypi ~l :~ formula ted dispensers are not 

suitable for R· scut iaera con tr·ol unle~s they ~re 

applied more than once over the cotton 

season. 
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Table 1. The mated status of£. scutigera females 
caught in an ultr a viulet light tr a p placed in cot ton 
trea ted or untreated with synthetic pheromone. The 
number of spermato~hores/female indica t es the number 
of times mating has occurred. 

0 

Percentage of females containing 
sperrnatopho re s 

Date No. -~----------------------------------------
Cdught caught 0 2 3 5 6 

Pheromnne trea ted cotto n 
-----------------------------------------

7. 9 /j__/ 9G 40 65.0 35.0 
30/ 1 " 38 76.3 18.4 5.3 
31/ 1 II 28 85.7 14.3 
6/2 " 44 61. 4 36. 4 2.3 
7/2 ,, 

19 42.l 47.4 10.5 
14/2 " 38 55.3 34.2 10.5 
15/2 rt 32 62.5 28 . 1 6.3 3.1 
20/2 II 76 36.8 53.9 6.6 1.3 1. 3 
21/2 fl 83 34.9 56 .6 7.2 1. 2 
2/3 ., 180 16.1 55.5 22.2 4.4 1. 7 

1 2/3 rr 144 31. 9 45.1 10.4 9.7 2.8 
13/3 " 109 8.3 515. 1 22.9 10.l 2.7 0.9 

Pheromo ne untreated ~otton 
-----------------------------------------

8/2/90 11 0 27.3 27.3 18.2 9.1 9.1 9.1 
14/ 2 rr 19 5 . '3 52.6 21. 0 5. 3, :::5. a· 
15/2 rr 15 0 86 .7 6.7 er 6.7 
16/2 II 31 12.9 38 .7 32.3 6.4 :LZ 3'. 2 3. 2 
20/2 rr 8 12.5 50 .0 25.0 12.5 
21/2 " 12 a 33.3 41. 7 0 Z5.0 
1/3 " 51 9 . 8 68 .6 13.7 5.9 0 2.0 




