
sow FACTORS AFFECTING THE EFFTCTnNcv OF PHEROMONE TRAPS

Abstract

To optomtze catches OF Reltothle 21^^E^geza. and ^. amiRera oheromone
blendB, at soeneer and trap design have been evaluated and modified over a

7 year period.

A. G. L. Wlleon,

CSTRO Cotton Research Unit.
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A laintnated PIasttc lure loaded with appropriate pheromone blende was

found to give a high and prolonged attraction OF males of both apectee. A
hollow cone (Texas) trap has given higher catches than the etandard dry

funnel trap, but the latter was more robuBc and legs expenalve.

A tendency hag been shown for pheromone traps to over estimate the

proportion of R. armtRera In comparison to that found In ItRht trap

catchee and egg Identlftcatlon of the two species. GLC. analyste of
weathered luree mateated a more rapid release of aldehyde than acetate

componenta of pheromone blends. Departure of blendB from the optimum ratio

18 more likely to affect the efficiency of H. e!!^:.^gg. lures whtch

contain both componentB, than those of R. ^g^!. SSE2 lutea which contain

only aldehydea.

Tntroductlon

Among peace damaging field cropa tn Australia the two ^^^e_2gP. .

rank high In Importance. .^.. 21!^zg. occura tn all grates and the

Northern Territory, "hlle .^.. ^g^BSEg. hag been reported from everywhere
except S. Augtralta and ragmanta. A particular problem 18 the propene, .ty

of R. g, =^^. a^=g. to develop reelgtance to Inaectlctdea, correct
Id. titlftcatlon of the t"o epecles t. therefore of triportance for peat

renege, ent but 18 difficult fron norphologlcal charactere alone. A etnple
reliable Byeten of Beparetlon provided by apeclftc pherononee would
therefore be u, eful.

An IDportant con. jeerstton In control of ^^^222 I. the ttnlng

of apr. 70 to the aoat Bugcepttble acese of egge or anall. larvae.

Sub. equently letv. e a. y be concealed under leave. or bonB or b. too large
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to kill with norml pesttclde dosages. Tn tritenetve crops such as cotton

plante are vlBually checked for eggs and larvae to deterintne when sprays

ghould be applied. Tn lees Intenetve crops, specialist checking services

may not be available and sprays may be applied routinely when experience

hag shown Infestattone are most Itkel. y to develop. Crop checktng te

expenelve while routtne spraying te wasteful If damaging infeetattonB at
not present. Some Bent-autonetlc Banpllng method would be advantageous t

It provtded a reliable tndtcatlon of pest abundance. Conttnulng
experiments with pheromone and light traps have the ulttmate objective o

developing such Bent automattc sampling methods mittally to deterintne

specteB composttton and ulttmately to forecast size of tnfestattone. A

variety of pheromone atepeneer and trap dealgne have been ava, .lable and
thte paper describes testa of their perfornnnce In relation to Ttght tra
catches.

Methods

Lure Evaluatton

Four types of atepeneer were compared. A Burgtcal rubber septa tubtn

dispenser (Rothechlld 1981) wag used an standard. This wag Impregnated
w, .th the following intxturee:

H. Dunetlgerag ASO, Sort intxture of (2)-11 hemdecenal (Z-11:16 nun):

(2)-11 heredecenyl acetate (Z-11216Ac) and (2)-9-tetradecenal (Z-9:14ALD)

R. amigerae 890810 mixture of (Z)-11 heredecena1 <2-11:16ALD) and
(2)-9-hennaecenal (Z-9:16ALD).

1000 118 of the relor component and corresponding amounta of the intrior
componentB were applied to the rubber diepeneers. An equal amount of
anttoxldant wag added. Other atepensere examined were of commercial

DELgln. They tncluded a rubber getun atopp. r; a hollow fibre digpenaer
conBlst, .rig of 50 hollow flbree 2cm In length attached to a card and a ICm

aquare plastic eheet tripregnated with pheromone Bandwlched between two
other PIaetlc aquaree (pleatlc laminate) (Rendrlcke at 81, 1977). The
above commercial atepeneere were treated with the pheronone eonponente In

the correct ratio but the volume of pheromone applied and additives varied

according to undtscloeed coupeny Dr. CLIce.

Five replicate batchee of each lure were weathered tn a temperatu

controlled 81aa. hou. e (22-36'c .tn, ax) for periode of 4-0 ,eeke befor
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glumltaneoue exposure for 7 or 10 days In dry funnel trape In the field.

Traps were sited randomly 20 in apart In a 10xlO layout tn a cotton crop

for E. . 21!^ and a sorghum crop for R. 9.2^^. The trape were
re-randomteed at I or 2 day tritervale at which time trapped moths were
counted.

Trap Evaluatton

Ftve types of trap were evaluated over ttme,

A ^E!. 9151Z_Erg, p. (Rothechtld, 1978) wag used Inittally but discarded, beeauee

It became clogged with a variety of trisectB and the catching surface wag
riot large enough.

A 119. ^E comprises a 35x30xlOcm PIaettc tray containing water and
detergent, mounted on a wooden support and protected by a wooden cover

from which the batt wag Bugpended.

A Dry funnel trao (Rehat and Greenberg 1978), comprises a 17.5 cm dtameter

powder funnel pressed through a hole Into a canister containing a piece of
pest strip. The funnel 18 protected by a metal cover Isem above from "h, .ch

the bait te suspended.

Pie trap A modification of the above 18 equipped with the game funnel

whtch opens tnto a plastic bag. The funnel. 18 protected by an Inverted

ateh or plate 5 cm above the funnel.

^FF^p (Ratdetack at 81 1979). The model moatf^ed by Albany

Tritematlona1 18 made of "bite plastic mesh trigtead of fly wire. Tt

conprtsee a hollow cone with a 30 cm atameter aperture at the base open
Into a collecting bag at the apex through a small cone.

The water aria dry funnel traps were compared In 5 replicates

alternated along the edge of a cotton ftela at 30 in tritetvale. The dry
funnel, Texas and Pie trap were compared at four Bitee In a 50 hectare

cotton field between I January and 4 April 1984. The trapa were epaced
in apart at each Bite, and thetr order wag varted. Trap catches were

compared wlth thoae tn a light trap equipped with a 125 w mercury vapou

bulb located c. 300 in from the pheromone trap experimenta.
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Moth catches from Pheromon*. Iur"s we'll Ilered 10r O-ti weeks .

Lure Type

Laminate

Stopper
Septa
Fibre

Mean

L. S. D. (Mean) (p. 0.05) 8.3

31
11
20
27

22.2

Hellothis armlgera

Total DJy!, Exj, usure

46
16
16
13

22.7

Days Exp.

21

Laminate

Stopper
Septa
Fibre
Mean

40
19
25

5

22.3

28

11

L. S. D. (Mean) (p=0.05) 11.9

55

36

10

11
28

28
18
10

17

18.3

18

21

33

21

7

20.5

TABLE 2.

48

21
9

3

20.3

25

66

15

11

3
23.7

38.6
17.0

16.0
13.0
21.2

Year

Relaclve abundance of H. puncrigera In Local carch,
in four types of trap.

12

38
40

4

20.7

78/79
79/8o
80/8i
81/82
82/83
8,184

LIBhr

30

41

48

12

3
26.0

7. 11. puncrigera

DryWriter

Funnel

93
93
98

99

78

83

Mean

44.2

34.4

11.6

5.0
23.8

91

86
86

Texas

92
73

62
68

72
87



188

TABLE 3. Mean daily c"Ich in thre, I'll"Fom, ,n" rrnp Iyp"= crimpar, d
with light trap catch rind egg counts

Trap Type

Dry funnel

Pie

Texas

Light

Eggs/2m

^- E!!^,.

3.1 ; 2.1

3.6 - o. 2

21.0 ; 3.5

11.5 -

1.8 -

!!- ^. E^!

Figure I. Loss of Pheromone Coin orients over rime.

1.5 + o. 5

2.4 - 1.0

3.3 : 1.1

0.8 -

O. 4

'ALL^^a

67

60

86

93

82



ResultB

Lure Evaluation

Moth catches from lures weathered for 0-4 weeks and then exposed tn

trape for 7 or 11 days are ehown In Table I. When loaded "tth .!!.
Dunettgera pheromone the PIasttc laminate lure attracted SLgntftcantly
more moths than the other lures. There wag no Inatcatl. onn of a aecltne In

catch over Elme with the laminate and stopper but there was some

Indicacton of decline with the septa and hollow fibre lures.

189

When loaded w, .th R. amiRera pheromone, the pTastlc laminate and

rubber stopper lures caught etgn, .ftcantl. y more than the septa and fibre
lures. The Latter two showed Bone aecltne In catch over time.

Some light on the above teeuTts wag thrown by gas chronetograph
analysts of the two major componente of R. Dunetlgera lutea before and
after glasshouse and field expoBure. The results are Illustrated In Ftgure
I. Tnltlally the PIaettc ladtnte contatned 5000 ug of each major

component per lure, the fibres (riot 1/1uetrated) 4000 pg the rubber Bepta
1000 and the stopper 500 "g. After 5 weeke the laminate, ftbre, BCopper
and genre had JOBt respect, .vel. y 54, 20, 70 aria 682 of the aldehyde and

2.8 0.7, 9.4 and 13.32 of the acetate. Clearly the aldehyde degraded, or
wag rel. eased, more rapidl. y than the acetate, altering the tacto of

componentB from the optimum. LOBeee from the hollow fibre lure were
loweBt. A polymerIC plug wag found to have formed at the end of the ftbre
which probably prevented teleaee of pheromone. The chemists In fact

reported that they had to take extreme meaeuree to reLeaee the pheromone
for analyete. Esttmated release per day of aldehyde aria acetate wag,
La"Inate 98 and SIRg fibre 22 and 0.78: cap 12 and 1.7 aria rubber Bepea

24 and 4.7. By fat the biggest dally teleaae therefore wag by the plaatlc

laminate, which 81.0 preserved the beet ratto over time of aldehyde and
acetate.

Trap Evaluatton

Tn cocoartaon to the Itght trap, the "acer aria dry funnel trap.
tended to undereat, ."te the proportion of R. DunettRera In the total catch

(Table IT). The TeXae trap tended to gtve rattoe of the t. o epeel. . CIO. .r
to thoee In the light trap and 81.0 tho. . deter. tried fro. egg

Identification during the 1984 Beaeon (Table TTT).
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Tn Table TIT ts also demonstrated the much htgher catch per trap of

.!!. 2!^ESE^&^Eg. produced by the Texas trap design compared to the "dry
Funnel" and "Pte" traps. Although the numbers of H. g. z^^E^. caught were
onI. y SItghtlv higher In the Texas trap, than the other t ee tht

conetatent with the ratios of abundance during the period of the
expertment.

DISCUSSton

Over the past eight years a progreeelve upgreatng hag taken place In
the chemical blenda ueed In the pheromone lures for the two a eelee: I
the dispensers aria tn trap deBtgn.

Pheromone blends are discussed by Rothechtld (1978) and Rothschlld et

ai (1981). Over short Lime periods the R. p!!^g^.^=gg. pheromone ap ears
BatlefacLory, although as discuesed Later, the change tn ratio of
components over tt"e requires further accentton. It may be poeelble co
control teleaae more conetstently by "prophetomonee" being developed at
ROEhametead Expertmental. Station lit "htch break down tnto pheromonea
under the tnfluence of light (mori 1982). With R. g:^^. Be^^. traps a level.
of containtnatton by ^. 21:1!SE^BSEg. occurred particularly In the spring,
which 18 however usually <52. Tt 18 of triterear that AugtraLlan R.

g. E^^. a^gg. respond beat to a different ratio to that uBed In Asia where a
97.3 ratio of 211 to 29 Heredecenal. Is used compared with our otptm, in
ratio of 90210. Thug In a comparative study, 178 R. ami era motha wet
caught wtth the Augtraltan compared with 45 with the netan blend.

The trtala conducted during 1982/83 season clearly demonetrated the
aupertorlty of the laminated plaatlc lures whtch have now been ado Led ae
standard. These lutea are manufactured by the Hereon atvieton of Real. th

Cheatcal Corporation In the U. S. A. but may be obtained from STRATAC Ltd.
P. 0. Box 1/7, Wee Waa, N. S. W. , 2388.

Ae In prevtoue Beagone (Table IT) the 1984 experiment ehowed a

congletencly higher proportton of R. g. g^^. Be^^. were caught by dry funnel
trap. In cocoarlaon to light trapa (Table TIT). The tartoa In light trap
catchee "ere elec found to be conglatent with egg ratioa el. Be"here, (G.
Pitt, N. Forteeter per. onel comumtcatlon). It ghould be rioted however

that the tribalance wag rarely great enough to affect the overall atat
apectea dominance.
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Some explanation for the tribalance was given by the chemtcal arialyete

whtgh showed a differential rate of release of aldehydes and acetatee tn
the R. DunettRera lures. Thus the ortgtnal optimum 50250 ratio changed to

a 39.61 ratio In the laminate lures over five weekB, and to 27273 with the

rubber septa. On the other hand the R. amiRera lures contain two

aldehydee only and these can he expected to have a stintlar rate of release
over time, matntalntng the optimum ratio for attracttveness to moths.

A further complication ts the apparent revereaL of the overeet, .mutton

of R. amigera which appears to have occurred In the Texas traps, posstbly

Indicating a greater attraction for R. punctlgera with that design. Tt

should be poeelble to fully explore the reaaone for the above
Inconelstences with the rapid egg Identtftcatlon method that hag I,

developed uetng gal electrophoreste (J. Daly pets. conn. ).

Five trap destgne have been utilised since norittorlng of Hellothte

^PR by pheromonee wag commenced tn 1977. Tnfttally a artcky trap
(Rothgchtld 1978) wag used but atecarded for reasons atecueged earlter.

The sticky trap wag replaced for morittorlng by the water trap which proved

effective but requ, .red excesstvely frequent reftlltng In hot weather.

The dry funnel trap tB the etandard used tn STRATAC and a network te
maintained from Emerald tn central Q'Id. to Trangle tn central N. S. W. ,

results are compiled by computer for each dietrtct. The trap hag proved to
be robust In congtructton, and can be eastly ageembled from parta wh, .ch

are readily available.

Unl. Ike the other traps, moths enter the TeXaB trap from below. Thts

aeetgn wag developed follow, .rig night observattona of moth teeponae to
pheromone source (nerdetack at a1 1979). Although the Terne trap hag been
shown to gtve markedIy higher catches of moths, gone precttcal

difftcultteB have prevented Ite Introduction for commercial monitoring of
Reltothle speciee. file connercla} version coata over twice aa much aa the

ary funnel trap and theBe coste are greatly nagnlf, .ed by tranaport and

cueto" proceeelng coate from the U. S. A. Tn add, .tlon mothB are trapped

live and dally clearance of the trap te neceeeary for accurate reaulta.

FineLly the trap hag riot proved to be Long lasting, teata I. n the PIasttc

negh appearing after only a fe" monthg In our ""nay hot condlttone. Tt te

hoped to nodlfy both the TeX. a and dry funnel trape next Beagon, before

reaching a coneluelon 88 to which ghould beeo. e the .tand. rd.
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Ltght traps have a number of advantagea and disadvantages tn
comparison to pheromone traps. They catch both male and feniale mothB and

are therefore one step nearer the Important relattonehlp to ovtposttton.

Tn addttlon females may be dissected and the stage of ovarlan development
determined, Bone tndtcatton of the egg lay, rig potenttal of a given
population may then be obtatned.

Disadvantages primarly concern the nori epeclftc nature of Itght crape
which can, on favourable ritehtB, catch huge numbers of trigecta whtch have

then to be etfted through to obtain the economtc pests. Such procedures
can be very time consuming. Tn add, .CIOn, the need for a Boutce of

el. ectrlclty, limits their dietrlbutton. In practtce farmers are unlikely

to maintain Itght traps successfully but are quite capable of monitoring
counts of male Hellothte app caught In the Beparate pheromone traps.

In addttton to IntrlnBlc causea of vartatlon tn moth catch 8880ctated

with trap and lure design, there are a number of extrlnetc factore

affecttng catch. Temperature, wtndepeed and direction affect both Iteht

and pheromone trap performnce (Norton et a1, 1981), Rothschlld et 81,

1982) while light trap catches alone are affected by moonlight. Pheromone

trap, but not light trap eatenee are affected by competition between lutea
and fetal femalee, particularly when the Latter are abundant. The combined

affect of theBe factore on trap catch and their rel. attonshtp to
ovtpoettlon hag not go far been fully reaearched.

^s!s^e.

I would like to thank G. R. L. Rothechtl. a and W. V. Brown CSTRO Dtvteton

of Entomology for Bupply of trap, and analyale of lurea reepecc, .vely. L.
Bauer agateLed "tth the expertnenta.
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