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ABSTRACT

In & oseries of tests, several desigos of pheromons traps,
including those found most efficient in trapping Beliothjs epp in the
USA, were compared for their efficiency in trapping B. armissrs mele
moths at ICRIEAT Center in India. Plastic funnel traps in which the
woths fell or flew downwards and were trapped in s plastic bsg below
the ospout, were found to trap the most moths. The American designs,
in which the moths had to fly upwvards to be trapped, caught very fav,
The cstches in the fumne! traps were greatly incressed by surrounding
the pberomone dispenser vith a perforated baffle. However, for a
pheromone trap network that hes been established to womitor .
4IBigers populstion over the Indian sub-cootinent, ICRISAT has used
the simple funnel traps, for these could be made ecasily and cheaply

from local meterials.

* Paper presented at XVII Intermationsl Congress of Entomology, 20-26
August 1984, Hamburg, Feders! Republic of Germany.

**Entomologists, ICRISAT, Pstancheru P.0., Andhra Pradesh, India.



INTRODUCTION

Beliothis prmigers is & very demeging pest on meny crops
throughout wuch of the O0ld World, particularly in the semi-arid
tropice. This insect is of particular comcern to the entomologists ot
the Ioternmstiosal Crope Resesrch lnstitute for the Semi-Arid Tropics
(ICRISAT) in Iodia for it is & pest of ell five ICRISAT's wmsndate
crope - pigeonpes, chickpes, groundnut, sorghum, and pearl millet.
row 1975, ICRISAT attempted to movitor populatios of this insect by
using light traps end o Bnetwork of <traps wes set up at seversl
locstions in Iadis. BHowever, oseveral cooperators encountered
difficulties in operstiong the light traps. The problems included the
lack of reliable electricity supplies, difficulties in sorting the
catches, particularly during rainy periods, snd the coet of replacing
bulbs end chokes which frequently fused. Consequently, research wae
concentrated upon the use of pheromone bsited traps as these do not

suffer from such problems.

The earliest research, from 1977, tested virgin femsles in a
variety of sticky plate snd water-pan traps. Subsequently, in
cooperation vith the Tropical Developwent and Resesrch Institute
(TDRI) of london, & series of synthetic pheromone were tested.
Bventuslly s synthetic pheromone mix (Mesbitt gt g]. 1980), which
attracted y B. arpigers male moths, was discovered and this vas
tested in several different traps. In s series of tests s tresp,
constructed from locally available materials, that was modelled upon a
trsp supplied by TDRI was found to be very effective. In this trap
the pheromone dispenser is suspended below a disc which is fixed above

a plastic funnel. The woths that are sttrected to the pheromone fly
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or fall imto the fumnel emd slip down through the spout into a plastic

bag, vhere they are trapped. The trap is nov used extensively and io

referred to so the ICRISAT standard ctrap (Pawer gt g]. 1984),

TRAP COMPARISONS

Several trap designs have been tested and the dats fros one such
test are shown in Teble . Here sex traps, that were fabricated at
ICRISAT, were tested in two replicstes, one in pigeonpes end the other
in 8 chickpea crop., The traps were supported on rods at 2 meter sbove
00il level and were 30 meters spart. The positions of the traps were
interchanged at the end of esch week, to minimize locstion effects.
The pharomone dispensers (rubber septa losded with | mg pherowone mix)
wvere reneved st the end of each d-week period. The trap designs (D)
tested vere ss followe:-

D] : ICRISAT Stendard Trap

D2 : As per D] but with an inverted, perforated
conical baffle surrounding the dispenser.

D3 : As per D] but with the funne! replaced by &
metal cylinder, 8 cm dismeter, 4.5 c» tall,

D4 : Similar to D3 but with & 15 ce diameter cylinder.

DS : As per D] but with the plastic funnel replaced by
one made from galvanized metal,

D6 : As per D] but inverted and with s plastic box
replacing the plastic bag at the end of the spout.
The data (Table 1) show that the traps incorporating the
perforated baffle (D2) ceught more wmoths (3297) than the combined
total of sll the otber traps. The ioverted traps, in which the moths
have to fly or crawl upvards to enter the trap box, caught only one

soth over the 12-week test, and so were obviously inefficient.
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The inverted trap vas inciuded im the test is a result of
observations that the moet efficient Hgljothis spp pberomove traps in
the USA sre those is which the moths move upwards into the traps, in
contrast to the ICRISAT standard trap where the moths move downwvards

to be trapped.

In another teet, the ICRISAT standard trap apd the baffle
wodified version of this were calp;rod vith two traps fabricated at
ICRISAT according to the designe of trsps found to be efficient in the
UBA (Rsulston gt al. 1980). Theee traps were (s) the Texss Cone Trep
(Bartotack gf p). 1979) and (b) the Wind Vane Trap (Raulston ¢f 3l.
1980). Ooly ome trep of esch design was fabricsted so the test was
unreplicated. The traps were located in o chickpes field; their
positions were interchanged weekly and the pheromone dispensers vere

reneved st the end of esch A-week period.

The catches in these traps over the 12 weeks of the test are
shown in Table 2. Rere the modified ICRISAT Standard Trap caught far
sore moths than the Stendard trap which in turn csught far more than

the USA designed traps.

DISCUSSION

At ICRISAT Center, the traps in vhich the moths move downwards
appear to be far wmore efficient tham the traps, in vhich the moths
sust move upwards, which have been found to be efficient in the USA.
As wvas discussed in the International Workshop on Heliothis Management
(Reed and Kumble 1982), it is unlikely thet this difference can be

attributed to differences in the bebaviour of H. srmigers, snd H.
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288 ond B. virescepp, which are the species caught by these pheromons

traps in the USA. Ia that Workebop it vas recommended that the range
of traps should be tested botdh in India end in the UBA. To the bDest
of our koovledge the ICRISAT type traps have not yet been tested
against . gepor B. yirepcems. Such a test would clarify whether

the He)jothis ospecies differ in their basic responses sfter attraction

to the pheromones.

The incorporstion of the perforated baffle into tbe Stendsrd Trap
obviously gives & large incresse in trap efficiency. The baffle
appeers to deflect the moths, which would otherwise fly-on out of the
trap, down into the funpel. This modification adds little to the cost
of the trap and so appesrs to be worthwhile. However, the S8tandard
Trap bas been used in s large monitoring network spresd scroes India,
Pakisten, Bangladesh and Sri Lanks for the passt tw years, snd
chenge in the trap design at this time would give problems in
interpretation of the dats across sessone. If an attempt to control
B. AIRigers by mass-trapping was to be initiasted, there is no doubt

that the modification would be very worthwh:le.

Ve vish to scknovledge the input of our collegues, particulsrly
v.8. Bhatnagar snd 8. Sithsventham who carried out the esrlier
pheromone resesrch, and C.P. Srivestava who recorded the trap
catches. Ve are also indebted to the scientists at TDRI who supplied

the pheromones and idess for trap designe.
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Table 1:Mean catches of Boliothis armiserg meale moths, per
trap per week, i different designs of pheromone t
st ICRISAT Cester in India, 1981-82.

I A R R N I L L X R o

Trap designs (see text)

D.t.. P e Rk o I A A R R R o e

Dl D2 D) DA D3
05-11 Bov. 2.0 5.0 2.0 4.0 1.9
12-18 Bov. 19.0 39.5 " 5.0 4.0 7.3
19-25 Bov. 229.5 459.0 31.0 32.3 32.3
26-02 Dec. 211.0  423.0 45.5% 53.0 22.3%
03-09 Dec. 86.0 122.5 43.0 22.0 8.0
10-16 Dec. 33.9 66.5 18.0 27.5 4.0
17-23 Dec. 12.3 29.0 19.5 3.3 2.5
246~30 Dec. 112.0  247.0 146.0 23.0 12.%
31-06 Jan. 5.5 123.0 48.5 8.0 6.0
07-13 Jan. 7.0 37.0 8.0 3.0 3.0
14-20 Jan. 53.5 56.9 50.0 21.0 18.5
21-27 Jen. 25.0 40.5 11,5 4.0 0.5
;;;;;’---.”-----;;j;'-.;37.b 5’;3 19.1 9.§

§.F. of means 2.84
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Tadle 2. Catches of Jalipthis prpjsers male mothe per week in
1CRISAT and USA deeige trape at ICRISAT Center in lndia,
1982-83.

R gy A A - O R OFOR ANY OT G O G AR O O S GRS T B I G O T OO T T O A A R O e A e AR G A e e e g

ICRISAT Standard ICRISAT Stgndard USA Vind USA Texas

Datee Treap (D1) trapeBaffle (D2) wvane trsp cobne trap
16-22 Rov, 42 20) 22 }
23-29 BRov. 139 ’ 349 3 0
J0-06 Dec. 217 641 42 4
07-13 Dec. 128 884 19 3
14-20 Dec. AS4 1169 47 0
21-27 Dec. 203 9335 53 3
28~03 Jan. 113 474 69 6
04-10 Jan. 58 513 119 3
11-17 Jan. 8? 284 23 l
18-24 Jan. 26 121 2 0
25-31 Jen. 20 %0 12 1
01-07 Teb. 8 25 1 i

T R B R AR R E B R R R R R R R O I R

Totals 1475 568¢ Lit
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