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Abstract

Olfactory trapping of Scapanes australis is being studied to develop it to
complement existing control methods. Components required were traps,
pheromone and pheromone synergist. The first two have been developed while
field trials carried out to determine an efficient synergist co-attractant is
reported. Synthetic synergist mixtures of compounds emitted from fermenting
sugarcane were tested in comparison to split stalk of garden grown sugarcane
and split bulb of nursery coconut. Some of the mixtures produced synergistic
effect similar to sugarcane but lower than split bulb of coconut. Placing live
Scapanes adult inside the stalk of sugarcane increased catches similar to the split
bulb of coconut. This will enable the formulation of an efficient tool of beetle
control.
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1.  INTRODUCTION

Two major beetle pests of coconut are
problematic in Papua New Guinea (PNG). The
first is a dynastinae, Scapanes australis Boisduval
(Coleoptera, Scarabaeidae). Sa and the second isa
weevil,  Rhynchophorus hilineatus Mont.
(Coleoptera, Curculionidag). Saisavery difficult
pest to control because of: firstly, itslong lifecycle
(367 days from egg to adult) and secondly, a hon-
seasonal reproductive behaviour and it attacks
pams from the time of planting to seven years old.
However, its reproductive behaviour, involve the
emission of an aggregation pheromone and this
provides an opportunity for olfactory trapping as a
control option (Kakul, et al., 1999; Prior, et al.,
2000).

The identification and synthesis of the
pheromones of R.bilineatus (Oehlsclager et al.,
1995), Sa (Rochat et al., 2000a) and O. rhinoceros
(Hallett et al., 1995) have paved the way for
olfactory trapping. However, the pheromone is
less attractive on its own and it needs the
combining of a plant kairomone to get more beetle
optimal catches in the traps. In most cases the
kairomones enhances the efficiency of the
pheromone by acting as a synergist (Rochat et al.,
2002 for Sa, Hallet 95 for Rb, Sudharto, 2001 for
sugarcane stalk and coconut are being used as
source of kairomones in traps to lure the beetles
but they deteriorate very rapidly and lose
synergistic effect after peaking on the 5" day with
3 days. A substitute of the natural plant material
which is fastidious and requires expensive
servicing is required in the form of synthetic,
efficient and persistent pheromone.

In the present paper field tests with synthetic
mixtures as potential pheromone synergists for
trapping Sa, and aso deliberate on the effect of
using live beetles as modifiers of natural plant
materials in an attempt to prolong synergistic
combining effect with the pheromones of Sa are
presented.

2. MATERIALSAND METHODS

The pheromone used in the trials was the
blend of (+) 2 — butanol (99.5%) and 3-hydroxy-2-
butanone (97%) (Both Fluka product, Switzerland)
in a 90:5 (v/v) ratio and this was packaged in
plastic dispensers (10x7 cm) emitting 67 mg/day.

The bucket traps (Kakul et al., 1998) were
used in the field triadls. These are plastic bucket
containers with two large holes cut out in the side
and with an inner inserted box containing the plant
material used as synergist. The traps were hung
1.5 m from the ground and placed 50 meters apart
in the trapping area.

All the field trials were carried out in East
New Britain province of Papua New Guinea in
complete randomised block design. Trial 1 was
carried out at Sikut, Trial 2 at Gunanur plantation
and trial 3 at Kevera plantation; the latter two sites
in cocoa plantings with interspersed coconuts.
The beetles in the traps were counted and removed
every other day. Each bucket trap included a
pheromone dispenser and a co-attractant.

Testing of Pheromone co-attractants

Trial 1 compared the response of Sa to
synthetic synergist developed for R palmarum
(Rochat et al., 2000) as a possible co-attractant Sa.
This trial was established with six treatments, al
containing a Sa pheromone dispenser with: T1:
Control nothing applied; T2: natural co-attractant
stalk of sugar cane 20 cm long, weighing about
200g cut into two halves, T3: split bulb of a
nursery coconut seedling (weighing about 500g);
T4: synthetic co-attractant MCO; T5: synthetic
co-attractant MAJ; T6: synthetic co-attractant BIS.
Table 1 gives the composition of these synthetic
mixtures. MCO is the mixture of H (ethanol +ethyl
acetate and a minority fractions) reported as an
efficient pheromone synergist for the American
pam weevil by Rochat et al. (2000). MAJ is a
50:50 (v/v) mix of ethanol and ethyl acetate also
exhibiting interesting synergistic properties with
the pheromone of the same species. BIS is also a
mixture of ethanol+ethyl acetate plus some
minority components.

The synthetic mixtures were packaged in
heat-sealed plastic sachets with diffusion rates of
300 to 400 mg/day. The trial was established with
six replicates (I replicate = itrap) and carried out
from the 9th to 28" February 2000.

Trial 2. Testing of sugar cane with live male SA
as modified plant material

The plant synergist constitute pieces of
sugar cane placed inside a box in the traps. In the



previoustrial 1 it was less attractive than pieces of
coconut. Tria 2 tested the effect of sugarcane with
live and feeding Sato prolong the attractiveness of
the synergist than the effect of sugarcane alone.
The trial was set up with the network of traps at
the Gunanur estate. The treatments were: (1) Split
bulb of nursery coconut (CB), (2) Live mae Sain
Sugarcane stem (MS) and (3) Live femae Sain
sugarcane stem (FS) designed with 10 replicates (1
trap = 1 replicate).

Trial 3. Testing sugarcane with live Sa as
synergistic device, plant material and comparing
to split sugarcane and pieces of coconut

Trapping with sugarcane and live active
male combined with a pheromone dispenser led to
an increase in catches similar to the effect of the
use of coconut fragments synergist. Trial 3 was
therefore carried out to determine whether this
increase was due to the presence of the additional
compounds produced by the male, or smply due
to the greater amount of volatile compounds
caused by the continuous feeding and
decomposing sugarcane broken by the insect. This
trial compared the following treatments. sugarcane
with mae or female and piece of coconut as
control: T1: no co-attractants;, T2: split stalk of
sugarcane without insect; T3: live male Sa inside
sugarcane stak; T4: live female Sa inside
sugarcane stalk; and, T5: split bulb of nursery
coconut. All traps contained SA pheromone
dispenser and the treatments were replicated 5
times.

Statistical analysis

In al experiments, mean total catches of Sa
per trap was subjected to oneway ANOVA
(co-attractant) using Microsoft excel software after
square root transformation (x + 0.5) for residues
normalization. The means were compared using
the same program me.

3. RESULTS

The results from field trial 1, testing the
response of Sa to synthetic synergist is shown on
figure 1. The best result or higher beetle catch was
obtained with treatment 3: split bulb of nursery
coconut as the synergistic materia (6.8 insects per
trap per week). Captures were low in other
treatments. The bait effect was significant
(P<0.001). Combined with the pheromone, split
coconut bulb produced a high response, making it

possible to catch significantly more Sathan al the
other  co-attractants, whose effects were
equivalent. The effects of the synthetic mixtures
were similar to the sugarcane synergist.

The effect of bait in trial 2 was similar for
each treatment (no significant difference). Live SA
of both sexes has renewed the synergism of the
sugarcane resulting in increase in beetle captures
to the level of coconut host plant synergist (Figure
2).

The effect of live SA bait was significant at
P< 0.01in field tria three (Figure 3). The mean of
the catches with live male and femae Sa was
significantly (P<0.01) higher than the other
treatments (1.9 and 1.4 beetles/trap/week not et al.
0.8 and 0.9 for split sugar cane and coconut bulb
respectively). The traps containing one live male
captured more SA than the traps containing one
live female (P<0.05).

4. DISCUSSION

Naturally, wounds on palms will attract both
Scapanes and Rhynchophorus adults.
Rhynchophorus larvae and adult Safeeding in the
wounded palms produced exudates that ferments
al the time, rendering wounded pam very
attractive to the besetles. Any attempt to control the
pest by olfactory trapping should make the bait
more attractive than the natural scenario. The
pheromone serves as aong-range attractant in
luring the beetles towards the traps and the plant
volatiles are acting on the behaviour at close range
to the source (Neelakanthi et al., 1995). The
synergist effect of plant materia is

frequent with beetle; Rhynchophorus sp. (Rochat
et al., 2000); O.rhinoceros (Alfiler, 1999;
Subharto et al., 2001); and O. monoceros (Allow
et al., 2002).

In trial | the synthetic synergist effect was
similar to the sugarcane, which was commonly
used as synergist in traps but coconut was more
attractive than other synergists tested. However the
coconut synergism will peak after five days then
decline following the completion of fermentation.
The lost of synergism will reduce the efficiency of
traps. Coconut bulbs are not easily available for



use, as synergist and so other material with equal
efficiency ought to be found.

The effect of continuous emission of
volatiles from lacerated sugar cane tissues
containing live Sa, were compared with split bulb
of nursery size coconut in Trial 2. The effect of the
three treatments CB, M S and FS did not differ.
Trial 2 demonstrated that the feeding and
burrowing activity of the live Sa modified the
sugarcane and prolonged its co-attractant property,
likely by constantly exposing new lacerated or
chewed tissues which ferment and continuously
emit the plant volatiles acting on the beetle
behaviour. The attractiveness provided by the
wounded host plants had been reported to increase
in the field in 3 days then to reach a peak during 2
days and after to decline (Morin et al., 1986). By
means of including live beetles and letting them to
continue feeding inside sugarcane in traps,
increases and prolong the synergistic effect of
plant material, and so provide an efficient
attractant for a much longer period.

In trial 3, a greater number of beetles were
captured in traps containing live beetles inside
sugarcane stalk. The result was probably due to a
double effect of the additiona pheromonal
compounds produced by the male and the greater
amount of volatiles compounds caused by the
decomposing sugarcane chewed by the insects.
The two treatments using live beetle inside
sugarcane stalk caught significantly more SA than
the treatment using other synergists. In tria 3, it
was observed that the coconut bulb synergist and
sugar cane pieces without beetle have dried up
rapidly leading to a reduction of fermentation and
their synergistic effect. A quick desiccation of the
plant material during the dry season is probably
the reason why coconut bulb was no better than
sugarcanein thistrial.

The population of Sa is usually low during
the dry season, however it is a key pest and
economic loss does occur during the dry season
also. Results from the field Tria 3 conducted
during the dry season, also further strengthen the
advantage of using modified sugarcane which
prove efficient synergist while the other synergists
were rapidly exhausted. In the tropical regions,
vegetal synergist dries very rapidly during the dry
season but this can be overcome by the use of live
Sa feeding into sugarcane causing its
decomposition leading to a progressive release of

volatile compounds and prolong the synergist
effect in traps. When ever possible, it is better to
use male Sa which produces additional compounds
in night during the calling periods.
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CONCLUSION

Field-testing of synthetic co-attractant
synergists had not yet provided any mixture as
efficient as split bulb of coconut, but only as
efficient as split sugarcane stalk, which is less
efficient than coconut bulb by far. Putting one live
Sa beetle in sugarcane nevertheless enhance the
efficiency of the pheromone by prolonging release
of plant volatiles and increasing catches to equal
or better than the coconut bulb synergist. The
sugarcane can be grown by the farmer on farm and
Sa can be collected from the first traps set up in
the field. Their use will enable the co-attractants to
be maintained at an optimal efficiency for long
period till replenished.
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Table 1. Composition of the potential synthetic
Kairomone blendstested for synergy in trial 1.

Mixtures

(in ML) MAJ MCO BIS
Ethanol 500 393 375
Ethyl acetate 500 441 375
Acetic acid - 7.1
2-Methylbutanol - 0.9
Isobutyle acetate - 45
| soamy| acetate - 13.3
Ethyl proionate - 4.5 75
Ethyl butyrate - 45
Ethyl isovalerate - 0.9
Propyle acetate - 0.9
Methanol - 4.5
Acetaldehyde - 0.9
2,3-Butanediol - 45
2-Phenylethanol - 175
Phenol - 13.2 75
Guaiacol - 8.7 25
Ethyl octanoate - 8.7 25
Ethyl decanoate - 0.9
2-Hexacon - 0.9
2-Heptanone - 8.7
2-Nonanone - 1.8
Acetoine - 4.4
Alpha- - 439
phellandrene
Mentone - 18
3,3- - 0.9
Dimetylacrylate
d’ethyle
Ethyl tiglate - 1.8
Hexanol - 1.8
Tota (inml) 1000 1000 1000




