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The bioefficacy of the aggregation pheromone in mass trapping of rhinoceros beetles in Malaysia,

evaluated in two-year-old planting with severe
infestation of O. rhinoceros using single
bucket trap replicated ten times in a
randomised complete block design. Each
bucket trap had four entry holes in the upper
position of the bucket. One cut frond was
placed on each entry hole to facilitate beetle
climbing up. The beetles caught were sexed
and their number recorded at weekly intervals
upto nineteen weeks.

The AP was proven to be effective in the
mass trapping of O. rhinoceros. More females
than males were caught. In the AP + EFB
treatment, a total of 213 beetles (186 females
and 27 males) were caught in the nineteen
weeks trial period. Similarly, AP + wet gunny
cloth treatment collected a total of 228 beetles
(189 females and 39 males). The sachets were
effective for up to thirteen weeks. One or
no beetle was caught from fourteen weeks
onwards.

Evaluation of AP in two trap designs in three-
year-old planting at Kampung Kuantan

The bioefficacy of AP in bucket traps and
vane traps were evaluated in a three-year-
old planting with severe infestation of O.
rhinoceros. The two types of traps were
compared using randomised complete block
design and each trap was replicated five times.
The bucket traps were placed above ground
in between two palms and the vane traps were
hung by a wooden support about 3 m above
ground. The beetles caught were sexed and
their number recorded at weekly intervals
for upto twelve weeks.

The vane traps were far superior to the
bucket traps when evaluated in pair. Beetles
were caught as early as from the second day
and the catch continued upto eight weeks.
No catch was recorded from the ninth to the
twelfth week. A total of 230 beetles were
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caught in the five vane traps; 168 were
females and fifty-two males. The mean total
catch per vane trap was forty-six. The mean
total catch per bucket trap was only 1.2,

Evaluation of AP using vane traps

The bioefficacy of AP in vane traps hung
by wooden support at about 3 m above ground
at a density of one trap per 2 hectares was
evaluated in a number of areas. The beetles
caught were sexed and their number recorded
at weekly intervals. The AP sachets were
replaced when beetle catch decreased to zero
or very low number.

Evaluation of AP in three-year-old
planting at Kuala Selangor. A total of twelve
traps were placed uniformly over a 24 hectare
plot. Non-painted vanes and black coloured
vanes (6 of each type) were evaluated in pairs.

The black coloured vane was superior
and caught 1.5 times more beetles than the
non-painted vane (i.e. 715 vs 460). The mean
per trap per week ranged from 0-6.3 beetles
and 0-12.5 beetles for non-painted vane and

“black coloured vane respectively. The AP

sachets were effective for eight to ten weeks.

Evaluation of AP in two- year-old planting
at Teluk Intan. The evaluation was on a two-
year-old planting with serious infestation of
O. rhinoceros. A total of sixteen traps placed
uniformly were used.

The AP sachets were effective for seven
to nine weeks. A total of 7 159 beetles were
collected in the fifty-four weeks duration.
More females (4 694) than males (2 465)
were caught at the ratio 1.9: 1. The highest
catch occurred at thirty-seven weeks with a
total catch of 710 beetles. The mean beetle
catch was 8.29 per trap per week.

Evaluation of AP in two-year-old planting
at Kapar. The bioefficacy of AP was
evaluated in a two-year-old planting with
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The bioefficacy of the aggregation pheromone in mass trapping of rhinoceros beetles in Malaysia

TABLE 1
EFFECT OF FOUR TRAP DENSITIES ON THE NUMBER OF BEETLES CAUGHT IN 14
WEEKS
Treatments Total beetles caught Mean/trap
5 traps in 10 ha = 1 trap per 2 ha 978 196
9 traps in 9 ha = 1 trap per ha 1 268 (1409) 142
18 traps in 9 ha = 2 traps per ha 1737 (1930) 97
26 traps in 5.2 ha = 5 traps per ha 1720 (3307) 66

( ) : Values adjusted to 10 ha

the five-year and one-year- old plantings
spaced at fifteen rows apart. The second series
of five traps were placed sixteen palms inside
the palm rows, perpendicular to the field
boundary. The beetles caught were sexed and
their number recorded at weekly intervals.
The AP sachets were replaced when the
number of beetles caught decreased to zero
or very low number.

The early results showed that many
beetles that bred outside the mature replanting
were successfully caught by the ten vane
traps. The total of 245 beetles (132 females
and 113 males) were caught in five weeks.
The mean number of beetles caught per trap
per week declined from 7.3 in the first week
to 3.3 in the fifth week. The mean value over
the five weeks was 4.9 per trap per week.

EFFECT OF MASS TRAPPING ON
THE REDUCTION OF DAMAGE

The effect of mass trapping on the reduction
of damage was also monitored in a series of
experiments. Monitoring plots (1 row in 5
rows, or 1 row in 10 rows, or 5 rows x 10
palms) were established and damage assess-
ments were conducted periodically by
marking the fresh damage/old damage using
paint to avoid recounting. In general,
observation of palm recovery from damage
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was noted in each case.

The results are briefly summarised in
Table 2. In general, good reduction of damage
was observed in five out of six sites where
the mean beetle catch was less than 10 beetles
per trap per week at a trap density of one
trap for every 2 hectares. Poor control was
recorded in Paloh areas where beetle catch
was 15.3 beetles per trap per week. This gives
some indication that the benefit of mass
trapping with AP depends on the existing
beetle population i.e. it was effective in low
population and ineffective in high population.

DISCUSSION

This series of ten experiments and commer-
cial evaluation have shown that the AP was
highly effective for mass trapping of
rhinoceros beetles. The results of these
experiments showed that the black colour
vane trap was effective for trapping at the
optimum density of one trap per 2 hectares
It needs to be recorded here that the suggestion
of using vane trap was provided by Hallett
(1995). On the contrary, Ho (1996) reported
no difference in the number of beetles trapped
using non-painted or the black colour vane.

The reason for switching from the replace-
ment of AP sachets at twelve weeks to eight
weeks sachets was not known as it was
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The bioefficacy of the aggregation pheromone in mass trapping of rhinoceros beetles in Malaysia,

TABLE 3
COST COMPARISON BETWEEN MASS TRAPPING WITH AP AND CONVENTIONAL
CARBOFURAN APPLICATION OVER 354 HA ON A 1-YEAR-OLD OIL PALM PLANTING

Mass trapping with AP at I vane Cost Carbofuron application to Cost
trap/2 ha with sachets renewed (RM) spear (RM)
at 8 weeks

Wooden support, bucket Carbofuran cost (354 ha

and vanes 7080 140 palm x 30 g x 12 mths)

Installation 1014 =17842kg x RM 1.70 30 331
AP sachets (177x6) 26 550 Labour cost

@ RM25 (RM20 x 732 names) 14 640
Monthly monitoring 1764 Tractor cost 7680
Total 36 408 Total 52 651
RM/ha/year 102.85 RM/ha/year 148.73
Labour (names) 102 732

twelve months after felling /chipping and
felling/ windrowing, the damage on immature
palms was low (Ebor Research, unpublished)
and this could be due to low beetle population
i.e. those immigrating from outside to
oviposition and few emerged from infield
breeding. The early results of commercial
evaluation in Teluk Intan indicated the
possibility of early trapping to prevent
damage on palms. The effectiveness in
trapping out beetles flying in search of food/
oviposition and subsequent reduction in grub
breeding/emergence of new generation of
beetles remains to be determined. Ho (1996)
reported that AP failed to effectively trap
out beetles in high population areas, and other
control measures had to be applied to effect
integrated management of this serious pest.

Similarly low damage was recorded from
twenty-four to thirty months after felling/
chipping and felling/windrowing, and low
beetle population could have occurred at the
end of the decomposition of crop residues.
The evaluation in three-year-old planting near
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Batang Berjuntai has shown that mass
trapping was effective in the reduction of
damage.

Serious damage and large proportion of
palms (up to 100%) were attacked by
rhinoceros beetles from twelve to twenty-
four/thirty month duration and this period
coincided with grub breeding (and possible
beetle emergence) (Ebor Research,
unpublished). Young palms can be effectively
protected by two-weekly spraying of synthetic
pyrethroids (Chung, Sim & Tan, 1993; Ho,
1996). The fortnightly spraying of cyper-
methrin at 0.1 per cent a.i. amounted to
RM?7.04 per hectare per round inclusive of
labour and chemical costs, giving a total cost
of RM168.96 per hectare per year at twenty-
four rounds of spraying (Kumaran, 1996).
However, some beetles escaped to
neighbouring fields causing serious damage
to the spears and subsequent newly opened
fronds of mature palms. Spraying onto taller
mature palms could be difficult and power
spraying equipments are required. In such




LTl

‘BISAR[RA ‘SUOTIRIUR[] AQIB(] SWIS ‘UOn
~eomINUIWO) [euos1od (S661) A HVIVIVSINIATHS
‘BISAB[EN ‘suonelue]d Aqre(
WIS “UONEDTUNIIWO)) [BUOSIA (966 1)A ‘WVHVIVI
‘BISAR[RJN ‘suoneiue[d Aqre( dwis
“uoneduNUIWo)) [BUosIad (9661)F ‘NVAVINNA
ersAeey ‘suonejueld Aqreq
Jwig "uonedNWWO)) [eU0sIdd (9661)'0 H ‘NAA
*g9¢-9¢¢ dd -erse[elq Jo MINSU] YoIeasay
10 wied "(sp2 “[v 12 q ‘UYIUY) 20us43fu0)
2oty - ssatSuoy J10 wpd 1PUONDULIIIU]
WIIOd 9661 241 fo s3uipaad044 U] *JUSUWUOIIAUY
Sutuing oxaz ay) ur uonendod () sosa00unys
5210640) J0 JUSWAFEURIA pajerdo] UL (9661) LD ‘'OH
‘(sam3y o1 pue dd gg) £80j005 jpo1uayy) fo
jprinor ay 01 payuqns Jduosnuepy (Sepreqeress
e191d02[0)) T sou4200uys $319£10 ‘9199¢
SOI3D0UNYY INU0207) ) JO SuowWoIJ uonedanssy
(ssaxd un) H [ ‘NAQI0E % W1 ‘ZATVZNOD D
V AADVISHOIO ‘f ‘9N A ‘d H “4f 3D¥HId ¥
‘SHIED ‘O ‘SATID “1V “ZHddd ‘H ¥ LLITIVH
"BpRUER)) ‘A1ISISATU) JOSEL] UOWIS
“UONEIIINUWO) [BUOSIA] (S661)'H d ‘LLATIVH
'$6¢-08¢ dd "erskefey Jo
IMINSU] YoIeasay [[O wyed (Sp2 “Ir 12 X ‘uoiiseq)
24MMOL8Y - 20U242[U07) 10 WD [PUCUDUIIIU]
1661 Jo s3upaasrosg uy 'suifed 10 dImjeurwy]
pue LI9SINN] 9Y3 UI $I[199g SOIID0UTYY JO [ONUO))
Tesnuay) (€661) M N NVL® D S ‘WIS 4D ‘“ONNHD

SHONHYHAHA

Jdiosnuews oy Jo
uoneiedaid 10] uewreinse[ed o/p vIpUJ SSIN
‘TepuR[OY] O/p TA(] DnseA sSIA pue Joddns
I0J sojelsy Aqie(] awiIS pue (M D ‘uen
‘uereyaseIpuey)) D) ‘AureseAnad ) eisAefe|y
Suppes], Aypowrwo) ‘(1zizy N pue [Leys
d ‘eueyez Y ‘nfey 3 ‘weluweweignsefeg
¥ ‘uarpuaIeN Y ‘D S ‘WIg) yoreasoy 10qg
ur sonSes[[0o mo[[e) ‘syuowiradxa A[res jo
syoadse [eoruys9y/suonsaddns 10§ H J B9[eH
SSIIA ‘s19yoes JV Jo sajdures A1xea jo Ajddns
ay 10] D V ‘108e[syosQ 10ss9joid ‘roded
oy} ysiqnd o1 worssturad 10j suonejue|d

Aqie( awIg Yuey) o) Ysim Ioyine Y],

INFWIOATTMONIOV

-onoozids
ue 11e1s 0) So[19aq paroojur Surpesaids
pue ‘voneindod o[190q jo Suriojuow
‘593994 JO Teaowral 10 ‘safexoed N Ul A[oAl
-103)J0 pasn 2q os[e ued J] ‘seare uonendod
MO UI $3[199q SOIIO0UTYJ JO [OTIUOD JATIIRJD
-1502 9Ad1yoe 03 Jopio ul urddern ssew
I0] POPUSWIWIONAI I0JAIY) S JV YL
“yoom 1ad den 1ad sopasq useyyiy sdeyrad 21
asn su jo ] Joddn ay3 Aynuenb soyuny
03 pannbai st yIom 210 "seare uonendod
a1199q Y31y ur jIom 03 s[re} 1 se jusredde
us9q sey oSewep 2onpa1 o) uonesidde
SI JO JTWI] 9Y) ‘W) Swes 9y} Iy 'SI99q
soxaooulyl jo Jurdder ssewr JoJ 9ANORJJS
aIe s)oyodes JV 2l 1By} SnOIAQO mou SI I|

NOISQI'TONOD

“JUSWIUOIIAUD
Suruing 019z ur $93199q S0II00UIYI JO
I 10] 9[qens jsow st 1] ‘Teak 10d 218199y
13d (6 9SZIA Inoqe 3509 [[im dFeyoed amus
QYL ‘prey oy ur swijed sxmewnur 199101d 03
proxya1&d oneyuds Jo Surkesds Ajypuow oy
pue ‘sayis Jurpeaiq ur snjoozido ue 1rels o3
S3[199q PAIOAJUT SSBI[AI + SISBIASIP [BFUn pue
[ex1a jo suagoyied yim sopveq Sunoajur +
dV 3uisn sopyeaq jo Surdden ssew ‘(sdryo jo
uonestraa[nd ‘sdoio 19400 swngaj Jo Sunuerd)
onpisa1 doio jo jyuowadeuew 1adoid oy
saAfoAUl SIYT, "(9661) OH Aq pauodal uaaq
sey JAd] Jo aSeyord saneursle poos
"spuaay/reads
uo ofewep 20npal A[Nyssa00ns 0} UMOYS
1999 sey wresor resu Sunuefd pjo-reak-oA1j ul
Arepunoq pretj Suofe Surdden sseur ‘uonemis

L661 YD ‘TG "ON “EL “|OA 4o1uD]d Y]






