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ABSTRACT

Vander Plank (1958) detected along the east coast of Africa
Platymeris laevicollis Dist., a predaceous bug preying on natural
populations of Oryctes monoceros Oliv., and O. boas F., which are
pests on coconut palm in those regions. However, no such predator
attacking and killing adults of O. rhinoceros L. has been recorded
from India so far. Hence its predatory habits and alienity have
been taken advantage of in a trial on its introduction and coloniz-
ation against O. rhinoceros in India. Viable culture of the pre-
dator was obtained from different sources including.its native home
viz. Zanzibar. In an attempt to colonize. the predator under
different agro-ecological conditions, laboratory bred bugs were released
in large numbers on the crowns of palms at Pandalam (Kerala),
Androth (Lakshadweep) and Vittal (Karnataka). At Pandalam where
field release of the bugs was done from 1968-74, the live population of
the beetles in the crownsof one hundred palms under release was observed
to be comparatively less than that of the dead beetles collected from
the palms on which the predators were released. Consequent on
the decrease in population of the beetle and the corresponding dip
in incidence of the pest on the crowns of palms the intensity of
infestation on leaves and unopened inflorescence had also come down.
In Androth Island these bugs were released on 200 palms which were
very heavily infested by the beetle with a high population density
(243 beetles on 155 palms) On the fifth day after the release of the
predator 213 beetles were found fed on and killed by the bug whereas
45 beetles including the newcomers were alive. Indications of estab-
‘lishment of the bug were ‘also noticed at Pandalam, and at Vittal,
where the bugs are being released regularly from 1971 onwards.
At Vittal the incidence of the beetle in the crown of palms and the
consequent reduction of damage on the spindle and spathe continued
to be comparatively less than the pre-release incidence. Release of
the predator at Vittal Centre is being continued.
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INTRODUCTION

Platymeris laevicollis Distant (Heteroptera : Reduviidae),
earlier known as P.rhadamanthus Gerst., is a native of the
Ethioptan Region where different species of Orycres, other
than O. rhinoceros, are present. In this region along the
east coast of Africa including Zanaibar Island, Vanderplank
€1958) observed on the crowns of the coconut palms these
assasin bugs preying on populations of O. boas Fabricius and
0. monoceros Oliver which cause serious damage to leaves and
inflorescences of the coconmut palms. But such an insect
predator attacking and killing adults of O. rhinoceros is not
met with in the Oriental region or amy other region where
this pest has been newly introduced. So the predatoery habit
and alienity of this exotic predator have been taken advantage
of in a trial on its introduction and colonization for the
biological suppression of O. rhinoceros which is ubiquitous
and ‘serious along the coconut growing tracts of the Indian
- Union. -

Rhinoceros beetle because of its wide distribution and
remarkable adaptive capabilities for breeding in a variety of
larval feeding media; the adults feeding on different kinds of
host plants and of the unrestrained havoe it causes in the
islands where it has been newly introduced, the biotic methed
of suppression will be more easy and successful and econo-
mical than other means of pest suppression. The arboreal
habit of this predator is also beneficial since its prey, the
beetle, also is arboreal in habit during most of its life time.

MATERIALS AND METHODS

A nucleus culture of P. laevicollis in its different stages
was obtained from three different sources. During 1957, the
first consignment of 20 eggs was got down from Mauritius
through Dr. T. V. Venkataraman, (South Pacific Commission
Entomologist). Second source of supply was the Common
wealth Imstitute of Biological Control, Indian Station,
Bangalore. One hundred eggs and 10 second instar aymphs
were consigned during 1967 followed by another censignment
of 25 third and fourth instar nymphs during 1968. Added to
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these a bulk supply of 1738 eggs was also received during 1968
from Mr. A. Catley, Project Manager, Research on the
Control of the Coconut palm rhinoceros beetle, Western
Samoa. With these materials, the biology and behaviour of
this exotic predator under local conditions were studied and
techniques for mass multiplication’ were evolved and perfected
subsequently. By July 1969 a mass culture of the predator
with all stages from egg to adult was built up. So, in order
to study its establishment and efficacy in suppressing the
beetle population in the field, three places, one in Laksha-
dweep and two in the mainland at Pandalam, Alleppey
district, Kerala and Vittal, Karnataka, under different
agro-ecological conditions having very heavy beetle incidence
on the crowns of palms were selected. The bugs released ‘in
the field were mostly gravid females and adult males (30-40
days old) and also nymphs of the third, fourth and fifth
instars ' o

The schedule of release of the bugs for Pandalam was
four times a year just before and after the North-East and
South West monsoons. For Androth Island (Lakshadweep)
no such schedule was observed, but releases were made as
and when ‘the passage to the island was convenient and for
Vittal it was mostly once in three months. Releases of the
bugs were made on the crowns of 100 palms each at Pandalam
and Vittal and on 200 palms at Androth Island, the number
released at each time being 1-5 bugs per palm. At Pandalam
50 palms on the border of the release site were kept' as checks.
At Androth Island the release of the bug was commenced
during 1968 and continued till 197! with a total release of -
3188 adults and 500 third and fourth instar nymphs. At
Pandalam during the period from 1969 to 74, 9100 bugs
including 800 fourth and fifth instar nymphs and at Vittal the
release was initiated during 1971 and till date 8516 adults
and 900 third, fourth and fifth instar nymphs were liberated
and is being continued. Sex ratio of the adults, male to
female was 1:3. Pre and post . release conditions of the
selected palms at Pandalam and Vittal with regard to injury
to leaves and inflorescences, fresh incidence and the presence
of beetle as well as bugs, both live and dead were recorded. -
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At Pandalam even after the discontinuation of the release of
the bugs a follow-up observation of the 150 palms after a
lapse of two years was again made. In Androth the pre-
release condition of the 200 palms with regard to intemsity of
infestation amd population density of the beetle was first
observed. Inorder to study the immediate effect, on the
natural beetle population after releasing, 1,000 bugs at the
rate of 5 bugs per palm, the palms were again observed on the
5th day after the release.

RESULTS AND DISCUSSION - -

Two hundred palms selected at Androth Island for the
release of bugs were of very high intensity of beetle infestation,
certain palms having more than three beetles each om the
crown. Of the 200 palms having a total of 5565 leaves and
1697 inflorescences including immature bunches, more than
90%, of the total leaves and 40% of the inflorescences and
Bunches were damaged ' by bectle. Along. with the release of
the bugs (at the rate of 5-bugs per palm) a census of the beetle
population on e ach of the 2t 0 palms revealed the presence of
243 live beetles on 184 palms. On the fifth day, after the
relase of the bugs, from the leaf axils of 154 palms 213 dead
and 45 live beetles including the mewly migrated omes were
observed on 32 palms. Maximum number of dead beetles
present on a single palm was three. In certain palms even-
though live bugs were present the beetles were not killed.
Bugs were also found dispersed towards the periphery of the
island. Follow-up search made during 1971 for the establish-
ment of the predator did not show any of the progeny of the
released ones in and around the site of release.

. At Pandalam, in Kerala State ‘in an area of nearly ¢0 ha
having about 2150 palms, 100 palms for the release of the
bugs and 56 as check palms along the border were selected
adopting a simple random sampling technique from the
heavily infested group of palms. The pre-release condition
of the one bundred palms having a total of mearly 2500
leaves and 284 unopened inflorescences, 1132 leaves and
44 inflorescences showed symptoms of damage caused by the '
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attack of the beetle. Besides 56 of the one hundred palms
showed fresh incidence of the beetle on the spindle with 24
live beetles, one each on 20 palms and two each on 2 palms.
Fresh incidence on the inflorescence, one in each palm was
observed on two palms but without any beetle. In the 50 border
check palms having 1253 leaves and 147 inflorescences, 498
leaves and 19 inflorescences were subject to beetie damage
and fresh incidence on the spindle was on 27 palms with
7 live beetles, one on each of the 7 palms. On 2 palms
fresh incidence on the inflorescence was observed without
the presence of the beetle. The pre-release observations
of 100+50 palms are presented in Table 1.

Table 1. Pre-release condition of the 100 palms under release
and 50 border check palms.

: - of attacked Fréshi cidence on C
Yo | o op | 0T Macked fFrehiocitnceon)
palms
_ release Leaves, Infls. | Spindle | Infls | Fresent
1969 100 4528 1549 56 2 24
(under release)
July 50 39.74 12,99 27 2 7

(Border)

Annual observations following the release of the bugs
showed a gradual decline in the pest population with a
remarkable decrease in fresh incidence on spindle as well as
on unopened inflorescences. On both groups, palms under
release as well as check palms on the'border (without release)
more number of dead beetles were present. The ultimate
result after inundative release of a total of 9,100 bugs during
1969-74 was as follows:- The leaf attack of 100 palms on which
periodic release of the bugs were made has come down from
45.28% to 23.43%; attack -on inflorescence was nil against
15.49% withthe fresh incidence on the spindle reduced from
56 to 5 and that on the inflorescence from 2 to nil, with
26 dead beetles and 7 live beetles distributed on the crowns of
23 palms as against 24 live beetles on 21 palms before the



450 PLACROSYM-HI

the commencement of the realease. The border palms
which are maintained as check to study the dispersal of the
predator also showed its effect on the border population of
the beetles as well as its damage. Attack on leaf has come
down from 39.74%, to 24.169%,, inflorescence attack from 12.99%,
to nil with the fresh incidence on spindle from 27 to 4 and that
on the inflorescence from 2 to nil with 9 dead and 2live
beetles on the crowns of 9 palms. Presence of live as well as
dead bugs was also noticed on the palms under release as
well as on border palms. Nymphs were also present along
with the adult bugs. The post release data are summarised
and presented in Table 2. '

Two years after the discontinuance of release of the
bugs, during July 1976 the condition of the 150 palms was
assessed again as before. Beetle population was found to
be on the increase, with the result that an increase in the
attack on leaves and inflorescences with increased fresh
incidence on spindle as well as on unopened inflorescence ‘was
noticed. In the 100 palms on which the bugs were released
the percentage of attack on leaves and inflorescences has
shown an increase from 23.43 to 40.07 and from nil to 14.72
respectively with 3 dead and 12 live beetles in the crowns
of 13 palms. So also fresh incidence on spindle has gone
upto 41 and that on inflorescence from nil to 2. A similar
increase in pest population with a consequent increase in the
number of the attacked leaves with increased number of
incidence on the spindle as well as the inflorescence with
greater number of live beetles was observed. Observations
after the discontinuation of release are summarised in Table 2.
Pre and post release condition of the palms under release and
the border check palms and also the conditions of the both
group of palms after the discontinuation of release are
compared in Figure I.

s

,%\
At Vittal in Karnataka State, the release of the exotic
predator was initiated in November 197l. The prerélease

observation of 100 experimental palms revealed 59.2% lcaf
attack, 2.5% spathe attack and 37% fresh incidence. During the
latest round of observations 27.6% leaf attack, 1.209; spathe



451

.uE_mn JO sumoid 3y ur juosasd sydwdu Jo Joqunu oy} jusssidal €+ pueg 4+ | +

IINfT I'N/ : . ,

, 6 14 134 £€°€1 09°v¢ 0s oL6t AR asea)as Jo
1IN/ EN/TI T 184 Lyl LOOV 001 3duEATIC0RL] YV
¢l 1+2/t I 14 IN 9I'bT oS : :

vi6l “3ny oot vL6L
#1927 £+¥/L IIN 6 IIN £V°€T 001 :
00¢1 £L61
POpI023I J0U SUOTIRAIISGQ
0081 TL6T
IIN/¢ e+1/z I S 63T 18T 0
IL6L "AON 00¢ 1 1L61
_$/o1 T+Holy "IN L 1IN 8T 001 :
(44 IIN/E 1 L IIN ST°0E (119 ,
OL6T "AON ocs 0L61
(414! 203 N S N SLVT 001
I'N/¢ IIN/IIN N T LSE YTLE 0 .
_ N , 6961 "AON 00 6961
INJ/LT Lle IIN 81 6€°€ S6'TY 001
" peaqq oArY | spyug spuidg “spug soA®a] swied .«hw@ﬂ o PoEaPH | wsEopy
wesdad 3ng [ oppoag Uuo 9DUSPIOUL YSII paoeny % - Jo ‘oN joaeq ‘ON Jo 1edx

INTRODUCTION OF REDUVID PREDATOR

*95BI[9I JO 90UBNUIIUOISIP 9Y3 J3)JB SUOIIEAIISQO dn-mo][0] oY)

)M swjed J9pi0q (g pue asea[al Iopun swied Q[ Y1 JO UOIIPUOD ISBI[II-1S0J  *T IqBL



PLACROSYM-IT

~

452

L UE Bard NI Au6IINI Aakid$ HnASINOIANI §3Av 39
€ = € € T € ¢ € T

T []

_H.n-u

2oy o o
oy Tl g

Vo rfper Sgedd 2apeg s |
TRy wapn sy ]

370338 40 3INITING NI HSIUA MIVLILY 30 F9VINITNId

'SWI0) TGT * 2IVIS « W01 % G2 TIWIs T

PR

BTN [ |

-v3

Fig. 1



INTRODUCTION OF REDUVID PREDATOR 453
zttack and 18% fresh incidence were recorded. - The reduction
in percentage of leaf attack and fresh incidence and presence
of a high proportion of dead beetles on the crowns of palms
indicate the efficacy of released predator in bringing down
Oryctes population,  The release of the predator is being
continued and its establishment  watched.

An introduction programme is not complete until we
have determined the establishment of the introduced species
and also its rate of dispersal. This is usally done by making
field observations. The presence of the.introduced species
. may be determined visnally in the fie¢ld. - But such observa-
tions with regard to a nocturnal insect like P. :laevicollis
during day time cannot be taken as the correct record: After
the initial determination of the simple presence of the in-
troduced organism we will have to determine dispersal from
the point of release/establishment. In this case only the
adults have wings and they disperse by flight. -At Androth
Island no establishment could be observed since no- progeny .
of the introduced bugs could be traced out. But at the same
time individuals from the released population were found
on the crowns of the adjoining palms at a distance of
nearly -1 km. from the release site after the lapse of
one year. Hence it is evident that the adult bug iscapable
of dispersal. But there was no build up of population and
establishment in the island.. The population density of thé
pest in the island was quite high and as such there was no
dearth ofprey for the introduced adult predator. But food
for the early instar nymphs such as small insects were compa-
ratively less in'the crowns of palms and so the early stage
nymphs may be starved to death and thus its multiplication
can be hindered. The efficacy of the introduced predator
in the island was clearly indicated by the presence of a high
proprotions of dead bectles on the crowns of the palms under
ralease.

At Pandalam and Vittal indications of some sortof a
temporary establishmant were obtained by the presence of
progeny of the released ones as fourth and fifth instar nymphs
and eggs. At Pandalam, dispersal from the palms under
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release to the border and other adjoining palms were also
observed. But there was no further build up of the popula-
tion and even if they multiply they got dispersed to the
adjoining areas since those release sites were not completely
isolated. They get diluted and therefore only a meagre -
population could be observed at the release site during day
time.

The final stage of natural enemy introduction programme
ts the assessment of its effectiveness. Until we can
explain why an introduction programme is a success or
failure, biological insect suppression will remain an art, not a
science. If we observe that the establishment of the introduced
species followed by its increase in numbers at the expense of
the target stage of the pest and the target pest population
obviously decreases then we have established a probable
cause-effect relationship. The effectiveness of the predator
in suppressing the beetle population at the three places of
release is quite evident from comparison of the pre-and
post release data. At Pandalam and Vittal suppression of
the beetle continued as long as the release of the bug is conti-
nued. Comparatively larger number of dead beetles were
collected from the crowns of palms. Thus a decrease  in
pest population without any multiplication and increase of
the introduced predator was observed. Thus the introduction
programme can be considered to be a partial success. Even-
though this exotic predator has not got all the desirable
attributes of an efficient biological control agent, in the
absence of an endemic insect predator on adult beetle in
India it offers some promise as a biological control agent
which has got the potential of reducing beetle population
numerically to some extent.
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