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Biological Control of Chromolaena
odorata in Ke rala ( | nd ia)

by P.].Joy, K.R. Lyla and N.V Satheesan
College of Horticulture, Kerala Agricultural University

Vellanikkara - 80 654 (India)

Popularly called Siamweed, the perennial shrub,
Chromolaern odorata (L.) R.M. King and H. Robinson
(Eupatorium odoratum), (Family: Asteraceae) is a na-
tive to Central and South America. It has recently
become established in parts of Asia and west, central
and south Africa as a major weed. In Kerala C.
odorata is an invasive weed of forestry, pasture and
plantation crops such as rubber, coffee, coconut,
cocoa and cashew. It spreads extensively and causes
serious problems.

Mechanical and herbicidal methods of control
are reported to be effective. But the effect is just
shortlived and the measure extremely expensive.
Thebestmethod toberesorted to isbiological control
- safer, economical and self perpetuating. The pros-
pects of biological control of C. odorata have been
explored by Bennet and Rao (1968) and Cock (1994).

_ _ Intensive surveys of thenatural enemycomplex
of C. odorata were carried out in Trinidad (Cruttwell,
7972, 7974) and in Central and South America
(Cruttwell, 7969, 7971 and 1974). pareuchaetes
pseudoinsulafa Rego Barr os (= Ammalo insulataWalk.)
(Family: Arctiidae) a nd Apion brunneonigrum Beguin
- Billecocq (Family: Curculionidae) were recom-
mended as promising biocontrol agentsof C. odorata
(Bennett and Cruttwell, 1973).

The survey of the native pest complex of C,
odorata carried out during 1980-84 identified not less
than 21 insect specie s, Aphis spiraecola and. Aphis fabae
being the most common (Lyla et al., 1987).

Results
Three consignments consist ing of 860 A.

brunneonigrum weevils were received from C.I.B.C.,
Trinidad through National Centre for Integrated pest
Management (NCIPM), Bangalore, during |anuary
1 983. They were liberated in the field in linen bags on
C odorata flower buds. Periodic observations made
revealed that no field establishment took place.

The first consignment of about 250 caterpillarsof
the Trinidad strain of P. pseudoinsulata wasbrought
from the Horticultural Experiment Station, Chethalli,
Kodagu (Karnataka) on December 5, 1981. Of this,
100 caterpillars were released near the Horticultural
College on C. odorafa bushes, protected by a mos-
quito net of 6 feet by 5 feet size. The rest of the
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IOBC Global Workino
Group on Chromolaeita

The International Organization for Biologi-
cal Control of Noxious Animals and plants
(IOBC) Council has decided formallv at the
Beiiing meeting (July, 1992) to support tire es rab-
lishment of the globat Chromolaenn working
group. A proposal for establishing this working
group will be discussed at the Third Interna-
tional Workshop on Biological Control and Man-
agement af C. odorata at Abidjan, Cote d,Ivoire,
November 15-79,7993.



caterpillars were transferred to the laboratory for
breeding. Few caterpillars were observed the next
day inside the cage but none was visible during
subsequent inspections. After about three weeks, the
cage was opened carefully and thoroughly searched,
in vain, for any symptoms of survival. During the
ensuing January, 469 caterpillars were again released
and they too perished.

At the same period, host specificity tests were
conducted using most of the important crop plants.
In all the test cases, there were no signsof feedingand
the caterpillars did not survive more than a week.

The second consignment of 115 first instar Sri
Lankan strain of P. pseudoinsulata caterpillars was
received from the National Centre for Integrated Pest
Management, Bangalore on ]uly 8,1982. They were
reared in the laboratory and the offsprings of the first
generation were used for biology studies and field
releases.

Biology studies indicate that males out num-
bered the females; the sex ratio was 1:1.5. Fecundity
was about 225. Eggperiod lasted three to five days.
There were five larval instars. The duration of the
larval instars were 3.2, 3.0, 2.8, 4.0 and 4.6 days,
respectively, starting from the first to the fifth. The
prepupal period was around two to four days, r,rdth
the pupal period lasting eight to nine days. The
moths lived between three to eight days.

During the first generation of the breeding work,
about 28 percent of the eggs hatched; during the
second-generation, 48 percent hatched. Yet they
exhibited steady decline in the hatching percentage
during the third, fourth and fifth generations. By the
sixth generation, the culture nearly perished and
only nine larvae emerged out of around 300 eggs
collected.

Field releases corrunenced in the Horticultural
College premises at Vellanikkara during August 1 982
using 418 third, fourth and fifth instar caterpillars.
But even after one month no sign of establishment
was observed and hence another lot of 602 fourth and
fifth instar larvae was released during October 1982.
This time, minor feeding symptoms and a few cater-
pillars were noted after a few days in the field but
subsequently they disappeared.

A third release of about 360 final instar caterpil-
lars was made during November 7982. No field
establishment was observed from thesereleases. Whv
the caterpillars failed to establish was not undei-
stood. It may be that the release numbers were
inadequate or the biotic and abiotic factors were not
suitable in the release sites. A fresh consignment of
446 larv ae of the Sri Lankan strain of P. ps eudoirsulata
arrived on October 27,7984. These were multiplied
in the laboratory and field releases commenced dur-
ing the last week of November 7984.

Altogether about 7,500 caterpillars of various
instars (mostly fourth and fifth) were released during
28th and 30th of November. In addition to the
caterpillars, about 300 moths were also released dur-
ing the same period. However, the moths were
mostly spent moths having laid most of their eggs in
the laboratory.

This t ime the f ie ld establ ishment of P.
pseudoirsulatawas rather quick. Within ten days of
release, clear symptoms of feeding and damage to C,
odorata were visible in the release site. Bv the third
week of December, P. pseudoirsulafa rnoths were
found in the field. However, another lot of 9,500
caterpillars was again reieased in the same area dur-
ing the first week of |anuary 1985. No further releases
were made in the locality until the end of fune, 1985.
But the presence of the insect and its feeding symp-
toms were detectable even during summer months in
the vicinity of the release site. By |uly, 1.985, C. o dor ata
in about 0.5 ha area in the release site was severelv
defoliated. Moreover, even after the receipt of tn-e
monsoon showers, there was not much of the re-
growth of C. odorata because of the continuous defo-
liation by the caterpillars.

The third consignment of 3,700 caterpillars was
released during the last week of June 1985. In |uly,
during the heavy rainy period, a few dead caterpil-
lars were noticed in the field. On examination, the
caterpillars found to be infested with bacteria. Birds
of various species were found frequenting the area
and were suspected to be predaceous on p.
pseudoinsulafa. However, the gut contents of the birds
showed no remnants of the caterpillars. By Septem-
ber and October, P. pseudoinsulata spread farther to
cover an area of about one hectare. Yellowing of the
affected weed was conspicuous at the feeding loca-
tions and wild plants like Flcrs sp., Mikania scandens,
C ent r o s em a p ub es cens, Ip omea sp., Clero d endr on sp. etc.
were found growing in C. odorata cleared patches.

After the initial establishment of P. ps uedoinsulata
in the abandoned rubber plantations near the College
of Horticulture, releases were continued at other
locations in Vellanikkara estate.

During 1985, about 40,000 caterpillars, released
at the instructional farm and adjoining rubber plan-
tations, failed to establish. In 1986 and 1987, two
batches of 20,000 caterpillars were released. By 1988,
sporadic appearance of caterpillars was noted and C,
odorata was defoliated in about 12 hectares of rubber
plantations in one of the release sites.

From 1988 to 1997,90,000 caterpillars were re-
leased at Vellanikkara. However,by 1992 there was
a drastic reduction in the field population of P.
pseudoinsulata at Vellanikkara. Suppression of C.
odorata was not visible anywhere in the released sites.
In fact some of the areas cleared earlier by the cater-
pillars showed signs of reinfestation by t-he weed.



Simultaneous with the f ie ld releases at
Vellanikkara , P. pseudoirsulata were also released at
many other locations in Kerala extending over vari-
ous districts and bio-climatic zones. These locations
included Taliparamba (Cannanoore district), Kinaloor
(Calicut district), Veluppadam, Kuthiran and
Palappilli (Trichur district), Vadakkancherry, Alathur
and Mannarkadu (Palghat distr ict)  Vytt i la
(Emakulam district), Puthuppalli (Kottayam district),
Palode and Vellayani (Trivandrum district). But it
failed to establish in all these locations except at
Puthuppalli (Kottayam). Even at puthuppalli, the
establishment wastemporary and thebiocontrolagent
vanished from the release site after about six months.

Discussion
In spite of extensive field releases eit Vellanikkara

from 1982 to 1.992, the over all performance of p.
pseudoinsulata w as unsatisfactory. It was encourag-
ing that P. pseudoirsulafa established in the vicinity of
the Horticultural College and gave satisfactory ion-
trol of the weed in about one hectare area and partial
control in another 12 hectare plot. On the contrary, a
major portion of the C. odorata stand in the region
remained free of any appreciable damage except for
sporadic outbreaks and partial defoliation of the
weed stand here and there.

The reasons for the low field population of p.
pseudoinsulata at Vellanikkara and non-establish-
ment of it in other locations in Kerala are not verv
clear. It may be due to climatic factors, disease
epidemics (both bacterial and viral), parasitization
by tachinids and phorids and predation by ants and
other agents.

C. odorata thrives well in a temperature of up to
37'C while P. pseudoinsulata prefers atemperature no
greater than 35'C. In Kerala, during the dry season,
the temperature often goes beyond P . pseudoinsulata's
preferred temperature range. Our laboratory study
has shown that at temperatures above 30"C, the
hatching percentage of P. pseudoinsulata eggs was
very low. In Guam, the mean temperature range is
between 24oC to 28"C, with a maximumof 35oC. This
temperature range must have been a favorable push
for the successful colonization of P. pseudoinsulata.

P. pseudoinsulata usually pupates in the ground
and predatory ants are always found to be a threat to
both prepupal and pupal stages of the moth in the
field and in the laboratory. Esguerra etal. (1991) also
noted predatory fauna on P. pseudoinsulata in the
Federated States of Micronesia.

During rainy seasons, epidemicsespecially due
to NPV were common both in the laboratory and in
the f ield. Occasionally field collec ted P . p s eu doirsulata
larvae were found parasitized by tachinids and
phorids. Thus these pathogens and parasites might
have adversely affected the field population of p.
psuedoinsulafa in Kerala.
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Pareuchaetes
aurata aurata

available
Mrs. P.M. Caldwell and Dr. R.L. Kluge

would like to inform thatPareuchaetes aurata
aurata collected from Chromolaena jujuensis
in northern Argentina is available from their
laboratories. It is suggested that the egg-
laying behavior of P. aurata aurata, which
scatters its eggs around the base of the plant,
will help overcome the problem of ant pre-
dation experienced with the release of
Pareuchaetes pseudoinsulata in some coun-
tries.

P. aurata auratn has been released on
Chromolaena odorata in Natal, South Africa,
but it is still too early to confirm its establish-
ment.

The manuscript entitled, "The biology
and host specificity of Pareuchaetes aurata
aurata (Lepidoptera: Arctiidae), a "new as-
sociation" biological control agent for
Chromolaena odorata (Compositae)" by R.L.
Kluge and P.M. Caidwell is currently in
press in Bulletin of Entomological Research.

For further information write to:
Dr. R.L. Kluge, Piant Protection Research
Institute, Private Bag X9059, Pieter-
maritzbur g 3200,South Africa.

Chromolaena odorata in Taiwan
Dr. George R. Waller, Visiting Research

Professor informed the edi tor  that
Chromolanahasbeen observed in Taiwan by
Dr. Ching-I Peng, Plant Biosystematics at
the Institute of Botany, Academia Sinica.

Third International Workshop
on Biological Control and Man-

agement of Chromolaena
odorata

November 1 5-19, 1993.
Abidjan, Cote d'lvoire

To participate in this workshop, sending
abstract and other details contact: R.
Muniappan, Agricultural Experiment Sta-
tion, University of Guam, Mangilao, Guarn
96923, U.S.A.

About this newsletter..
The Chromolaena odorata Newsletter is published at irregular intervals. To contribute articles pertaining to bioloeical
control and management of C. odorati ,  please contact R. Muniappan, Agricultural Experimeirt  Stat ionl Universiw o
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tsiological Control of
Chrornolaena odorata
in lndonesia and the

Phil ippines
A new proiect, "Biological Control of

Chrom olaerw o dor ata inlndonesi a and the Philip
pines," started January 1, 1g93. The project will
last three years. For details, contact Dr. P.
Ferrar, research program coordinator, crop sci-
ences, Austr4lian Centre for International Agri-
cultural Research, GPO Box 1571, Canberra,
A.C.T. 2601, Australia.

Other participants include:
. ACIAR Co-ordinator - P. Ferrar
r Australia Project leader-R.E. McFadyen
. Australia Collaborator:* C. Wilson
r Australia Project Administrator -

K. Hayes
. Philippines Project Leaders -

' . D.0; To-rres, R.C. Abad,
. Indonesia Project Leaders - Sipayung

R. Desmier de Chenon, S. Tjitrosoedirdio,
S. Mangoendihardio

author(s) and do not necessarily reflect the views of the U.S. Departmentbf Agriculture oi Un


