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Chromolaena odorata (Asteraceae) continues to spread rapidly in southern Africa, posing
a serious threat to crops, forestry, indigenous vegetation and biodiversity conservation.
The South African biological control programme on this weed, using insects and
pathogens, has made some progress in testing and releasing agents since its inception in
1988 by ARC-PPRI (Zachariades et a1., 1999), although none have become established in
the field as yet.

Culturing & testing of insect candidates :
Presently, there are four biological control agents for chromolaena in quarantine at the
ARC-PPRI laboratory atCedara, South Africa, viz., a leaf-mining fly (Calycomyza
eupatorivora Spencer) (Diptera : Agromyzidae), a stem-boring weevil (Lixus aemulus
Petri) (Coleoptera : Curculionidae), a stem-galling weevil (Conotrachelus reticulatus
Champion) (Coleoptera : Curculionidae) and a root-boring flea beetle (Longitarsus horni
Jacoby) (Coleoptera : Chrysomelidae : Alticinae).

Calycomyza ?flavinotum, originating from Jamaica, was re-identified as C. eupatorivora
by Dr Michael Tschirnhaus of the University of Bielefeld, Germany in 2000. Host-
specificity testing of this leaf-mining fly has been completed and a report has been
submiued to the Department of Environmental Affairs & Tourism (DEAT) and the
National Department of Agriculture (NDA), the authorities responsible for granting
permission to release biocontrol agents in South Africa. The procedrnes involved in



granting permission to release new agents are being revised at the moment, so that
decisions can be made within a shorter period of time.

The increase in the L. aemulus culture in late winter 2001, following its reduction by an
ichneumonid parasitoid during the previous summer, has permitted successful completion
of testing of this candidate. The results confirm that this weevil, collected in western
BraziI in 1995, is host specific and thus safe for release. Recent damage trials have shown
that L. aemulus larval development within a stem often leads to die-back of up to 50oh of
the stem, and in some cases, of the entire stem. Thus the ability of the photosynthetic
stems to facilitate regeneration of chromolaena is reduced. Multi-choice tests of the
southern African and other forms of C. odoratahave recently been set up in order to test
for possible biotype preference. Additional biology studies will also be conducted during
this period. An application for permission to release L. aemulus will be submitted to the
authorities before mid-2002.

In 1999 the root-feeding flea beetle was verified to be L. horni by Dr Vilna Savini of
MlZA,Venentela and in 2000, the gall-forming weevil collected in Venezuela was
identified by Dr Charles O' Brien of Florida A&M University, USA as C. reticulatus.
Culturing techniques for both agents have been developed and biology studies are being
conducted. Trials are currently underway to determine the host range and suitabilify of
these species. Results of multi-choice host-range testing on C. reticulatus in 2001
suggested a high degree of specificity of this agent. Only preliminary host-specificity
testing has been conducted on L. horni. Host-specificity testing of both species is
continuing although progress has been hampered by the small culture sizes due to some
problems with breeding (e.g. low numbers of adult progeny produced, winter diapause).

The shoot-tip wilting fly Melanagromyza eupatoriella Spencer (Diptera : Agromyzidae)
was collected opportunistically by Dr C, Zachariades from Florida in May 2001 but
attempts to rear a culture of this insect at the Cedara laboratories were again
unsuccessful. The stems were dissected for pupae and kept in a humid environment in the
laboratory. Adults emerged about one month later, but most lived for a day or less (as
opposed to the expected 1-2 weeks) without mating and oviposition. Thus a culture could
not be established.

Significant problems have been experienced at the Cedara laboratory over the past few
years with die-back of the potted chromolaena plants that are used for breeding and
testing insects. Seedlings collected from the field are potted and initially most plants
grow well. However, after some time some of the plants stop taking up water, begin
yellowing and then they wilt and often die back. Although the installation of a fertigation
system has alleviated the problem to some extent, it still persists at an unacceptable level.
Since this die-back of culture plants has severely negative consequences for the culturing
and testing process, particularly for endophagous insect larvae with long life cycles that
cannot be transferred between plants; a formal study is being set up with a local
university to determine the possible factors affecting plant vigour. Results from these
trials will assist in improving the present plant-growing techniques and should give an
indication as to whether the primary problem is physiological or pathological.
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Release and evaluation of authorised agents :
Following the unsuccessful releases of Pareuchaetes aurata aurata Butler (Lepidoptera :
Arctiidae) in the early 1990s and Pareuchaetes pseudoinsulala (Rego Barros) in 1989
and again in 1998-1999; afrnal attempt is being made using their congener, Pareuchaetes
insulata (Walker) which was tested in the early 1990s. In December 2000 Dr C.
Zachariades collected and imported approximately 250 P. insulata larvae from Florida,
USA. The South African Sugar Experiment Station (SASEX) at Mount Edgecombe has
been contracted by ARC-PPRI and the DWAF-Working for Water Programme to mass-
rear P. insulata. Approximately 250 000 larvae have been released into eight
chromolaena-infested areas along the North and South coasts in KwaZulu-Natal province
since January 2001. The larvae are causing extensive damage to chromolaena at some
sites, although they did not persist at other sites following aparticularly dry winter. These
releases are however still in the trial phase and successful population establishment can
only be determined after about two years. Factors such as predation as well as the
population survival rate over winter, which may hamper successful establishment in the
field, are being monitored as part of an MSc research project by Wayne Parasram (IJniversity
of the Witwatersrand). Exclusion trials are being conducted to determine which groups (bird
and small mammals, crawling insects or flying insects) are responsible for predation of P.
insulata. Results from these trials will assist in designing optimal release strategies. The
CLIMEX modelling system is being used to determine the most climatically suitable
areas in South Africa for P. insulata. Developmental success and rate of P. insulata at
different temperatures and humidities is being determined in the laboratory and will be
extrapolated to field conditions. Separate to the MSc project, biotype compatibility of
P. insulata as well as its dispersal pattems will also be tested for, to rule these variables out
as negative factors in the establishment of the agent. The strategy for releases has also been
changed so as to release larvae at fewer sites over a longer period - closely following the
successful Ghanaian model.

Pathogens :
In addition to insects, mites and pathogens are also regarded as important biocontrol
agents. Research on fungal pathogens on chromolaena is conducted at the ARC-PPRI
laboratories in Stellenbosch, South Africa.

Several pathogens have been reported as potential biological control agents on C. odorata
in recent years. Several exploratory trips were undertaken to the Americas from 1988
until 1997 to survey for pathogens on C. odorata. The most important fungal species
isolated were Pseudocercospora eupatorii-formosani, Mycovellosiella perfoliata, and
Septoria ehnaniana. Isolates of P. eupatorii-formosani and M. perfoliata were the most
pathogenic on the South African form of chromolaena. Host-specificity testing of
Jamaican isolates of Pseudocercospora eupatorii-formosani and Mycovellosiella
perfoliata, which showed the most potential as biocontrol agents during the pathogenicity
testing, has commenced and the isolates look likely to be host specific. The host plants
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that are used in these tests are the same species as those used to test the insect agents, viz.
native, ornamental and crop species that are closely related to C. odorata.
Progress is also being made with molecular sequencing work. This work is being
undertaken to augment the morphological characteristics used for identification.

Origin of the C. odorata biotype invading southern Africa :
Evidence has been accumulating over the past few years that the southern African
biotype of C. odorata oiginates from one or more of the islands in the northern
Caribbean region (Jamaica, Puerto Rico, Cuba or the Bahamas). The apparent solution of
this problem comes as a relief, as the South African biocontrol programme has been beset
from the beginning with suspected problems of incomplete compatibility of the southern
African biotype with candidate agents collected on other forms of C. odorata.

Early in 2001 Dr Harold Robinson of the Smithsonian Institution, Washington D.C.,
confirmed the identity of the species of chromolaena invading South Africa as
Chromolaena odorata. By comparing this form to others from the neotropics, he
indicated that the origin of the South African form of C. odorata is most likely to be the
West Indies, due to the high frequency of plant specimens from the West Indies with
identical inflorescences to the South African form.

In May 2001, Dr C. Zachariades visited four neotropical countries (Puerto Rico, the
Dominican Republic, Costa Rica and Guyana), to assess the similarity of C. odorata
plants in the field with the southern African form and to collect leaf samples for DNA
analyses, herbarium specimens and live rooted cuttings. The only country that had a form
of C. odorata similar to the South African one, was Puerto Rico.

The recently completed study (Von Senger,2002) using DNA analysis (ITS sequencing;
ISSRs) revealed some interesting pattems of association of C, odorata from different
geographic regions: samples from all other invaded areas (West Africa, Asia, one
Australian form), Florida and Trinidad emerged as one group; samples from Central
America (Guatemala, Mexico) emerged as a second group; and all samples thought to be
C. odorata were grouped together, and apart from outgroups such as Chromolaena
borinquensis and Ageratina adenophora. Unfortunately there were no further clear
patterns; therefore the origin of the southern African chromolaena could not be
ascertained using these techniques, which are likely to have been inappropriate. Further
DNA work using different techniques may be considered in future.

Future work :
Interactions with relevant organisations in neotropical countries allow for future country-
of-origin contract work (exploration surveys for new species or biotypes of agents;
limited host-specificity testing) and export of biocontrol agents. Cooperation has been
established with Jamaica and Mexico whilst memoranda of agreement with Cuba and
Venezuela are still being negotiated. We consider it wise to "spread the risk" between
several countries at this stage: the northern Caribbean islands appear to have quite a
unique phytophagous insect fauna on C. odorata, arrd that of Jamaica, at least, seems to
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be depauperate. If C. reticulatus and L. horni or equivalent species are not present in this
region, and the biotypes / species from the South American mainland are shown to be
adequately compatible with the southern African biotype, there is no reason that research
on them should not continue.

The stem-galling fly, Polymorphomyia basilica Snow (Diptera: Tephritidae) is the next
candidate targeted for research. On the northern Caribbean islands it fills the niche of
Cecidochares connexa, a South and Central American species. It is hoped that this
species will be as successful as C. connexq is proving in SE Asia (e.g. McFadyen,2002),
while being compatible with the southern African C. odorata biotype (which C. connexa
is not).

Flower- and seed-attacking agents are also future possibilities because of their ability to
directly reduce the reproductive rates of chromolaena, thereby controlling the spread of
this weed, e.g. the flower-feeding weevil, Apion brunneonigrum (CruttweIl, 1974). Other
agents that may still be considered include Mescinia nr parvula (stem tip-boring moth),
Melanagromyza eupatoriella (stem tip-boring fly), Carmenta sp, nov. (stem tip-wilting
moth), insect species thattarget the lower stem / crown and several pathogens.

Funding:
In order to accelerate the progress of the chromolaena biocontrol programme, an
application has been made to the Global Environmental Facility (GEF) for funding. It
was decided that the GEF chromolaena biocontrol project should link in with the larger
Wild Coast GEF project, aimed at protecting the coastal area of the Eastern Cape
Province, which contains the unique Pondoland Centre of Floral Endemism and which
has C. odorata invasion as one of its chief threats. The project will be initiated once final
approval has been received. International funding is particularly desirable following the
recent dramatic devaluation of the South African currency, which makes overseas work
of any nature prohibitively expensive.

An African initiative for C. odorata biocontrol :
The Fifth International Worl<shop on Biological Control and Management of
Chromolaena odorata, held in South Africa in October 2000, was attended by delegates
from Ghana and Congo-Brazzavllle who support biocontrol of chromolaena. It is hoped
that the impasse over biocontrol of C. odorata in West and Central Africa can be resolved
through a regional meeting. Notwithstanding this, a regional cooperation initiative was
proposed by Timbilla & Braimah(2002) following the great success of P. pseudoinsulata
in Ghana. This could be extended to testing and releasing Cecidochares connexa on the
West African form of C. odorata.This would require funding for both Ghana and Congo-
Brazzavllle.

Acknowledgements :
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Cecidochares connexa Released in Guam

Recently USDA, Animal and Plant Health Inspection Service issued permission to field release the

gall insect, Cecidochares connexa in Guam. On May 6,2002 adult flies were released in field cages.

C. connexawas received onApril l, 1998 from Dr. Desmier de Chenon, Marihat, Indonesia and kept

in quarantine in Guam until the recent release.

R. Muniappan, Jesse Bamba, Junard Cruz
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SIXTH INTERNATIONAL WORKSHOP ON BIOLOGICAL CONTROL AND MANAGEMENT
OF CHROMOLAENA ODORATT AND BIOLOGICAL CONTROL OF WEEDS IN INDONESIA

MEDAN AND SAMOSIR ISLAND, NORTH SUMATRA,
INDONESIA

lTth ro 21"'February, 2003

Chromolaena odorata, a neotropical weed has become a serious problem in West and South
Africa, tropical Asia, and Micronesia. It invades pastures, vacant lands, roadsides, plantation crops and
disfurbs forests and suppress local fauna, becomes afrehazard, restricts movement of wildlife and
interferes cultivation.

The Sixth International Chromolaena workshop will continue the tradition of the past five
workshops held in Bangkok, Bogor, Abidjan, Bangalore and Durban, of bringing together scientists and
others that are involved in dealing with this weed.

Taxonomy, ecology, biology and different methods of control of Chromolctena will be covered.

A second part of the workshop will include biological control of weeds in Indonesia, covering
biological control of different weeds in Indonesia and exploratory work done for natural enemies of weeds.

Venue:

February 17,2003 - Indonesian Oil Palm Research Institute, Medan

February 18, 2003 - Marihat Research Institute for Estate Crops

February 19,2003 - Toledo Inn, Samosir Island

February 20,2003 - Toledo Inn, Samosir Island

February 21,2003 - Field Trip

February 22,2003 - Return to Medan

Medan is the third largest city in Indonesia located in Sumatra. It is well connected by air to
Singapore. Indonesian Oil Palm Research Institute is located in Medan.

Marihat Research Institute for Estate Crops is located in Marihat near Pematang Siantar, about 135
km South of Medan.

Samosir Island located in Lake Toba is situated at about 1,000 m above sea level.
The official language of the workshop will be English.
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SIXTH INTERNATIONAL WORKSHOP ON BIOLOGICAL CONTROL AND MANAGEMENT
OF CHROMOLAENA ODORATA AND BIOLOGICAL CONTROL OF WEEDS IN INDONESIA

MEDAN AND SAMOSIRISLAND, NORTH SUMATRA,
INDONESIA

l7'h to 21" Februarv.2003

EXPRESSION OF INTEREST

Sumame (Ms/Mrs/Mr/Dr,iProf) :
Position:

Given Name:
Department:

Organisation:
Address:

Postcode: Country:
Facsimile:Telephone:

Email:
Do you wish to present a paper or a poster
Title:

Name of Author(s):
Would you kindly provide the names and email addresses of other colleagues who may be interested
in attending this conference.
Name: Email:
Name:
Name:

Email:
Email:

Please return to: R. Muniappan, Agricultural Experiment Station, University of Guam, Mangilao,
Guam,96913, U.S.A.
Email : rmuni@uos9.uos.edu, Tel. : I -67 I -7 35-2142, F ax: | -67 | -7 3 4-6842

Or

Dr. Sudharto, Pusat Penelitian Kelapa Sawit, Marihat, P.O.Box 37, Pematang Siantar,
North Sumatra. Indonesia.
Email: sudharto@psiantar.wasantara.net.id

Dr. R. I)esmier de Chenon, Pusat Penelitian Kelapa Sawito Marihat, P.O.Box 37, Pematang Siantar,
North Sumatrao Indonesia.
Email: roch.desmier-de-chenon@psiantar.wasantara.net.ido Fax: 62-622-24605 or 62-622-21197

About this newsletter. . . ..

The Chromolaena odorata Newsletter is published at irregular intervals. To contribute articles pertaining to
biological control and management of C. odorata, please contact R. Muniappan, Agricultural Experiment
Station, University of Guam, Mangilao, Gtam96923 USA. E-mail: rmuni@uog9.uog.edu

This newsletter is produced at the University of Guam Agricultural Experiment Station
(Lee Yudin, Acting Dean/Director) in cooperation with the U.S. Department of Agriculture.

The Guam Agricultural Experiment Station is an equal opportunity employer. All information gained through
its research program is available to anyone without regard to race, color, religion, sex, age or national origin.
Trade names of products are used to simplif' the information. No endorsement or named products is intended.

Any opinions, findings, conclusions or recommendations expressed in this publication are those of the author(s)
and do not necessarily reflect the views of the U.S. Department of Agriculture or the University of Guam.
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