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Chromolaeru o dor a t a is thou gh t to ha ve been i n tro-
duced into South Africa in the 1940s. Spreading
rapidly, the plant now occurs along the Natal and
Transkein coastal belts. It is also a serious weed of
crops, plantations and pastures in southern Asia and
western Africa.

An arctiid m oth,Dysschema sacit'icaHubnerl was
collected on C. odorata (unconfirmed but closely rc-
sembling our local form) about 50 km north of Rio dc

|aneiro, Brazil, and imported into South Africa for
preliminary screening as a biological control candi-
date of C. odorata in South Africa.

The larvae were reared through to maturity on

the local form of C. odoratain a quarantine laboratory
maintained at20-26"C' The adults were kept in fine
gauze cages (40 x 40 x 50 cm or 90 x 90 x 90 cm) with

C. odorata bouquets'
Oviposition was Poor and only five of the 60

females laid eggs. The number of eggs in each batch
was 392, 328, 263, 215 and 53 respectively. The
flattish, dome-shapeeggs were approximately 1 mm
in diameter and cream colored. The eggs hatched
after nine daYs.

There are seven larval instars ranging from 2-30

mm in length. The larvae are yellow with maroon

lines running the length of the body between the
tubercles and the legs. The number and definition of
these lines increases with succeeding instars. The
body is covered with long dark brown to black setae'
The head is dark brown to black and the anal plate is

yellow with a ccntral dark spot.
The overall color of the adults is dark grey to black

with pale yellow markings on the abdominal seg-
ments. A broad white to pinkish band runs across the
lengthand the widthof the forewings. The hindwinds
of the fcmale and malc are grcy and white, respec-
tivcly, with red, black and cream markings along the
fringe which are bolder in the female.

A total of 11 test plants were screencd against
ncwly hatched D. sacifica first instar larvae. These
included C. odorata and three near relatives, i.e.
Ageratinn adenophora, Ageratina iparium and Ageratum
houstonianum; four composite weeds, i .e.Biderspilosa,
T agat es minuta, Galinso ga parviflo ra and W edelia glauca,
and another common weed, Iantana camara all from
South America; and two commercially important spe-
cies, Chrysanthemum sp. and Dahlia rosea.

Bouquets of succulent apical growth tips of the
test plants were offered to the larvae in 90 x 25 mm
glass tubeswithabsorbentcotton-wool stoppers. Wet
cotton wool was wrapped around the cut end of the
bouquets. Bouquets were changed about twice'a
week or replaced as requ ired. Ten newly ha tched first
instar larvae were transferred to each test plant. Feed-
ing and survival of the larvae was recorded daily.

Based on the survival of the larvae, the test plants
can be divided into three groups. All the larvae died
in the first instar on plants in the first group: A.
adenophorum, A. ipaium, G. paruiflora and Chrysanthe-
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mum sp. A few feeding lesions and faecal pellets
were recorded on A. adarcphorum, A. iprium, G.
pruifloraand W glauca.

. In the second group,_larvae developed through
to the second instar on A. ft oustonianum inaf . minita
making numerous feeding lesions on the leaves.

. In the third group some larvae completed their
development on C. odorata,D, rosea,L. camaraandB.
ptlosa. B. pilon was the best and most consistentlv
acceptable host yielding 1 5 pupae (502o ). The perfor-
mance of the larvae on the other three plants was
variable; a few pupated (in total four) but in some
replicates all the larvae died in the early instars.

These results would suggest that tiris arctiid is
oligophagous and not host specific to C. odorata, D.
ncifica is, therefore, not suitably host specific to be
considered further as a biocontrol candidate for C.
odorata.

1 Identified by M. R. Honey of the British Museum.
Pinned specimens (AcCe 1) are housed at the Na-
tional Collection of Insects, PrivateBagXl34, pretoria
0001, South Africa.

Summary of the Third International
Workshop in Biological Control
and Management of C. odorata

Introduction
The perennial shrub Chromolaena odorata, ana-

tive of the Caribbean and Latin America, has spread
rapidly throughout the humid and sub-humid zones
in Southeast Asia, the Pacific islands, and West and
Central Africa. An aggressive colonizing plant, it
hasbecome a dominant species in open spaces, such
as crop and pasture lands, clearings around human
settlements, road sides, and young tree crops. It
constitutes a serious fire hazard in areas with a
prolonged dry season.

The First and Second International Workshops
on Biological  Control  and Management of
Chromolaern odorata were effective in raising aware-
ness on the problem and in gathering useful infor-
mation on the biology of the weed and potential
control measures.

Because the plant is spreading rapidly in West,
Central and Southem Africa, the Third Interna-
tional Workshop on the Biological Control and Man-
agement of Chromolaena odorata was held in Cote

d'Ivoire to allow participation of scientists from
affected African countries.

The workshop was organized by the govern-
ment of the Cote d'Ivoire - IDEFOR/DpO Research
Station at La Me, the International Network on Bio-
logical Control and Management of Chromolaetu
odorata, and the FAO Regional Office for Africa.
Sessions were held at the African Development Bank,
Abidian, Cote d'Ivoire, from Nov. 'l,S-1,t,l99Z.Sixty-

one participants from 18 countries and 10 institu-
tions and organizations participated.

Workshop obiectives were to:
. Identify the distribution of C. odorataand the
role it plays in theagro+cosystems it has invaded;
. Discuss available management practices;
r Promote regional and international cooperation
for biological control and management;
. Discuss the establishment of a regional program
for biological control and management.

Distribution
The second Workshop on Biological Control

and Management of Chromolaena odorata, held in
Bogor, Indonesia, in 1991, provided information on
the global distribution of the plant. Since then, more
informa tion on the weed's impact has become avail-
able, particularly concerning ecological areas where
it was not considered to be a major threat.

Data now show that C. odorata has become a
dominant species in most areas of lowland humid
and sub-humid tropics of West and Central Africa,
areas with annual average rainfall exceeding 800
mm. The plant can grow up to 2000 m near the
equator. Large areas of the sub-humid and humid
tropics of Asia and southern and eastern Africa are
open to the invasion of C. odorata.

In Southeast Asia and the Pacific, C. odoratawas
introduced into Calcutta or nearby before 1870. It
spread to Malaysia, Sumatra and Indo-China by the
7920s, Java, Sri Lanka and southwest India by the
1940s, the Philippines by the 1960s, and the eastern
Indonesian islands, Hainan and southern China,
East New Britain, the Marianas, the Carolines and
some other Pacific islandsby the 1980s. Still spqead-
ing, the weed has recently been reported from Irian
|aya, Papua New Cuinea to Taiwan.

C. odorata was introduced in Nigeria around
1937 near Enugu, and around 1950 in southeastern
Cote d'Ivoire near Bingerville. The current distribu-
tion in West and Central Africa probably extends



from 12"W to 23"E and from 10\ to 10oS, or roughly
fro'm Guinea/Sierra Icone to central ZairelCentral
African Republic and northem Angola. It was intro-
duced into South Africa near Durban, around 1940
and has since spread in Natal, Transvaal, and central
Swaziland. It has recently been reported fromZim-
babweand Madagascar.

Ecology
The following are requirements for the estab-

lishment of C. oilorata: in various geographical, cli-
matological, vegetation types and niche+ its role in
the ecosystems, its impacts on native flora, and
relationships with pest species:

o Abundant vegetative development and easy re-
growth after slashing and burning allelopathic;
heliophilic; leaves fall and stems die back during
the dry season.It easilybeconrs a dominant spe-
cies in open spaces, affecting the native flora.
o Major weed in clearings around villages, road
sides arid railways, tree crops.
o Increases danger of bush fires in certain cases.
. Provides shelter and breeding space for harmful
insects such as the variegated grasshopper
Zonocerus aariegatus.
o Exacerbates overgrazing of pastures because
free-grazing cattle avoid infested lands.

Contribution of C. odorata in agro-ecosystems.in-
clude:

r Maintenance of soil fertility in some situations,
tends to raise soil pH in acid soils, and may con-
tribute to pest control following annual crop+ e.g.
nematicidal effects.
. Medicinal purposes.
o Protects trees from fire in some situations.
. Land reclamation in some heavilv disturbed
forest ecologies.

Management
The workshop deliberated on the role and im-

pact of C. odorata in the ratural ecosystems and
agricultural systems and, therefore, on the questions
of how and to what extent it should be controlled or
managed.

For the control of C. odorata, the following op-
tions were presented:

. Mechanical control - Slashing and burning fol-
lowed by repeated hoeing and uprooting is te-
dious and labour intensive.
. Chemical control - Herbicide applications can
be effective and grve season-long control, but they
are often not cost-effective. At the level of the

resource.poor farmer, little attention is given to
safe use and storage of herbicides.
. Cultural control - long fallow periods are not
possible due to increased population pressure.
Cover crops can be effective in young tree crops.
. Biological control - This appears to be a feasible
long-term approach, but meaningful worli in West
and Central Africa is restricted to Cote d'Ivoire
and Ghana. The introduction of a complex of bio-
logical control agents is more sustainable than
reliance on only Pareuclaete psadoittsulafa. More
research on the alternative biocontrol agents is
required. Owing to its regional impact, this option
should preferably require an inter-regional con-
sensus regarding the status of C. odorata.

To develop strategies for integrated manage-
ment of C. od orataintheaffected regions, the strength-
ening of international collaboration is required. It is
advisable to identify the research and control capaci-
ties of the national prograrns in the context of this
international collaboration and to adopt strategies to
develop appropriate control programs. The interna-
tional research centers, regional and international
coordinating agencies, and specialized laboratories
focusing on more fundamental research should act
to strengthen these national programs and regional
strategies.

Conclusions
Some countries in Africa, Asia and the Pacific

believe C. od oruta to be a serious noxious weed. Many
countries have biological control programs in place
which they intend to continue. Some countries are
undecided regarding the status of C. odorata and
possible control programs.

Some research, although limited in scope, estab-
lished that C. odorata has significantbeneficial effects
in some agro-ecosystems due to its rapid growth and
huge biomass potential. Some countries and organi-
zations believe there is a need to defer introduction
of biologicat controlagentsuntil further research has
been able to weigh objectively the beneficial and
detrimental imnacts of C. odorata.

Research is especially needed in the assessment
of:

. The agronomic and soil conservation properties
of C. odorata.
. The ecological impacts of C. odorata on ecosys-
tems, particularly on the wildlife.
r All the economic impacts associated with the
invasion of C. odorata, at various levels (land use
system, social groups, country, region).



Recommendations
,Workshop leaders foresee the continued spread

of C. oiloratain sub-Saharan Africa and recommend:
. that this spread be monitored by the countries
concerned, and
. that countries where C. oilorata has not been
reported be informed of its likely arrival and be
provided withbalanced informationon theweed,s
potential ecological and socio-economic impact.

The Workshop recognizes that, of'the maior
land systerris in the humid and sub-humid tropics of
Africa:

o the arid savanna zone is not susceptible to inva-
sion by C. odorata;
r dense evergreen forests in the humid tropical
zone are not susceptible to invasion when intact,
but become very susceptible whenever disturbed;
. the moist savanna zone is very vulnerable to
invasion;
. the native flora in the vulnerable ecologies is
likely to be dominated and eventually suppressed
by C. odorata, affecting the entire biodiversity.

The Workshop encourages the collection and
synthesis of research into the management of C.
odorata within these vulnerable ecologies.

The Workshop strongly recommends that where
biological control of C. odoratais found necessary, it
should be conducted according to the FAO Code for
the Importation and Release of Biocontrol Agents.
Particular attention should be paid to Article 3
(namely, that importation must be made only with
the consent of the government of the importing
country, that other countries in the region concerned
be consulted, and that introductions should only be
made when in the public interest) and Article 4 (that
the host range of any potential agents must be ad-
equately investigated before release.)

As conflicts of interest are likely to occur, the
Workshop recommends that the diffeient viewpoints
and arguments expressed in the Workshop proceed-
ings be considered before any import permits are
issued.

The Workshop encourages African countries
and international research agencies to initiate re-
search on the importance o f C. odoratain the various
agro-ecosystems and on its impacts on native flora
and fauna. The Workshop also encourages African
countries to organize national meetings to docu-
ment available information on the status of C.odorata,
and its economic importance in the agro-ecosystems
of those countries.
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