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Chromolaena odorata (L.) King & Robinson (Asteraceae) is one of the most serious invasive
weeds in Guam and on other Micronesian Islands. For biological control of this weed, a moth,
Pareuchaetes pseudoinsulata Rego Barros (Lepidoptera: Arctiidae) from India and Trinidad and a
gall fly, Cecidochares connexa (Macquart) (Diptera: Tephritidae) from Indonesia were introduced
into Guam and other Micronesian islands in 1985 and 1998, respectively. To assess the impact of
these established natural enemies, eight field sites in northern, central and southern Guam, each
with well-established stands of C. odorata, were assessed in 2009. Measurements of various
growth parameters of C. odorata indicated steady decline in the number of stems and leaves, and
height of plants at the sites from October 2009 to September 2010. This gives a snapshot picture of
the decline of C. odorata on Guam, likely due to the introduced natural enemies.
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INTRODUCTION
Chromolaena odorata (L.) King & Robinson
(Asteraceae) is one of the most serious invasive
weeds in Guam and on other Micronesian
Islands (Muniappan et al. 2005). It is a problem
mostly in plantations, pastures, vacant lots and
disturbed forests. It grows rapidly, invading a
wide range of vegetation types, forming dense
monospecific stands, and smothering other
vegetation (Cruz et al. 2006). Over the past 25
years considerable progress has been made in
Guam and Micronesia on the biological control
of C. odorata by implementing several projects
(Zachariades et al. 2009), most of which were
supported by the Tropical and Subtropical
Agricultural Research program of the USDA.
Implementation of these biological control
projects has resulted in the marked reduction in
contiguous thickets of this weed that were
previously observed in the 1980s, to its current
patchy distribution in Guam and on neighboring
islands (Cruz et al. 2006).
The biological control program of C. odorata in

Guam started in 1983 and has been reviewed by
Muniappan et al. (2005) and Zachariades et al.
(2009). A moth, Pareuchaetes pseudoinsulata
Rego Barros (Lepidoptera: Arctiidae), was
introduced to Guam from India and Trinidad in
1985, and a gall fly, Cecidochares connexa
(Macquart)
(Diptera:
Tephritidae),
was
introduced from Indonesia in 1998 (Zachariades
et al. 2009). Pareuchaetes pseudoinsulata and
C. connexa were confirmed to have established
in 1985 and 2002 respectively, and have since
spread throughout Guam (Cruz et al. 2006).
Cecidochares connexa established on other
Micronesian islands in succeeding years
(Zachariades et al. 2009). In the earlier years of
the program, P. pseudoinsulata was responsible
for complete defoliation and die-back of
thickets of C. odorata (Muniappan and Bamba
2000). However, current patchy conditions of
the weed due to an insect-induced plant defense
(Raman et al. 2006), and a lack of foliage
during the prolonged dry season interfere with
its biology and reduce its efficacy. In contrast,
C. connexa is highly mobile, able to colonize
isolated C. odorata plants, forms galls which
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act as nutrient sinks, is not influenced by insect- island. Sites with healthy stands of C. odorata
induced plant defenses, and is minimally were selected (Table 1).
affected by prolonged dry and wet seasons
(Cruz et al. 2006).
A 12 channel global positioning system (GPS)
(Garmin Corp., Taiwan) device was used to
Despite the significant suppression of C. record longitude and latitude coordinates of the
odorata by P. pseudoinsulata and C. connexa, study sites. A quadrat (1m2) was laid on top of
the immediate re-shooting of this weed after the C. odorata plants at random intervals (Brower
onset of the rainy season and the lag period et al. 1998), with 2-6 replicates per site,
before the natural enemies increase in numbers depending on the availability of C. odorata
again (R. Muniappan, pers. obs.), has resulted in stands. Sites were visited once every two weeks.
a perception, especially among non-technical The number of stems, leaves, and C. connexa
personnel, that additional control measures are galls in each quadrat were counted, and plant
needed. In the early 1980s, C. odorata was very height was measured. There was no incidence
abundant along roadsides, vacant lots and of P. pseudoinsulata within the sites during the
disturbed areas. Since the introduction of the study period. Data were averaged per site and
agents, an area of about 50,000 acres invaded standard errors were calculated.
by C. odorata has been reduced to a current
area of about 2,000 acres in Guam. This study RESULTS AND DISCUSSION
presents a snapshot of the impact of introduced
natural enemies on the population of C. odorata The number of stems and leaves, and plant
on Guam, by measuring various parameters of height of C. odorata, decreased from October
plant growth and abundance of C. connexa from 2009 to September 2010 (Fig. 1-3). The average
October 2009 to September 2010.
number of stems per m2 decreased from 30 ±
3.3 in October 2009 to 15.3 ± 3.0 by September
2010. The average number of leaves declined
MATERIALS AND METHODS
from 35.9 ± 4.8/m2 to 7 ± 3.3/m2 during the
Eight study sites, representing the entire same period. The average plant height also
geographic area of Guam, were selected from declined steadily from 73.4 ± 8.0cm in
the north, central, and southern parts of the September 2009 to 19.3 ± 9.4cm in October

Figure 1. Average leaf production of Chromolaena odorata at selected sites on Guam.
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13°26.978ʹN 144°48.737ʹE
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Coordinates

Locality
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Located at the southern edge of the island. The area had previously been
cleared and left fallow for a number of years, and was heavily infested by
C. odorata plants.

Chromolaena odorata growing in fairly open conditions alongside a dirt
track on the southeastern part of the island and somewhat sheltered from
the prevailing winds by a small bluff. The stand of C. odorata selected
was one of several occupying a previously cleared area of about 0.5 acres.

Located in the southern part of the island. A very long narrow stand of C.
odorata was selected for the study. The area selected was near recently
built houses.

Located at the base of a limestone cliff on the eastern side of the island,
the roughly circular C. odorata infestation established on a previously
cleared area was selected.

In an open location near a secondary forest on the central part of the
island, an isolated stand of C. odorata that grew in a low area was
selected for the study. This area had several houses and vacant lots.

It is located in northern part of the island. A long, sprawling roadside
stand of C. odorata that grew in a relatively open location was selected.
On the other side of the road was a relatively undisturbed forested area of
government land.

It is located on the northwestern side of the island. An isolated stand of C.
odorata that grew in a shallow area was selected for the study. This area
was very close to the ocean, with associated beach strand vegetation.

This location in the northeastern part of the island, close to a secondary
forest area, was heavily infested with C. odorata. It is located within the
University of Guam Agricultural Research Station.

Site description
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Table 1. Site information (locality, site descriptions and geographic coordinates), for sites in Guam sampled for Cecidochares connexa.
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Figure 2. Average number of stems of Chromolaena odorata at selected sites on Guam.

Figure 3. Average height of Chromolaena odorata plants at selected sites on Guam.
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Figure 4. Average number of Cecidochares connexa galls on Chromolaena odorata plants at
selected sites on Guam.
2010. The average number of galls formed by
C. connexa within the sampling area, which is
likely one of the factors that contributed to the
reduced growth of C. odorata (Cruz et al. 2006)
also declined during the study (Fig. 4),
coinciding with a decline in the number of
stems. During the dry season (December
through May) plants lose foliage; however, they
recover after the onset of the rainy season in
June. These data show no recovery of leaf
production to the original level.

occurred only sporadically, possibly due to
insect-induced defenses in C. odorata as well as
abiotic factors. However, the absence of any
significant levels of parasitism of both P.
pseudoinsulata and C. connexa in Guam has
probably enhanced their efficacy (Muniappan et
al. 2005; Cruz et al. 2006). The population of C.
odorata has steadily declined since the
introduction of two natural enemies. The
introduction of additional natural enemies is
therefore not warranted.

Populations of P. pseudoinsulata were low in
number, patchy and sporadic during the study
period. Larvae of P. pseudoinsulata were found
at Mangilao, Dededo and Talofofo for a short
period of time but not within the actual study
sites. Yellowing of leaves due to insect-induced
plant defenses, as well as larval damage, were
noted at other locations such as Yigo, Hagatña
and Agat. Pareuchaetes pseudoinsulata was
not, therefore, a contributing factor to the
decline in plant growth observed during this
study.
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