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Summary
Siam weed (Chromolaena odorata (L.) 
R.M.King & H.Rob.) is a significant 
threat to nature conservation and agri-
culture in northern Australia, due to its 
dense smothering habit. The effect of a 
mid dry season (September) fire on the 
mortality of Siam weed was assessed at 
Jalum Conservation Park, near Tully in 
the Wet Tropics of north-eastern Queens-
land. Fire caused an overall mortality of 
52%. This included an average mortality 
per plot of 76% of plants that were less 
than 1 m tall and of 28% of plants that 
were greater than 1 m tall prior to the 
fire. The surviving Siam weed resprouted 
from sub-soil buds located at the base of 
stems. The reduced size of plants follow-
ing fire facilitated access for herbicide 
application. This study indicates that fire 
may be of value as part of an integrated 
control program by killing some plants, 
especially those <1 m tall, and by improv-
ing access for herbicide application.

Introduction
Siam weed (Chromolaena odorata (L.) 
R.M.King & H.Rob.) is a weed of inter-
national significance and a Class 1 pest 
under the Queensland Lands Protection 
Act (2002). It originates from tropical 
America (southern Florida, Mexico, the 
Amazon basin and the West Indies) and 
has become one of the worst weeds of ag-
riculture and natural environments across 
tropical Africa, India and south-east Asia 
(Homes et al. 1977, Cruttwell McFadyen 
1989). Siam weed was first detected in 
Australia at Tully in 1994 (B. Waterhouse 
personal communication 2003). It is cur-
rently known from Mossman through to 
Townsville in north-east Queensland, but 
has the potential to invade much of coastal 
northern and eastern Australia (Cruttwell 
McFadyen and Skarratt 1996).

Fire can play a valuable role in control 
programs for some weeds, such as rubber-
vine (Cryptostegia grandiflora R.Br.), where 
high mortality can be achieved through 
a single burn. The role of fire in the con-
trol of Siam weed may not be as clear, 
however, as Cruttwell (1972) found that 
only two out of nine tagged plants (22%) 

were killed by fire in its native location 
in the Caribbean. Witkowski and Wilson 
(2001) reported that in Africa, Siam weed 
survives mild fires but not intense fires 
and that ‘even young plants may coppice 
vigorously after mild fires’. Siam weed has 
resprouted after fire at Mt Garnett, west of 
Tully in northern Australia (S. Campbell 
personal communication 2003). 

This paper assesses the potential of 
fire as an element of a Siam weed control 
program in northern Australia, by deter-
mining the proportion of Siam plants, in 
two size classes, killed by a single mid dry 
season fire (September) in a population 
south-west of Tully, north Queensland. 

Materials and methods
Jalum Conservation Park (17°59’14”S, 
145°49’36”E) contains 227 ha of lowland 
Melaleuca quinquenervia (Cav.) S.T.Blake 
forest, rainforest and associated forest 
regenerating from clearing, and is located 
12 km south-west of Tully in the Wet 
Tropics of north Queensland. Siam weed 
has invaded the edge of the park, in an 
area previously cleared, and is expanding 
into mature forest. To assess the value of 
fire as part of a control strategy in the re-
generating forest, Siam weed was tagged 
prior to a planned fire. On 23 September 
2003, three sites were located haphazardly 
within dense Siam weed infestations. The 
sites were spread at least 100 m apart, 
and each site was about 10 m in from the 
fire break and marked with a star picket. 
Twenty five plants surrounding the star 
picket were tagged in each of three sites. 
The Siam weed heights were measured 
and wire was inserted in the ground adja-
cent to each measured plant, with the wire 
bent to form one of two shapes to indicate 
plants <1 m, or >1 m tall. 

The area was burnt on the day follow-
ing tagging (i.e. 24 September 2003). The 
fuel load adjacent to the Siam plants was 
made up predominantly of the grasses 
Imperata cylindrica (L.) Raeusch., Panicum 
maximum Jacq. and Urochloa mutica (For-
ssk.) T.Q.Ngugen, and estimated visually 
to vary between 5 to 15 tones ha-1 and 50 
to 75% cured. The fire was moderately  

intense, producing scorch heights of 5 to 
10 m. The area received at least 25 mm of 
rain within days of the fire. 

Plants were re-surveyed on 29 October 
2003, five weeks after the fire. All tagged 
plants were recorded as resprouted or ap-
parently dead, with heights of resprouts 
documented. Due to the significant im-
pacts of Siam weed, the population at 
Jalum was sprayed with herbicide soon 
after the post-fire survey, thus limiting 
further assessment of the growth rates 
of tagged plants following fire. All plants 
were located within the burnt area, so that 
no comparisons with unburnt plants can 
be made. 

A t-test was used to assess the signifi-
cance of differences in percentage mortali-
ty between size classes of Siam weed, with 
a Cochran’s test was used to check vari-
ance homogeneity (Underwood 1997). 

Results
A total of 43 Siam plants <1 m tall were 
tagged prior to the fire, averaging 53 cm 
(standard error = 4 cm), and 32 tagged 
plants were >1 m tall, averaging 182 cm 
tall (standard error = 10 cm). Overall, 52% 
of the 75 tagged plants died during the ex-
perimental period. A significantly higher 
percentage mortality was observed in 
plants <1 m tall, with a mean of 76% mor-
tality per plot, than those >1 m tall, with a 
mean of 28% mortality per plot (t = 4.23,  
P < 0.02, Figure 1). All surviving Siam 
plants resprouted from sub-soil buds lo-
cated at the base of stems. The resprouted 
plants that were <1 m tall prior to the fire 
averaged 13 cm tall (standard error = 3 cm) 
five weeks after fire; and plants >1 m tall 
prior to the fire averaged 27 cm tall (stand-
ard error = 3 cm). 

Discussion
Our results indicate that some mortality 
of Siam weed, especially smaller plants, 
may be achieved by a single fire. The fire 
was also valuable for reducing the size of 
Siam weed, and thus facilitating access 
for herbicide application. However, these 
conclusions are constrained by the ab-
sence of comparative data on the survival 
rates of unburnt plants, and data from a 
range of fires.

No Siam weed seedlings were docu-
mented adjacent to the tagged plants at 
the time of re-survey despite good rain, 
and the range in sizes of Siam weed prior 
to the fire suggests germination of this 
plant in the Wet Tropics is not restricted to 
a post-fire flush.

Witkowski and Wilson (2001) suggest-
ed high intensity fires should be trialled 
for use as part of an integrated control 
strategy for Siam weed. The moderate 
mortality coupled with increased access 
for herbicide treatment provided by the 
September fire at Jalum suggest that fire 
can play a valuable part in an integrated 
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control program. However post-fire her-
bicide application is probably critical to 
ensure Siam weed does not grow into 
a larger problem following burning, by 
taking advantage of the reduced forest 
canopy cover and increased available soil 
nutrients. Further research is required to 
document seed bank dynamics, seedling 
recruitment and appropriate combinations 
of fire and herbicide regimes and biologi-
cal control for controlling Siam weed. 
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Figure 1. Percentage mortality of Siam weed (Chromolaena odorata) 
following fire. Percentages are calculated as an average from three plots 
covering a total of 43 plants <1 m tall and 32 plants >1 m tall prior to fire. 
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