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The invasive weed Lantana camara increases fire risk
in dry rainforest by altering fuel beds
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Summary

The invasive weed, Lantana camara, dominates numer-

ous tropical and sub-tropical ecosystems and affects

many aspects of ecosystem functioning, one of them

being susceptibility to fire intrusion. The process by

which L. camara might alter fire regimes in dry rainfor-

est was examined by considering two potential mecha-

nisms: (i) by being more ignitable than native species or

(ii) by altering the structure and distribution of biomass

to facilitate fire spread. We hypothesised that L. camara

might alter fire regimes by both mechanisms. Measure-

ments of leaf dry matter content, twig dry matter

content and burn durations in laboratory trials implied

that L. camara was less ignitable than native dry

rainforest species. Fuel bed depths, leaf litter depths,

percentage cover by fuels and amount of medium-size

class fuels were higher in dry rainforest invaded by

L. camara than in non-invaded forests. This suggests

that the mechanism by which L. camara alters the fire

regime in dry rainforest is by shifting the distribution of

available fuels closer to the ground and providing a

more continuous fuel layer in the understory. Manage-

ment should focus on targeting L. camara removal

around forest edges adjacent to frequently burned

savannas and in areas of high conservation value.

Keywords: dry rainforest, fire regimes, fuel beds, func-

tional traits, invasive species, Lantana.
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Introduction

Invasive plants threaten numerous ecosystems around

the world by affecting ecosystem processes and native

biodiversity. They can directly affect both the species

composition and structure of ecosystems through com-

petition for resources (Van Wilgen & Richardson, 1985;

Wiser et al., 1998). In addition, they can indirectly affect

biodiversity by altering soil quality, water availability

and other abiotic factors, such as fire regimes (Vitousek,

1990; Brooks et al., 2004). These changes often result

in a positive feedback loop where an invasive plant

will provide habitat conducive to its own regeneration

(Buckley et al., 2007). This feedback cycle is often

associated with species that favour highly disturbed

environments, such as Lantana camara L. (Brooks et al.,

2004; Hiremath & Sundaram, 2005).

Lantana camara is a shrub designated as one of the 100

worst invasive species in the world by the International

Union for Conservation of Nature (IUCN) (Lowe et al.,

2000) and is considered a major weed in over 60 countries

(Parsons & Cuthbertson, 2001). In Australia, it is listed

as a Weed of National Significance by the Department of

Natural Resources, defining it as one of the 20 most

problematic species in the continent [DNRME (Depart-

ments of Natural Resources, Mines and Energy), 2004].

Originally from South and Central America, L. camara

was introduced to Australia as an ornamental plant in
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the 1840s (DNRME, 2004). Since then, it has established

itself as a rapidly spreading weed and has invaded more

than 4 million hectares in eastern Australia alone

(Parsons & Cuthbertson, 2001). It particularly thrives in

regularly disturbed environments, making it a particular

problem in areas where land clearing and habitat

fragmentation are regular occurrences (Gentle &Duggin,

1997; Duggin & Gentle, 1998; Sharma et al., 2005).

It has also been suggested that L. camara promotes

higher fire frequency and intensity, but few studies have

empirically tested this relationship. Fensham et al. (1994)

andHiremath and Sundaram (2005) have proposed a fire-

L. camara feedback cycle where disturbance promotes

L. camara establishment, the species spreads through the

ecosystem and then, as a result of altered structure and

composition, it promotes higher fire frequency and

intensity. Disturbance through land use changes, frag-

mentation, deforestation or previous fires results in

altered species composition, forest structure and soil

quality, which increases susceptibility to invasion, where-

by the cycle repeats (Hiremath & Sundaram, 2005).

Lantana camarahas been shown to be a successful invader

of disturbed areas with high light regimes, but how this

invasion results in higher fire incidence needs further

examination (D�Antonio & Vitousek, 1992; Fensham

et al., 1994; Gentle & Duggin, 1997; Duggin & Gentle,

1998; Brooks et al., 2004; Hiremath & Sundaram, 2005).

There are two primary mechanisms by which

L. camara could alter fire incidence. First, L. camara

invasion may introduce a more flammable material to a

generally non-flammable ecosystem. Rainforests are not

typically associated with naturally occurring fires that

cause extensive damage (Bowman, 2000). The moister

microclimate of rainforests and likely higher moisture

content of the flora usually contribute to the ability to

resist fire damage (Webb & Tracey, 1981). If L. camara

were more ignitable than the surrounding rainforest

vegetation, then this could lead to increased fire

incidence. Second, L. camara may be altering fire

occurrence by increasing the availability of fuels. This

mechanism could increase fire incidence, if the change in

structure moves more fuels closer to the ground and

towards ecosystem boundaries (Cochrane & Schulze,

1999; Brooks et al., 2004). This would create a more

continuous fuel bed layer in a rainforest type that

typically has a more open understory (Webb, 1959).

Subsequently, this could increase fire incidence by

facilitating fire spread or facilitating a higher-intensity

fire (Cochrane & Schulze, 1999; Gentle & Duggin, 1997;

Duggin & Gentle, 1998; Brooks et al., 2004). Either

mechanism or a combination of both would result in

greater fire damage to the ecosystem.

We assessed these two mechanisms by comparing

ignitability of L. camara to native species and by

assessing fuel beds. Ignitability was measured through

two functional traits strongly correlated with ignitability

and small-scale laboratory burns of leafy and woody

material. To investigate how L. camara has altered fuel

loads in the ecosystem, we measured fuel bed depth, leaf

litter depth and percentage cover of available fuels, in

areas with or without L. camara. High fuel continuity in

the understory facilitates greater fire spread and inten-

sity and is thus crucial in determining fire behaviour at

the community level (Brooks et al., 2004).

We predict that L. camara will be more ignitable

than native species and that L. camara-invaded plots

will exhibit higher fuel bed depths and greater cover of

potential fuels. This hypothesis is based on previous

studies which suggest that L. camara promotes fire

disturbance (Fensham et al., 1994; Hiremath & Sun-

daram, 2005). Our study will help identify manage-

ment practices that will lessen the potential of fire

damage and reduce the extent of L. camara in the

ecosystem.

Methods

Study site

Our research was conducted at Forty Mile Scrub

National Park (18�6¢S, 144�49¢E), located about 160 km

south-west of Cairns in north Queensland, Australia. The

nearest weather station is located 50 km to thewest atMt.

Surprise (18�10¢S, 144�17¢E). The mean annual rainfall at

Mt. Surprise is 803 mm, with about 80% of this falling

between the months of December and March, producing

distinct wet and dry seasons (Fensham, 1996). At Mt.

Surprise, the mean daily maximum temperature is 35.1�C
inNovember and themean dailyminimum temperature is

9.6�C in July (Bureau of Meteorology, 2007). Forty Mile

ScrubNP supports large stands of a type of dry rainforest

known as semi-evergreen vine thicket (SEVT) and is one

of the largest remaining inland dry rainforest patches in

north Queensland (Webb et al., 1984). Because SEVT

is similar to several ecosystems around the world, for

instance, dry forests of Central and South America and

South-East Asia and dry scrub forests and subtropical

thicket of southern Africa (White, 1983; Swaine et al.,

1990;Menaut et al., 1995;Murphy&Lugo, 1995; Rundel

& Boonpragob, 1995; Sampaio, 1995; Cowling et al.,

2005), results from this study may assist in understanding

the flammability characteristics of other ecosystems.

Semi-evergreen vine thicket is characterised by an

uneven canopy level, ranging 4–9 m in height with

emergent species ranging 9–18 m height (Webb, 1959;

Swarbrick et al., 1998). At Forty Mile Scrub, SEVT

occurs on highly weathered basaltic soils in a generally

flat landscape and exists as a very isolated patch
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surrounded by a matrix of Eucalyptus savanna and

Acacia scrub (Fensham, 1996).

High-intensity fires are not a regular occurrence

within rainforest ecosystems (Bowman, 2000). However,

the surrounding dry Eucalyptus savannas pose a fire risk

to the dry rainforest. As a result, the land managers at

Forty Mile Scrub regularly conduct control burns of the

Eucalyptus savannas to control the potential spread of

wildfires. Despite this, several fires over the past few

decades have spread from wildfires on adjacent land and

caused significant damage to the dry rainforest patches

at Forty Mile Scrub. These include fires in 1998, 2001

and 2003 (C. O�Keefe, 2007, pers. comm.). According

to local rangers, fire intrusion has become a major

challenge to park management and the primary threat

to dry rainforest preservation (C. O�Keefe, 2007, pers.

comm.).

The increase in fire threat has been attributed to the

invasion of Forty Mile Scrub by Lantana camara

(Fensham et al., 1994). In 1993, 73% of the dry

rainforest at Forty Mile Scrub contained 5000 or more

individuals of L. camara per hectare, compared with low

densities of L. camara in 1960. Fensham et al. (1994)

proposed a model for this increase in L. camara densi-

ties. Digging by feral pigs killed canopy trees, facilitating

the establishment of L. camara, which in turn promoted

intense fires, causing further death of canopy species and

proliferation of L. camara. Fensham et al. (1994) sug-

gested that L. camara fostered these intense fires by

increasing mid-storey fuel loads.

Data collection

Data were collected to address ignitability in three

different ways: measuring functional traits, conducting

laboratory burns of plant material and measuring fuel

beds in the field. Initial field work, including measure-

ments of fuel beds, was conducted on 6–8 November

2007, with sample processing and burning procedures

occurring during the 2 weeks following field work. This

time of year (at the end of the dry season) is when

wildfires are most likely to occur in the Australian

tropics (Anderson et al., 2005), while leaf loss is highest

during the dry season. Additionally, twig burning trials

were performed following sampling on 11–12 April 2008

(wet season). Samples were collected from L. camara

and compared with 10 native species chosen as repre-

sentative trees and shrubs from the ecosystem (Table 1).

Twig and leaf dry matter content

The functional traits leaf dry matter content (LDMC)

and the twig dry matter content (TDMC) were collected

following the protocol from Cornelissen et al. (2003).

The dry matter content was defined as the dry mass of

a sample in milligrams divided by the saturated mass

in grams. Three stem samples at least 30 cm from the

growing tip and with at least three leaves were taken

from L. camara and 10 native species (Table 1). This

was performed for nine individuals of each species

randomly chosen throughout the study area. All samples

were placed in an airtight plastic bag with a damp paper

towel in a dark cooler to keep fresh. Samples were

refrigerated until processing.

To measure TDMC, the cut end of each stem sample

was immersed in deionised water for a minimum of 12 h

in the dark to ensure water saturation. The following

morning, three terminal twigs of 10–15 cm in length

were taken from each individual sample, stripped of all

leaves and weighed for their saturated mass. The twigs

were then placed in a drying oven at 75–80�C until

constant mass was reached. To determine LDMC, fully

expanded and mature leaves were taken at the petiole

from the stems placed in deionised water overnight, as

per the above-mentioned protocol. Three individual

leaves were taken from each individual plant collected.

The saturated mass was taken, and then each leaf was

dried at 75–80�C until constant in mass.

Burning trials for leafy and woody material

Small-scale ignitability tests were conducted in the

laboratory to determine the ignitability of L. camara

and the 10 native species. The ignitability protocol was

adapted from Valette (1992). Our set-up consisted of a

2 · 3 cm wire mesh basket mounted on a rack 1 cm

above a long-stemmed butane lighter. The wire mesh

was 0.5-cm gauge, allowing the heat to easily pass

through the basket while still supporting the sample

material. A ruler was secured vertically directly behind

Table 1 A list of native dry rainforest species studied at Forty Mile

Scrub, their frequency of occurrence and their growth form.

Frequencies were calculated as the percentage of stems over

1.4 m tall divided by the total number of stems sampled

Species % frequency Growth form

Alectryon connatus 80 Tree

Austromyrtus sp.

(Forty Mile Scrub GCS 1785)

62 Tree

Carissa ovata 88 Shrub

Citriobatus spinescens 64 Shrub

Diospyros humilis 80 Shrub

Ehretia membranifolia 22 Tree

Geijera salicifolia 72 Tree

Notelaea microcarpa 78 Tree

Ozothamnus cassinioides 60 Shrub

Strychnos psilosperma 52 Tree

Source: Fensham, 1996.
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the mesh basket to obtain a visual estimate of flame

height during burning trials.

For leaf burning trials, leaf material was stored in

airtight bags with damp paper towels that had been

refrigerated since field collection. A 1-cm2 section of leaf

was cut and placed in the middle of the wire mesh basket.

An individual trial began with the ignition of the lighter

and the start of calibrated stopwatch. At the point of

flame onset, the ignition source was turned off and the

sample allowed to burn freely. Four time intervals were

measured from the initial exposure to flame: onset of

glowing combustion, onset of flaming combustion,

extinguishment of flaming combustion and extinguish-

ment of glowing combustion. Glowing combustion was

defined as the visible appearance of glowing embers on

the material, and flaming combustion was defined as an

observed flame in the material. In addition, we recorded a

visual estimate of the flame height at its highest point. An

individual trial was complete when smouldering com-

bustion was no longer observed. Leaf burning trials were

conducted for L. camara and seven of the native species,

with 15–20 trials for each species. Citriobatus spinescens

(F. Muell.) Druce and Ozothamnus cassinioides (Benth.)

Anderb. were not included as there were no leaves with a

1-cm2 section available. Ehretia membranifolia R.Br. was

not included because there was no leafy material avail-

able at the time of sample collection, because of leaf

shedding in the dry season.

Twig burning trials involved the same experimental

set-up with a few slight modifications. To ensure

consistency of size, twig specimens 20 mm in length

with a diameter of 5–8 mm were used. This diameter was

chosen as this range is the predominant size seen on

L. camara plants. The bark was removed to test only the

woody tissue and to eliminate variation in bark structure

and thickness. The onset of flaming combustion, flame

height and flame extinguishment were the variables

measured for twig samples. Because of visibility con-

straints, glowing combustion times were omitted for

twig samples. Ten or eleven trials were conducted for

each of the 10 native species (Table 1) and L. camara.

Fuel bed measurements

Fuel bed measurements were conducted to compare dry

rainforest invaded by L. camara with non-invaded dry

rainforest in November 2007. Six plots in each type were

set up in random locations at least 40 m from an edge

to reduce any potential edge effects. Regions of the dry

rainforest in the national park were predefined as invaded

or non-invaded. Invaded areas were those designated by

Fensham et al. (1994) as having at least 5000 L. camara

plants per ha, while non-invaded had no L. camara.

Within each region, plot centres were randomly deter-

mined and four quadrats of 0.25-m2 area were established

1 m from the centre in each of the cardinal directions.

At each plot centre, % canopy cover was estimated and

global positioning system (GPS) co-ordinates were

recorded using a Garmin GPS device. Within each

0.25-m2 quadrat, the proportion of ground covered by

fuels, fuel bed depth and leaf litter depth were measured.

Fuels were broken up into three size classes, based on

the diameter of each piece of woody material (0–6 mm,

6–25 mm and 25–75 mm) and estimated as a percentage

of the total quadrat. The areas covered by bare ground

and rock cover were also estimated.Within each quadrat,

mean leaf litter and fuel bed depth were found using five

random measurements within the quadrat. Leaf litter

depth was defined as the distance from the soil to the

highest fallen leaf within the quadrat. The fuel bed depth

was defined from the ground to the highest woody

material assuming a continuous layer to the ground.

Data analysis

The assumptions of ANOVA were examined for each data

set. When data sets violated an assumption, a non-

parametric Kruskal–Wallis test was performed. Where

there were significant species effects, pairwise compar-

isons between L. camara and each native species were

performed using Wilcoxon rank-sum tests with alpha

being revised using the Bonferroni correction (Zar,

1999). Only two variables had data that satisfied the

assumptions of ANOVA (leaf glowing combustion onset

and leaf glowing combustion duration); all other vari-

ables were analysed with the non-parametric analyses.

Because fuel bed data were represented as a proportion,

they were arcsine square root transformed to meet the

assumptions of ANOVA. All data were analysed using

JMP Version 7 (SAS Institute Inc., Cary, NC, USA).

Results

Twig and leaf dry matter content

There were significant differences among the species

studied for both TDMC and LDMC (TDMC v2 =
50.71, P < 0.001, LDMC v2 = 52.82, P < 0.001;

Fig. 1). For both traits, L. camara had the lowest value

of all species studied except for LDMC in E. membra-

nifolia. Wilcoxon rank-sum tests revealed L. camara had

significantly lower LDMC than four native species and

significantly lower TDMC than five native species.

Burning trials

In leaf burning trials, there was a significant species

effect for both glowing duration and flame duration
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(glowing duration F7,62 = 11.411, P < 0.001; flaming

duration v2 = 32.33, P < 0.001; Fig. 2). Lantana

camara had the lowest mean value for each variable,

and pairwise comparisons found L. camara to be

significantly lower than six of the seven species tested

in glowing duration and three of the seven native species

in flaming duration.

An analysis of flame height found significant differ-

ences among the species studied (v2 = 44.00, P < 0.001;

Fig. 3). Wilcoxon rank-sum tests found that L. camara

was significantly lower in flame height than four of the

native species. There was a significant species effect for

both glowing combustion onset and flaming combustion

onset (glowing onset F7,62 = 2.946, P = 0.010; flaming

onset v2 = 20.36, P = 0.005; Fig. 4). Wilcoxon rank-

sum tests found that L. camara had significantly lower

values than three of the native species in glowing onset.

Twig burning trials found no significant differences

between species for both flame height and flame duration

(height v2 = 9.29, P = 0.505; duration v2 = 13.78,

P = 0.183). There were significant differences in the

time to flame onset (v2 = 36.50, P < 0.001). Pairwise

comparisons revealed no significant differences between

L. camara and any of the native species.

Fuel bed measurements

Plots of dry rainforest invaded with L. camara had

significantly higher percentage cover of total woody

fuels than dry rainforest without L. camara (v2 = 12.42,

P £ 0.001; Table 2). When fuels were broken into small

(0–6 mm diameter), medium (6–25 mm diameter) and

large (25–75 mm diameter) classes, L. camara-invaded

plots had significantly more cover by medium-sized fuels

(v2 = 7.68, P = 0.006; Table 2). There were no signif-

icant differences in the % cover of small- and large-class

fuels (small fuel v2 = 0.86, P = 0.352; large fuel

v2 = 0.02, P = 0.897).

Finally, L. camara-invaded plots had significantly

higher fuel bed and leaf litter depths than non-invaded

plots (fuel depth v2 = 26.69, P < 0.001; litter depth

v2 = 5.22, P = 0.022; Table 2). For L. camara-invaded

plots versus non-invaded plots, fuel bed values were

65.49 and 9.13 cm, respectively, while leaf litter depths

were 3.0 and 2.3 cm.

Discussion

We proposed two primary mechanisms by which

L. camara could alter fire regimes in Australian dry
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rainforest: (i) by being more ignitable than native species

and so increasing the flammability of the ecosystem or

(ii) by altering the fuel bed properties of the ecosystem.

We found that L. camara most likely alters fire regimes

by altering fuel beds (facilitating fire intensity and

spread) instead of by increasing biomass ignitability.

Lantana camara alters fuel loads by creating higher

fuel beds, a greater amount of biomass of fuel and a

more continuous fuel bed. Importantly, L. camara

contributes to more continuous fuel beds in two different

ways: as horizontal fuels and as ladder fuels (Brooks

et al., 2004). There are several trajectories for an

ecosystem where an invasive plant provides greater

horizontal and vertical fuel continuity (Brooks et al.,

2004). First, horizontal continuity will increase the fire

frequency and extent, both of which have been observed

in the study area (Fensham et al., 1994). Furthermore,

greater vertical continuity can increase fire intensity and

convert surface fires to crown fires. Crown fires can be

more destructive, because they often kill the canopy-

level species that provide structure for the rest of the

community. At the study site in Forty Mile Scrub NP,

more destructive fires have occurred in the last 20–

30 years, and this shift is thought to be largely associ-

ated with the L. camara invasion (Fensham et al., 1994;

C. O�Keefe, 2007, pers. comm.). The habit of L. camara

readily contributes to the development of ladder fuels, as

this species can grow as a vine that can climb into the

canopy (Hyland et al., 2002).

Our examination of the three fuel size classes

provides further insights as to how L. camara might be

altering the fire regime. We found greater proportions of

medium fuels in L. camara-invaded dry rainforest.

Medium- and large-class fuels of L. camara have greater

heartwood to pith ratio than small class fuels, and thus,

they will directly increase fire intensity and residence

time (Pyne et al., 1996; Morvan & Dupuy, 2004). This

will ultimately result in higher native plant mortality

because of more intense fires (Wade, 1993), or greater

fire residence time (Cochrane et al., 1999). So, although

we did not directly test whether the higher proportion of

fuels in the medium-size class associated with L. camara

invasion actually resulted in greater fire intensity and

residence time in dry rainforest, there is evidence from

other ecosystems to suggest that this would be the case

and that this would likely lead to the higher mortality of

dry rainforest trees proposed by Fensham et al. (1994).

While our findings indicate that L. camara contrib-

utes to the fuel load and fuel distribution, we did not

find evidence that this species represents a more ignitable

fuel than native species in this environment. This was

evidenced in the burning trials where L. camara had

shorter glowing and flaming combustion durations and

lower flame height than several native species. Short
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Table 2 Averages of total fuel, three size classes, fuel bed depths

and leaf litter depths from plots in Lantana camara-invaded areas

and non-L. camara-invaded areas. Stars beside P-values represent

significant differences between the two plot types

Measured

variable

L. camara-

invaded

plots

Non-L. camara-

invaded

plots P-value

Total fuel

cover (%)

88.5 68.0 <0.001*

Large-class

fuel cover (%)

8.0 7.0 0.352

Medium-class

fuel cover (%)

29.5 13.5 0.006*

Small-class

fuel cover (%)

51.0 47.5 0.897

Fuel bed

depth (cm)

65.5 9.1 <0.001*

Leaf litter

depth (cm)

3.0 2.3 0.022*
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combustion duration suggests that L. camara is a weak

fire promoter, because it does not retain a flame (Bond &

Keeley, 2005). This may actually decrease the risk of fire

spread by decreasing the amount of time neighbouring

individuals are exposed to fire. The low flame height of

L. camara also suggests a low flammability, as flame

height is positively correlated with fire intensity (Valette,

1992; Catchpole, 2002).

We found similar results with the trait measurements.

Lantana camara had significantly lower values than most

of the native species in LDMC and TDMC measure-

ments. Lower values for dry matter content indicate an

ability to retain water more readily, and higher water

retention correlates with a lower ignitability, meaning

that, when fully hydrated, L. camara should not ignite

as easily as most dry rainforest species (Dickinson &

Kirkpatrick, 1985). Collectively, this suggests that

L. camara is less likely to ignite than several native

species and that when L. camara does burn, it does so

for a shorter duration and at a lower intensity than some

native species. This does not support the hypothesis that

L. camara is altering the flammability of the ecosystem

by introducing a more ignitable fuel to the ecosystem.

Our study supports the fire-Lantana feedback cycle

proposed by Hiremath and Sundaram (2005) by sug-

gesting a mechanism by which L. camara promotes fire:

by introducing more fuel and a more continuous fuel

load to the dry rainforest ecosystem. At the stem level,

L. camara is not more flammable than native species.

However, at the plant and community level, there are

significantly greater amounts of woody biomass in the

understory resulting in more frequent fires. These

characteristics probably lead to fires with a greater

intensity and longer residence time. Lantana camara has

established itself in Forty Mile Scrub and has exposed

the dry rainforest to a higher susceptibility of fire

occurrences. Each successive fire leads to an exposed

area where further regeneration will occur (Fensham

et al., 1994). Thus, L. camara is promoting an environ-

ment where it has a competitive advantage.

It is important to use this knowledge to try and

predict the future trajectory of dry rainforests, as they

are structurally similar to other ecosystems, especially

tropical dry forest and subtropical thicket in Africa

(White, 1983; Swaine et al., 1990; Menaut et al., 1995;

Cowling et al., 2005) and the dry evergreen and mixed

deciduous forests of Thailand and South-East Asia

(Rundel & Boonpragob, 1995). First, dry rainforest

invaded by L. camara already exists as a degraded

ecosystem. Fensham et al. (1994) noted that an increase

in L. camara cover negatively correlated with both tree

cover and native species richness. Thus, L. camara

promotes its own existence by increasing light availabil-

ity, while also reducing the number of native species

within the same area (Gentle & Duggin, 1997; Duggin &

Gentle, 1998). While the reduction in species richness

may partially be due to competition with L. camara, it

may also be due to poor performance of native species

in response to fire events. Each subsequent fire event in

dry rainforest may shift the ecosystem away from a

mature rainforest and towards a L. camara-dominated

community. With an open canopy and available sun-

light following a fire, L. camara may outcompete most

native species because of its previously mentioned

advantages in disturbed environments. Following

L. camara establishment, the burnt area could develop

back into dry rainforest or into Eucalyptus savanna,

depending on which species eventually dominate the

canopy level. This results in a dynamic boundary

between the savannas and rainforest patches, shifting

following each fire event. With an increase in fire events,

it is possible that the extent of dry rainforest could

decrease at higher rates than before L. camara invasion.

Because complete removal of L. camara is impractical,

management of these lands should focus on targeted

removal (hand-pulling method) at all forest edges that

border savannas or around areas of high conservation

value, to break up ground-level fuel continuity

(J. Dohn, Z. C. Berry & T. J. Curran, unpubl. data).
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