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Wetlands going under: can invasive grasses be managed?
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Summary Burning and/or dry season cattle grazing
are being tested as means of reducing the abundance
of the invasive wetland pasture grass para grass
(Urochloa mutica (Forrsk.) T.Q.Nguyen Poaceae) in
north-east Queensland. Responses to these treatments
by native plant communities and by birds that use the
wetlands are being quantified. Grazing and/or burning
can significantly reduce abundance of para grass in the
short-term. Results so far do not indicate how native
vegetation or wetland birds that use this habitat will
respond to this management.
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INTRODUCTION

Para grass is a strongly stoloniferous perennial grass
that was introduced to Australia in the late 1800s,
though there is uncertainty about its geographical
origins. It has subsequently been adopted as an impor-
tant wetland or ponded pasture grass in northern and
north-eastern Australia. From these introductions, the
species has become naturalised across a large area. It
is problematic as it forms monocultures that jeopardise
the environmental values of natural wetlands and ripar-
ian zones (Douglas and O’Connor 2004, van Klinken
et al. 2004). Para grass has been shown to influence the
hydrology of these wetlands (Bunn ez al. 1998).

The Townsville Town Common Conservation
Park (TTCCP) in North Queensland (19°11'30"S,
146°45'30"E) covers an area of 3245 ha and supports
a diverse array of plant communities. The lowland sec-
tion of the TTCCP is occupied by a complex of saline
and freshwater wetlands (Williams et al. 2005). Para
grass was probably introduced in the early-mid 1900s
when the area was still used for grazing by domestic
cattle, goats and horses. Livestock were removed in the
mid-1970s; it was gazetted as an Environmental Park in
1980, and became a Conservation Park in 1994. Since
the removal of livestock, para grass has increased so
that it now dominates, often to virtual monoculture,
large sections of the freshwater wetlands.

This paper reports preliminary results of a study
examining the potential of prescribed burning and cat-
tle grazing to reduce the abundance of para grass, and
so affect the abundance of other plant species and the
quality of habitat for wetland birds. While the study
is examining the effects of several burning-grazing-

resting cycles, this paper presents the results of only
a single cycle.

MATERIALS AND METHODS

Twelve 6 ha (200 m x 300 m) plots were established
in an area of the TTCCP that was dominated by para
grass. Most plots also included small areas of other
plant communities, the most common of which was
dominated by saltwater couch (Sporobolus virginicus
(L.) Kunth). The plots were allocated to one of three
blocks and one plot from each block was randomly al-
located to one of four treatments. The treatments were
(i) unburned and not grazed (control); (ii) burned and
not grazed; (iii) unburned and grazed; and (iv) burned
and grazed. Burning treatments were imposed as early
in the dry season as was allowed by the moisture
content of the para grass fuel. Six plots were burned
over three days in the late afternoon/evening between
August 23 and September 1 2004, with burning being
completed by 11 pm each night. Cattle grazed the plots
from the mid-dry season, but were removed before
the start of the wet season (i.e. until mid-December).
Plots subject to grazing and burning were stocked
as soon as they carried sufficient forage. Plots were
stocked in proportion to forage availability at the start
of the grazing period. The cattle densities on the plots
were sometimes adjusted during the grazing period to
maintain high utilisation levels but to also ensure that
cattle had adequate forage to last until the end of the
grazing period. Cattle diets were provided with the
urea supplement Uramol®.

Vegetation biomass and composition of all plots
were evaluated in the early dry season 2004, prior to
the imposition of treatments (August 2004), at the end
of the grazing period (December 2004) and again in
the early part of the 2005 dry season (using a double-
rank sampling technique. In addition, the biomass of
burned and grazed plots was estimated after burning
and immediately prior to grazing and used to set cattle
numbers. Analysis was by ANOVA.

Bird usage of each plot was quantified monthly
(from July 2004) by counting all birds, by species, on
or over the plots during 20 minute surveys conducted
whilst slowly walking along 500 m of the periphery
of the plot.
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RESULTS

Initial (August 2004) above-ground biomass of the
twelve plots ranged from 15,300 to 25,900 kg ha'!, and
averaged 19,600 kg ha'! (Figure 1). The contribution
of para grass to this biomass ranged from 51-100%
and averaged 89%. At the end of the grazing period
(December 2004), above-ground biomass remained
high on control plots (mean = 17,900 kg ha') com-
pared with treated plots (2060 kg ha™! averaged across
treatments) and inter-treatment differences were highly
significant (P <0.001) (Figure 1). Differences between
treatments in the percentage of above-ground biomass
that was para grass were not statistically significant (P
=0.051). The number of animal days per ha over the
grazing period varied from 33 to 374 for burned plots
and from 418 to 649 for unburned plots. One burned
plot was stocked at a higher density than the other two
(374 animal days per ha versus 33 animal days per ha)
because large sections of that plot remained unburned
due to the high moisture content of the fuel.

During monthly bird surveys between July 2004
and July 2005, 103 bird species were identified as
occurring on plots. The total number of individual
birds observed on plots during monthly surveys varied
from 125 to 528. The numbers of birds and the number
of species fluctuated greatly over the twelve-month
period, the highest numbers being recorded in July-
September 2004, and relatively high numbers again
in February-March 2005 (Figure 2).

DISCUSSION
The greater proportion of all plots was strongly domi-
nated by thick stands of para grass. In many areas the
base of the para grass sward consisted of a thick ‘trash’
layer of interwoven stolons of para grass, including live
and dead attached material and organic matter.

Both burning and grazing had major effects on the
vegetation of the TTCCP wetlands. These effects can
be considered in terms of three aspects: (i) the extent
to which above-ground biomass of para grass was
reduced; (ii) the rate at which above-ground biomass
recovered; (iii) changes in species composition.

Fires were patchy. This variability can be attrib-
uted to spatial heterogeneity of fuel moisture contents
and changing weather conditions (temperature and
humidity) over the course of the fires. This spatial
and temporal heterogeneity meant that there was
considerable inter- and intra-plot variation in the
magnitude of reductions in above-ground biomass as
a result of the fires. Visual inspection and mapping
of the fires indicated that fuel consumption ranged
from 0—100% but most of the area of plots allocated
to burned treatments actually carried a fire. In many
places, virtually all above-ground biomass, including
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the often thick layer of accumulated dead material at
the base of the para grass sward, was consumed by the
fire. Overall, the fires consumed more than 70% of
the total above-ground biomass.

Grazing and trampling also removed a large pro-
portion of the above-ground biomass but the effect of
burning alone differed from the effect of grazing alone
in two important ways. With grazing, the reduction in
above-ground biomass was not as great and the trash
layer was compressed but not totally removed.

The stoloniferous nature of the species and the
very high biomass that characterises many popula-
tions made it impossible to follow fates of individual
plants. However, it appeared that fire did kill some
individual para grass plants. This was evident in the
weeks following the fire, when a large proportion of
para grass clumps were producing new shoots. At this
time, in places where the bulk of above-ground bio-
mass had been removed by the fire, para grass plants

(a)
30000 7 Control [OBurned
. EGrazed  MBurned and grazed —
s 25000 A
=
2
@ 20000 A
12}
© —
£
o
5 15000 A
©
[ =
=]
<]
=) 10000 A
(]
>
3
< 5000 f
0 % T
Aug 2004 Dec 2004 Aug 2005
(b)
100 +
90 -
80
172}
s
5 701
©
© 60
boy O Control
€ 50
o O Burned
S 40
B Grazed
30
M Burned and grazed
20 =] =]
10 =
0

Aug 2004 Dec 2004 Aug 2005
Figure 1. Effects of burning and grazing treatments
on (a) total above-ground biomass and (b) the percent-

age contribution of para grass to that biomass.



were reduced to relatively well-separated tussocks. A
proportion of these tussocks failed to produce new
shoots.

The single application of treatments reported here
did not result in changes in plant species composition.
Para grass remained the dominant species across the
site as a whole. This could be because species composi-
tion did not change or because any changes that did
occur were small and undetectable with the sampling
method used. Given that para grass has probably been
an overwhelmingly dominant species in these wetlands
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for several decades, the capacity of other species to
recover in the short-term may be limited by a scar-
city of propagules. Some species, such as the native
rhizomatous perennial Leersia hexandra Sw. (swamp
ricegrass), appeared more common in treated areas
where the biomass of para grass had been reduced.
Bird usage of the site, expressed in terms of both
numbers of species and numbers of individuals, in
general fluctuated greatly over the 12 months (Figure
2). These fluctuations are associated with the seasonal
wetting-drying cycle of the wetland, with relatively
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Figure 2. Effects of burning and grazing treatments on (a) the number of bird species and (b) the number of

birds recorded during monthly surveys.
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high levels of bird usage during the wet season and low
levels of usage during the dry season. Some bird spe-
cies appeared to respond to relatively minor changes
in the habitat, such as construction of fire breaks
through the para grass, and provision of fence posts that
were used as perches. A number of species, including
bustard (Ardeotis australis Gray, J.E.), brolga (Grus
rubicundus Perry) and straw-necked ibis (Threskiornis
spinicollis Jameson), exploited burned sites in the days
immediately following the fires, apparently feeding on
invertebrates killed by the fires. The large fluctuations
in bird usage in response to seasonal conditions, and
likely opposite trends in the responses of different spe-
cies, tended to mask any inter-treatment effects.

Fire and/or grazing are both useful for reducing the
above-ground biomass of para grass in the short-term.
Results so far do not indicate how native vegetation
or wetland birds that use this habitat will respond
to this management. Clearly, one-off treatments are
insufficient to effect persistent changes in para grass
abundance or other components of the systems that it
invades. The practical management of para grass would
require continuous management.
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