PROCEE·DINGS
FOURTH VICTORIAN WEED CONFERENCE

Plants Behaving Badly:
in agriculture and the environment

7-8 October 2009
Mercure Hotel, Geelong

Weed Society of Victoria Inc.
PO Box 987, Frankston, Victoria 3199

Tell fax 03 9576 2949
Email secwssv@surf.net.au
Website www.wsvic.org.au

assumptions were tested and met prior to
analysis.
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Introduction
Fairy grass or common blown-grass
(Uic1magrostis ji/ijonllis (G.Forst.) Trin.) is
an emerging indigenous weed in Australia
that has extensively colonised areas of dry
lake beds in western Victoria during the
current drought. Whilst the plant is not
of environmental concern, it causes many
social problems where it grows in large
populations close to townships. Large
numbers of the plants' detached mature
seed heads (panicles) disperse from the
grass growing on lakebeds, subsequently
lodging against nearby fences, railway
lines, machinery and buildings. This accumulation of material initiates concerns
with respect to the safety, fire hazard, and
the general nuisance it provokes (Poussard
2004). Several control measures have been
employed by management authorities to
control blown fairy grass seed heads, but
there effect in both in the short and longterm is unclear.
A study was undertaken to determine
the effect of a number of control treatments on the cover of fairy grass and the
total biomass of its inflorescences during
the year of treatment and the following
year, as well as on the viability of seeds
produced. The treatments investigated
were: slashing with removal and retention of slashed material; broadcasting seed
of desired native species as competitors;
glyphosate based herbicide at different
concentrations; grazing; and burning.

Seeds were tested for germination under
the follOWing conditions: 15/25 C, 12 h
thermoperiods coinciding with 12 h dark/
light cycles. Ungerminated seeds were
tested for viability using tetrazolium chloride (Freeland 1976).
In addition, grazing was trialled on
McCosslens Swamp with sheep at 3.5
dry ewes ha-I • Eight 10 x 10 m grazing
exclosure plots were established across the
lake.
To examine the effectiveness of fire as a
management tool, site colonisation of fairy
grass and associated plant species was
also observed following a controlled bum
on Lake Learmonth in January 2008. Fairy
grass seeds remaining in the seed bank after the fire were tested for germination.
Foliage cover (using the point intercept method) and seed head biomass of
fairy grass were assessed two and twelve
months after treatment to assess the effect
of treatment in the short term and longer
term.
Fairy grass foliage cover and biomass
were analysed with univariate linear mixed
effects models (LME). Following univariate techniques,multivariate data were
analysed using the non-parametric Twoway Analysis of Similarities (ANOSIM2).
A one-way Analysis of Variance (ANOVA)
was used to compare seed germinability following herbicide application. All
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Methods
The following treatments were applied to
the bed of Lake Learmonth: non-selective
glyphosate based herbicide (Roundup Biactive™) at 1.5 L ha- I , and 3 L ha-', slashing (with both slashed material removed
and retained), broadcasting native orache
(Atriplcx IIl1strnlasiclI Moq.) seeds at 3.5 kg
ha- I , broadcasting salt-marsh grass (PIICcillellill per/llxlI N.G.Walsh) seeds at 6 kg
ha-' and control Seed broadcasting (14th
June 2006) aimed to reduce fairy grass inflorescence biomass through competition
with desired native species. Slashing and
herbicide treatments were applied in late
November 2006.
To determine whether fairy grass
seeds remain viable after mature plants
were treated with herbicide, seeds were
collected two weeks after application.
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Herbicide treatments (1.5 L ha- 1 and 3 L
ha- 1) killed all fairy grass plants and nontarget species. Although herbicide did
not reduce the seed head biomass of fairy
grass (Figure 1a), the seed heads failed
to open fully and emerge from the leaf
sheath, thereby reducing their capacity
to disperse in the wind. Seeds from these
plants subjected to herbicide were still able
to germinate with mean total germination
of 75 ± 3%. The tetrazolium test indicated
that the ungerminated seeds could not
be classed as viable (Freeland 1976). No
Significant difference in total germination
was found between seeds collected from
plants treated with glyphosate and control
plants (P =0.280).
The application of herbicide (3 L ha- I
and 1.5 L ha-1 ) resulted in an increased
fairy grass seed head biomass by 86-150%
(Figure la, P = 0.010; P = 0.022) and foliage
cover by 34-37% (P =0.007; P =0.004) one
year after treatment. The SIMPER analysis showed that the mean foliage cover of
prickly lettuce (lilctllca serriolll L.) was reduced one year after herbicide application;
contributing to 8.6-9.5% of the dissimilarity between the herbicide and control plots.
Prickly lettuce had a mean foliage cover of
9.4 ± 0.3% in control plots and 2.4 ± 1.5%
and 1.8 ± 1.2% in 1.5 L ha- I and 3 L ha-1
herbicide treated plots respectively.

Slashing
Slashing significantly lowered seed head
biomass (thatch both removed and retained) one month after treatment (Figure la, P <0.001). However, these differences were not retained 12 months after
the treatment was applied (Figure Ib, P
= 0.435). Although the seed head biomass
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Figure 1. Main effects of treatments on fairy grass seed head biomass a) two
and b) twelve months after treatment on Lake Learmonth. C = control, HI
= herbicide at 5 L ha-1, H2 = herbicide at 3 L ha-I, Bl = seed broadcasting
of native orache, B2 = seed broadcasting of salt-marsh grass, S1 = slashing
with thatch removed, S2 slashing with thatch retained. Error bars
represent ± standard error. '" denotes means are significantly different from
control.
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was reduced by slashing, foliage cover of
fairy grass was not reduced in the treatment year (P = 0.283) or the following year
(P= 0.118).

Seed broadcasting
Little recruitment was observed from
broadcast seed of both native orache and
salt-marsh grass; fairy grass foliage cover
and seed head biomass was not found to
differ significantly in the year of treatment
or in the following year with a seed broadcasting treatment (Figure la).

Grazing
Low foliage cover of fairy grass was found
on McCosslens Swamp six months after
the treatments were applied. Grazing did
not significantly effect the plant community composition during this year (P =
0.121).

However, 18 months after the establishment of the grazing exclusion plots, higher
fairy grass foliage cover and seed head biamass was found in grazed plots (Figure 2,
P = 0.007). In addition to increased foliage
cover, higher seed head biomass of fairy
grass was found in un-grazed plots (P =
0.008) despite the low cover of fairy grass.
The composition of the plant community
also differed between the treatments (P =
0.001). Specifically, higher foliage cover of
prickly ox-tongue (HelmintllotIJeca echioides
(L.) Holub.) was found in grazed plots,
contributing to 53.6% of the dissimilarity
between treatments. The remainder of dissimilarity was explained by fairy grass,
which had increased abundance in grazed
plots. These changes to the community
composition were not retained in the following growth season.
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Figure 2. Main effect of treatment
on foliage cover of fairy grass
18 months after treatment on
McCosslens Swamp. Error bars
represent ± standard error. "" denotes
mean was significantly different
from ungrazed treatment.
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Fire
Fairy grass plants were able to survive the
controlled burn and persist into the following growth season. In addition, large
numbers of fairy grass seed remained in
the top o-5mm of soil (6.7-9.1 seeds em-!),
with 30-41% of seeds remaining viable.
Fire did not significantly affect seed viability (P >0.05).
Discussion
Herbicide and slashing effectively reduce
the impact of blown fairy grass seed heads
during the year of treatment. Herbicide is
generally applied late season (late November-December) to control fairy grass. By
this time, however, the seeds have reached
maturity and are able to germinate readily.
Additionally, such late application is likely
to increase the seed bank on the lake as
seed head dispersal is reduced. Late season herbicide also reduced the subsequent
recruitment of the exotic prickly lettuce.
Fairy grass was therefore able to re-invade
the site in the year following treatment in
greater abundance and with less competition from prickly lettuce; its foliage cover
increased by 86-150% and seed head production increased by 34-37%, thus exacerbating the problem.
Whilst slashing was found not be effective in the long term, H was not found to
be counter productive like herbicide treatments.
Grazing presented a different response
to slashing, however. After 18 months of
treatment, plant composition shifted, favouring fairy grass and disadvantaging
prickly lettuce. This may be due to selective grazing.
Fairy grass was observed to be able
to survive a fire event into the following
growth season. In addition, large numbers
of seed in the top 5 mm of soil were able to
withstand the fire.

Acknowledgments
This research was funded by an Australian
Postgraduate Award (Industry) scholarship. Financial assistance was provided
by Department of Sustainability and Environment (DSE), City of Ballarat (CoB)
and Horsham Rural City Council (HRCC).
Special thanks to Roger Macaulay (DSE),
Daryl Wallis (CoB), late Rob Jory and University of Ballarat technical staff for their
assistance.
References
Freeland, P.W. (1976). Tests for the viability
of seeds. !oumal of Biological Edllcatioll
10,57-64.

Poussard, H. (2004). Management of fairy
grass (Lnclmagrostis filiformis, formerly
Agrostis aVel/acea) in the Wimmera and
Ballarat areas. Learning and Action, St
Kilda East.
Sheley, R.L. and Krueger-Mangold, J.M.
(2003). Principals for restoring invasive
plant-infested rangeland. Weed Sciellce
51,260-5.
Sheley, R.L., Svejar, T.J. and Maxwell, B.D.
(1996). A theoretical framework for developing successional weed management strategies on rangeland. Weed
TecllllolD~J 10, 766-73.

Conclusion
The results emphasise how management
aimed at achieving short term goals, without considering its effect in subsequent
years, are ineffective in the long term and
can even be counterproductive.
Fairy grass is often only controlled once
it has established and large numbers of its
seed heads blow into township areas causing concern. A pro-active management approach, such as seed broadcasting of competitors prior to its establishment, may
prove more effective and efficient in the
long term on recently dry/drying lakes.
On lakes where fairy grass is already
established, management should focus on
speeding and directing plant succession
towards a more desirable outcome (Sheley
et al. 1996, Sheley and Krueger-Mangold
2003). Where herbicide is necessary, it
should be applied prior to seed maturity
and vegetation carefully mapped out to
avoid killing non-target species.
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