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Summary   Lachnagrostis filiformis (Forst.) Trin., 
commonly known as  fairy grass, is a native grass that 
has recently become a major concern for rural com-
munities. Its dried seed-heads are blown by the wind 
and build up against fences, buildings and vegetation 
becoming a severe fire hazard.

Four dry lake beds in western Victoria were se-
lected to determine if environmental factors (pH, soil 
salinity and soil moisture) are related to the presence 
of L. filiformis. Seeds from two different populations 
were used to determine the ideal germination condi-
tions of L. filiformis seeds.

There was a significant relationship between 
soil salinity and soil moisture on the presence of L. 
filiformis seeming to indicate its preference for moist 
environments and its high salt tolerance.

The overall germination results were poor for both 
populations at constant temperatures but improved 
under fluctuating temperatures. The results seem to 
indicate that L. filiformis needs lower temperatures 
to break dormancy and will not germinate at high 
temperatures.

Keywords    Lachnagrostis filiformis,  dry lakes, 
 germination,  environmental factors.

INTRODUCTION
Lachnagrostis filiformis is native to Australia, New 
Zealand and various Pacific islands. It is a faculta-
tive perennial grass growing on dry lake beds and 
other sites with residual moisture. It has prompted 
widespread community concern and media attention 
in recent years in Victoria due to mass accumulation 
of seed-heads that appear each summer near dry lake 
beds. Large numbers of disarticulated mature pani-
cles are blown away, scattering seeds. These build up 
against fences, rail lines and houses becoming a severe 
fire hazard, block water inlets and are a nuisance to 
farms as they fill sheds (Poussard 2004). The seed-
heads of L. filiformis can become toxic to livestock 
when infected by the bacterium Rathayibacter toxicus 
via nematode vectors resulting in the ‘flood plain 
staggers’ which can be fatal (Bryden et al. 1991). The 
densities of populations of L. filiformis have increased 
in recent years. Causative factors suggested for this 
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increase, include a combination of drought, climate 
change and human disturbance.

The aims of this research were to understand the 
environmental factors that are associated with the 
presence of L. filiformis and to investigate its ecology. 
Specifically, the aims were to determine the major en-
vironmental factors associated with the presence of L. 
filiformis and to examine the optimum temperature and 
light requirements for L. filiformis seed germination.

MATERIALS AND METHODS
Study area   Western Victoria is currently affected by 
the longest drought on record with many of the lakes 
in the area becoming dry. The study was conducted 
on four dry lake beds in western Victoria (Figure 1). 
Booroopki Swamp, Natimuk Lake and Lake Lear-
month are between 400 and 500 hectares in area while 
Dock Lake is 215 hectares 

These lakes were chosen due to their different 
management strategies for L. filiformis. Two of the 
lakes are regularly sprayed using glyphosate-based 
herbicide, one has a fire-break graded around the 
perimeter and through the lake bed and the other has 
had no active management.

Figure 1.   Location of study sites across western 
Victoria.
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Field survey   Each lake was divided to four zones 
with cardinal transects. The four zones were designated 
as edge, mid 1, mid 2 and centre. In each zone a 100 m 
× 5 m transect was laid out in the opposite orientation 
to the cardinal transects. Within each of these transects 
16 1 m × 1 m quadrats were randomly sampled and 
the vegetation cover assessed.

Environmental factors   Four soil samples (10 cm 
× 10 cm × 10 cm) were collected from each transect 
and tested for pH and Electrical Conductivity (EC1:5) 
using standard procedures. The measurements were 
then converted to soil salinity (ECe) by multiplying 
the value by the conversion factor based on the soil 
texture of the sample (Gibbs 2000).

To measure soil moisture, samples of approxi-
mately 600 g were weighed, dried at 105°C for 48 h 
and then reweighed. The percentage of moisture loss 
(ML) was then calculated.

Germination requirements   Lachnagrostis fili-
formis seeds were collected from two different sites 
in western Victoria: North Lake and Natimuk Lake 
during December 2004 and March 2005 respectively. 
The seed was hand-thrashed, air-dried and stored at 
room temperature at the University of Ballarat. L. 
filiformis seeds were randomly selected and placed in 
9 cm Petri dishes (50 seeds per replicate for constant 
temperatures and 25 seeds per replicate for alternat-
ing temperatures). They were positioned on one sheet 
of Whatman® No.1 filter paper, in rows and the filter 
paper was then moistened with distilled water. 

Cabinets were set to the following temperatures; 
20, 25 and 30°C constant temperatures, and alternating 
temperatures of 15/20, 15/25 and 15/30°C. Eight repli-
cates from North Lake and Natimuk Lake were placed 
in each cabinet. Four replicates had a 12 h light/12 h 
dark regime and four were keep in 24 h of darkness 
(except the few minutes of light received daily while 
seeds were checked) by wrapping the Petri dishes in 
aluminium foil. The seeds were checked daily for ger-
mination. Seeds were considered germinated when the 
radicle protruded through the seed coat to a minimum 
of 1 mm. The germinated seeds were removed and the 
number of seeds germinated, the sum of all germinated 
seeds and the percentage were calculated and recorded 
daily. After the initial germination any Petri dish that 
showed no new germinations over 5 consecutive days 
was removed.

Statistical analysis   Proportion data was arcsine 
transformed. Field survey data was analysed using 
Kruskal-Wallis test, as it did not meet the assumptions 
of normality. ANOVA was used to test treatment effects 

for germination. Environmental data was analysed 
using Spearman’s rho correlation, as it did not meet 
the assumptions of normality. Statistical analyses were 
conducted using SPSS for windows 11.0 version.

RESULTS
Field survey   The results of the field survey show 
that L. filiformis was present at Booroopki Swamp, 
Natimuk Lake and Lake Learmonth but was not 
recorded at Dock Lake. L. filiformis was present in 
each zone of Natimuk Lake and Lake Learmonth, 
but was not present on the edge zone of Booroopki 
Swamp (Figure 2).

The results of the analysis indicate that Lake was 
significant (P <0.05) while direction and zone were not 
significant (P >0.05). Natimuk Lake had the highest 
cover of L. filiformis.

Environmental factors   Lachnagrostis filiformis 
cover is highly positively correlated (P <0.05) with 
ECe, soil moisture and pH. The highest correlation (P 
<0.01) was with both ECe and soil moisture while the 
correlation with pH was just significant (P = 0.047).

Lachnagrostis filiformis was recorded on sites that 
are considered to be highly saline (ECe = 8–16) with 
one site having a reading of 15.9; bordering on highly 
saline. The presence of L. filiformis decreased on sites 
with low salinity levels.

Germination trial   The overall germination rates at 
constant temperatures were poor with the highest being 
24% while at alternating temperatures it was 68%. The 

Figure 2.   The mean cover (%) of L. filiformis on each 
lake and in each zone.
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results indicated that temperature (F = 214.4, P = 0.00), 
light (F = 40.4, P = 0.00) and population (F = 5.16, P 
= 0.026) were all significant. The post hoc test indi-
cated that there was a significant difference (P ≤0.05) 
between all temperatures except between 25 and 30°C 
and between 15/20 and 15/25°C. The temperature that 
had the highest mean germination (46%) was 15/20°C 
while the lowest (0.1%) was at 25°C.

Seeds that received 12 hours of light had higher 
mean germination than seeds that received no light. 
The exception was the seeds germinated at 20°C where 
the seeds that received no light had a higher rate of 
germination (see Figure 3) 

The seed collected from North Lake had a much 
higher germination rate (5.4%) overall than those from 
Natimuk Lake (1.2%). At 20°C the seeds germinated in 
24 hours of darkness had increased germination but at 
the higher temperatures no germination resulted.

DISCUSSION
The results indicate that L. filiformis seems to have a 
preference for areas of high soil moisture. It was rarely 
found in areas of low soil moisture such as around the 
edges of the lakes. Its presence on the edges of Lake 
Learmonth could be due to the edges of this lake hav-
ing high moisture and high salinity.

One of the species that has been suggested in the 
past for use on rehabilitating salinity affected areas 
is L. filiformis (Huxtable 2003). The results indicate 
that L. filiformis tolerates highly saline sites but that 
it also tolerates non-saline areas. The lakes that have 
undergone chemical spraying were found to be more 
saline than the others and this could be because the area 
is naturally saline or due to the chemicals being used 
on the lake beds to control Lachnagrostis species. 

The germination rates for L. filiformis at all con-
stant temperatures and treatments were poor while 
they increased under fluctuating temperatures. This 
supports a previous study that showed that constant 
temperatures inhibit germination (Bauder et al. 2002) 
as some species require fluctuating temperatures to 
break seed dormancy (Baskin and Baskin 2001).

There has been little research in Australia on the 
ecology and management of L. filiformis. Information 
regarding its ecology, relevant environmental factors 
effecting its distribution and its possible future spread 
in Australia is currently being collected and analysed 
with a regard to future management.
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Figure 3.   The effect of temperature and light on 
germination of L. filiformis seeds from North Lake 
and Natimuk Lake.

North Lake

Temperature (°C)

15/3015/2515/20302520

M
ea

n 
g

er
m

in
at

io
n 

(%
)

70

60

50

40

30

20

10

0

12/12

24 h dark

Natimuk Lake

Temperature (°C)

15/3015/2515/20302520

M
ea

n 
g

er
m

in
at

io
n 

(%
)

70

60

50

40

30

20

10

0

12/12

24 h dark

(a)

(b)



775

Fifteenth Australian Weeds Conference

Gibbs, S. (2000). How to texture soils and test for 
salinity. Salinity Note No. 8. (NSW Agriculture). 
Available online at:. http://www.ricecrc.org/
reader/salinity/salinitynote8.pdf?MIvalObj=769
8&doctype=document&MItypeObj=application/
pdf&name=/salinitynote8.pdf. Accessed 16 April 
2006.

Huxtable, C. (2003). Using native grasses in reha-
bilitation programs. Minfo, Vol. 77-78. Available 

online at; https://www.minerals.nsw.gov.au/__
data/page/950/nativeGrasses.pdf. Accessed 15 
February 2006.

Poussard, H. (2004). ‘Management of fairy grass 
(Lachnagrostis filiformis, formerly Agrostis 
avenacea) in the Wimmera and Ballarat Areas’. 
(Learning and Action P/L, St Kilda East).




