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Summary   Concern about the invasion of pastures in 
south-eastern Australia by Chilean needle grass (CNG, 
Nassella neesiana (Trin. & Rupr.) Barkworth) began 
to mount in the 1970s. CNG infestations can reduce 
stock carrying capacity during late spring and summer. 
This is because of the production of large numbers 
of unpalatable flower stalks. These flower stalks are 
actively avoided by stock, and have sharp seeds that 
can penetrate the hides of sheep. Research into CNG 
management in Australia has shifted towards using 
grazing as a tool to both manage and utilise CNG. 
This paper describes an experiment that commenced 
in spring 2004, comparing methods of set stocking 
and rotational grazing using both sheep and cattle as 
grazing species. 

Grazing (by sheep or cattle) significantly reduced 
the occurrence of standing CNG panicle and stem 
seed during 2004 when compared to ungrazed plots. 
However, grazing did not reduce the occurrence of 
standing CNG panicle and stem cleistogenes during 
2005 and did not significantly affect the viability of 
harvested panicle seed.

Cattle tended to graze more standing CNG panicle 
seed than sheep did during the 2004 season. This did 
not re-occur during the 2005 season. Panicle seed 
viability and cleistogene production were not sig-
nificantly affected by the type of grazer during 2004 
and 2005. Grazing management did not significantly 
affect the number of panicle seeds, panicle seed vi-
ability or number of stem cleistogenes harvested in 
2004 and 2005. 

Keywords    Chilean needle grass,  Nassella 
neesiana,  grazing management,  stockclass,  seed 
production.

INTRODUCTION
Chilean needle grass (CNG, Nassella neesiana (Trin. 
& Rupr.) Barkworth) is a highly invasive perennial 
spear grass (Gardener 1996, Storrie and Gardener 
1998). Concern about the invasion of pastures in south-
eastern Australia by CNG began to mount in the 1970s. 
CNG has also been recognised as potentially the worst 
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environmental weed of grasslands in south-eastern 
Australia (McLaren et al. 1998). 

In Argentina, its country of origin, CNG is valued 
for its winter stock feed, whilst the plant is still in its 
vegetative state (Rosengurtt et al. 1970). However, 
during warmer months the production of large amounts 
of unpalatable flower stalks and very little leaf causes 
a severe reduction in plant production and reduces 
stock carrying capacity by up to 75% (Duncan 1993, 
Gardener 1996, Gardener 1998, Storrie and Gardener 
1998). These flower stalks are actively avoided by 
stock, and the sharp seeds can penetrate the hides of 
sheep. Seed yields of up to 30,000 seeds m-2 have been 
recorded (Slay 2001). Most propagules of CNG will 
not naturally spread far from the parent, although the 
panicle seeds will readily attach to moving objects 
via the callus (backwards facing hairs) at the point 
of the seed (Gardener et al. 2003). The majority of 
CNG seeds are spread by livestock, machinery, and 
infested hay. 

Grazing and strategic rest periods can be used to 
manipulate pasture composition when timed to take 
advantage of the phenology and ecology of the less 
desirable plant in the pasture (Dowling et al. 2000, 
Friend and Kemp 2000). Grazing at the reproductive 
phase will have greater effect on seed production by 
removing floral parts, while grazing at the vegetative 
stage may delay flowering. Because of animal prefer-
ences, grazing generally disadvantages more desirable 
plants. Preferential grazing can be overcome to some 
extent through rotational grazing systems with high 
stock numbers in which stock are forced to graze less 
palatable species (Friend and Kemp 2000). 

Stock will eat CNG, even as it becomes unpalat-
able, if other feed becomes scarce (Duncan 1993). 
In Argentina, cattle producers advocate a rotation of 
50–100 days with 5–10 days on, until the CNG starts 
to dry off (Gardener et al. 1996). 

If grazing is restricted to one class of stock, the 
weed problem may still increase. In such cases, it is 
recommended that different classes of stock be used to 
‘clean up’ ungrazed plants (Popay and Field 1996).
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RESULTS
Effect of grazing on CNG seed production   The 
amount of CNG seed harvested from both the cattle 
and sheep plots was generally less than the amount 
of seed harvested from the ungrazed control plots 
(Table 2). Grazing significantly reduced the amount 
of panicle and stem cleistogenes harvested during 
the 2004 season when compared with ungrazed plots 
(both P = 0.015). 

During the 2004 season, ungrazed plots had 74 
g panicle seed m-2 and 960 cleistogenes m-2, whilst 
grazed plots had as low as 4 g panicle seeds m-2 and 
230 cleistogenes m-2. A similar trend for the effect of 
grazing was observed in 2005, but the results were 
not statistically different. Grazing did not affect the 
amount of cleistogenes harvested in 2005. Ungrazed 
plots had 52 g panicle seeds m-2 and 1.3 g cleistogenes 
m-2. The viability of the panicle seeds harvested from 
both grazed and ungrazed plots was not significantly 
different during 2004 (77–82% viable) or 2005 (75–
85% viable) (Table 2). 

Effect of grazing management on CNG seed pro-
duction   The use of a four paddock grazing rotation 
based on a 12 DSE ha-1 stock rate (48 DSE ha-1 peak 
stock rate) was not sufficient to reduce the amount of 
CNG seed produced when compared with set stocked 
plots. Grazing management did not significantly affect 
the number of panicle seeds, panicle seed viability 
or number of stem cleistogenes harvested in 2004 or 
2005 (Table 3). 

DISCUSSION
In 2004 grazing (by sheep or cattle) significantly 
reduced the CNG panicle seed production when com-
pared with ungrazed plots and cattle were more likely 
to graze reproductive CNG stalks than sheep were.

However, given the late spring growth flushes 
during both 2004 and 2005, the grazing treatments 
imposed could not keep ahead of the pasture and weed 
growth, even in the rotational plots. It was observed 
that the window of opportunity for grazing CNG to 

Research into CNG management in Australia has 
shifted towards using grazing as a tool to both manage 
and utilise CNG. This trial aimed to compare the ability 
of sheep and cattle to reduce the seed production of 
CNG in set stock or rotational grazing systems.

MATERIALS AND METHODS
The experiment was conducted at ‘The Elms’ in Green-
vale, Victoria, Australia (38°04'S, 141°40'E). The pad-
docks used had been previously grazed by sheep with 
a more recent history of cattle grazing. The farm is on 
grey-brown fine to very fine sandy loam soils with an 
Olsen P of 9–17 mg kg-1 and average pH of 5.28 (1:5 
water). Rainfall over the spring period of 2004 and 
2005 was 141.5 mm and 148.5 mm respectively.

The trial consisted of five fully randomised treat-
ments replicated twice along the two sides of a valley. 
Treatments were an ungrazed control and sheep and 
cattle grazing under both set stock and rotational 
grazing systems over the spring period of 2004 and 
2005. (Table 1) Each treatment was stocked at a rate 
equivalent to 12 DSE ha-1 made up of cows and calves 
(minimum plot size 4.5 ha) or sheep with lambs at 
foot (minimum plot size 0.5 ha). The length of graz-
ing rotation started at eight weeks (two weeks in, six 
weeks out) during early spring and was shortened to 
a four week cycle (one week in, three weeks out) by 
late spring and early summer. 

All stock were weighed, stratified by live weight 
and randomly allocated to their treatments. Repro-
ductive stems of all pasture species were harvested 
at ground level from six 30 × 33 cm quadrats per 
plot prior to seedfall on the 2nd and 5th of December 
2004 and 2005 respectively using hand shears. Stems 
were dried, sorted and CNG panicle seeds and stem 
cleistogenes removed and weighed. The quantity of 
panicle seed per treatment was calculated by weight 
of complete seed (R2 = 0.95; 2004, R2 = 0.98; 2005) 
with individual cleistogene seeds counted in 2004 and 
weighed in 2005. 

Statistical analysis   Measurements were averaged 
over all quadrats in each paddock prior to statistical 
analysis. The measurements were analysed using a 
two grazing species (sheep/cattle) by two grazing 
treatments (set stocked/rotation) factorial plus added 
control (ungrazed), fully randomised design analysis 
of variance with separately grazed paddocks as the 
experimental unit. A number of measurements were 
transformed prior to statistical analysis so that the 
size of the residual variation did not change with the 
mean value.

Table 1.   Stock class grazing trial treatments.

Treatment Graze regime Stock

1 Control None

2 Set stock Cattle

3 Rotational Cattle

4 Set stock Sheep

5 Rotational Sheep
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reduce seedheads was approximately two weeks (from 
seed head development to seed head emergence). After 
this time stock (both sheep and cattle) were reluctant 
to graze CNG reproductive tillers and the tillers were 
able to produce seed. From these observations, it 
could be concluded that rotational grazing cannot be 
used to reduce CNG seed production if the infestation 
represents more area than can be grazed in the two 
week window between seedhead development and 
emergence. For rotational grazing to be beneficial, 
the rotation needs to be timed such that the active 

grazing begins in the infested area at the time of seed-
head development, thereby grazing the CNG stems 
prior to seedhead development. 

The stock rate of the grazing cells may have had 
some influence in terms of the grazing pressure placed 
on the CNG. An increased stock rate may cause the 
grazing of more CNG although, given the constraints 
of carrying more stock all year, a higher stock rate 
may be better achieved by having smaller grazing cells 
rather than a higher overall stock rate. 

Table 2.   Effect of grazing and type of grazer (sheep and cattle) on standing panicle seed, panicle seed viability 
and stem cleistogenes of CNG.

Measurement MeansA SED P value of 
Control vs. Other

P value of 
Sheep vs. CattleControl Sheep Cattle

Panicle seed weight (g m-2)

   2004 (log transformed, initial CNG 
   basal cover covariate)

1.87
(74)

1.26
(18)

0.57
(4)

0.20–0.25 0.015 0.064

   2005 (reciprocal transformation,
    Initial CNG basal cover covariate)

1.72
(52)

1.17
(15)

1.11
(13)

0.302–0.370 0.147 0.848

Panicle seed viability (%)

   2004 77 82 78 5.5–6.7 0.657 0.522

   2005 75 85 84 6.2–7.5 0.239 0.923

Stem cleistogenes

   2004 seed numbers m-2 

   (log transformed)
2.98
(960)

2.44
(280)

2.37
(230)

0.14–0.17 0.015 0.615

   2005 seed weight (g m-2) 1.33 0.88 0.98 0.24–0.30 0.197 0.684
A Where data is transformed, untransformed means are in parentheses.

Table 3.   Effect of grazing management (set stock or rotational) by sheep and cattle on standing panicle seed, 
panicle seed viability and stem cleistogenes of CNG.

Measurement MeansA SED P value

Set stock Rotation

Panicle seed weight (g m-2)

   2004 (log transformed, Initial CNG 
   basal cover covariate)

0.73
(5.3)

1.10
(12.6)

0.160 0.130

   2005 (reciprocal transformation) 1.01
(10)

1.28
(19)

0.302 0.424

Panicle seed viability (%)

   2004 83 77 5.5 0.340

   2005 80 89 6.2 0.219

Stem cleistogenes

   2004 seed numbers m-2 

   (log transformed)
2.34
(220)

2.47
(290)

0.143 0.418

   2005 seed weight (g m-2) 0.88 0.98 0.242 0.688
A Where data is transformed, untransformed means are in parentheses.
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