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1 WHY A GRAZING TRIAL?
A joint project between Goolwa to Wellington Local Action Planning Association Inc and
Coorong District Local Action Plan Committee was implemented to investigate the effect
of total stock exclusion and summer grazing on lake edge vegetation, with the aim of
informing and improving management of the waters edge in the Lower Lakes area.
As a result, a grazing trial was implemented, beginning in the summer of 2005-06 and
2006-07, to examine the effects of three different grazing regimes on lake edge stability,
plant diversity and feed composition and quality. This report only deals with the effects of
grazing on plant diversity. Results from the trial monitoring lake edge stability and feed
quality results are available from the Goolwa to Wellington Local Action Planning
Association Inc1.
This report describes the grazing trial treatments and sites used, the results obtained,
and the findings and their implications.

2 TRIAL METHODS
WHY DIFFERENT GRAZING REGIMES?
Different grazing regimes were included in the trial to allow direct comparisons of how the
vegetation cover and bank stability changed during the trial under three different grazing
regimes.
Three different grazing regimes were included:






Summer grazing – continue the existing grazing regime but only during
summer months, December to February inclusive2. Grazing during this period
has a number of advantages:
o the risk of soil damage is reduced; and
o the quality of feed is at its best, as during winter most lake edge
pasture plants are dormant.
No grazing – completely exclude livestock from the grazing area. This
regime was included as a direct comparison with summer grazing and
continuation of the existing grazing regime. However, it was recognised at the
commencement of the trial that ceasing grazing may allow undesirable
species to dominate the lake edge environment and have widespread effects
including changes in plant diversity and wildlife habitat.
Continuation of existing regime – continue the existing grazing regime
throughout the year, with no alteration, although slight variations in grazing

1

Goolwa to Wellington LAP Strathalbyn Natural Resource Centre, 6 Catherine Street,
STRATHALBYN, SA 5255. Telephone: (08) 8536 5612. Website: www.gwlap.org.au
2

Earth Tech (2003). Sustainable Grazing and Land Management to Promote Ramsar Values
around the Lower Murray Lakes. Earth Tech Engineering Pty Ltd, Melbourne.
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regime may occur from property to property. This treatment is referred to as
the Control treatment.

WHAT WAS MEASURED?
The trial measured changes in vegetation and lakeshore environment. Factors measured
include:





Pasture biomass – the contribution of individual plant species to pasture
composition and to feed available to livestock;
Plant diversity – individual plant species present; this can be further separated
into which plants are native or introduced; and can be used as an indicator of the
relative health of the site; and
Ground cover – the amount of cover of individual plants and also any other
ground cover types, e.g. bare ground, rock. Ground cover provides an indicator of
soil protection (to minimise erosion); and also is an indicator of pasture
sustainability.

Other measures that were monitored, but are not reported in this report include:
 Vegetation zones – a general description of the plants which characterise the
vegetation away from the water’s edge. Vegetation zones may include
submerged plants, samphire and pasture grasses;
 Bank stability;
 Landscape change (by photo-points); and
 Feed value of selected plants.

HOW WERE CHANGES IN VEGETATION MEASURED?
The vegetation around the lake edge was monitored
using two transects (two lines along which vegetation
is measured) perpendicular to the lake edge.
Transects varied in length depending on the width of
the lake edge vegetation from 20m up to 200m (see
photo), however, the same number of observations
were undertaken irrespective of the width of the
vegetation. Along each transect, the parameters
outlined above were measured, and a 0.25m2
quadrat was also used to measure pasture biomass,
diversity and ground cover.
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3 LOCATIONS OF GRAZING TRIALS
Landholders around the Lower Lakes area were approached by the Project Officer from
the Goolwa to Wellington LAP to gauge their interest in being involved in the trial, if
landholders were interested properties were visited and appropriate trial locations
selected. A total of 11 sites were included in the trial as shown in the map below:

Map of site locations of Lower Lakes grazing trials
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DESCRIPTIONS OF GRAZING TRIAL SITES
Pelican Lagoon
The site on Pelican Lagoon was fenced
following initial monitoring in 2005-06; at this
time the landholder also fenced all the
wetland and adjoining vegetation to exclude
livestock grazing. One area of the Lagoon
edge was left open to grazing and only
fenced along the wetland to allow for the
Control treatment. The vegetation grades
from pasture grasses such as Sea Barleygrass and Wimmera Ryegrass, to dense Saltwater Couch with some Spiny Flat-sedge Pelican Lagoon grazing trial site 2010-11
closer to the Lagoon edge.
Campbell Point
The trial site at Campbell Point is on the edge of the Belcanoe wetlands, Lake Albert. The
landholder had fenced the edge of the wetlands in mid 2004 from livestock grazing some
12 months prior to the trial commencing in 2005-06 and also a small trial area of fringing
lake edge vegetation. This area was utilised in the trial for the No grazing treatment, with
the Summer grazing and Control
treatments located adjacent to the No
grazing treatment. The trial was destocked from 2007-08 to late 2009 due to
the low lake level and dry conditions.
Vegetation at Campbell Point grades from
pasture grasses including Sea Barleygrass, Wimmera Ryegrass and Salt-water
Couch; to areas of Sea Rush and Tall
Wheat-grass; with Narrow-leaf Bulrush,
Common Reed and Salt-water Couch
Campbell Point grazing trial site 2010-11
closer to the edge of the Belcanoe
wetlands.
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Wyndgate
The site at Wyndgate is located on one of the
internal channels on Hindmarsh Island. The
site was fenced following initial monitoring in
2005-06, and at this time Department of
Environment and Heritage also fenced all the
internal channels and surrounding vegetation
to exclude livestock grazing. One area was left
open and only fenced along the channel to
allow for the Control treatment. Vegetation at
Wyndgate grades from pasture grasses such
Wyndgate grazing trial site 2010-11
as Sea Barley-grass and Wimmera Ryegrass,
to plants such as Beaded Samphire, Seablite and Southern Sea-heath in the lower
swampy areas of the trial; with Spiky Club-rush and Salt-water Couch closer to the
channel.
Currency Creek
The site is located adjacent to Currency Creek. The trial site was not grazed in the initial
stages of the trial 2005-06 and 2006-07 as the adjoining paddock was undergoing
pasture renovation and subsequent hay and forage making activities where livestock
were excluded from the paddock. The
vegetation varies considerably depending
on the distance from Currency Creek, with
pasture grasses on the higher ground
including Sea Barley-grass and Wimmera
Ryegrass; to areas of bare ground with
Curly Ryegrass, Emu-grass and Blackseed Samphire, then to areas of Sawsedge and Sea Rush. Inundated areas
close to the Creek are characterised by
Narrow-leaf Bulrush, Common Reed and
Currency Creek grazing trial site 2010-11
Salt-water Couch.
Poltalloch Peninsula Site 1
The Poltalloch Peninsula Site 1 is located on
the northern edge of Lake Albert, and was
first monitored in 2005-06. The trial
incorporates two grazing treatments No
grazing, where livestock are permanently
excluded and a Control treatment as the
area is predominately grazed by cattle in the
Summer period. A Summer grazing
treatment was not included. Vegetation at
Poltalloch Peninsula Site 1 does not vary
away from the waters edge and is dominated Poltalloch Peninsula Site 1, 2010-11
by Salt-water Couch and Kikuyu with areas
of Sea Barley-grass.
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Milang East
The site on Lake Alexandrina was grazed in the first two years of the trial - 2005-06 and
2006-07. The site was subsequently de-stocked when lake levels declined and the site
has not since been grazed. During the period of low lake levels, sand from the lake bed
was blown across areas of the site, covering species therefore causing changes in
vegetation cover and species present.
Large areas of the site have had a history
of inundation, however due to the dry
conditions and low lake levels the site has
not been inundated since the 2005-06
monitoring. Beaded Samphire, Seablite
with areas of Common Reed dominate
vegetation in the areas subject to
inundation. The vegetation closer to the
lake edge is dominated by the pasture
grasses Kikuyu, Buffalo Grass, Salt-water
Couch with areas of Common Reed and
Milang East grazing trial site 2010-11
Lignum.

Poltalloch Wetland
This site located on Poltalloch Wetland
was included in the trial in 2006-07 and
subsequently fenced. It and most of the
Wetland was inundated during monitoring
in 2010-11 and monitoring of the
vegetation could not be undertaken due to
being covered by at least 20cm of water.
Vegetation at Poltalloch Wetland ranges
from a Beaded Samphire wetland with
Annual Beard-grass and Creeping Saltbush;
areas closer to the lake edge are dominated
by the pasture plants Salt-water Couch, Poltalloch Wetland grazing trial site 2009-10
Kikuyu and Strawberry Clover with Lignum
and introduced weeds such as Fleabane and Prickly Lettuce.
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Poltalloch Peninsula Site 2
This trial site is also located on the northern edge of Lake Albert, on a different property
to Poltalloch Peninsula Site 1. The trial was first monitored in 2006-07, and subsequently
fenced for grazing treatments. The vegetation at Poltalloch Peninsula Site 2 varies
depending on the distance from the lake
edge unlike Poltalloch Peninsula Site 1.
Pasture grasses Salt-water Couch, Sea
Barley-grass and Curly Ryegrass with
some areas of Sea Rush dominate the
higher ground furthest from Lake Albert at
Poltalloch Peninsula Site 2. The lower
areas of the site are characterised by bare
ground, Creeping Brookweed and Trailing
Hemichroa. Salt-water Couch, Sea Rush
and Trailing Hemichroa characterise the
Poltalloch Peninsula Site 2, 2010-11
vegetation closest to the lake edge.
Mosquito Point
The trial site on Mosquito Point was
included in the trial in 2006-07 and fenced
following initial monitoring. During the
period of low lake levels, sand from the
lake bed was observed to blow across
areas of the trial site, covering species
and causing changes in vegetation cover
and species present. Vegetation at
Mosquito Point has two main zones the
Beaded Samphire swamp furthest from
the Lake edge with areas of bare ground,
Mosquito Point grazing trial site 2010-11
Sea Barley-grass and Salt-water Couch.
Closer to the lake edge the vegetation becomes dominated by Salt-water Couch with
some Water Buttons and Sea Barley-grass.
Boggy Lake
The site, located on Boggy Lake, was included in the trial in 2006-07 and fenced
following this initial monitoring. Due to dry
conditions and low lake levels Boggy Lake
water levels reduced over the period of the
trial until 2010-11 when water levels
increased. The vegetation is does not
differ away from the Lake, and is
dominated by Salt-water Couch and
Kikuyu interspaced with Strawberry
Clover, Perennial Thistle and Sea Barleygrass.
Boggy Lake grazing trial site 2010-11
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North East Lake Alexandrina
The site is located on the edge of Lake
Alexandrina and near to where the Murray
River enters the Lower Lakes. The
landholder fenced the edge of the water
during 2010-11 to exclude livestock
watering in the Lake/River. The trial site
was partly inundated during 2010-11
monitoring, and therefore areas of the trial
could not be monitored as the vegetation
was covered by water. Vegetation at the
grazing trial site is dominated by pasture
grasses, Couch and Sea Barley-grass, North East Lake Alexandrina grazing trial
2010-11
away from the lake edge, and closer to the
lake edge it is dominated with Salt-water Couch and Kikuyu with interspacing of Spiny
Flat-sedge and Fescue.
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4 TRIAL RESULTS
GENERAL PLANT OBSERVATIONS
Over the six years of the trial some 131 different plant
species were encountered, 56% of plants are
classified as introduced and 44% of plants are
classified as native. The most commonly occurring
introduced plant was Salt-water Couch (found in 87%
of sites) and the most common native plant was
Beaded Samphire (see photo) found at 45% of sites.
A summary of the ten most common species is listed
in the table below.

Beaded Samphire (Sarcocornia
quinqueflora)

The ten most commonly occurring plants in the Lower Lakes grazing trial.
Common name
Salt-water Couch
Sea Barley-grass
Wimmera Ryegrass
Curly Ryegrass
Strawberry Clover
Beaded Samphire
Austral Seablite
Bucks-horn Plantain
Creeping Brookweed
Kikuyu

Species
*Paspalum vaginatum
*Critesion marinum
*Lolium rigidum
*Parapholis incurva
*Trifolium fragiferum
Sarcocornia quinqueflora
Suaeda australis
*Plantago coronopus
Samolus repens
*Pennisetum clandestinum

Frequency (%)
87.3
83.6
57.9
51.1
47.2
44.9
42.4
41.8
40.7
35.0

* donates introduced plant species

PLANT CONTRIBUTIONS TO PLANT BIOMASS
Over the period of the trial 72 different plants contributed to plant biomass at the 11 sites,
although many of the species occurred at relatively low levels. A selection of results for
Salt-water Couch, Kikuyu and Spiny Flat-sedge are presented below.

Salt-water Couch (Paspalum vaginatum)
Salt-water Couch is an introduced perennial pasture
grass (see photo), which is relatively drought tolerant
but requires an environment where soil remains moist
throughout the summer. The amount of Salt-water
Couch in the pasture generally declined over period of
the trial, regardless of grazing treatment, e.g.
Poltalloch Wetland (see graph over page). There were
two notable exceptions. In the No grazing treatment at
Wyndgate the contribution of Salt-water Couch to Salt-water Couch (Paspalum
biomass remained relatively constant ±1.1% following vaginatum)
initial monitoring (see graph over page), similar results were observed at the Campbell
Point trial site.
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Percentage contribution to biomass of Salt-water Couch for selected trial sites.
The decline in contribution of Salt-water Couch was thought to be due to the dry
conditions which occurred over the period early in the trial and the decline in water levels
in the lakes, as Salt-water Couch has a preference for ‘wet places’. However, the little or
no change in the contribution of Salt-water Couch to pasture biomass in the No grazing
treatments, may be a reason for some concern. Its contribution to pasture biomass would
be expected to decline in dry years and low water levels, however, the reverse was
observed. Where areas are fenced from grazing, the persistence and potential increase
in the biomass of Salt-water Couch should not be underestimated, given this result. Over
time, Salt-water Couch can crowd out other plant species and become grass dominant3,
providing only maintenance feed for livestock4.

Kikuyu (Pennisetum clandestinum)
Kikuyu is an introduced matted perennial pasture grass (see photo below), with long,
spreading rhizomes. Generally, the amount of Kikuyu in the pasture increased following
the initial monitoring and fencing regardless of treatment. However, at the Poltalloch
Peninsula Site 1 the contribution of Kikuyu to the pasture biomass continued to increase
in the No grazing treatment; in contrast, the contribution of Kikuyu to the pasture in the
Control treatment (continuation of existing grazing regime) varied from year to year (see
graph below).

3

Lamp, C. and F. Collet (2002). A field guide to weeds in Australia. Inkata Press, Melbourne.

4

More information available from the fact sheet Nutritional Value of Common Plants around
the Lower Lakes, contact Goolwa to Wellington LAP for copies.
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Kikuyu (Pennisetum clandestinum)

Percentage contribution to biomass of
Kikuyu at Poltalloch Peninsula Site 1

Kikuyu increased in its contribution to pasture biomass, particularly following the
implementation of Summer grazing and No grazing treatments. Kikuyu biomass can be
readily managed through grazing as the plant is able to withstand close grazing and
trampling, and generally will not result in other issues such as bare ground and possible
erosion if over grazed. However, in areas which are not grazed such as the No grazing
treatment and other areas fenced from grazing, increases in amount of Kikuyu in the
pasture may have long term ramifications for plant diversity of lake edge vegetation
(decreasing diversity) and areas suitable for foraging birds and other animals.

Spiny Flat-sedge (Cyperus gymnocaulos)
Spiny Flat-sedge a native perennial sedge, commonly found around the Lower Lakes
(see photo below). The contribution of Spiny Flat-sedge to pasture biomass substantially
declined in the second year of monitoring, compared with initial levels (see graph below).
Contributions to pasture biomass have continued to decline over the trial, regardless of
treatment.
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Spiny Flat-sedge at Pelican Lagoon

The decline in contributions of Spiny Flat-sedge is attributable to the dry conditions and
low water levels. This result is not unexpected, and the contribution of Spiny Flat-sedge
should increase again following a return to normal conditions.
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PLANT DIVERSITY
Plant diversity was measured in each treatment as the number of different plant species
per quadrat (mean species/quadrat). Plant diversity varied within each treatment and
over time, but the variation was site dependent. For example, at Poltalloch Peninsula Site
1, plant diversity declined in all treatments over the period of the trial (see graph below
left). In contrast, at Currency Creek, the Control treatment (continuation of existing
grazing regime) diversity remained relatively stable over the period of the trial 2005-06 to
2010-11. Plant diversity in No Grazing and Summer grazing (continuation of existing
grazing regime but only in the summer months) treatments significantly declined over the
period of the trial (see graph below right).

5

5
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mean species/quadrat

control
no grazing
sum mer

control
no grazing

4
3
2
1
0
2005-06

2006-07

2007-08

2008-09 2009-10 2010-11

year

4
3
2
1
0
2005-06 2006-07

2007-08 2008-09

2009-10 2010-11

year

Poltalloch Peninsula Site 1
Currency Creek
Plant diversity (mean number species per quadrat) for selected sites
This decline in plant diversity was most likely due to the dry conditions and low lake water
levels; as a result of these factors many plants were not recorded in the later years of the
trials. There was one irregularity, where a decline in diversity was only observed in
treatments where the grazing regime changed, i.e. Summer grazing and No grazing
treatments. Reasons for this decline may be that a change in grazing regime or ceasing
grazing results in a subsequent decline in plant diversity. However, this reasoning can
most likely be discounted as the decline occurred at only a few trial sites, and to be
conclusive it would need to be observed at a greater number of sites over a longer period
of time. The decline in plant diversity is most likely due to localised conditions due to the
dry conditions and lower water levels or other factors not considered in this trial, e.g. soil
type. In addition, where grazing pressure is removed, certain species that are normally
managed by grazing may increase to such an extent that they exclude other species by
competition or shading.

GROUND COVER
Ground cover, which is measured as percent of cover of individual plants or other ground
cover types e.g. bare ground, rock, also varied within treatments and over the period of
the trial. When inspecting the graphs below, cover measurements may appear quite low;
this is attributable to many plants having low levels of cover <1-2%, but also many plants
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were not present during monitoring in the later stages of the trial when conditions were
dry and water levels low.
At the Pelican Lagoon site, ground cover remained stable in the Control treatment
(continuation of existing grazing regime) (see graph below left). An increase in ground
cover was observed in the No Grazing and Summer grazing (continuation of existing
grazing regime but only in the summer months) treatments on the second year of
monitoring (2006-07) following fencing of the trial. This increased level of ground cover
was generally maintained, with minor variation, from year to year, with one exception in
the Summer grazing in 2007-08.
At the Wyndgate trial site, the result was similar to Pelican Lagoon, however the
increased ground cover in the No Grazing and Summer grazing treatments was not
observed until the third year of monitoring (2007-08), two years after fencing the trial (see
graph below right).
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Percentage ground cover for selected sites

The limited variation in ground cover over the period of the trial and between treatments
(No grazing, Summer grazing and Control) can generally be attributed to the dry
conditions and low water levels in the Lakes. These conditions resulted in many species
of plants not being present in the later stages of the trial despite occurring in the early
stages of the trial. Despite this result, increases in ground cover were observed following
initial monitoring (although not observed until the third year of monitoring at some sites)
and subsequent fencing of the treatments No grazing and Summer grazing. However,
this outcome appears dependent on the grazing history and management of the
individual sites.
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5 TRIAL FINDINGS
The trials were designed to help answer questions in relation to the ‘best’ grazing
strategies to maximise vegetation composition and pasture condition. The trials were
implemented over a five-year period, and in some cases for only four years where trial
sites were included in 2006-07. The first year of monitoring at trial sites involved
recording baseline vegetation prior to the implementation of any treatment. Trial sites
were subsequently fenced to allow implementation of the grazing treatments (No grazing
and Summer grazing). As such, the effects of the grazing treatment interventions should
in most cases be sufficient to see trends and/or significant changes because of grazing
treatment, however, as this was a field experiment some conditions such as climate
variability and other ‘natural’ variations, such as lake levels could not be controlled.
The trial findings and associated recommendations are summarised below:
Context: Lake edge vegetation varies from vegetation which remains relatively intact and
has few introduced species present, e.g. Reedy beds, Samphire swamps (see photo
below left), to vegetation that has been greatly modified and is dominated by introduced
species in terms of cover, density and biomass of plants, e.g. Salt-water Couch flats (see
photo below right).

Samphire and seablite swamps where
vegetation is relatively intact should
not be grazed.

Areas where vegetation is dominated
by introduced species such as Saltwater Couch should be managed.

Finding 1: Introduced plants are more common than native species in many lake edge
environments.
Finding 2: Introduced plant species Salt-water Couch and Kikuyu have an ongoing and
increasing (only for Kikuyu) contribution to pasture biomass despite the dry conditions
and low lake water levels.
Recommendation 1: Assess the lake edge environment of the Lower Lakes where
introduced plant species such as Salt-water Couch and Kikuyu dominate to determine if
introduced species are having detrimental effects on
i)
native vegetation;
ii)
animal species including wading birds; and
iii)
the physical environment.
Where it is determined that the introduced plants require management, implementation of
an appropriate grazing management regime (as outlined below) is proposed to manage
introduced species, rather than allow the plant numbers, cover and biomass of introduced
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species to increase.
Recommendation 2: Grazing guidelines for lake edge vegetation
Grazing of the lake front environment (generally between the lake edge and 15m from the
lake edge) is suggested only for introduced vegetation, which requires management, i.e.
where plants such as Salt-water Couch, Kikuyu and Buffalo Grass are dominant. The
following conditions should be adhered to when grazing such an environment:
i)
No grazing at any time on the bed of the lakes or other wetland
environment;
ii)
Lake edge must be fenced (e.g. with electric fencing) to stop grazing on
the lake bed or in adjoining vegetation which does not require grazing;
iii)
Only graze the lake front when dry (i.e. during summer months);
iv)
Graze only for short periods (less than 48 hours);
v)
Graze no more than three times per year;
During dry conditions e.g. extended periods without rainfall, low lake levels or drought,
grazing periods and frequencies should be reduced or suspended in order to maintain
vegetation cover and soil structure, thereby reducing the risk of erosion.
Context: Lake edge vegetation was influenced by, i)
grazing management treatments; and ii) variation due to
climate and fluctuation of lake levels. These variables
were beyond control in this trial.
Finding 3: Plant diversity declined over the period of
the trial, most likely attributable to climatic and
environmental conditions.
Recommendation 3: No action possible.

Low lake levels were beyond
the control of the trial, and
influenced plant diversity

Context: The ground cover measurements for the lake edge vegetation were quite low
regardless of the vegetation type. Many species of plants had low levels of cover and
were not present in the later periods of the trial when lake levels were low and conditions
were dry.
Finding 4: Ground cover was relatively stable over the period of the trial regardless of
treatment, however at many sites an increase in cover was observed when No grazing
and Summer grazing treatments were implemented.
Recommendation 4: In environments where the lake edge vegetation is relatively intact
and
has
few
introduced
species
present,
e.g.
Samphire
swamps,
these areas should be fenced and no grazing (of any kind) should be undertaken.
Swamp vegetation is easily damaged by livestock, both by grazing and trampling.
Where lake edge vegetation is more complex, consisting of a mixture of both invasive
introduced plants and native plants areas should be fenced and grazed according to
Grazing guidelines for lake edge vegetation as specified in recommendation 2.
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Context: Changes in vegetation composition as a result
of implementation of management interventions such as
changed grazing regimes, including removal of grazing
or other management such as burning, may take up to
10 or longer years for variations in plant composition to
occur and remain stable.
Finding 5: To detect changes in vegetation composition
as a result of grazing treatments, a monitoring period Changes in vegetation
composition may take a
longer than five years is required.
decade to occur.
Recommendation 5: Monitor grazing trial sites at regular intervals (e.g. every two years)
over the next 5-6 years to determine how vegetation composition is changing as a result
of the different grazing treatments.
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