
Title Landscape Resilience Data

Abstract These data were collected as part of the NSW Grazing Study. This study investigates
how past grazing pressure has influenced the resilience of all three vegetation
communities. We assessed three key ecosystem processes or components that
provide important information on the likely resilience of reserves following removal, or
reduction in the densities of, domestic stock. These processes are 1) soil nutrient
cycling, 2) soil hydrology and 3) seed bank dynamics.

For each community, we examined 18 individual sites scattered widely across the full
range of the vegetation community, in three distinct groups (n = 54). In Cypress pine,
the groups were selected along a gradient from north to south i.e. Cobar/Yathong
(northern group), Griffith/Merriwagga (central group) and Narrandera/ Buckingbong
(southern group). Similarly, Black box sites spanned a north-south gradient from
Hillston (northern group), Griffith (central group) to Edwards River (southern group).
River red gum sites were located along a gradient from east to west: Corowa (eastern
group), Millewa (central group) and Deniliquin (western group). Each group contained
three pairs of sites, with each pair corresponding to one of three different levels of
grazing intensity; undisturbed (good condition), moderately disturbed (average
condition) and highly disturbed (poor condition) by herbivore grazing. The assignment
was based on attributes such as erosion extent, presence of exotic plants,
groundstorey vegetation cover, the number of livestock and native herbivores
(kangaroos, Macropus spp). For example, undisturbed (high condition) sites had an
extensive cover of biocrusts, extensive litter cover, a plant community composition
dominated by native species with a good mixture of annuals and perennials, abundant
large grass butts, little evidence of erosion, high scores for the stability index and little
evidence of grazing by livestock (based on dung counts and stock tracks). Highly
disturbed sites were characterised by opposite levels of these attributes, and
moderately disturbed sites intermediate between the two.

Floristic sampling - At each of the 54 sites we established a 100 m transect,
perpendicular to the main watering point, along which we positioned three large
quadrats (5 m x 5 m) at 0 m, 50 m and 100 m. Within these plots we centrally located
a smaller (0.5 m x 0.5 m) quadrat. Within the large quadrats we conducted a full
floristic survey (scoring the cover and abundance of all vascular plants).

Grazing Intensity - To assess recent grazing intensity, we identified and counted the
dung or pellets of all herbivores (cattle, sheep/goat, kangaroo) within the large (5m x
5m) and small (0.5m x 0.5m) (kangaroo, rabbit, sheep/goat) quadrats. For cattle, the
count of dung events from three 5m x 5m quadrats. For sheep, goat, deer, kangaroo,
rabbit the count of pellets from three 5m x 5m quadrats and three 0.5m x 0.5m
quadrats.

Soil chemical and biological assessment - At each of the 0m, 50m and 100m
positions along the site transect we collected two samples of the top 5 cm of soil with a
soil corer. Samples were placed into one bag and a subsample of about 100 g taken
for microbial and soil chemical analyses. Soil enzyme concentrations and soil nutrient
pools were analysed at UNSW. Gene sequencing, using the Illumina MiSeq platform for
bacteria and fungi, were carried out using the Next Generation Genome Sequencing
Facility at the University of Western Sydney.

Soil infiltration measurements - We measured infiltration at the Black box and
Cypress pine sites only, i.e. 36 of the 54 Stage III sites. At each microsite we used two
disk permeameters, simultaneously, to measure sorptivity and steady-state infiltration
under ponding (+ 10 mm) and under tension (- 40 mm). Disk permeameters were
placed within 30 cm of each other, or as close as possible for measurements over
grass butts. The tension permeameter was placed on a thin bed of sand to provide a
uniform contact with the soil surface, and the ponded permeameter on a steel ring
above a pond of water about 5 cm deep. For shrubs and trees, the permeameters
were placed in the centre of the canopy. For grass microsites, the above-ground
material was clipped and the permeameters placed directly over the grass butt. The
permeameters were run for at least 12 minutes to ensure that they had achieved
steady-state infiltration. This method allowed us to calculate values for both stages of
infiltration: sorptivity, the early stage, and steady-state infiltration, the final stage of
infiltration. River red gum sites were excluded from soil infiltration measures because
their heavy textured soils are prone to developing deep cracks, making the assessment
of infiltration technically very difficult.

Seedbank dynamics - At each site (54) all three communities (Redgum, black box
and cypress pine) two core samples were collected at 5 points to 5cm deep (0m, 50m,
100m, 150m 200m) at four patch types (tree, shrub, grass, open) along a 200m
transect.
Seedling emergence experiments were conducted to determine the composition of the
germinable soil seed bank (Thompson & Grime, 1979). The sieved soil was spread
evenly (~5 mm deep) over sterilised sand in commercial germination trays (35 cm ×
14 cm) and placed in an unheated greenhouse. The trays were watered regularly to



keep the soil moist or at field capacity and the position of all trays was randomly
allocated to account for a possible bias associated with tray position. Ten control trays,
i.e. trays containing only sterilised sand, were evenly distributed in the greenhouse to
control for glasshouse weeds and seeds within the sterilised sand. Emerging plants
were counted and removed following identification,or representative samples re-
potted to grow on to confirm sample identification. The seedling emergent trial ran
from spring 2016 to late autumn (242 days).
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