
Grazing management and environmental determinants of the

diversity and composition of ground-storey vegetation on the

Northern Tablelands, NSW

Volume I - THESIS

Jodie Reseigh

B.Sc., Dip. Ed., B. Applied Sc. (Honours)

A thesis submitted for the degree of Doctor of Philosophy at the University of New

England, Armidale, Australia

February 2004



ACKNOWLEDGEMENTS

My supervisors Nick Reid, Chris Nadolny (DIPNR), Peter Clarke, Wal Whalley and Sue
McIntyre (CSIRO). I thank each of you for your advice, support, encouragement and
assistance throughout the study.

The project is supported by DETYA's ARC (SPIRT) Program (Project C402439), and
industry partner NSW Department of Infrastructure, Planning and Natural Resources.

Thank you to the many people supported this study and myself, without them it would have
never been possible. These include:
Jackie Reid and Ian Davies for their statistical advice.

The landholders of the Northern Tablelands who graciously gave up their time to discuss
their management practices and allowed access to their properties. Without them the study
would not have been possible.

Peter Hancock, Justine Graham, Scott McArdale, Hamish Caddy, Tom Lewis, Sarah
Coulson and Melanie Pearson for their assistance with fieldwork.

Jim Fittler for advice about farming, fencing and everything else.

Cate MacGregor for her assistance with GIS and climate modelling.

Michael Drielsma (NPWS) for data layers used in Chapter 2.

The staff in Ecosystem Management (Jim O'Neill, Paul Lisle, Trevor Stace, Bec, Ruth,
Lisa Lobry de Bryun, Julian Prior), for all their assistance and support.

Rural Futures and Peter Jarman for usage of ANUCLTh1.

David Butler (Qld Dept of Primary Industries) for help and support with SAMM.

Keith Hutchinson and Kathy King for their advice and help at CSIRO Chiswick Research
Station.

Clare Edwards, Bert Jenkins, Christine Jones, and Richard Morsley for their assistance with
finding field sites.

Dorothy Bell and Lachlan Copeland for assistance with plant identification.

William Upjohn, Graham Hyde and John Dell for their assistance with fencing.

To my dearest friend Catherine, thank you for your support, encouragement and many
many hours spent editing.

To my many friends and colleagues in Armidale and Adelaide, thank you for your help and
support.

Lastly to my family, thank you for your love, support and encouragement.

IV



ABSTRACT

Agricultural management influences the species richness and composition of ground-storey

vegetation in Australia and elsewhere. This thesis investigates the influence of grazing

management and environmental determinants on the diversity ofnative ground-storey

vegetation on the Northern Tablelands of New South Wales. The predominant land use is

livestock grazing in a variegated landscape in which pastures dominated by native ground

storey species are more extensive than sown pastures dominated by exotic ground-storey

species. Vascular plants were floristically surveyed in 6 x 5 m plots at 373 sites within a 60

km radius of Armidale from January to April in 2001 and 2002. Sampling was concentrated

in commercially grazed paddocks (81 %), remnant vegetation managed for conservation on

private land (7%), and public land grazed intermittently or not at all (12%). Management

history and environmental variables were recorded at each site. Confounding of

management influences was addressed by stratified sampling in relation to grazing,

cultivation, fertiliser management and lithology. Over the period of the study, some 321

species and sub-species of vascular plants were recorded, 70% of them native taxa.

Seasonal fluctuations in native, exotic and total species richness were determined, with

maxima recorded in late spring to autumn, thereby identifying this period as the optimal

time for sampling the diversity of native ground-storey vegetation on the Northern

Tablelands.

Native and exotic ground-storey species richness were highly influenced by agricultural

management. Native ground-storey species richness was highest at ungrazed and

episodically grazed areas in comparison with planned rest and continuously grazed areas.

Sites with a planned rest grazing regime (i.e. grazing followed by regular planned rests,

similar to rotational or cell grazing) generally had lower native species richness than sites in

continuously grazed regimes, although the relationship was influenced by lithology and

management history. Exotic ground-storey species richness was lowest at grazed sites wit~

planned rest and continuous grazing on basalt and granite soils compared with ungrazed

sites. High fertiliser use was associated with lower native ground-storey species richness,

compared with no fertiliser or low fertiliser application. In contrast, exotic ground-storey

species richness increased as the intensity of fertiliser application increased. The influence

of cultivation on native ground-storey species richness was not easily discerned on basalt
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parent material however, there was a clearer pattern on granite with lower native ground

storey species richness associated with more recent cultivation. Evenness of ground-storey

vegetation (as measured by cover) was not significantly affected by any environmental or

management variables measured.

Ground-storey composition was highly influenced by envirornnental variables such as

climate and soil nutrients, accounting for 61 % of the explained variance, and by a large

number of agricultural management variables, including fertiliser, grazing and cultivation,

accounting for 39% of the explained variance. A suite of native species including grasses,

herbs and shrubs were found to be sensitive to commercial grazing, and the responses of

particular native and exotic species to planned rest and continuous grazing were

established. Positive responses by common native grasses to increased fertility were

confirmed, and information about the direction of response ofmany native herbs was

gained.

Information from this study was used to develop a state and transition model for native

ground-storey species. Transitions were based upon changes due to agricultural

management (grazing, fertiliser application and cultivation). The assemblages of ground

storey species associated with particular agricultural management practices were used to

define states for each lithology. The identity and species richness of native ground-storey

vegetation in commercially grazed areas, public reserves, and on-farm remnants were

determined. The data are useful for determining the importance of these areas in the

conservation and management of ground-storey vegetation on the Northern Tablelands.

While production areas are floristically less diverse than public reserves and on-farm

remnants, they provide an extensive matrix ofpredominantly native vegetation, which is

vital for the long-term conservation of the regional biota.
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