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FROM THE EDITOR

Noelene Duckett, 7 Belcarra Place, The Woodlands,
Texas, USA, 77382. Email: nduckett@ozemail.com.au

Welcome to the final Range Management Newsletter for
2004.

As usual, this issue begins with two longer articles. The
opening article reports on research carried out as part of
the Heaslip Arid Zone Research Scholarship. This study,
carried out by Dean Williams, looked at the impact of
grazing and rainfall on seed head production in buffel
grass at four sites around Alice Springs. We hope that the
scholarship fostered Dean’s interest in rangeland research
and wish him well with his studies in environmental
science at Adelaide University next year. Perhaps some of
you may also meet him on the Larapinta trail where he is
currently working as a tour guide.

The second major article describes the recently completed
Connected Communities project. This 15 month study,
carried out by a number of CSIRO Sustainable Ecosystems
researchers, looked at the opportunities to use Information
and Communication Technologies (ICT) in rural
Australian communities to assist with sustainable
development. This interesting paper highlights a number
of the outcomes of the original study and also indicates the
directions for future research.

There have been a number of developments for the Society
which are outlined in this newsletter. These include a big
change for The Rangeland Journal which will begin
publication in an electronic form (as well as the traditional
hardcopy form) from the beginning of 2005. This an
exciting venture for the Society and one that will enhance
the journal’s profile as a high quality, international
publication. Additionally, there have been several changes
in the makeup of the ARS Council including the addition
of two new members, Vanessa Bailey and Matt Bolam.
Profiles of these two newcomers are included for your
interest. This issue also includes information about the
ARS Awards - the Travel Grant and Scholarship are
available to members of the Society who wish to
undertaken studies related to the rangelands or attend a
rangeland-related conference or other activity. Further
details are available on page 15. Please note that the
deadline for applications is 30 June 2005.

We would like to apologise for not including the 2004
financial report in this newsletter as previously indicated.
Unfortunately, the accounts have been delayed due to
unexpected and new auditing requirements being imposed.
We confidently expect that the audited accounts will be
received from the auditors in time for the next issue of the
Newsletter.

Please note that the deadline for the next issue is late
January 2005 but as usual I would appreciate receiving
articles as early as possible.

I wish you all a happy and safe holiday season. Ihope you
will continue reading RMN in 2005.

THE EFFECTS OF
GRAZING AND RAINFALL
ON THE PRODUCTION OF

BUFFEL GRASS
(CENCHRUS CILIARIS) SEED

Dean Williams and Dionne Walsh, c/- Centralian Land
Management Association, PO Box 2534, Alice Springs NT
0871. Email: ems@clma.com.au

[Note: Dean completed Year 12 in 2003 and was awarded
the second Heaslip Arid Zone Research Scholarship. This
scholarship, funded by Grant & Jan Heaslip of Bond
Springs Station, allows a student to undertake a scientific
research project prior to attending university. The
scholarship is designed to expose students to all the skills
required to take a project from concept stage through to
final promotion: e.g. project management, scientific
methods, fieldwork logistics, data analysis, report writing
and oral presentation. Students are chosen on their
interest and aptitude in natural resource science. The
experience gives students a “head start” in their degrees
and it is hoped that some of them might return to work in
the rangelands one day.]

Abstract

The main objective of this project was to determine the
influence of grazing and rainfall on the production of seed
heads on buffel grass (Cenchrus ciliaris) at four sites in
Central Australia. We found that the average number of
seed heads produced by ungrazed plants was higher than
that of grazed ones when conditions were dry or grazing
was heavy. However, good rainfall following several
weeks of rest from grazing allowed grazed plants to
produce significantly more seed heads than ungrazed ones.
These results have implications for both those managers
wishing to increase seed production and those wishing to
limit seed production.

Introduction

Buffel grass (Cenchrus ciliaris) was deliberately
established in Central Australia in the early 1960’s by
CSIRO (Latz, 1991). The buffel sown in the late 1960°s in
the Alice Springs district didn’t initially respond to the
environment well, but over the past forty years it has come
to adapt and thrive under the local conditions. Whilst
buffel once responded only to summer rains, it can now
also respond to winter rains, which is not an original trait
of the grass (Grant Heaslip, pers. comm.).

Initially, buffel was purposely sown for soil reclamation
work in areas such as the Alice Springs airport, but it is
now widely appreciated by pastoralists. Buffel is popular
with many pastoralists as it is drought hardy and once
established, can withstand continuous grazing (White,
1996). However, the features that make it a very
successful rehabilitation and pasture grass also tend to
make it a nuisance in areas where it is unwanted. This
dilemma has caused a great deal of division amongst
various interest groups in Central Australia.
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In areas where buffel is considered a nuisance, the most
appropriate method of broad scale control would be
biological, which requires a large source of funding. A
biological control program is unlikely due to buffel’s
popularity amongst the pastoralist community (David
Albrecht, pers. comm.). On a smaller scale, a combination
of methods (e.g. spraying, burning and/or
mowing/slashing) have proven effective in controlling
buffel. Hot burning is required and is best in open country
without trees or shrubs (David Albrecht, pers. comm.).
Spraying before rains is important as the grass can resprout
and recover quickly.

Some people believe that aggressive hedging or burning
increases seed production in buffel grass (Grant Heaslip,
pers. comm.). Others believe that this is not so, as the
plant biologically sacrifices reproduction in order to
regrow (David Albrecht, pers. comm.). The debate as to
whether grazing (or similar treatments) promote or reduce
seed production was the cue for undertaking this study.

Methods

Study Sites

Four sites were selected around Alice Springs, Northern
Territory (Figure 1). Sites were chosen so that there was a
grazed and an ungrazed buffel population on either side of
a fence. This was to ensure that any differences in
environmental factors between the populations were kept
to a minimum. Each site was photographed and marked
by GPS (see Williams, 2004).

\Stuart Highway

Bond Springs

1 = Bond Springs He tead
ond Springs Homestea Station

2 = Bond Springs Little Creek
3 = Roe Creek Yards
4 = Quarantine Paddocks

West MacDonnell
Ranges National Park

Owen Springs Station

Figure 1. Locations of the study sites near Alice Springs,
Northern Territory.

Data Collection

For each of the grazed and ungrazed populations, 20 buffel
plants were randomly selected. This was done using a
random number table. The number table gave double digit
numbers, which were used such that the first digit would
be the number of steps in one direction and then the
second number the number of steps in a direction
perpendicular to the previous. For example, if the number
in the table was 26, then two steps forward (or backward)
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would be taken and then six steps left (or right) from that
position. The closest plant to the final position was
selected for measurement. The original starting point for
this action at each site began at the GPS marker.

The four study sites each had population quadrats of
varying size, dependent on the density of the grass. Site 1
(Roe Creek Yards) was located along the western fence
line of the Roe Creek Yards running parallel to the Stuart
Highway. Both the grazed and ungrazed populations at
this site were 1000m?. Site 2 (Bond Springs Homestead)
was located 50m south of the homestead on Bond Springs
Station. The grazed population was 900m? in area and
stock had been removed 6 weeks prior to the
measurements being taken. The ungrazed population was
400m? in area due to the higher grass density. Site 3 (Bond
Springs Little Creek) was also located on the station, along
the perimeter fence of the homestead near the main grid
entrance. Both the grazed and ungrazed populations were
400m? in area. Site 4 (Arid Zone Research Institute
Quarantine Paddocks) was located 150 metres west of a
water trough. The ungrazed area of 400m? was situated in
a 10 metre wide double fenced strip of land that had never
been grazed. The adjacent grazed section was 1600m?.

The recent grazing history of the sites was provided by
Grant Heaslip (Bond Springs Station), Herbie Neville
(Elders Ltd) and Greg Crawford (Department of Business,
Industry & Resource Development). Using photographic
guides (see Appendix in Williams, 2004), relative grazing
pressure was determined for each plant.

The heights and basal widths of each plant were recorded.
The height of the plant was deemed to be the highest point
to which any part of the grass grew. Heights and widths
were measured to the nearest centimetre using a standard
tape measure. Unfortunately, plants at the Roe Creek
Yards site had their canopy width measured, rather than
their basal width measured. In hindsight, all plants should
have had their basal width measured. The number of seed
heads was then counted on each plant. If one or more
seeds remained attached to the tiller, the seed head was
counted.

Results

Each site was under the effects of different rainfall and
grazing conditions. Table 1 shows that the Roe Creek and
Quarantine Paddocks had more actively growing plants
due to higher rainfall. It also shows that Roe Creek had
received the least degree of recent grazing whereas Bond
Springs Little Creek and the Quarantine Paddocks had
experienced the heaviest recent grazing.



Table 1: Summary of rainfall and grazing pressures on the study sites. Rainfall figures are from Alice Springs airport (Roe
Creek and Quarantine sites) and Bond Springs homestead (Bond Springs sites).

Site Rainfall Time Since Growth Activity Relative Grazing
45 days Grazed Pressure
Preceding
Study
U | NR| G | HG
Roe Creek Yards 42.4 mm 8-10 weeks All plants green 0 20 0 0
Grazed
Roe Creek Yards 42.4 mm Ungrazed All plants green 20 0 0 0
Ungrazed
Quarantine Paddock 42.4 mm Continuous All plants green 0 2 9 9
Grazed (regular)
Quarantine Paddock 42.4 mm Ungrazed All plants green 20 0 0 0
Ungrazed
Bond Springs 6 mm Approx. 6 All plants dry 0 0 20 0
Homestead Grazed weeks
Bond Springs 6 mm Ungrazed All plants dry 20 0 0 0
Homestead Ungrazed
Bond Springs Little 6 mm Continuous 45% plants dry, 3 3 2 12
Creek Grazed (intermittent) 55% plants green
shoots
Bond Springs Little 6 mm Ungrazed 30% plants dry, 20 0 0 0
Creek Ungrazed 70% plants green
shoots

Where U = ungrazed, NR = not recently grazed, G = grazed and HG = heavily grazed according to

photographic standards.

Figure 2 shows that the heights of the ungrazed grasses
were significantly greater than that of the grazed grasses,
except at the Bond Springs Homestead site where the
heights were not significantly different.

40 B Grazed
30 0 Ungrazed

20

Plant Height {cm)

0 L

Roe Creek Bond HS Bond L' Quarantine
Cresk Pdk
Site Name

Figure 2: The average height of the grasses at the four
study sites. Error bars represent standard errors.

Figure 3 shows the average widths of the grasses. The
average width of ungrazed plants was significantly higher
than grazed plants at both the Roe Creek and Bond Little
Creek sites. The average width of grazed plants at the
Bond Springs Homestead site was significantly greater
than the ungrazed plants. There was no significant

difference in the average width of grazed and ungrazed
plants at the Quarantine Paddock Site.

60 -
50 -
40 -
30 -
20 -
10
0.

o Grazed
0O Ungrazed

Plant Width (cm)

Roe Creek Bond HS Bond L' Creek Quarantine

Pdk

Site Name

Figure 3: The average width of the grasses at the four
study sites. Note that widths for the Roe Creek site cannot
be directly compared to the other sites due to an error in
methodology. Error bars represent standard errors.

Figure 4 shows that the average number of seed heads
produced by grazed grasses was significantly less than that
of the ungrazed grasses. However, this pattern was not
true on all four sites (Figure 5). Whilst both Bond Springs
sites and the Quarantine Paddock site all had significantly
lower average seed head counts for the grazed populations,
the opposite was true for the Roe Creek Yards site.
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Figure 4: The average number of seed heads per plant for
grazed and ungrazed populations. Error bars represent
standard errors.
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Figure 5: The average number of seed heads per plant for
the four study sites. Error bars represent standard errors.

Discussion

As expected, when comparing the effects of grazing on
grazed and ungrazed grasses, the ungrazed plants tended to
be significantly taller. The Quarantine Paddock and Bond
Little Creek sites had received the heaviest recent grazing
pressure and subsequently showed the greatest difference
in average height between the grazed and ungrazed
populations on their respective sites.

The average widths of grazed and ungrazed plants were
quite variable. Grazed plants at the Bond Springs
Homestead were significantly wider than the ungrazed
plants. This pattern was reversed at the Roe Creek and
Bond Little Creek sites. These variations tend to suggest
that grazing pressure did not have a consistent influence on
the width of the grasses in this study.

During dry conditions, such as those received at both of
the Bond Springs sites, ungrazed buffel grass produced
more seed than grazed plants. Bond Springs Station
received only 6mm of rain in the 45 days prior to the
experiment and the growth activity of grazed and ungrazed
plants at the Bond Springs sites was low. This suggests
that if adequate rain doesn’t occur during the resting
period, grazed plants will not produce much seed.

The grazed population at the Roe Creek Yards was well

rested from grazing, with the last grazing occurring eight
weeks prior to the beginning of the experiment (Herbie
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Neville, pers. comm.). The area had also received 42.4mm
of rain in the 45 days leading up to the data collection.
This rest from grazing and good rainfall had evidently
provided the right conditions for the grasses to flourish and
the grazed population produced significantly more seed
heads than the ungrazed population.  Nearby, the
Quarantine Paddock site had received similar rainfall, but
the grazing pressure was continuous and quite heavy (as
the site was located 150 metres from a trough). Although
there was some seed production within the heavily grazed
grasses, the ungrazed Quarantine Paddock population
produced a significantly higher number of seed heads.
Thus it appears that good rainfall, followed by (or in
conjunction with) rest from grazing, may produce more
seed than if grazing is heavy and/or continuous.

The results of this study have implications for the
managers of buffel grass. For those wishing to increase
seed production, rest from grazing pressure (or intermittent
rather than continuous grazing) should be employed during
times of good rainfall.

For those attempting to minimise seed production, this
study would suggest that any grazing, or mechanical
intervention that mimics it (such as mowing), should be
heavy and continuous during dry periods. During times of
good rainfall the reduction techniques should be heavy and
employed immediately before rapid growth and
reproduction occurs.

As this was a short-term project, there are many more
questions that require investigation in terms of buffel seed
set, grazing and rainfall. It would be interesting to study
this interaction over an entire year to see how seed set
interacts with the various pressures. Would the patterns
observed hold true over the course of a year? Another
avenue of investigation would be to determine whether
grazed or ungrazed grasses produce more seeds per tiller,
as opposed to seed heads per plant.

Conclusion

The average seed head production of ungrazed buffel grass
was higher than that of grazed buffel in dry conditions.
However, good rainfall following several weeks of rest
from grazing allowed grazed plants to produce more seed
heads than their ungrazed counterparts.
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COMMUNITIES: INFORMATION
AND COMMUNICATIONS
TECHNOLOGIES FOR REGIONAL,
RURAL AND REMOTE AUSTRALIA

Margaret Friedel, Vanessa Chewings and Yiheyis Maru,
CSIRO Sustainable Ecosystems, Centre for Arid Zone
Research, PO Box 2111, Alice Springs NT 0871. Email:
Margaret.Friedel@csiro.au, Vanessa. Chewings@csiro.au,
Yiheyis. Maru@csiro.au.

Bob Smyth, CSIRO Sustainable Ecosystems, Gungahlin
Homestead, GPO Box 284, Canberra ACT 2601.
Email: Robert.Smyth@csiro.au

Zvi Hochman, CSIRO Sustainable Ecosystems, PO Box
102, Toowoomba QLD 4350.
Email: Zvi.Hochman@csiro.au

The Connected Communities project has been exploring
the opportunities for rtegional, rural and remote
communities to use information and communications
technologies  (ICT) for facilitating  sustainable
development.  The study was undertaken between
February 2003 and June 2004 and included communities
in central Australia, New South Wales and Queensland.

The main tasks were:

1. Gaining an understanding of the context.
Identify the strategies and implementation options for
regional, rural and remote communities.

2. Gaining an understanding of the aspirations.
Identify who the players are, what they have done to
date, can we value add to what these groups are doing,
and do these groups see we have a role to play.

3. Undertake a workshop with community, industry
and government to:

(i) discuss options for one or more projects and
select preferred directions

(i) secure support and in principle commitment to a
project.

To gain an understanding of the context (Task 1),
we used web-based searching, literature, discussion groups
and networking, which then formed a resource base for
subsequent tasks. Existing ICT infrastructure was one area
of focus for the database because we felt that we needed to
know what capacity already existed in regional, rural and
remote areas. Other categories in the database included
key government websites with information on ICT issues,
examples of learning strategies and communities, local
government, libraries, community technology centres,
remote community issues and conferences.

Due to space limitations we include here only a few
examples of the resources compiled for the project:

1. The Rural Industries Research Development
Corporation (RIRDC) has undertaken a number of
studies on issues related to the sustainability of
regional communities as well as the impact of ICT on
communities (URL www.rirdc.gov.au)

2. The ‘Telecommunications Action Plan for Remote
Indigenous Communities (TAPRIC)’ covers the
challenges involved in delivering and sustaining ICT
services in  Indigenous communities (URL
www.dcita.gov.au)

3. A Canadian first nations’ experience of harnessing
ICTs (URL smart.knet.ca)

4. A portal for spatial and other information on NSW
available to the community (URL
canri.nsw.gov.auw/about.html)

5. An example of community engagement on a specific
land management issue (URL www kimberley-fire-
project.com/).

We were particularly keen to find references involving
contextualisation and found that there were several
examples where extension services (especially by
universities and TAFEs) have been contextualised for the
community to which they are addressed (e.g. cultural
contextualisation of distance education through interactive
multi-media for Aboriginal and Torres Strait Islanders).
However there were few examples of addressing the issues
involved in contextualising communication in the opposite
direction which is a requirement for place-based planning,
where the aspirations of communities need to assist and
drive policy making, service provision and technology
introduction.

It was apparent in our three regions that there were a large
number of organisations interested and involved in
sustainability outcomes. In gaining an understanding
of community aspirations (Task 2), we built a
composite picture through semi-structured discussions
with interviewees from government, NGOs and private
organisations in two regions, central Australia and the
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Illawarra region. In central Australia, we concentrated on
community aspirations in relation to natural resource
management (NRM).

Five themes emerged for the central Australian region
from a synthesis of ideas common to more than one
interview. These themes are on the potential of ICT for:
Regional NRM planning

Networking NRM agencies

Accessible and dynamic information production

Coordinated & customised information delivery, and

“w»ok W=

Capacity building and participation

There is some overlap between themes, e.g. themes 1 and
2 where the NRM agencies are involved in the regional
planning process.

ICT for regional NRM planning

Regional NRM planning in the Northern Territory was
frequently raised during the interviews as a context for
potential use of improved ICT. Unlike other more
populous states, the Northern Territory is being considered
as one region, albeit with sub-regions, for the purposes of
NRM planning. The Federal Government demands that
the planning process is community driven. It also has
stringent accreditation requirements for funding. Sparse
population density and remoteness of communities make
physically coordinating the planning process a challenge.
ICT has significant potential to facilitate the regional
planning process.

ICT for networking

There is an informal email network of officers in
organisations concerned with NRM. Despite the
encouraging efforts by some, the network is not perceived
to be effective. Possible causes proposed by interviewees
include the current competitive funding environment and a
reduction in priority for networking activities. However,
many emphasised the importance of reinvigorating the
network for various purposes such as facilitating the
regional planning process, exchanging updates on each
others work and promoting inter-organisation
cooperation. While commitment by members was noted
as essential for active networking, the use of improved
ICT perhaps in a more structured connection could help
strengthen the network.

ICT for accessible and dynamic information
production

To improve accessibility on the internet, datasets need to
be convertible into compatible formats like pdf and html.
Moreover the current state of access to static data bases
has to change to a dynamic one. This would allow web
browsing to pick up the latest information, for example,
updates on rare plants.
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ICT for coordinated and customised information
delivery

The agencies interviewed for this scoping study deliver
NRM-related information for an overlapping client base.
Improved information delivery could result if ICT was
used to facilitate a coordinated service involving several
different agencies. Coordination could help to:

* reach beyond traditional client groups (e.g. Bushfires
Council could distribute fire information to
Aboriginal landholders as well as pastoralists)

*  engage clients’ interest by delivering different but
relevant information as an ongoing activity rather
than being event-driven

e promote cooperation of agencies and officers at
different levels, and

e  Value-add to existing ICT and infrastructure found in
different organisations

ICT for capacity building and participation

Another suggestion was to use ICT to improve the
capacity of local governments, private agencies and
communities to participate in NRM. This capacity
building involves strengthening communication networks
using existing infrastructure, training on how to use ICT
facilities, and developing information communication
strategies and tools that enhance community participation.
Some projects are now using children’s computer literacy
and language skills to translate local traditional knowledge
into knowledge that can be made available to a wider
audience. It is also suggested that increasing computer
literacy of young people may be a mechanism for
improving the bleak outlook in many indigenous
communities.

Visual and interactive communication media are suggested
for improved community participation in NRM. Examples
that encourage community participation in natural and
cultural resource management include NT Department of
Infrastructure, Planning & Environment’s graphic
packages to “drape” features on air photos for making
environments more readily recognised, and the Ara Winki
installation in the Alice Springs Town Council Library.
Here the aim is to use ICT to promote participatory
management of natural and cultural resources. Moreover,
participatory methods could be used to create more client-
driven ICT tools and products. An example is a project by
University of SA, Whyalla, which is investigating
possibilities for multiplexing to build more communication
capacity. If successful, programming will determine
whether voice or TV has priority, based on “end rules”
derived from patterns of community use.

Barriers, enablers and other key issues
Barriers
Interview  participants identified institutional and

technology-related barriers and constraints. The key
institutional barrier that could limit the potential use of

































