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SUMMARY
This report details the results of Murdoch University's involvement in the Conserving
Threatened Ecological Communities in Agricultural Areas project, coordinated by the WA
Threatened Species and Communities Unit and funded by the Natural Heritage Trust.
Included are the methods, results, discussion and management implications from a study of
the information and management needs of landholders with remnant vegetation or threatened
ecological communities on properties in the central wheatbelt. An outline of support activities
during 1999 is also included. Two groups of landholders were surveyed in 1998 and 1999:
landholders with threatened ecological communities (TECs) and a 'control' group of
landholders geographically proximate with remnant vegetation (non-TECs). A total of 27
landholders completed a questionnaire and 26 a follow-up personal interview.
The results indicated that remnant vegetation, including TECs, was valued by the majority of
landholders surveyed. The most common reason was the remnant's ecological significance,
followed by its aesthetic values and contribution to farming functions. In managing their TEC
or remnant vegetation, landholder's most common activities included standard farming
practices such as fencing, feral animal and weed control, and fire management.
In terms of sources of information, respondents showed a strong preference for information
gained through personal experience or from talking with other people. For most landholders,
the local community landcare coordinator was an important source. TEC more than non-TEC
landholders sought information from CALM, private consultants, CSIRO and local
naturalists clubs. Information needs ranged from technical information such as planting sites,
contour maps and fencing distances, to more abstract ecological concerns such as landscape
ecology and biodiversity. Hydrological information was of great interest to TEC landholders.
Information was also gained on landholder's ecological awareness and understanding, as well
as how they gained such knowledge. Most TEC landholders showed a greater understanding
of biodiversity than non-TEC landholders, while only a small number (less than half) of all
respondents, when questioned, mentioned broader ecological issues such as salinity. The
most common methods of learning were observations over time and experimenting or trialand-error.
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1.0
1.1

Introduction

Purpose of the Research and Support Activities

The research and support activities described in this report are part of a larger project
coordinated by the WA Threatened Species and Communities Unit (WATSCU) of the
Department of Conservation and Land Management and funded by the Natural Heritage
Trust over three years, 1998-2000. This larger project, Conserving Threatened Ecological
Communities (TECs) in Agricultural Areas, aims to identify and develop management
strategies for threatened ecological communities in the W A wheatbelt. CALM has contracted
a consultant ecologist to undertake this work. Murdoch University's responsibilities when the
project was initiated in 1998 were to:
( 1)

Assist CALM in liaison and distributing information about the TEC Project;

(2)

Determine the information and broader management needs of landholders so this
knowledge can be used in developing recovery plans and strategies; and

(3)

At the completion of the project, assess the effectiveness of liaison with TEC
landholders as judged through changes in their knowledge, actions undertaken by
them and improvement in the status of TECs.

Murdoch University appointed a research officer working part time at 0.6. Murdoch
University was only funded for two of the three years of the project (1998-1999) as the TEC
project did not receive all the requested funding for the third year (2000). As such, (1) and (2)
but not (3) of the above responsibilities were achieved.

1.2

Project Milestones

The Murdoch University milestones are given in Table 1. The milestones for 1998 were
achieved. A total of 31 interviews had been completed by December 1999 with an additional
two outstanding and scheduled for early 2000. Of these, 26 interviews were used in this
report, while transcriptions of a further 7 (including the 2 outstanding) will be available for
the consultant ecologist in early 2000. The 1999 milestone shortfall, of 9 interviews, resulted
from not selecting and interviewing a control group (10 respondents) for this year following
the decision to end Murdoch University's involvement due to the shortfall in requested funds
for 2000.
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Table 1. Murdoch University milestones

Milestone

Completed by:
June 1998

December
1998

December
1999

December
2000

20

40*(20)

20

Landholder interviews and +++
schedule developed
Number of landholders --interviewed

*In June 1999 this milestone was revised down to 20, by WATSCU and Murdoch University,
based on the progress of the consultant ecologist in identifying potential TECs
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2.0
2.1

Landholder Surveys

Survey Aims

The aims of the landholder survey were twofold:
(1)

To describe how landholders can be assisted, especially through the provision of
information, to manage TECs and other remnant vegetation on their land; and

(2)

To evaluate the effectiveness of liaison with landholders, in terms of changes in
knowledge and actions undertaken by them, over the life of the TEC Project.

Due to Murdoch University's involvement for two rather than three years, that is, not through
to project completion, results for Aim (1) but not Aim (2) are given in this report.

2.2

Survey Design

The study area was the W A wheatbelt. The study population was all landholders in the
wheatbelt with TECs on their lands. The extent of this population and many of its members
are not known to government, and specifically not to CALM or Murdoch University.
Therefore, the sampling frame was landholders with remnant vegetation, including TECs, on
their land identified by CALM and others such as Land for Wildlife, community landcare
coordinators, the Wildflower Society, Bushcare facilitators and Bushcare workers. The unit
of analysis was the landholder who makes the decisions about managing remnant vegetation
on their land.
The sample was the TEC landholders targeted by CALM for attention, ie, the 'experimental'
group and another similar number of landholders with remnant vegetation on their lands, but
who were not part of the TEC Project, to provide a 'control' group. The control group was
needed to compare the effects of CALM's activities on TEC management with the activities
of landholders who had not received this support. Members of the non-TEC control group
were selected to match location and vegetation type, where possible, with the TEC
landholders surveyed. All landholders who were contacted, 14 TEC and 14 non-TEC
landholders, agreed to take part in the study.
This research was scheduled to fit with the consultant ecologist's activities. Very generally,
CALM focused on TEC identification in the central wheatbelt in 1998, the northern
wheatbelt in 1999, and will focus on the southern wheatbelt in 2000. Similarly, Murdoch
University surveyed landholders in the central wheatbelt in 1998 and began the northern
wheatbelt in 1999. The southern wheatbelt surveys were scheduled for 2000, as were followup surveys with all landholders to evaluate the success of the TEC Project (Aim 2). TEC
landholders were surveyed as soon as possible after their identification by the consultant
ecologist so a comparison of their knowledge and actions, pre- and post-project could be
made. The matching non-TEC landholders in the same area were surveyed at the same time.
TEC landholders were identified by the consultant ecologist, while the names of other
landholders in the locale of TECs (at the very least in the same catchment) with significant
remnant vegetation (potential non-TEC landholders) were identified by community landcare
coordinators. Community landcare coordinators, who live and work in the local area, often
knew these people from Landcare meetings or obtained the information from local maps. In
7

some cases local naturalists and government department personnel also helped with this
information.

2.3

Survey Instruments and Data Collection

Two complementary survey instruments, a mail questionnaire followed by a personal
interview, were used. The questionnaire allowed quantitative information on the size, use and
management of the remnant vegetation and the associated management needs to be collected
(App. I). Quantitative information was required for statistical evaluation of the project's
effectiveness (Aim 2), although the small sample size means treating the results with caution.
Using personal interviews (App. II) ensured a high response rate, essential given the small
numbers involved in this research. Interviews also allowed open-ended questions to be used
to pursue how landholders' knowledge regarding remnant vegetation management develops
and is applied.
The layout, structure and content of the two survey instruments were guided by FrankfortNachmias and Nachmias (1992), Fowler (1993) and Taylor Fitz-Gibbon and Lyons Morris
(1987). The questions were based on CALM and the researchers' knowledge and a
preliminary review of relevant literature. Advice provided by Dr Fionnuala Frost assisted in
refining both instruments.
Both survey instruments were pilot tested on two individuals. The pilot interviews confirmed
the value of tape recording the interviews so details were not missed. Minor changes were
made to questions in both the questionnaire and interview guide to clarify choices within
questions. A number of questions were re-ordered in the interview guide to facilitate a better
flow.
The mail questionnaire had three parts, the first included introductory questions about farm
location and management and details about the remnant vegetation including its area,
configuration, 'health', main vegetation and soil types and its value. The second part
addressed current uses of the remnant vegetation (eg, grazing) and current management.
Detailed questions were asked about the following management activities - fencing, weed
control, feral animal control, fire management, drainage, flora and fauna surveys,
revegetation and farm and catchment planning. Part three included questions on the
information landholders wanted to help manage their remnant vegetation. Questions
addressed the preferred sources of information, and training received and required. The types
of information required (eg, information on weed control) were investigated in the
interviews.
Most of the questions in the mail questionnaire were closed-ended, with respondents
provided with boxes to tick. Several other questions required one or two word answers or
additional details. A small number of questions, such as Question 12 addressing the value of
the remnant vegetation, asked for two to three line written answers. As few as possible of
these types of responses were sought to minimise the time respondents needed to allocate to
completing the questionnaire and also to streamline analysis, especially pre- and post-test
comparisons.
The personal interviews were conducted using semi-structured, open-ended questions. The
first section of the interview addressed remnant vegetation management, looking at
landholder's management activities and associated learning and use of information (sources
and types of information), plus trusted sources of information and future information needs.
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This part also explored 'barriers' to action and views regarding CALM. Part two sought
explanations regarding how landholders learn about ecology and the level of knowledge they
currently have. Respondent's comments regarding threats to remnant vegetation were sought
as a basis for determining ecological knowledge, while their reflections on changes to
management practices and the use of personal experience in managing remnant vegetation
provided insights to learning. Part three nominally addressed the future, but was more
directed toward gaining further details on learning and ecological knowledge.
Both TEC and non-TEC landholders were contacted by telephone to invite them to
participate in this research. As each landholder was contacted, they were told who had given
their contact details to the University researcher. An explanatory letter and the mail
questionnaire were posted to potential respondents, that is, individuals who had agreed when
contacted by telephone to participate in the research. Several weeks later the Murdoch
University research officer conducted a personal interview with the landholder. The interview
was recorded and questionnaire collected.
Information was also collected from the CALM consultant ecologist on her methods (eg,
telephone conversations, face-to-face discussions, e-mails) and numbers of contacts with
TEC landholders, as well as what was discussed (eg, an introduction to the project, updates
on the status of the TEC, copies of interim recovery plans).

2.4

Data Analysis and Data Provision for CALM

The data sources were the mail questionnaire, personal interviews and a management
activities spreadsheet for the CALM consultant ecologist. The mail questionnaire responses
and CALM activities were entered in a Microsoft Excel database and the questionnaire data
analysed using descriptive statistics, with textual answers classified into researcherdesignated categories. The CALM ecologist's management activities were to be analysed in
the final year of the project to assess the effectiveness of CALM's liaison with TEC
landholders, however as previously mentioned, Murdoch University will not be involved in
the project's final year.
Personal interview responses were transcribed and analysed using NUD*IST (Non-numeric
Unstructured Data, Indexing Searching and Theorising), a qualitative database and analytic
software package allowing the researcher to create themes or 'nodes', and to 'code' or
associate pieces of text from the transcriptions with these nodes. Creation of nodes is at the
discretion of the researcher; in this study nodes denoting landholder's management activities,
management needs, information needs, information sources, ecological awareness, learning
and so on were created (see Results). Further 'child' nodes were then created underneath each
of the above 'parent' nodes, for example, all of the different management activities (fencing,
weed control, feral animal control) identified by landholders, all of the different management
needs they had identified and so on. These nodes were further divided into TEC and nonTEC responses, allowing comparisons between the two groups.
Using landholder's responses to questions regarding management activities as an example,
NUD*IST allowed the researchers to associate pieces of text where landholders discuss
fencing as their most important management activity to the node created for fencing.
Similarly for instances where landholders identify weed control or feral animal control, these
comments were coded at the relevant nodes for weed control or feral animal control. These
nodes can then be looked at to discern, for example, how many landholders identified fencing
as an important management activity, who they were and why they felt it was the most
9

important activity they had undertaken. The same was done for the node for feral animal
control to see how many landholders considered it was their most important management
activity. This process was repeated for each node or theme created to produce a
comprehensive database of quantitative and qualitative results profiling the information and
management needs of all landholders interviewed, the sources of information they used to
manage their vegetation, perceived management barriers and threats to their vegetation and
vegetation in the wheatbelt, as well as an indication of their ecological awareness and
understanding and how they acquired such knowledge.
Transcripts of each interview conducted with TEC landholders were provided to the
consultant ecologist to allow consideration of landholder views in the preparation of interim
recovery plans.

2.5 Results
This section provides the results from the questionnaires and personal interviews. The
management implications evident from these results are also included. The preliminary data
on CALM's management activities are not included because the evaluation element of this
project to which they relate is not being pursued.
The results relate to 14 TECs and 14 non-TEC areas of remnant vegetation and derive from
surveys, via the questionnaire and personal interview, of the associated landholders (App.
III). They were gained from 14 TEC-centred and 13 non-TEC-centred questionnaires and 12
TEC-centred and 14 non-TEC-centred interviews. Discrepancies in the number of
questionnaires and interviews are a result of one TEC landholder completing two
questionnaires but only one interview for both TECS he managed, and one TEC interview not
conducted as there was no active management of the TEC at the time. One non-TEC
questionnaire remains outstanding. Therefore a total of 27 questionnaires were completed,
and 26 interviews conducted.
The majority of the respondents (22 of the 27) completing the questionnaires were private
landholders. The other five were members of government agencies, including local
government, and were males. Of the private landholders, the majority were also individual
males (14), but both husbands and wives completed them on four occasions, and adult
children joined on two occasions. Two of the private landholders completing the forms were
individual females.
2.5.1 Mail Questionnaire

For many of the questions asked of non-TEC landholders, their answers apply to either the
largest block of remnant vegetation on their property or the area of remnant vegetation they
have managed most recently. They were asked to focus their responses around this area so
their comments could be compared with those obtained from TEC landholders.
In viewing the following statistics, it must be stressed that given the low total numbers
involved and further division of the data into the two sub-groups of 14 TECs and 13 nonTECs, caution is required in interpreting these data. However, the results have been
commented on as a source of future lines of investigation.
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PART 1. BACKGROUND INFORMATION

Question 1. Location of Remnant Vegetation

Properties with TECs were in the following eight shires- Dowerin (5 TEC landholders), Kent
(2), Toodyay (2), Mingenew, Morawa, Quairading, Tammin and Wickepin. Non-TECs were
on properties in the following nine shires -Beverley (2), Dowerin (2), Goomalling (2),
Toodyay (2), Cunderdin, Kent, Morawa, Quairading and Three Springs.
Question 2. Length of Time Family had Owned Farm/Department has Managed Reserve

For the TEC landholders, 11 had owned or managed their TEC at least 21 years (in one
family, this period exceeded 100 years), the remaining three for less than 10 years. Of the
non-TEC landholders, seven had owned or managed their land for less than 20 years, six 21
years or more.
Question 3. Length of Time Respondents had Managed Farm/Reserve

As distinct from the length of time the family or department had owned or been responsible
for the farm or reserve, the time that the respondents had managed the farm or reserve was
much lower. The majority of TEC landholders (8) had managed their TEC for less than 10
years, one for between 11 and 20 years, the remaining five for at least 21 years. For the nonTEC landholders, six had been managing the farm or reserve for less than 10 years, and seven
for between 11 and 30 years.
Question 4. Other People in Family/Workplace Influencing Management Decisions of
Farm/Reserve

The majority of private landholders consulted extensively with family members (Table 2).
The table also shows that the five government land managers also consulted within and
outside their organisations. Only two landholders (one TEC, one non-TEC) said that nobody
else influenced decisions regarding the farm or reserve.
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Table 2. Other People in Family/Workplace Influencing Management Decisions of
Farm/Reserve
People Influencing Management
Decisions
!No one
Spouse
Children
Siblings
Parents
Business partners
CALM staff from within same unit
CALM from outside unit
State Government a.gencies
Commonwealth Government agencies
!Local Government bodies
~GOs

\Private consultants

TEC

Non-TEC

1
5
3
2
2
0
4
3
0
2
1
0
0

1
10
1
1
1
1
0
0
0
0
2
0
0

Question 5. Area of Farm/Reserve

The average area was 2,251 ha for the total sample, 3,063 ha for TEC properties and 1,375 ha
for non-TEC properties. These ranged from the largest TEC, a government nature reserve of
19,820 ha, to the smallest area of 18 ha, another government reserve.
Question 6. Area ofTEC/Largest Block of Remnant Vegetation

When this question was asked of TEC landholders, they were asked to consider only the size
of their TEC, not all remnant vegetation under their management. Similarly for non-TEC
landholders, they were asked to restrict this and subsequent answers to the largest block of
remnant vegetation, or the remnant they had put the most effort into managing recently, on
their properties.
The results show that the average TEC size was 124 ha, though this figure is distorted by the
inclusion of a TEC sized 1,230 ha. The average non-TEC size of remnant vegetation was 246
ha. This non-TEC figure is also distorted upwards by the inclusion of three reserves of at
least 630 ha.
Question 7. Species in Remnant Vegetation

Here, landholders were asked to describe the composition or vegetative structure of their
TEC or remnant vegetation and the species present. The most common composition of both
TECs and remnant vegetation was trees and shrubs (8 TEC and 9 non-TEC landholders).
Table 3 shows the variation in vegetative structures, as well as the species listed by
landholders.
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Table 3. Vegetation Structure and Species Listed by Landholders
Vegetation Structure
Mainly trees
Trees and shrubs
Mainly shrubs
Other (Please specify)
Species listed
Mainly
Trees

TEC
3
8
2
2

Non-TEC
2
9
2
0

TEC: Paperbark, Sheoak, York gum

NON-TEC: Banksia, Gimlet, Salmon gum, Wandoo
Mainly
TEC: Actinostrobus pyramidalis, Banksia, Eremaea pauciflora,
Trees and Hake a, J acksonia, Maireana brevifolia, Marri, Melaleuca
Shrubs
brevifolia, M. thyroides, Paperbark, River gums, Salmon
[gums], W andoo

Mainly
Shrubs
Other

NON-TEC: Banksia, Casuarina, Gimlet, Gums, Hakea and
Hakea acculata (rare form), Heath, Jam, Mallee, Red gum,
Salmon gum, Teatree, White gum, York gum
TEC: Saltbush
NON-TEC: Bush, Mallee, Tammar
TEC: Wetland community, Unwooded wetlands
NON-TEC: None listed

Question 8. Soil Types
Both TEC and non-TEC properties showed a wide range of soil types both within and across
different properties (Table 4). The two 'Other' answers specified were 'lake' and 'coffee
rock'. A greater number of the non-TEC landholders ticked several categories of soil types,
often reflecting the much greater area of land on which they were commenting.

Table 4. Main Soil Types under Vegetation
Soil Type
Deep sands
Sandy-surfaced
Loamy-surfaced
Clayey-surfaced
Rocky/stony
Ironstone/gravelly
Wet-saline
Wet-fresh water
Other

TEC
·5
3
2
3
0
0
6
3
1

Non-TEC
4
6
11
5
5
2
6
5
1
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Question 9. Arrangement of the Remnant Vegetation

For most TEC landholders questioned ( 11 ), the TEC was arranged in a single squarish block.
Of the non-TECs, the most common arrangement (6 landholders) was more than two blocks
not connected by other remnant vegetation. A greater diversity of spatial arrangements was
recorded by non-TEC landholders (Table 5).
Table 5. Arrangement of TEC/Remnant Vegetation

1 squarish block
2 squarish blocks
More than 2 blocks connected
More than 2 blocks not connected
Long thin block
Other

TEC

NON-TEC

11

3
1
4

0
1
1
2
0

6

4
0

Question IO. Rating of the Health ofthe Remnant Vegetation

The majority of landholders assessed the health of their remnant vegetation as being either 'in
between' (5 TECs and 5 non-TECs) or 'very healthy, few problems' (6 TECS and 5 nonTECs). Only two landholders, both TECs, described their vegetation as being 'poor,
extremely degraded'.
Questions II & I2. Values of Remnant Vegetation

All but two respondents (1 TEC and 1 non-TEC landholder) indicated that their remnant
vegetation was in some way special to them (Table 6). Landholder responses have been
placed in categories designated by the researchers. Some of the responses could be placed in
either or both of the first two categories; the first covering ecological and the second aesthetic
values. The replies placed in the second category contained a more emotive element. The
third category relates to how remnant vegetation benefits farm operations as a business
venture. A fourth category has been added to accommodate responses by public land
management agencies. This category addresses appreciation of remnant vegetation for its
community and educational uses.
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Table 6. Values of Remnant Vegetation
Category of Response
Conservation/ecological
value

Aesthetic value

Functional benefits to
farming or business

Community purpose

TEC
10 landholders
Ecological community (vegetation) of
some significance in this area,
threatened species on the reserve; very
important conservation area, now
unique; almost no remnant of this type
left in the district; due to the
uniqueness of this community type it
assumes added importance to
conserve.
5
Aesthetic value, we're extremely
interested in all aspects of natural
history; the large amount of vegetation
is the reason we bought the property;
we enjoy the various flora and fauna; I
just like it, like vegetation to be
pristine.
3
Salt and erosion control; it is an
indicator that the rest of my farm is in
good health; possible future
enhancement of property capital gain.
0

Non-TEC
8 landholders
Because there is so little around it
is highly valued by our family; we
don't have a lot left; wildflowers
futuristic
wildlife;
and
preservation, wildlife - eagles,
bustards.

5
I enjoy it every time I see it and
like to walk through it with my
family and spend time relaxing;
the property is more interesting in
terms of scenery.

1
Water control.

1
Community - educational asset,
recreation.

Questions 13. Remnant Vegetation as a Percentage of Property
For TEC landholders, nine indicated that their properties consisted of less than 40% remnant
vegetation, six of these less than 10%. Three TEC properties with more than 80% under
remnant vegetation were government reserves. Of the non-TEC landholders, 10 indicated
their property consisted of less than 20% remnant vegetation. The two non-TEC properties
containing 61-80% remnant vegetation were local government reserves.
PART 2. REMNANT VEGETATION USE AND MANAGEMENT

Question 14. Uses of Remnant Vegetation in the Last Three Years
By far the most common uses of both TECs and non-TECs over the last three years were bird
watching/nature study and picnics (Table 7). Most types of use were recorded more often for
non-TECS than TECs particularly for stock-rel~ted purposes such as grazing and storm
shelter. Responses under 'other' included scientific research, pleasant pieces of real estate,
wildflower harvest, seed picking, fenced off and left, and purpose of nature reserve. The nonTEC 'other' was golf.
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Table 7. Landholder's Use of TEC!Remnant Vegetation
Use of Remnant
Grazing:
-regular
- occasional
-emergency
Storm shelter for stock
Firewood
Fencing posts
Recreational vehicle use
Rubbish dump
Gravel/soil extraction
Picnics
Camping
Bird watching/nature study
Other (please specify)

TEC

non-TEC

1
1
1
1
2

4
3
1
5
2
1
1

0
0

1
2
5
1
5
9

0

1
7
3
9
1

Question 15. Planned Uses of Remnant Vegetation in the Next Three Years

This question elicited virtually the same results as the previous question, with bird
watching/nature and picnics being the most popular uses planned. One notable difference
however concerns plans for one of the TECs, against the manager's wishes (CALM), for the
mining of gypsum dunes which will remove a threatened community. Additionally, two nonTEC landholders indicated that they did not plan to graze the remnant regularly, while two
more non-TEC landholders planned to use their remnant as emergency grazing. One of those
intending to stop grazing regularly, still planned to use his remnant for emergency grazing.
Question 16. Management Activities Undertaken Over Last Three Years

Most landholders had undertaken some management activities in their remnant vegetation
(Table 8). The most common activities, in both TECS and non-TECs, were feral animal
control, fire management and fencing.
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Table 8. Landholder's Most Common Management Activity
Management Activity
Fencing
Weed control
Feral animal control
Fire management
Drainage management
Flora survey
Fauna survey
Revegetation within the remnant
Planting corridors
Planting buffers
Included remnant in farm planning
Included remnant in catchment planning
Left it alone
Other (please specify)

TEC
7
3
7
9
5
7
4
5
3
3
5
6
3
5

non-TEC
7
4
11

8
4
3
1

3
1

0
6
6
6
2

Question 17. Management Activities that the Landholder Would Have Liked to Undertaken
but Didn't

The most common activities listed were revegetation (by 4 landholders - 1 TEC and 3 nonTEC), weed control (by 2 TEC and 2 non-TEC), fencing (by 3 non-TEC), drainage
management (by 2 TEC and 1 non-TEC) and a flora survey (1 TEC and 2 non-TEC). Other
activities suggested but not listed in the earlier questions by TEC landholders were neighbour
liaison and higher levels of revegetation in the catchment. Non-TEC holders noted limit
stocking rate and stock exclusion.
Reasons listed as to why these activities had not been done included problems in negotiating
with co-managers of the remnant vegetation, lack of time, cost, lack of knowledge/advice,
and uncertainty regarding fencing causing a potential fire hazard through a build-up of weeds
and lack of effective weed control methods. Others also listed problems with weeds,
problems in identifying weeds, the scale of the problem and not wanting to use sprays.
Question 18. Management Activities Considered the Most Important

TEC landholders considered fencing, weed control and feral animal control their most
important management actions, each of these cited by four landholders, and revegetation by
three landholders. For non-TEC landholders fencing was the most important action (8
landholders), followed by feral animal control (6), weed control (4) and fire management (3).
Question 19. Reasons Given by Landholders as to Importance of Management Activities

Reasons given in response to this question related to fencing, feral animal control and weed
control. TEC and non-TEC landholders undertook these activities to protect their TEC or
remnant from further degradation. A number of TEC landholders also recognised these
activities as necessary for the TEC to survive. Similarly non-TEC landholders recognised the
need to ameliorate existing problems such as stock damage, salinity, and general degradation
of the remnant.
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Re: Questions 20 to 29
Respondents were asked to complete each of these questions only if they had ticked the
corresponding management activity category in Q.l6 (Table 8), having undertaken the
activity in the last three years on the selected area of remnant vegetation.

Question 20. Fencing
All seven TECs that had been fenced were completely fenced so that stock could be
excluded, with grazing having ceased in six. Just three non-TECs were fenced to completely
exclude stock, with grazing having ceased in two. One other non-TEC landholder had
stopped grazing within the remnant even though it was not completely fenced.

Question 21. Weed Control
Only three TEC and three non-TEC landholders identified the weeds they had controlled in
the last three years. TEC landholders identified weeds, grasses and pasture weeds. Non-TEC
landholders identified wild oats, lone grass, cape tulip and barley grass. Most controlled
weeds annually.
Reasons for TEC holders not controlling weeds included inaccessibility, not liking using
sprays and not having enough knowledge. Weeds not controlled included wild oats, sour sob,
blue weed, blue turnip and grasses. For non-TECs the equivalent replies were cost, time and
access and wild oats, capeweed and barley grass.

Question 22. Feral Animals Controlled in the Last Three Years.
Landholders had attempted to control four different feral animals in the last three years, the
most common being rabbits, by seven TEC and seven non-TEC landholders. Foxes (5 TEC
and 7 non-TEC), cats (2 TEC and 3 non-TEC) and kangaroos (2 non-TEC) were the others
controlled. Similarly to weed control, the most common frequency for action was annually.
Unfortunately the questionnaire did not ask questions relating to the success of control
activities. Landholders were, however, asked if there were any feral animals they would liked
to have controlled but haven't yet. Five TEC and seven non-TEC landholders responded with
'yes'. Rabbits were the most common feral animal yet to be controlled by the TEC
landholders, cats and foxes the most common for non-TECs. The reasons for both TEC and
non-TEC landholders being unable to control these animals varied from site to site, from
fallen brush making it difficult, unable to rip as the rabbits burrow under living vegetation,
inaccessibility, time and lack of information.

Question 23. Fire Management
The most common fire management undertaken, by all nine of the TEC and six of the nonTEC landholders, in the last three years, was constructing or maintaining fire breaks. Grazing
was a popular method with non-TECs, used by five of the eight landholders undertaking fire
management. Just one TEC and three non-TEC landholders indicated that there were fire
management measures they would liked to have undertaken but couldn't, those being routine
firebreaks, prescribed burning, strategic firebreaks and controlled burning. Reasons given for
not undertaking these activities included not being able to bum because of revegetation, time,
cost and advice, and lack of control of the reserve.

18

Question 24. Drainage Management

Of those TEC landholders that had undertaken drainage management, two had constructed
drains to bring water into, two had constructed drains to remove water from, and two had
installed pumps to remove water from the remnant vegetation. For the non-TECs, again two
had constructed drains to bring water into, and two had constructed drains to remove water
from the remnant vegetation.
When asked if there were any drainage activities they would liked to have done but hadn't
yet, six TEC and two non-TEC landholders said yes. TEC landholders wanted to investigate
siphoning and trenches, excavate a massive trench to drain the swamp into the nearby creek
system, clean the existing drainage course, and install additional groundwater pumping. NonTEC landholder responses included more drainage and contour banks. Reasons for these
activities not being undertaken ranged from a lack of advice and finance, bureaucracy (by
TEC landholders) and time, cost and uncertainty about which action to take (non-TEC
landholders).
Question 25. Flora and/or Fauna Surveys

The most common survey undertaken for both TEC and non-TEC landholders was a
vegetation survey (6 TECs and 4 non-TECs), while four TEC landholders each had a rare
plant survey and bird survey, and three TECs a rare animal survey. One non-TEC landholder
had a rare plant survey, while another had a rare animal survey conducted. CALM was
involved in all of the TEC surveys, while a locallandcare officer, the Wildflower Society,
local volunteers and a university were involved in the non-TEC surveys.
When asked to rank their preferences for surveys they would like to see conducted on their
TEC or remnant vegetation, a vegetation survey was the most common, listed as the first
preference by three TEC and three non-TEC landholders. A rare plant survey was the next
most common first preference listed by two non-TEC and one TEC landholder. Two nonTEC landholders selected a bird survey as their first preference. When asked who they would
like to conduct these surveys, three TEC landholders offered the following: family members
with assistance from CALM; someone who will liaise with us and respect our wishes; and
anyone qualified.
Question 26. Revegetation within the Remnant

TEC landholders had revegetated from 0.5 to 50 ha, non-TEC holders from 5 to 60 ha.
Revegetation by the TEC landholders was predominantly through natural revegetation, a
mixture of planting trees and shrubs, or through mainly planting trees; non-TECs through the
latter two methods. The source of this material was most commonly from either non-local
West Australian species propagated off-farm, local plants propagated off-farm, or plants
propagated from other seeds collected locally. Three TEC and one non-TEC landholder
experienced problems with low survival rates, while one TEC and one non-TEC also had
problems sourcing species for their understorey. Drought, rabbits and bird damage were also
noted as problems by TEC landholders. Reasons for notre-vegetating included cash, time and
labour, plus other areas being a higher priority.
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Question 27. Corridors and/or Buffers

Of those landholders that had planted corridors and/or buffers, four TEC and one non-TEC
said that their TEC or remnant vegetation was connected to other remnant vegetation by a
planted corridor. Reasons for planting included as part of a catchment plan, to link the
remnant for wildlife, as part of a system in the farm plan, and to assist with watertable
control. Just two TEC landholders stated that their TEC had a revegetated buffer, both
abutting less than 20% of the TEC, while one non-TEC landholder had a revegetated buffer,
again abutting less than 20% of the remnant. On average the buffers were less than 1OOm
wide. Reasons for planting included increasing the value of the remnant and controlling
groundwater.
Question 28. Including Remnant in Farm Planning

Landholders were asked how they had included their TEC or remnant vegetation in farm
planning, with responses ranging from simply identifying and managing the TEC or remnant,
including the remnant in an application for Natural Heritage Trust funding, negotiating buffer
planting with adjoining neighbours and incorporating it in their farm planning, to fencing it
off to exclude stock.
Question 29. Including Remnant in Catchment Planning

Here landholders were asked how they had included their TEC or remnant vegetation in
catchment planning. Involvement with catchment and other local groups (such as Living
Landscapes), connecting the remnant to other remnants and plantings downstream, mapping
the vegetation as part of the catchment, and looking at drainage aspects of the vegetation
were the responses obtained.
PART 3. INFORMATION NEEDED TO MANAGE REMNANT VEGETATION

Question 30. Preferred Way of Gaining Information on Remnant Vegetation Management

Landholders were asked to give their preferences for gaining information to help them
manage their TEC or remnant vegetation. The most common method, listed as first
preference by TECs, was either using their own personal experience or talking (both listed by
6 landholders). Non-TEC landholders (6) also listed talking as their most preferred method,
while only three listed personal experience.
Question 31. Direct Sources of Information to Help Conserve Remnant Vegetation

Landholders were asked who they had obtained information from to assist in managing their
TEC or remnant vegetation. The most common responses were community landcare
coordinators, other farmers, Agriculture WA and CALM (Table 9).
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Table 9. Landholder Sources of Information
Sources of Information
[For _g_overnment staff] Other managers
Other farmers
Greening Australia (WA)
Men of the Trees
Wildflower Society
Local naturalist group
Private consultants
Community landcare coordinators
Agriculture W A
CALM
CSIRO
Local government
Other (please specify)

non-TEC

TEC
4
8
4
2
0
5
6
9
7
8
5
3
3

1
7

4
4
3
2
3
9
7

4
0
3
2

Question 32. Written or Electronic Information to Help Manage Remnant Vegetation
More than half of all TEC and non-TEC landholders (9 TECs and 7 non-TECs) used written
or electronic information to help manage their TECs or remnant vegetation.

Question 32. Written or Electronic Sources of Information to Help Manage Remnant
Vegetation
By far the two most common sources of written or electronic information were State
Government departments (in particular CALM, Agriculture WA and Water and Rivers
Commission), as identified by seven TEC landholders, and community landcare coordinators,
as identified by seven non-TECs landholders (Table 10). Newspapers, newsletters and field
days were also widely used by non-TEC landholders.

Table 10. Sources of Written or Electronic Information
Sources of Information
Community landcare coordinators
Local Government
Community organisations, eg, Greening Australia (WA)
State Government departments (please specify)
News]_:>apers
Newsletters (please specify)
Television
Radio
Field days
Internet
Other (please specify)

TEC
3
0
3
7
2
1
1
0
3
0
2

non-TEC
7
2
3
3
5
4
2
0
5
2
1
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Question 34. Training in Native Vegetation Management

More than half of the TEC and non-TEC landholders (9 TEC and 7 non-TEC) indicated they
had had some form of native vegetation management training. Visits to their TEC with a
botanist, and field days on others' properties were each selected by four TEC landholders,
professional and tertiary experience mentioned by three. Of the non-TEC landholders, five
noted field days on others' properties, and two visits to their remnant vegetation with a
botanist.
Question 35. Preferred Training on Remnant Vegetation Management

When asked to indicate their preferences for vegetation management training, six TEC and
six non-TEC landholders listed visits to their TEC or remnant vegetation with a botanist as
their first preference. The only other response listed as a first preference for TEC landholders
was training in CALM offices (listed by 2). Non-TEC landholders listed three other training
methods as their first preference, field days on others' properties and training in the
community landcare coordinator's office were listed by three landholders, and training by the
Wildflower Society by two.
2.5.2 Personal Interviews

The following section provides the results from the personal interviews with landholders. The
results are divided into a number of distinct, though interrelated themes to make them more
readable and link clearly to the Discussion and Management Implications (Section 2.6).

LANDHOLDER MANAGEMENT ACTIONS
This section details what TEC and non-TEC landholders considered the most important
management action they had undertaken for their TEC or remnant vegetation, and is
comprised of responses to Questions 3 and 3a (App. II).
TEC

TEC landholders identified 12 different management actions (Table 11), four of which were
mentioned by more than one landholder, those being fencing (identified by 7 landholders),
feral animal control, particularly rabbit control (6), fire management (4), and weed control
(2). Other management actions identified included drainage, controlling surface and
groundwater flow, cropping lucerne, and liaising with neighbours and local authorities.
Landholders were than asked what prompted them to undertake that particular management
action, and though most responses appeared to be site-specific, some common management
actions were apparent. For five of the seven landholders fencing their TEC was done to
restrict or exclude stock grazing. Of those fencing for stock exclusion, two did so in order to
promote regrowth. Fencing solely to promote regrowth was cited by three landholders.
Another reason for fencing was to prevent further degradation of the TEC (2). Reasons for
feral animal control differed, including promoting regrowth, preventing further degradation,
or generally protecting the TEC. Similarly, there was no single, clear reason for fire
management, rather general protection of the TEC, as well as legal obligations were cited.
Weed control was similarly undertaken to protect the TEC as well as reducing competition
and reducing fire hazard.
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Table 11. Landholder's Most Important Management Activity

TEC

Non-TEC

Fencing

Control surface
inflow

Fencing

Control access

Feral animals

Drainage

Revegetation

Gaining knowledge

Fire

Flora survey

Weed control

Oil mallees

Weed control

Liaison

Fire

Stock control

Catchment
management

Lucerne

Stock exclusion

Vesting

Control
groundwater

Strategic grazing

Feral animal
control

NON-TEC

Non-TEC landholders identified 11 different management actions undertaken (Table 11 ), five
of these were mentioned by more than one landholder - fencing of the remnant vegetation
(by 9 landholders), revegetation (5), weed control (3), fire (2), feral animal control (2), and
stock exclusion not associated with fencing (2). Other actions included vesting the remnant in
the Shire, and controlling access to the remnant. One landholder considered the gaining of
knowledge his most important ongoing management activity.
Non-TEC landholders were also asked about the reasons prompting them to undertake such
management actions, and similarly to the TEC landholders some common reasons were
apparent. The removal of stock was again the most common reason for fencing (5 of the 9
landholders), though this removal of stock was not associated with promoting regrowth or
regeneration, rather in this case to prevent further degradation. Three non-TEC landholders
fenced to prevent degradation of the remnant, while two fenced to promote regrowth and to
protect a nearby river. Reasons for revegetating the remnant included lowering the
watertable, and preventing salt and waterlogging. Promoting regrowth was the reason given
for stock exclusion, while protection of both crops and remnant vegetation were the main
reasons for feral animal control. Reasons for weed control and fire management were not
obtained.
LANDHOLDER MANAGEMENT NEEDS

These results are from the questions regarding specific management needs for each
landholder's TEC or selected piece of remnant vegetation. This includes management
activities landholders would like to do but have thus far been unable to, and landholder's
thoughts on how to combat the most immediate threat to their TEC or remnant vegetation
(Questions 5 and 11c, App. II).
TEC

A total of 11 management needs were identified by TEC landholders (Table 12). The most
common were an increase in water use to combat salinity and rising watertables (3 TEC
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landholders), weed control (3) and drainage (2), again to help combat problems associated
with salinity, rising watertables and waterlogging.

Table 12. Landholder's Management Needs

TEC

Non-TEC

Increase water use

Increasing use of calici
virus

Fencing

Weed control

Regeneration strategies

Fire management

Drainage

Management group

Revegetation

Change agricultural
systems

Saline effluent disposal

Weed control

CALM involvement

Drainage

Fencing

Feral animal control

Finance

Ecological information

NON-TEC

Seven different management needs were identified by non-TEC landholders for their pieces
of remnant vegetation (Table 12), with fencing being the most common (4 landholders).
Other management needs mentioned by more than one respondent included fire management
(3), revegetation (3), weed control (3) and drainage (2).
MANAGEMENT BARRIERS WITHIN LANDHOLDER'S CATCHMENTS

This section includes responses regarding barriers landholders perceived to exist in currently
managing remnant vegetation in their catchment (Question 6, App. II).
TEC

A total of 19 barriers were identified by TEC landholders (Table 13), six of these were
mentioned by more than one landholder. The most common barrier was money (4
landholders), in particular lack of money for fencing. This was followed by time (3), fear of
losing productive land (3), bureaucracy (2), a lack of information (2) and grazing (2). Some
of the other barriers mentioned included a lack of appreciation of ecology, apathy, fear of
regulation, lack of government resources and a lack of understanding.
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Table 13. Perceived Barriers to Management of Remnant Vegetation
TEC

Non-TEC

Money

Apathy

Money

Time

Generational farm
transfer

Time

Fear losing productive land

Family priorities

Roads

Bureaucracy

Low priority

Weed control

Lack of information

Too many farmers

Fear of losing access

Grazing

Misinformation

Lack of government
action

Fire

Fear of regulation

Bureaucracy

Weed control

Lack of government
resources

Direction

Appreciation of ecology

Lack of
understanding

Lack of coordination

Ecological knowledge

NON-TEC

Non-TEC landholders identified nine barriers (Table 13), three of these mentioned by more
than one landholder, again money featuring prominently (4 landholders), while time and
roads, in particular the flow of water being banked up by roads, were mentioned each by two
landholders. Bureaucracy, lack of coordination, lack of government action and fear of losing
access were other barriers identified.
CURRENT INFORMATION SOURCES

This section briefly details the sources of information currently used by landholders to
manage their TECs or remnant vegetation, and is comprised of responses to Questions 3b and
4b (App. II).
TEC

A total of 21 different sources of information were used by TEC landholders, of these 11
were identified by more than one landholder, the most common source of information being
the landholders themselves, more specifically their own personal experience (identified by 5
TEC landholders). Five different information sources were each cited by three landholders,
those being Agriculture W A, catchment groups, community landcare coordinators, private
consultants and scientific literature. Agricultural Protection Board officers, field days, other
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managers, CALM and Water and Rivers Commission were each identified by two
landholders. A complete list is given in Table 14.
Table 14. Landholder's Current Sources of Information
Non-TEC

TEC

Personal experience

Aerial photos

Personal experience

Landcare

Agriculture W A

LCDC* meeting

Field days

Private consultant

CLCs*

Internet

Agriculture W A

LCDC survey

Catchment groups

Academic literature

CLCs

Private consultants

Workshops

Reading

Scientific literature

Personal research

Internet

APB officers*

Radio

LCDC meetings

Field days

Old farmers

CALM

Other managers

Living landscapes

Men of the Trees

CALM

CSIRO

Farmers

WRC*

Catchment group

*CLCs - community landcare coordinators; APB - Agriculture Protection Board; WRC Water and Rivers Commission; LCDC - Land Conservation District Committee
NON-TEC

Non-TEC landholders identified 14 different sources of information to assist in managing
their remnant vegetation, with five of these identified by more than one landholder. Again
personal experience was by far the most common source, used by 11 of the non-TEC
landholders. Field days were also a popular source of information, six non-TEC landholders
using these, community landcare coordinators used by four. General reading and Agriculture
W A were each identified by three landholders.
LANDHOLDER INFORMATION NEEDS

The information needed for current and future management of TECs or remnant vegetation,
as identified by landholders in their responses to Questions 5 and 9 (App. II) follows.
TEC

Of the 18 information needs identified by TEC landholders, only one was mentioned by more
than one TEC landholder, that being hydrological information (4 TEC landholders). The
remaining information needs, listed in Table 15, are perhaps necessarily site-specific, with
landholders needing information directly related to their TEC, for example contour maps,
planting sites and optimal distances for fencing.
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Table 15. Landholder's Information Needs
TEC

Non-TEC

Hyrdological

Revegetation

Weed control

Engineering

Planting sites

Preservation

Economical fencing

Contour map

Salt prevention/reclamation

Weed control

Soil types

Revegetation

Landscape ecology

Fencing distance

Existing fauna

Size of remnant

Drainage

Conservation

Biodiversity

Increasing water use

Species selection

Existing flora/fauna

Natural state of
vegetation

Regeneration

Replanting

Regeneration

Fire management

NON-TEC

Only nine information needs were identified by non-TEC landholders, with three of these
mentioned by more than one landholder: information on weed control (3 landholders);
preventing or reclaiming land lost to salt (2); and information on general conservation
measures (2).
INFORMATION EXCHANGE

In this section, responses to Question 8 (App. II) are presented, showing the various groups
and individuals with whom landholders shared or passed on information on remnant
vegetation management.
TEC

TEC landholders identified 11 different individuals or groups with whom they shared or
passed on information (Table 16), by far the most common being other farmers (9 TEC
landholders). Generally this information was what others were doing, specifically what has or
hasn't worked in certain situations. Landcare (5) and catchment groups (4) also figured
prominently. Other groups noted were government departments (2), members of their staff
(2), and the local Land Conservation District Committee (2).
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Table 16. Groups and Individuals with whom Information Exchanged
Non-TEC

TEC

Farmers

School groups

Farmers

Landcare groups

Community groups

Catchment groups

Catchment groups

CLCs*

LCDC*

Government

Managers

Government staff

Conservation groups

LCDC
*CLCs -community landcare coordinators; LCDC- Land Conservation District Committee
NON-TEC

Only three individuals or groups were identified by non-TEC landholders, other farmers
being the most common (5 non-TEC landholders), again usually with farmers in the same
local area discussing what has or hasn't been successful. Catchment groups (3) and the local
Land Conservation District Committee (2) were also mentioned.
LANDHOLDER'S ECOLOGICAL AWARENESS

This section provides details on what landholders perceive to be the major threats to both the
vegetation they manage and remnant vegetation in the wheatbelt generally (Questions 11 and
12, App. II).
TEC

When TEC landholders were asked what they considered to be the greatest threat to the TEC
they owned or managed, nine threats were identified, with five mentioned by more than one
landholder. Salinity and rising watertables, identified by four landholders, were the most
common threats, while groundwater (2), weeds (2) and feral animals (2) were also mentioned
(Table 17).
Table 17. Major Threats to Landholder's TEC!Remnant Vegetation
TEC

Non-TEC

Salinity

Mining

Fire

Rising watertable

Galahs

Weeds

Groundwater

Rain

Salinity

Weeds

Stock

Feral animals

Lack of regeneration

Drainage

Feral animals
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NON-TEC

Non-TEC landholders identified five threats, with each mentioned by at least two
landholders. The most common were fire, weeds, and stock (each mentioned by 3
landholders), and salinity and a lack of regeneration identified by two landholders.
Landholders were then asked what they perceived to be the greatest threats to remnant
vegetation in the wheatbelt.
TEC

TEC landholders identified nine threats to remnant vegetation in the wheatbelt, the most
common being salinity (identified by 4 landholders), stock (3), fragmentation (2) and rising
watertables (2). Other threats included weeds, lack of fencing, lack of regeneration and also a
lack of knowledge (Table 18).
Table 18. Major Threats to Remnant Vegetation in the Wheatbelt
TEC

Non-TEC

Salinity

Lack of fencing

Salinity

Stock

Lack of regeneration

Weeds

Fragmentation

Lack of knowledge

Lack of management

Rising watertables

Economic pressure

Stock

Weeds

Fire

Clearing

NON-TEC

Non-TEC landholders identified six threats to remnant vegetation in the wheatbelt, only two
of which were mentioned by more than one landholder. The most common threat was seen as
salinity (3 landholders), while weeds and lack of management were cited by two landholders.
Other threats included stock, clearing and fire.
LANDHOLDER'S ECOLOGICAL UNDERSTANDING

The following section summarises landholder's responses to Question 18 (App. II), aimed at
gauging their understanding of ecological processes and management, in particular what they
understood by the term 'biodiversity'.
TEC

The most common definition of biodiversity provided by TEC landholders included
recognition of a species component, specifically, that a range or diversity of species needed
to be present. This type of response was given by six TEC landholders. Three landholders
indicated that biodiversity should represent what used to be the natural state of the vegetation
or landscape, as one respondent commented, it is 'getting as large a range of species in an
area as possible that can mimic what the natural environment was'. Two recognised an
ecosystem component to biodiversity, such that biodiversity represented the total ecology or
suite of species within an ecosystem. One landholder provided a definition of biodiversity
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that closely matched scientific ones that recognise genetic, species (or taxonomic), structural
and community components. This respondent defined biodiversity as having 'a genetic
component, a species component, which is a taxanomic component, a structural component, a
community component and if you so wish you can actually introduce a phylogenetic
component'. Another landholder felt that biodiversity was working with agriculture and
nature together.
NON-TEC

Non-TEC landholders provided a far more diverse range of answers regarding biodiversity,
although the most common response (by 4landholders), was that they felt they didn't know
what biodiversity was. Two landholders considered it was different plants in different areas,
while another two felt it was to have a diverse productive capacity. The remaining responses
ranged from biodiversity having a species component, different environments coexisting or
the 'sustainability of various things together', to agriculture and nature working together.
Finally one landholder considered biodiversity to be insects, or upon elaboration a form of
biological control.
SKILLS ACQUIRED THROUGH MANAGEMENT

This section details some of the ecological or environmental management skills that
landholders had acquired or learnt as a direct result of actively managing their TEC or
remnant vegetation. These results are comprised of responses to follow-up questions to
Questions 3 and 4 (App. II).
TEC

Most TEC landholders felt that they were applying existing knowledge or skills in managing
their TEC, for example in fencing or weed control, rather than learning from this
management. One landholder learned interpersonal skills through managing his TEC, in
particular the importance of working closely one on one, and working cooperatively at a local
level. Though not necessarily a management skill, three landholders realised the long term
nature of managing their TEC, and one landholder gained a general awareness of the
importance of his TEC and the species within it.
NON-TEC

In contrast, the skills acquired by non-TEC landholders through actively managing their
remnant vegetation were predominantly technical, the majority of these being further skills in
remnant vegetation management. Six landholders mentioned skills such as weed
management, stocking rates and weed management, and managing remnant vegetation to
lower watertables or prevent erosion. Few non-TEC landholders mentioned acquiring
interpersonal skills, although one landholder commenting on learning to work on a more
catchment based approach with his neighbours to effectively manage his remnant vegetation.
Similarly to the TEC responses, two non-TEC landholders realised the long term nature of
management.
HOW LANDHOLDERS LEARN

This section is concerned with the processes or methods by which landholders acquired
understanding, awareness and skills regarding management of their TEC or remnant
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vegetation. These results are comprised of responses to follow-up questions to Questions 3, 4,
11 and 12 (App. II).
TEC

The most common method of learning amongst TEC landholders was through observations
over time, eight landholders using this method, especially in relation to learning about
salinity and other forms of land degradation affecting either their TEC or the wheatbelt in
general. The next favoured method of learning was via social interaction and communication
(5 landholders), talking and discussing issues with other farmers, friends, neighbours and
visiting scientists. Learning through experimenting was mentioned by four TEC landholders,
however, this was not deliberately experimenting, rather landholders learnt through trial-anderror, looking at what had or hadn't worked in various situations and locations and then
applying that knowledge to future actions. Such learning was closely associated with the use
of personal experience, drawing on past experience and knowledge (3 landholders). Reading
was used by three landholders to assist in learning. One landholder noted that he had learnt
by relating present experiences to similar experiences in the past, not necessarily relying on
his own personal experience nor experimenting, rather simply relating the present situation to
one in the past and learning from that.
The process of incremental learning was evident in interviews with two landholders, both
mentioning they had learnt slowly over a long period of time. In both cases, contact (be it
brief or longstanding) with other farmers or professionals over time assisted in this learning,
again issues such as what had or hadn't worked in certain situations being discussed. This
incremental learning is perhaps exemplified best by the following comments from one of the
landholders involved- 'It's not anything that hits you like a bolt of lightning, it's just a slow
accumulation of knowledge .. .little pieces at a time. I can't give you any individual one-off
incident where all of a sudden I saw the light. It just didn't happen like that'.
NON-TEC

Non-TEC landholders mentioned a more diverse range of learning methods, though the most
common are similar to those outlined above for TEC landholders. Experimenting and
observation over time were the most common methods, with five landholders each learning
in these ways. Again it is important to note that the experimentation was not hypothesis or
goal-driven nor was application of the results considered at the time the experiments were
done. Social interaction and communication were used by four landholders, personal
experience by three. Other methods of learning included learning through group participation,
field days, reading and the media.
LANDHOLDER VIEWS OF CALM

In this section, responses to Question 10 (App. II) and associated follow-up questions
regarding landholder's views of CALM are presented.
TEC

When asked their views on CALM as an organisation, the few TEC landholders who
responded to this question related experiences with one or a few individuals within CALM.
Those who did not respond gave as a reason their lack of knowledge or experiences with
CALM. The opinions offered varied, two TEC landholders had no view at all, and two had a
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good relationship with the local CALM officers with whom they interacted. The remaining
responses ranged from one landholder having a low opinion of CALM because they didn't do
much for them, another landholder not having enough knowledge of CALM so tending to
gauge CALM's effectiveness from the media, and another discussing the conflict of CALM
both managing and harvesting native forests in W A.
TEC landholders were then asked to describe what they felt were CALM's strengths and
weaknesses, the most common response (by 4 landholders) being they didn't know enough
about CALM to judge. Two strengths were identified, CALM's body of expertise (2) and
their ability to work with locals (1). Four weaknesses were identified, each by one landholder
-that CALM was too city-oriented, they lacked staff, were office bound, and they didn't
have a good appreciation of timing as it related to farming activities, particularly harvest
time.
Because of the length of the interviews and in an effort not exhaust respondents, the question
on how landholders formed their views regarding CALM was asked of only one landholder.
This respondent's views were formed through personal experience. From responses to earlier
questions it can be inferred that most views were formed through personal experience with
individuals from CALM.
When asked what CALM could do to improve what people thought of them, five issues were
raised, with only one raised by more than one landholder - for CALM to have a more
visible presence in the wheatbelt. Other responses were for CALM to improve their
communication skills with wheatbelt residents, to promote and publicise their objectives for
the wheatbelt more effectively, to have a more active involvement with management of their
reserves, and to divide responsibility for forests and conservation.
NON-TEC

Again the most common response to views on CALM as an organisation was that non-TEC
landholders felt they didn't know enough about CALM to form an opinion (5 landholders).
Of the opinions that were presented, two were mentioned by more than one landholder:
CALM generally did a good job (3) and CALM was too much of a bureaucracy (2). The
remaining comments were made by one landholder each, ranging from CALM being
inflexible, defensive, changing for the better, to CALM beginning to show an increasing
presence in the wheatbelt. Similarly to responses from TEC landholders, the majority of these
comments were based on experiences with individuals, rather than critiquing CALM as an
organisation.
When asked about CALM's strengths and weaknesses, again five landholders felt they didn't
know enough about CALM to answer. Two strengths were noted, each by one landholder:
CALM's knowledge base and their ability to produce good ideas. Seven weaknesses were
identified, though only two of these were identified by more than one landholder- CALM's
lack of people skills (2) and poor communication skills (2). The remaining weaknesses were
all identified by one landholder each, including CALM's lack of ability in using local
knowledge, poor fire management skills, too low a profile in the wheatbelt, a lack of
resources, and being too top heavy and lacking people on the ground.
Of those asked how they had formed their views of CALM, all said it was through personal
experiences with CALM. On how CALM could improve what people thought of them, two
landholders said CALM needed a more visible presence in the wheatbelt, while more use of
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local knowledge, quicker action, more direct contact with landholders, and less conflict with
other departments were each identified by one landholder.

2.6 Discussion And Management Implications
This section integrates and discusses the results from the questionnaires and interviews. The
management implications evident from these results are also included. Responses to
Questions 20-29 from the questionnaire (App. I), although interesting, are not discussed.
First, these results speak for themselves and little is added by discussing them. Second, these
data were collected to allow evaluation of the changes in management activities and
knowledge due to the TEC project. As data have and will not be collected subsequent to
CALM's activities, these data, collected prior to CALM's activities, are of limited use.
REMNANT VEGETATION- GENERAL DETAILS

Most TEC and half of the non-TEC landholders' families had a long association with their
lands- at least 21 years. This long association would seem to provide opportunities to learn
by observation, experience and experimenting.
Another feature of TECs and their managers identified from this study has implications for
management. More than half of TEC and non-TEC landholders consulted with their families
regarding management decisions. This means information on remnant vegetation
management provided by government departments and from other off-farm sources must be
shared with the families of landholders as well as the landholders themselves. Site meetings
may be most effective if all family members involved in management decisions are present.
VALUES OF REMNANT VEGETATION

Landholders overwhelmingly (13 TECs and 12 non-TECs) noted that their remnant
vegetation was special to them. Slightly more TEC then non-TEC landholders (10 versus 8)
said their remnant vegetation was special because of its ecology and conservation value. This
slightly higher number among the former may reflect their recognition of and increased
knowledge about the special ecological status of the TECs. It may also be indicative of the
influence of the CALM consultant ecologist over the first two years of the project. The
aesthetic values of their remnant vegetation were noted by five TEC and five non-TEC
landholders. Of interest is a number of respondents attributing value to remnant vegetation
for its contribution to farm function, for example, its contribution to slowing soil and wind
erosion and managing salinity (Table 6).
A key management implication flows from these findings. Remnant vegetation is valued in
diverse ways meaning that its conservation can be pursued by appealing to a number of
values, not only farm function. Remnant vegetation preservation may be successfully
advocated on the basis of its ecology or aesthetics or even community contribution for
education or recreation.
REMNANT VEGETATION USE

Remnant vegetation was used for a wide variety of purposes including grazing, firewood
collection, picnics, camping and birdwatching. Although at least twice as many non-TEC as
TEC landholders used their remnant for consumptive and potentially damaging uses (Table
7), more also used the area for educational and recreational purposes such as picnicking and
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birdwatching. These differences in consumptive use may reflect a greater understanding and
therefore value placed on the ecology and naturalness of TECs combined with recognising
the potentially adverse ecological effects on native species of uses such as grazing. The
greater educational and recreational use of non-TECs has no obvious explanation.
Almost half of non-TEC landholders used their remnant vegetation as storm shelter for stock.
Stock use of remnant vegetation and the reasons and perceptions that lie behind it need
further investigation. Although many landholders made efforts to limit stock access, some
indicated they felt grazing was doing little harm or that is was necessary at least to some
degree, as otherwise a fire hazard would develop from weeds invading previously grazed
areas. This was a sensitive topic with landholders. Two of those interviewed indicated they
did not want to be told what to do regarding stock access to their remnant vegetation, but
were open to informed discussion.
LANDHOLDERMANAGEMENTACVONS
The most frequently mentioned management activities for remnant vegetation were fencing,
feral animal control, weed control and fire management. All are standard farming practice.
The strong response regarding fencing may be a product of years of funding available
through the Remnant Vegetation Protection Scheme. Also of interest, is more non-TEC than
TEC landholders leaving their remnant alone (6 non-TEC vs 3 TEC). And, more TEC than
non-TEC landholders were planting corridors, and conducting flora and fauna surveys. These
differences can possibly be explained by non-TEC holders viewing their remnant as an
adjunct to commercial farm function rather than having other important values such as nature
conservation.
Similar numbers of TEC and non-TEC landholders (about half, Table 8) were including
remnants in farm and catchment planning, suggesting recognition by both groups of remnants
as an integral part of commercial farm function. In farm planning, inclusion of remnants
meant buffer plantings and fencing. At the catchment level, planning stimulated connection
of remnants across properties using plantings and recognising the possible contributions of
remnant vegetation to water management. These findings suggest that both farm and
catchment planning facilitate the management of farmland to complement remnant
vegetation, for example, by planting buffers and corridors. Also, support for retaining and
managing remnant vegetation at a catchment level could be engendered by promoting
remnant vegetation's contribution to water management.
When landholders were asked in the face-to-face interviews what prompted them to
undertake a particular management action, the most common reason given was to exclude
stock, predominantly by fencing. Generally, TEC landholders saw fencing as a means of
promoting regrowth and preventing further degradation while non-TEC landholders only
associated fencing with the latter. There are three possible reasons for this difference: TEC
landholders were more aware of the ecology of their remnant vegetation and its regrowth
capabilities; they had arrested degradation and moved on to address regrowth; or the nonTEC remnant vegetation was in such poor health that regrowth was not an option.
There were a number of management actions landholders would like to have undertaken but
haven't to-date, including weed control, drainage and revegetation. A number of landholders
(3) mentioned actions to increase· water use to combat salinity and rising watertables
indicating a general understanding of hydrological processes. Fencing was the most common
management need identified by non-TEC landholders. Only three of the 13 non-TEC
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remnants were completely fenced. It was not identified as a need by TEC landholders, given
that half (7 of 14) of the TECs are completely fenced.
Common reasons why management actions such as fencing, weed and feral animal control
and revegetation have not been undertaken included lack of time, money, access, technical
knowledge and uncertainty regarding outcomes (eg, if grazing stopped, would regrowth of
weeds constitute a fire hazard). These common reasons across a range of management
activities indicates the potential for common solutions, such as ways of conducting feral
animal control in inaccessible country, that can be applied on a number of properties.
Barriers to remnant vegetation management more generally also included money and
specifically lack of money for fencing. Landholders also mentioned fears of losing access and
productive land, fears of regulation and bureaucracy, and lack of information. Superficially, it
seems easier to deal with these fears than to find the financial resources sought. However, if
these fears are not competently recognised and understood by all those involved in remnant
vegetation management these 'hidden' barriers to remnant vegetation management will
remain.
CURRENT INFORMATION SOURCES, EXCHANGES AND NEEDS

Respondents' strong preference was for information gained from talking with other people
and personal experience. For most landholders, the local community landcare coordinator
was an important source, possibly because they were available locally. TEC more than nonTEC landholders sought information from CALM, private consultants, CSIRO, and local
naturalists clubs (Table 9). Two explanations for this difference exist: TEC landholders are
benefiting from knowing who to contact regarding management advice and are more likely to
seek it or the TEC is known to CALM because the landholder has a history of interaction
with government staff and other scientists.
Landholders most commonly shared information with or passed it on to other landholders.
These were usually landholders in the same area and the information shared was what has or
hasn't worked in that local situation. Catchment groups and Land Conservation District
Committees also provided places for information exchange. Both TEC and non-TEC
landholders exchanged information with government departments, with more of the former
than the latter interacting with CALM (Table 9).
Rural landholders rely on a diverse range of information sources (Table 14), thus having
access to a range seems important. Government departments such as CALM are able to
provide specialist advice for TEC landholders while community landcare coordinators can
provide generalist assistance for landholders with less demanding nature conservation
requirements. However, most important is the networks of information exchange within local
communities. The challenge for those in government is to inject useful, locally-relevant and
accurate information into these networks so it can be used and passed between landholders.
These networks also provide the opportunity for government departments to obtain
information, especially from TEC landholders.
More than half of all TEC and non-TEC landholders (9 and 7 respectively) used written or
electronic information to help manage their TEC or remnant vegetation. As with information
sources in general, the landholders interviewed drew on diverse sources of written and
electronic information (Table 10). This means those wanting to provide such information
could use a diversity of written and electronic forms, tempered by the following results. The
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most common source of written information for TEC landholders was State Government
departments and for non-TECs it was community landcare coordinators. Field days,
newsletters and newspapers were also popular with non-TEC landholders. Therefore, for
written material, TEC landholders may be easiest to reach via Government publications,
while non-TEC landholders could be reached most efficiently via community landcare
coordinators, at field days and in newsletters and newspapers.
From the interviews it was apparent that landholders want information tailored to their site,
ideally delivered on-site or at least by someone familiar with the site. However, numerous
general information needs were also given in the interviews, particularly by TEC landholders.
Needs ranged from technical information such as planting sites, contour maps and fencing
distance to more abstract ecological concerns such as landscape ecology and biodiversity.
Hydrological information was of great interest to TEC landholders. The list of information
needs was shorter for non-TEC landholders. Often, those providing information focus solely
on technical concerns. It is evident from this study there is a desire for more abstract
ecological information as well.
LANDHOLDER'S ECOLOGICAL AWARENESS AND UNDERSTANDING

In the interviews, landholders were asked about the threats they perceived to their remnant
vegetation and to remnant vegetation in the wheatbelt. The intent behind this question was
determining their awareness of ecological issues affecting remnant vegetation especially
those originating beyond its boundaries. Salinity and rising water tables were mentioned by
both TEC and non-TEC landholders. Such comments indicate an awareness of effects, in this
instance hydro-geological processes, beyond the remnant vegetation's boundaries and
directly influencing its future. Other responses were more technical and localised, relating to
concerns such as weed and fire management. Less than half of those interviewed mentioned
broader effects such as salinity. This small number suggests that ecological awareness can
not be assumed and a big part of the challenge in working with rural landholders is
communicating and making relevant an awareness of the potential effects of broader issues,
such as salinity, on remnant vegetation.
A sense of landholder's understanding of ecology was also sought in the interviews by asking
them to provide a definition of biodiversity. This approach was chosen because the scientific
and conservation communities are currently encouraging rural landholders to 'manage for
biodiversity'. However, it is becoming increasingly clear that dissimilar definitions exist,
even within scientific communities. Most TEC landholders said that biodiversity was a range
of species being present. This definition goes partway to meeting the generally accepted
scientific one. A number of non-TEC landholders, on the other hand, struggled to provide a
definition. Several responses bore little relationship to those widely used by scientists and
conservationists.
Two clear implications for management exist. First, no assumptions regarding others'
understanding of the term biodiversity should be made. And, no assumptions can be made
about others' understanding of ecology and ecological processes. Second, an opportunity
exists to increase landholder's knowledge regarding biodiversity, even at the most basic level
of providing a clear definition. This would be best achieved by framing and providing
information on biodiversity and ecology in forms and forums relevant and useful to
landholders.
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MANAGEMENT SKILLS AND LEARNING

TEC and non-TEC landholders had different views regarding the skills they had acquired
through actively managing their remnant vegetation. The former felt they were applying
existing skills rather than learning new ones, whereas the latter felt they had acquired new
skills or furthered existing ones. These skills were largely technical, for example weed
management. This finding supports the hunch that TEC landholders have more ecological
knowledge and experience managing remnant vegetation, while non-TEC landholders are
more recent newcomers to the remnant vegetation management scene. This finding implies
care should be taken in directing TEC landholders regarding management as their belief is
they have the required skills and thus may not take kindly to implications that their skills
require improvement. Non-TEC landholders on the other hand are still actively acquiring
skills and are probably receptive to assistance, particularly with technical skills.
Several landholders commented that active management had helped them realise the long
term nature of managing remnant vegetation. This realisation, combined with the long period
of time most of the remnant vegetation had been owned by many of those interviewed and
their reliance on personal experience and experimenting to guide management, makes
possible a commitment to long term management of remnant vegetation on private lands.
The most common learning method was observations over time, especially observations of
degradation. Another related form of learning was using trial-and-error, combined with past
experience. Learning for several was incremental, occurring slowly over a long period of
time. This long term approach matches well with ecological processes which often occur
slowly over time and may require years of observation and trial-and-error to be understood.
Managers and scientists from government departments can support these learning processes
by being patient and realising that learning takes time and can best be fostered by facilitating
personal observations and experimenting.
Also important for learning by both TEC and non-TEC landholders was talking and
discussing issues with other farmers, friends, neighbours and visiting scientists. The
implications of this form of learning are self-evident. Government departments can use
existing social and professional occasions to share information as well as ensuring that
scientists continue to interact with landholders. Reading also contributed to learning,
emphasising the value of government and others providing written material on remnant
vegetation management.
About half of those interviewed suggested that visits to their remnant vegetation with a
botanist was their first preference for training. TEC landholders were also happy with
training in CALM offices. Both are labour-intensive for CALM but highly regarded by
landholders. Non-TEC landholders also listed preferences for field days, and training in
community landcare coordinator's offices and by the Wildflower Society. Again, these are
labour-intensive approaches as an individual is needed to provide the training. Such a
commitment of resources seems warranted if the remnant vegetation is highly valued and/or
urgently needing management.
LANDHOLDER VIEWS OF CALM

Landholder's opinions of CALM were based predominantly on experiences with individuals.
This indicates the value of managers and scientists interacting as much as possible, in
constructive and helpful ways, with landholders. Although influenced by media stories and
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lack of interaction, positive experiences with individuals were most influential in shaping
perceptions.
The organisation's knowledge base and ability to produce good ideas were mentioned as
strengths. Their weaknesses were specific to interactions with wheatbelt landholders, for
example, too few staff in the wheatbelt, poor communication skills, and needing to promote
their objectives for the wheatbelt more effectively. The implications here is to continue
making information available to landholders thereby fostering this strength of the agency.
Without additional resources the weaknesses can't be addressed, although communication
could be improved by skills training and experimenting with more innovative forms of
information delivery.
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3.0 Other Tasks Completed in 1999
3.1 Newsletters/Articles
Murdoch University staff prepared and published three articles this year, two for CALM's
WA Threatened Species and Communities Unit newsletter WATSNU, as well as a joint
paper with CALM published in the proceedings of the BankWest State Landcare Conference
held in Esperance in September 1999.

3.2 Field Days
As a part of publicising the TEC project, the Murdoch University researcher assisted the
CALM ecologist in manning a display at the Wagin Woolorama, a three day field day. This
enabled the Murdoch University researcher to discuss remnant vegetation management issues
with landholders visiting the display.
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PERTH, \\lESTERN AUSTRALIA
MAIL QUESTIONNAIRE

MANAGING REMNANT VEGETATION IN THE WHEATBELT

Murdoch University is helping the WA Government find out what assistance,
particularly information, landholders need to manage and conserve remnant
vegetation on their lands. We are working with selected remnant vegetation owners
and managers, such as yourself, on this project. Our findings will help scientists in
CALM develop management strategies for remnant vegetation in the Wheatbelt.

PART 1. BACKGROUND INFORMATION

1. Shire(s) in which your farm/the reserve is located:

2. Length of time your family has owned the farm/your department has been
responsible for managing the reserve:
<1 yr

1-10 years
11-20 years
21-30 years
31-50 years
>50 years

:_j

-'
~
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3. Length of time you have managed the farm/been responsible for managing this
reserve:
<1 yr
1-10 years
11-20 years
21-30 years
31-50 years
>50 years

4. Who else in your family /workplace makes decisions, in addition to you, that
influence management of the farm/ reserve? (Please list.) _ _ _ _ _ _ _ _ __

5. Area of farm/ reserve:

ha

6 Area of remnant vegetation on farm/ reserve:

ha

7. The remnant vegetation is: (Please specify species, beside category if known.)
Mainly trees
Trees and shrubs
Mainly shrubs
Other
specify

____________________please

8. The main soil(s) under this vegetation is( are)?
Deep sands ..
Sandy-surfaced
(eg sandy duplex, Mallee, White Gum or Tammar soils)
Loamy-surfaced
(eg Salmon Gum-Gimlet, Mallet or York Gum soils)
(eg Dolerite dyke soils)
Clayey-surfaced
Rocky I stony
Ironstone/ gravelly
Wet-saline
Wet-fresh water
Other
(please specify)
--------------------------~
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9. How is the remnant vegetation arranged? (Please tick as many boxes as apply.)
One squarish block
Two squarish blocks
More than two blocks connected by remnant vegetation
More than two blocks not connected by remnant vegetation
A long thin block such as along a creekline
Other (please specify)

----'

10. How would you rate the health of the remnant vegetation on your property?
(Please tick one category.)

1
2
3
4
5

Poor, extremely degraded
Very degraded ..
In between
Very healthy, few problems
Vibrant, pristine condition

-.
I

,,
I

11. Is this remnant vegetation special to you in any way?
Yes

D

No , D

(Please go to Q. 13.)

12. Could you please describe how it is special to you:

13. About what percentage of your property is remnant vegetation (if known)?
<10%
11-20%
21-40%
41-60%
61-80%
>80%
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PART 2. REMNANT VEGETATION USE AND MANAGEMENT

14. Which of the following uses have been made of your remnant vegetation in the
last 3 years? (Please tick as many boxes as apply.)

Grazing:
-regular
- occasional
- emergency ..
Storm shelter for stock
Firewood
Fencing posts
Recreational vehicle use
Rubbish dump
Gravel/ soil extraction
Picnics
Camping
Birdwatching/ nature study
(please specify)
Other

~

~

i

,.....

-

n
c._;
.~

LJ
;---!

--.

!!

LJ
LJ

how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?

15. Which of the following uses will continue or commence over the next 3 years?
(Please tick as many boxes as apply.)

Grazing:
-regular
- occasional
- emergency ..
Storm shelter for stock
Firewood
Fencing posts
Recreational vehicle use
Rubbish dump
Gravel/ soil extraction
Picnics
Camping
Birdwatching/ nature study
(please specify)
Other

;-c

i
i

~

LJ
r-;
'--'

r;
,-'--

0
r-c

:....___;

~
L:
j'--J'

how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
how often?
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16. Which of the following management activities have you undertaken for your
remnant vegetation over the last 3 years? (Please tick as many boxes as apply.)
Fencing
Weed control
Feral animal control
Fire management
Drainage management
Flora survey
Fauna survey
Revegetation within the remnant
Planting corridors ..
Planting buffers
Included remnant in farm planning
Included remnant in
catchment planning
Left it alone
Other
(please specify)

17. Which of the management activities listed in Q.l5, or other activities which are
not listed, would you have liked to undertake but didn't? (Please list with reasons
why.)
Activity _ _ _ _ _ _ _ Reason not undertaken-----------Activity
Reason not undertaken-----------Activity
Reason not undertaken-----------Activity
Reason not undertaken-----------Activity
Reason not undertaken-----------18. Which 3 activities, using your answers to Qs.16 & 17 to help, are most important
for managing your remnant vegetation? (Please list below.)

19. Why have you selected these activities as being most important?

I
I
I
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The following set of questions deal in detail with management activities you have undertaken
in the last 3 years.
20. If you ticked fencing in Q.16, please answer the following questions, otherwise
go to Q.21.
20a. How many kms of fencing have you constructed around your remnant
vegetation in the last 3 years?
km
20b. Is the remnant completely fenced, so stock that can be excluded if desired?

Yes '-'
No
20c. Has grazing in the remnant, been stopped completely?
Yes

'---

No

21. If you ticked weed control in Q.16, please answer the following questions,
otherwise go to Q.22
21a. Which weeds have you controlled in the last 3 years and how frequently?

Weed _ _ _ _ _ _ __
Weed _ _ _ _ _ _ __
Weed _ _ _ _ _ _ __

Frequency of treatment
Frequency of treatment
Frequency of treatment

21b. Are there any weeds you would like to have controlled and haven't yet?

Yes

No

C!

Please go to Q.22.

21c. What were the weeds in your native vegetation? (Please list.)

21d. What was the reason(s) for not controlling these weeds?

22. If you ticked feral animal control in Q.16, please answer the following questions,
otherwise go to Q.23.
22a. Which feral animals have you controlled in the last 3 years and how frequently?

Animal _ _ _ _ _ __
Animal - - - - - , - - - Animal - - - - - - -

Frequency of treatment
Frequency of treatment
Frequency of treatment
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22b. Are there any feral animals you would like to have controlled and haven't yet?

Yes

,-

No

Please go to Q.23.

22c. What are the feral animals? (Please list.)

22d. What was the reason(s) for not controlling these animals?

23. If you ticked fire management in Q.l6, please answer the following questions,
otherwise go to Q.24.
23a. What sort of fire management have you done in the last 3 years? (Please tick as
many of the following as apply.)

Firebreak construction or maintenance
Grazing to reduce understorey fuels
Buffer burning
Control burning part of the remnant vegetation
Control burning all of the remnant vegetation
Wildfire suppression/ prevention
Other fire management
(please specify)

"' '

0

-------------------

23b. Are there fire management activities you would like to have done but haven't
yet?
Yes n
No
::J
Please go to Q.24.
23c. What were the activities? (Please list.)

23d. What was the reason(s) for not undertaking these activities?

24. If you ticked drainage management in Q.l6, please answer the following
questions, otherwise go to Q.25.
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24a. "What sort of drainage activity affecting your remnant vegetation have you done

in the last 3 years? (Please tick as many of the following as apply.)
Constructed drain bringing water into the rem. vegetation
Constructed drain removing water from the rem. vegetation
Installed pump bringing water into the rem. vegetation
Installed pump to remove water from the rem. vegetation
Other drainage activity (please specify)_ _ _ _ _ _ _ _ _ _ _ __
24b. Are there drainage activities you would like to have done but haven't yet?

Yes

No

Please go to Q.25.

24c. "What were the activities? (Please list.)

24d. "What was the reason(s) for not undertaking these activities?

25. If you ticked flora andfor fauna surveys in Q.16, please answer the following

questions, otherwise go to Q.26.
25a. "What type(s) of surveys have been conducted since you've owned/been

responsible for your remnant vegetation? (Please tick as many of the following as
apply.)
Rare plant survey
Rare animal survey ..
Bird survey
Vegetation survey
Other survey
(please specify)
25b. VVho conducted these survey(s)? (Please list.)

25c. Please indicate your preferences, using the numbers 1 to 5, for surveys of your

remnant vegetation, that you would like to see conducted,
Rare plant survey
Rare animal survey
Bird survey ..
Vegetation survey ..
Other survey
(please specify)
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25d. Who would you like to conduct these surveys?

26. If you ticked revegetation within the remnant in Q.16, please answer the
following questions, otherwise go to Q.27.
26a. What area has been revegetated?

- - - - - ha

26b. Has the revegetation been: (Please tick as many as apply.)
Mainly planted trees
Mainly planted shrubs
A mixture of planted trees and shrubs
From natural regeneration
Other survey
(please specify)
26c. The source of material for planting/ seeding has been: (Please tick as many as
apply.)
Plants propagated from seeds from the remnant vegetation
Plants propagated from other seeds collected locally ..
Local plants propagated off-farm
Western Australian species, but not local, propagated off-farm
Non-Western Australian species, propagated off-farm
Other
(please specify)
Don't know

0
0

26d. Have you had any problems in successfully revegetating? (Please specify.)
Sourcing suitable species for your soil
Sourcing suitable species for your locality
Sourcing suitable species for the understorey
Sourcing suitable species generally
Problems with low survival rate
Others (please specify)

G
u

D

C
D

(please specify) _ _ _ __
(please specify) _ _ _ __
(please specify) _ _ _ __
(please specify) _ _ _ __
(please specify) _ _ _ __

26e. Is there revegetation you would like to have done but haven't yet?
Yes

No

Please go to Q.27.

26£. What was(were) the reason(s) for not doing this work?
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27. If you ticked planting corridors andjor buffers in Q.16, please answer the
following questions, otherwise go to Q.28.
27a. Is the remnant vegetation connected to other remnant vegetation by a planted
corridor?

Yes

No

Please go to Q.27c

27b. Why have you planted this corridor?

27c. Does the remnant vegetation have a buffer of planted vegetation?

Yes

No

Please go to Q.28.

27d. The planted buffer abuts:

<20% of the remnant vegetation
21-50% of the remnant vegetation
51-80% of the remnant vegetation
81-100% of the remnant vegetation
27e. On average, the buffer is:

<100m wide
100-500 m wide
>500 m wide
27f. Why have you planted this buffer?

28. If you ticked included remnant in farm planning in Q.16, please answer the
following question, otherwise go to Q.29.
28a. How have you included the remnant in farm planning? (Please describe.)

29. If you ticked included remnant in catchment planning in Q.16, please answer
the following question, otherwise go to Q.30.
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I
I

I
I
I
I
I
I

I
I

I
I,
I
I
I

29a. How have you included the remnant in catchment planning (Please describe.)

PART 3. INFORMATION NEEDED TO MANAGE REMNANT VEGETATION

The following sets of questions cover ·what information you use and would like to have to
manage the remnant vegetation on your land.
30. What is your preferred way of gaining information to help with remnant
vegetation management? (Please number your preferences, with 1 being your first
preference.)

From personal experience
From talking
From reading
From radio
From television
From the internet
Other
(please specify)

31. Which of the following people have you gained information from to help with

conserving remnant vegetation. (Tick as many of the following as apply.)
Other farmers
GreeningWA
Men of the Trees
Wildflower Society
Local naturalist group
Private consultants
Community Landcare Coordinators
Agriculture W A
CALM
CSIRO
Local government
Other
(please specify)

c
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32. Do you use written or electronic information to help manage your remnant
vegetation?
Yes

No

Please go to Q.34

33. Which of the following sources have provided written or electronic information
which you have used to manage your remnant vegetation? (Tick as many of the
following as apply.)
Community Landcare Coordinators
Local Government ..
Community organisations, such as Greening W A
State government departments (please specify)
. Newspapers ..
Newsletters (please specify)
Television
Radio
Field days
Internet
Other (please specify)

[J
[]

34. What native vegetation management training have you had?

Visits to your remnant vegetation with a botanist
Field days on others' properties
Other (please specify)

35. What training on remnant vegetation management would be useful?
(Please number your preferences, with 1 being your first preference.)

Visits to your remnant vegetation with a botanist
Field days on others' properties ..
Training in CALM office
Training Community Landcare Coordinator's office
Training by the Wildflower Society in the bush
Other (please specify)

If any of the questions in this questionnaire are not clear please put a mark next to them so
you can discuss them ·with Robyn r.vhen she visits you to pick up the questionnaire and talk
more about your remnant vegetation.

THANK YOU VERY MUCH FOR YOUR TIME AND INTEREST
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Appendix II. Personal Interview Questions. Conserving TECs in
Agricultural Areas of SW WA
PERSONAL INTERVIEW QUESTIONS:
MANAGING REMNANT VEGETATION IN THE WHEATBELT

Proposed introductory comment: Murdoch University is helping the WA Government find out
what information farmers need to conserve and manage remnant vegetation on their lands.
We are working with selected remnant vegetation owners and managers, such as yourself, on
this project. Our findings will help scientists in CALM to develop management strategies for
remnant vegetation in the Wheatbelt.
The following questions are much less formal than those you've answered in the
questionnaire. Before we start on those, however, were there any questions in the
questionnaire that were unclear or where you would like to make further comments?
Introduction:
1. As a landholder, or manager, what do you aspire to for your farm?

2. As a landholder, or manager, what do you aspire to for your bushland?
PART 1. REMNANT VEGETATION MANAGEMENT

The first questions are about managing remnant vegetation.
3. What is the most important one off management activity that you have done or begun in
order to conserve your remnant vegetation?
3a. What led you to take this action?
3b. Where did you get the information from to do this work?
3c. What sort(s) of information was it?
3d. What have you learnt as you've done this work?
What helped you learn?

4. What is the most important ongoing management activity that you have done or begun in
order to conserve your remnant vegetation?
4a. What led you to this action?
4b. Where did you get the information from to do this work?
4c. What sort(s) of information was it?
4d. What have you learnt as you've done this work?
What helped you learn?

5. [Applies only if there are activities identified as important in Q 16 but are not currently
being done (Q.17)]
What would enable you to carry out the management activities you think are important but
aren't currently able to do?
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6a. What things, if any, are currently preventing more remnant vegetation management in
the catchment?
6b. What's stopping other landholders managing remnant vegetation?
6c. What can be done about these "barriers"?
7. [Managers version]
Some managers say that their most common source of information is other managers.
Is this also the case for you for remnant vegetation management?
How do you decide which managers to take notice of?
How do you decide which researchers to take notice of?
What sort of information do you get from other managers?
Where and how is it given to you/transmitted/obtained?
7. Many farmers say that their most common source of information is other farmers.
Is this also the case for you for remnant vegetation management?
How do you decide which farmers to take notice of?
What sort of information do you get from other farmers?
How do you decide which government employees to take notice of?
Where and how is it given to you/transmitted/obtained?

8. Who do you pass on information to regarding remnant vegetation management?
[Probe on form]

9. What sort of information, regarding management of remnant vegetation, do you think you
would need over the next 5 years?

10. [For non-CALM landholders only.]
As you know, CALM is the government department responsible for managing WA's national
parks and nature reserves. They also employ many experts in remnant vegetation
management. The following questions relate to these roles.
lOa. [For TEC holders only.]
Have you met or spoken with Sheila Hamilton -Brown or any other CALM WATSCU staff?
lOb. I'm interested to hear your views about CALM as an organisation
lOc. What are CALM strengths and weaknesses?.
lOd. How have you formed this view?
lOe. How could CALM improve what people think of them?
lOf. What do you think of government departments in general?

PART 2. "ECOLOGICAL" KNOWLEDGE AND LEARNING
We're interested in your general views about remnant vegetation and its management.

11. What is the greatest threat to the remnant vegetation that you manage?
lla. When did you first become aware of this threat?
llb. How have you come to know about this threat?
llc. What can be done about that threat?
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12. What is the greatest threat to remnant vegetation in the wheatbelt?
12a. When did you first become aware of this threat?
12b. How have you come to know about this threat?
12c. What can be done about that threat?
13. Are there any changes that you have you made in recent years in the way you manage
your remnant vegetation?
13a. What led to that change or changes?

14. [If the interviewee ticked the 'personal experience' box in Q30]
I was very interested that you use personal experience to manage your remnant vegetation.
How has this personal experience developed?

PART3. THEFUTURE
As the last part of this interview I'm interested in your views about future ideas for managing
remnant vegetation.
15. If you could do this all again, what might you do differently with the benefit of
hindsight?
16. In the longer term, what management does your remnant vegetation need to be here in
100 years time?

17. There's a lot of interest at the moment in including remnant vegetation and broader
nature conservation considerations in farm and catchment planning.
How could this be done?
18. There's also increasing interest in the idea of biodiversity.
18a. What does the term biodiversity mean to you?
18b. How could you contribute to biodiversity conservation in your catchment?
19. Are there any other comments you would like to offer on your views on how best to
manage remnant vegetation?
[Where appropriate:] Would you feel comfortable if your contact details were given to
CALM staff who may wish to look at the bush on the property?
Closing thanks and explanation of remainder of project as follows: Many thanks for taking
the time to discuss your activities and ideas with me today. We're planning to do a follow-up
survey in several years time and would like very much if you could be involved in that as
well.
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