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 Forward 

 
This data manual has been developed for the biodiversity component of the Grain and Graze 
program (BiGG). It details field data collection techniques to be undertaken as part of the 
biodiversity component of Grain and Graze. The manual includes information on: producer 
interviews, site selection: documenting paddock histories; vegetation data collection (quadrats); 
invertebrate data collection (pitfall traps); cotton strip assays; soil nutrient data collection; and, bird 
surveys; 
 
Inputs to the manual have been provided by the following people: 
Kerry Bridle, Ted Lefroy, Alan House, Gupta Vadakattu, Cam Nicolson, Susie Murphy-White, 
Justine Graham, Sheila de Lange, Martin Line, Peter McQuillan and Dave Green. The manual was 
written by Kerry Bridle, Dave Green and Ted Lefroy. 
 

Background information 
 
The biodiversity component of the Grain and Graze program aims to document the extent that 
mixed farming systems (cropping and grazing enterprises) support native biodiversity (biological 
diversity, the number of living organisms, plants and animals) across Australia. The project also 
aims to determine how biodiversity supports mixed farming systems. For example, research done in 
some of the Grain and Graze regions around Australia has shown that patches of remnant vegetation 
provide habitat for insects that prey on pasture pests (see Horne and Page 2005 in references).  
 
There is very little information on the role of mixed farming systems in supporting native 
biodiversity. This project will help to clarify whether land use (crop, pasture, remnant patch) is 
more important than geographical features such as soil type, rainfall and topography in determining 
the number and type of plants and animals (birds and invertebrates) found within mixed farming 
systems. The data collection period for the project is from autumn 2006 to spring 2007. Birds may 
be surveyed in summer 2008. 
 
The results will be available and will be useful to farmers, regional catchment authorities, land 
managers and researchers. The project is important for a number of reasons: 1) it is the first of its 
kind to address biodiversity at a number of scales (soil health, invertebrates, plants, birds) in mixed 
farming systems across Australia. 
 
As results come to hand, information will be fed back to farmers via regional officers working for 
Grain and Graze. Information will also be available in articles in industry magazines such as 
ProGrazier and Beyond the Bale, and in scientific journals. 
 
Appendix one has further background information about the project.  
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Project expectations 

Farm selection 
 
This project relies on the goodwill and co-operation of farmers. The selection of farms needs to take 
into account the site selection criteria (detailed below), and the interest of the farmer in this project. 
There will be expectations placed on farmers to be involved at various times during the project. 
They will be interviewed and will be asked to keep paddock records, in addition to allowing people 
on to their properties to undertake vegetation, invertebrate and bird surveys. It is important that 
these expectations are explained to them before they make up their mind whether they would like to 
be involved in BiGG. Our number one aim is to make sure that the producers involved in the project 
are happy to be involved! 
 
Site physical characteristics 
 
Require 5 farms per region (where possible) including: 

• One farm with a high proportion of cropping (compared to the district average) 
• One farm with a low proportion of cropping 
• One farm with a high proportion of native vegetation 
• One farm with a low proportion of native vegetation  
• Any other farm. 
• At least one of the five farms needs to be at least 5 km away from a large patch (> 10 ha) 

remnant vegetation. 
 
On each farm, 4 paddock types are required 
• A cropping paddock (wheat) that has been in a crop rotation for at least 3 years. 
• A paddock in the break crop phase of the rotation (lucerne or annual legume) 
• A perennial pasture paddock, established for at least 3 years. 
• An area of remnant vegetation   
• At least two able to talk to farmer groups and others. 

What is required from the farmer 

• co-operation 
• access to paddocks 
• air photos of the whole property (if available) 
• paddock boundaries 
• paddock use 
• paddock inputs and outputs including stock movements 
• paddock history (minimum 4 paddocks) 
• rainfall 
• production questions (during interview) 
• other relevant information (soil type, geology, other biodiversity work). Regional staff may 

be the main providers of this information, including any state biodiversity condition 
assessments on remnants. 
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It would be an advantage (for communication purposes) if at least one farmer (from the selected 
group) was comfortable talking about the research to other groups. 

On-farm protocol 

It is important that all farmers involved in this project are aware of all work being done on their 
property. They should be advised when the work will take place, who will be on the property and 
how long they will be there. Standard OHS procedures should be undertaken at all times. 
 
It is likely that the bird surveys will be undertaken by someone other than the regional officer 
assigned to the property. The person responsible for the bird surveys should be in contact with the 
regional person assigned to the properties involved. Ideally the regional person will be the one to 
contact the farmer or introduce the bird observer to the farmer. We would like the regional person to 
be the first point of contact for farmers, so that communication pathways are clear. 
 
It is a good idea to provide farmers with a calendar of events, so that they know roughly when to 
expect researchers on the property. One idea is for you to produce a calendar for your region (using 
digital photographs of regional landscapes). As information is gathered, the photographs can be 
more specific and may relate to biological activity on the farm. The calendar should also include all 
contact details for the regional GG personnel, the bird survey group and the national coordinator. 
 
All data collected on the farm will be sent to the national co-ordinator (Kerry) for analysis. Regions 
may decide to analyse their own data at the regional level. In every instance, data collected from 
each farm should be provided back to the farmer in a format that is compatible with their needs. 
Where possible, data should be analysed to answer the question ‘What does this information mean 
to the farmer with respect to on-farm management?’  Kerry and other members of the national team 
will be able to help with analysis and interpretation. The national extension coordinator, Gill 
Stewart (Ph 02 6263 6042, Mobile 0428 119 815, email - gillian.stewart@lwa.gov.au), will be able 
to help with communicating messages back to farms and regions. 

What is required from regional staff 

• Consistent farm selection across all regions – where possible 5 farms from each region will 
be selected to take part in BiGG. 

• Each region is requested to collect the data on soils, vegetation and invertebrates as per this 
manual, and also be responsible for liaising with the regional bird observers, collating their 
data and sending it to the national biodiversity co-ordinator (Kerry).  

• Submission of collected data, including cover sheet to the national biodiversity co-ordinator 
on completion of field work. 

• Assistance with interpretation of regional results. 
• A sense of humour, patience and good will for this national project! 
 

Farm selection - The criteria are: one farm with a high (compared to district average) proportion of 
cropping; one farm with a low (compared to district average) proportion of cropping; one farm with 
a high (compared to district average) proportion of remnant vegetation; one farm with a low 
(compared to district average) proportion of remnant vegetation; one other farm. Not all 5 farms 
may be in close proximity (less than 5 km away) from a large (> 10 ha) remnant. 
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When data collection is complete for each farm, the information should be forwarded asap. If 
regional staff are able to enter the data into excel, then the file can be sent electronically. However, 
we would like at least a photocopy of the original data. We will also require you to fill in a cover 
sheet for all components of data collection which should be submitted with the data. 
 
The data will form part of the national data base. All attempts at providing anonymity to farmers 
will be taken. Farmers and regions will have ownership over the data collected on the properties. 
However BiGG , and Grain and Graze as a whole (including social, economic and feedbase 
research), will have access to the data set and will be writing research reports based on the data 
collected. We expect regions and farmers to be involved in the development of the research papers, 
especially through commenting on the content and providing regional insights to particular results. 
We expect that the reports will have multiple authors. 
 
If it is not possible to follow the exact methodology outlined in this manual, then we need to be 
informed of this. We also need to know what was different to the original methodology and why. 
The reason behind this is that if we wish to publish this work in research journals, then the 
methodology has to be consistent across all farms. If there is some deviation in the methods, the 
results may be used at the regional level, but they may not be able to be incorporated into the 
national data set, or be included in data to be analysed for research journals. We prefer that the 
methods outlined in this manual are followed; however, we understand that it may not always be 
possible to do this. We just need to know. The cover sheets can be used to inform us of any 
deviation from the standard sampling methods. 
 
Each region has been given a copy of the milestone reports that Kerry needs to meet each year (see 
Appendix 1). In addition, each region may like to provide Kerry with a copy of their regional 
milestones so that, where possible, she is able to help you to meet regional milestone reports. 
 

The BiGG Steering Committee members’ expectations 

Committee members outlined the following expectations for the project: 
 

• Science outcomes are excellent 
• Testable hypotheses emerge 
• A range of publications will result 
• A range of regional material will result 
• A literature review will be made available early in the project 
• Fully operational data base will be developed 
• New understanding of biodiversity in mixed farming will arise 
• Regional participants in the Grain & Graze program will have a sense of full ownership of 

the project outcomes 
• All regions would have participated according to the protocols 
• All participants would have found it a good experience 
• Greater clarity of what biodiversity means will emerge 
• Farmers become biodiversity advocates 
• A large proportion of 15,000 participants in Grain & Graze appreciate the two-way 

biodiversity/agricultural relationship 
• Farmers and the regions enjoy the ride 
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Hypotheses for Grain & Graze Biodiversity Research 
 

These hypotheses were developed at the meeting in Adelaide in September 2005. 
They are reproduced here to give you an idea of what we might learn from the data collected in this 
project. We may not be able to address all of these and there may be others that can be added to the 
list. Regions will be able to develop some hypotheses in greater detail due to other work they are 
undertaking on biodiversity. 
 
• Diversity of enterprises at the farm level will lead to increased biodiversity. 
• That polyculture farming has increased biodiversity values compared to monoculture farming. 
• That enterprises can be managed to enhance ecosystem services and profitability. 
• Perenniality increases biodiversity at both paddock and farm scales compared with annuality. 
• Gross value of farm production in unrelated to any measure of biodiversity. 
• Number of bird species recorded on farm was more strongly influenced by the area of remnant 

vegetation with a 5km radius of the farm than on the farm itself. 
• Number of bird species is positively correlated with the area weighted Habitat Complexity 

score. 
• Farms with a higher percentage perennial vegetation have a higher number of invertebrate pests 

and/or their predators. 
• Farms with a higher percentage remnant vegetation have a higher number of invertebrate pests 

and/or their predators. 
• Soil microbial respiration at peak biomass is unrelated to crop yield. 
• Rainfall and topography explain more of the variation in direct measures of biodiversity than 

farming practice (cropping intensity). 
• National – that there is a relationship between measures of biodiversity and whole farm 

outcome. 
• Regional – that there is a relationship between measures of biodiversity and land use 

(vegetation, permanent pasture, re-pasture, crop). 
• Paddock – that there is a relationship between paddock management and biodiversity and profit 

outcomes (eg IPM).  
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Data collection  
Interviewing Farmers 
 
The intent of the interview is to provide background for the motivation of farmers with 
respect to the management of biodiversity on farm. Ted and Kerry developed the interview 
questions outlined below. Nigel McGuckian will be carrying out interviews as part of the 
social research project of Grain and Graze. He provided significant input into these interview 
questions. 
 
It is expected that farmers already know something about the project before the interview. It 
may be useful, once they have agreed to participate, to send a cover letter with the interview 
questions so that they can be prepared for the interview. 
 
Ideally it would be good to record the interviews. If this is possible, make sure that the 
farmer is comfortable being interviewed. You will still need to write out responses on the 
interview sheet (for clarification of points and in case of machine malfunction!). If they are 
not comfortable with a voice recorder, then just write the answers down. Finished sheets 
should be photocopied. A copy of the sheet should be sent with the transcript (or voice 
recording) to the national biodiversity co-ordinator.  Remember to attach any copies of 
annotated maps/photos with the interview. 

Approximate introduction for interview 

Hi {farmer name} 
Thanks for letting me talk to you about our project. These questions should only take about 
an hour of your time.  
 
Did you have any questions about the information that I sent to you last week/month? (the 
BiGG one page intro and a letter requesting an interview)?  (if yes – then answer them if you 
can). 
 
We’d like to know your thoughts about the benefits, or otherwise, of biodiversity on mixed 
farms (properties that crop and run livestock).  
 
By biodiversity, I mean the diversity of living things found in an area (see box below) 
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Biodiversity is interepted by most people as the number of different native plant and animal 
species. But there is a broader definition – one that incorporates all species (native and non-
native). In Grain & Graze, we are using the definition provided by Noss (1990) of 
biodiversity as three inter-related components - compositional diversity (how many), 
structural diversity (how arranged) and functional diversity (what they do).  In the context of 
Grain & Graze, we describe these as follows: 
 
Compositional diversity – what native and exotic species are present on mixed farms, and 
in what numbers. 
 
Structural diversity - how is the diversity of species and ecosystems arranged on mixed 
farms, both within remnant vegetation, and in the broader agricultural landscape.   
 
Functional diversity - what activities/services/functions are being carried out, and to what 
extent is the function related to or dependent on the composition and/or the structure. 
 
Biodiversity is the variety of life, its composition, structure and function, at a range of 
scales.’ Freudenberger and Harvey (2003) 
 
(Noss, R.F. (1990). Indicators for monitoring biodiversity: a hierarchical approach. 
Conservation Biology 4(4), 355-364.) 
 
 
I have a series of questions that we are asking all 40 farmers across the country. The aim is 
to find out whether you believe that there are production benefits from supporting 
biodiversity on your farm, what these benefits are and how you manage the property to 
balance production and biodiversity benefits. The information is confidential. It will be 
recorded in a national data base, but any information you give us, especially your name or 
the name of your property will not be identifiable. Any data we use from your property will 
be given to you for your comment before it is published. 
 
So, to start… 
 
The format of the interview is to ask you some general questions about your understanding 
and concerns of biodiversity on your property and within the region. This will be followed by 
questions relating to farm size, enterprise. 
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Name                                                                           Date 
Farm Name                                                                 Region 
Interviewer’s name and contact details                                            
 
 
SECTION 1GENERAL QUESTIONS 
These questions are aimed at finding out the farmer’s interest in biodiversity and what it 
means to him/her. 
 
1.1) Have you had a chance to look through the introductory material for this project?  
 
 
 
1.2) Does the project interest you? 
 
 
 
1.3) In what way? 
 
 
 
 
 
1.4) What aspects of biodiversity do you know you have on your farm?  
 
 
 
 
 
1.5) What else do you think you might have? 
 
 
 
1.6) What would you like to know about the biodiversity of your property from this project? 
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SECTION 2 FARM BACKGROUND 
And now some general questions about your farm – (to get background information on farm 
size etc, find out how long they have been there). 
 
2.1) How long have you been managing this property? 
 
 
 
2.2) Is it a family farm? 
 
 
 
2.3) How long has it been in the family? 
 
 
 
2.4) Do you expect the farm to stay in the family? (odd question but trying to get at 
continuity of management) 
 
 
 
 
 
2.5) How large is your property? 
 
 
 
2.6) How much (%) of your farm is arable? (ie can be cultivated and sown to crop or pasture) 
 
 
 
2.7) How much (%) is under pasture (annual, permanent, native)? 
 
 
 
2.8) How much (%) is under remnant vegetation (list riparian, regenerating trees, saline 
land, bush block, etc – annotate the map if possible)? 
 
 
 
2.9) Can you identify on this map, which paddock is used for which and what the dominant 
plants are? (use air photo of farm with paddock boundaries, get farmer to add paddock 
boundaries if necessary – offer them a copy of the photo if they don’t already have one). 
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2.10) What are your main management issues on the farm? 
 
 
 
 
 
 
 
 
 
 
SECTION 3 NATIVE VEGETATION 
More qualitative questions about remnant vegetation patches – this section is to provide 
more information on how the farmer supports biodiversity on the farm, and whether there 
are costs/benefits from this support. 
 
3.1) What are your dominant remnant vegetation patches? (e.g. never been cultivated, 
ploughed but not sown/fertilised and left to regenerate, chained and left to regenerate, tree 
plantings over exotic annual grasses, intact riparian areas, fenced riparian areas over exotic 
annual grasses). 
 
 
 
 
 
 
 
3.2) Why did you choose to leave the remnants and not develop them? 
 
 
 
 
 
 
 
3.3) Have you noticed any changes in the plants and animals in the remnants over time? 
 
 
 
 
 
 
 
3.4) Are remnant vegetation patches an important part of your farming enterprise? 
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3.5) If yes, how? (e.g. birds+IPM, shelter for stock).  
 
 
 
 
 
 
 
3.6) Do you use these areas for grazing? 
 
 
 
 
 
 
 
3.7) How do you manage your remnant vegetation patches (e.g. grazing, fire, conservation 
covenants)? 
 
 
 
 
 
 
 
3.8) What are the costs and benefits associated with supporting biodiversity? 
 
 
 
 
 
 
 
3.9) How do you manage for production, profitability and biodiversity on your property? 
 
 
 
 
 
 
 
3.10) Do you feel you have to compromise to manage for your goals? 
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3.11) In what way? 
 
 
 
 
 
 
 
SECTION 4 CROPS AND PASTURES 
More quantitative information – these questions could be printed out on a separate sheet and 
left with the farmer to fill in at his/her leisure. 
 
A good way to record the following information is in a table (see below) and on an 
annotated copy of an aerial photograph (with paddock boundaries marked) of the farm. 
 
4.1) What area (ha) of the farm was under crop in each of the last 5 years? 
Year Crop type 

and area (ha) 
Crop type and area 
(ha) 

Crop type and area (ha) Crop type and 
area (ha) 

2005     
2004     
2003     
2002     
2001     
 
4.2) What area (ha) is under annual pasture? 
Year Annual pasture 

type and area 
(ha) 

Annual pasture 
type and area (ha) 

Annual pasture 
type and area 
(ha) 

Annual pasture 
type and area 
(ha) 

2005     
2004     
2003     
2002     
2001     
 
4.3) What area (ha) is under permanent pasture? 
Year Perennial 

pasture type 
and area (ha) 

Perennial pasture 
type and area (ha) 

Perennial pasture 
type and area (ha) 

Perennial 
pasture type and 
area (ha) 

2005     
2004     
2003     
2002     
2001     
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4.4) What area (ha) is under remnant vegetation? 
Year Remnant type 

and area (ha) 
Remnant type and 
area (ha) 

Remnant type and 
area (ha) 

Remnant type 
and area (ha) 

2005     
2004     
2003     
2002     
2001     
 
4.5) What area (ha) is under other categories that don’t fit the above 4, such as revegetation, 
saline areas, areas occupied by woody weeds?  
Year Type/ha Type/ha Type/ha Type/ha 
2005     
2004     
2003     
2002     
2001     
 
 
CROPS –. 
 
4.6) What approximate area if any have you had under cropping continuously for the last 5 
years, and which crops? (This may have been answered above). 
Year Crop type 

and area (ha) 
Crop type and area 
(ha) 

Crop type and area (ha) Crop type and 
area (ha) 

2005     
2004     
2003     
2002     
2001     
 
4.7) Can you list the crop rotations you have used in the last 5 years?  
(eg W-P-W-B-Pa for wheat-peas-wheat-barley-pasture or W-C-W-Pa-Pa for wheat-canola-wheat-
pasture-pasture or W-Lu-Lu-Lu-Lu wheat-lucerne-lucerne-lucerne-lucerne; or W-L-W-L-W-L for 
Wheat-Lupin; please indicate the meaning of other abbreviations used) 
Year Crop rotation 

and area (ha) 
Crop type and area 
(ha) 

Crop type and area (ha) Crop type and 
area (ha) 

2005     
2004     
2003     
2002     
2001     
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4.8) What tonnage of each crop have you produced off the farm over the last 5 years? 
Year Crop type 

and tonnage  
Crop type and 
tonnage  

Crop type and tonnage Crop type and 
tonnage  

2005     
2004     
2003     
2002     
2001     
 
4.9) On average, how many herbicide applications would you use in crops each year? 
 
 
 
4.10) On average, how many insecticide applications would you use in crops each year? 
 
 
 
4.11) What is your biggest management issue with crops? 
 
 
 
 
 
 
 
 
 
PASTURES 
 
4.12) What are your dominant pasture species? (perennial/annual) 
 
 
 
4.13) How many sheep do you carry?  
 
 
 
 
 
4.14) Are they primarily for meat or wool production? 
 
 
 
4.17) If wool, what micron range? 
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4.18) How many bales did you cut in the last 5 years? 
 
 
 
 
 
4.19) How many cattle have you carried over the last 5 years? 
 
 
 
4.20) How many sheep and cattle of what class did you sell in each of the last 5 years 
(approximately) 
 
 
 
4.21) Do you fertilise your pastures? If yes, with what, how often and at what application? 
 
 
 
 
 
4.22) What grazing system do you use? (rotation, set-stock etc) 
 
 
 
 
 
4.23) How much do you manage your pastures? (fertilisers, sowing, grazing system). 
 
 
 
 
 
 
 
4.24) What is your biggest management issue with pastures? 
 
 
 
 
 
 
And to finish -  
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SECTION 5 HOW WE WILL CARRY OUT THIS STUDY 
Start with an explanation of the surveys to be carried out, and how the information will be 
used.  
 
5.1) Which paddocks do you think we should use to collect the survey data? (ignore this 
question if you have already selected them, though it would still be good to know why they 
would choose a particular paddock). 
 
 
 
 
 
5.2) What is the management history of each paddock? (past inputs, uses, average yields etc) 
 Paddock 

size 
Past inputs Uses Average 

yield 
Crop 
 

    

     

Rotation     

     

Pasture 
 

    

     

Remant     

     

 
 
5.3) What would you like to know about the biodiversity of your property from this project? 
Ask if they would like the information collected in any particular format – maps, graphs etc. 
 
 
 
 
 
5.4) What is your favourite place on the farm and why? 
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Interviewer state that there will be a paddock sheet to be filled in, when any management 
activity occurs on each of the paddocks. Ask if they are willing to fill in the sheet and send it 
in, or whether you should contact them regularly to find out what’s been happening on the 
farm. 
 
Leave the farmers with a copy of a paddock input/output recording sheet for each paddock 
that you are collecting information for. Go through the sheet, and ask how they would like to 
communicate with you – by fax, by email, by telephone or face to face. You will need to 
provide them with an electronic version of the sheet for each paddock if they wish to email 
the sheets in. You will need to provide additional sheets in hard copy if they would like to fax 
the sheets to you. You will need to provide your contact details on each sheet. Ask the 
farmers if they would be prepared to send the completed form in at monthly intervals. 
 
Thank the farmer, give them your contact details (and mine KB). Also make sure they know 
that bird surveys will be conducted and that the bird observer will be in contact (with you or 
them depending on how you structure it) for access to the property.
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BiGG Grazing Record Sheet
Landholder name: Property:

Paddock details

Paddock name/number: Area: Pasture type:

Stock On Stock Off Notes

Date Number Type of Stock Date Number Type of Stock

e.g. 12/12/04 300 merino wethers 20/12/2004 300 merino wethers
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Paddock treatments (e.g. chemicals, fertiliser applications, sowing date, harvest date etc)

Date Pasture treatment/rate Purpose
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BiGG Cropping Record Sheet
Landholder name: Property:

Paddock details

Paddock name/number: Area: Crop type:

Date sown Crop type Inputs (fertilisers, sprays etc./rates) Date harversted Yield t/ha Notes
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Paddock treatments (e.g. chemicals, fertiliser applications, sowing date, harvest date etc)

Date Pasture treatment/rate Purpose
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 Site selection 
 
The selection of farms was covered on page 4. 
 
All farms who are participating in the project should have been approached, and their approval 
gained. 
 
If you have access to a copy of an aerial photograph of the farm, ask the farmer to clearly mark 
fence lines on the photograph. This can be done during the interview process. 
 
Ask what each paddock is used for and how long it has been used in this way (e.g. if cropped, when 
was it first cropped, what is the length of the rotation etc.). Ask the farmer to suggest paddocks that 
fit the criteria (crop, crop in rotation, permanent pasture, remnant vegetation). Decide which 
paddocks you would like to use and write down the decisions for choosing each. It is desirable, if 
possible, to choose paddocks that have been under the same management for the past 3 years, i.e. a 
cropped paddock has been sown to crops for at least 3 years, a pasture has been pasture for at least 3 
years. These environments are more likely to be stable under the management regime compared to a 
paddock that was only sown 6-12 months ago. On the aerial photo (or other available map), please 
clearly mark the boundary of each chosen paddock and identify it with a consistent name so it can 
be linked to the other records. 
 
The edges of paddocks are usually very different to the interior. The BiGG project is concentrating 
on what is happening within land management units (crops, pastures, remnants) and not what is 
happening at the boundaries of these units, therefore all sampling for the BiGG project needs to be 
undertaken away from paddock boundaries. Where practical, you are advised to be at least 20 m 
away from the paddock edge before undertaking any sampling.  
 
It would be good to work in the middle of the paddock, where possible. We will be using two 50 m 
parallel line transects to locate the vegetation quadrats, the invertebrate traps and to bury the cotton 
strips. It is desirable (if possible) to use the same paddock and the same line transects (but different 
sampling points) from one year to the next. In order to use the same paddock, you must know where 
the paddock sits in terms of its rotation, i.e. if it is a cropped paddock, then it will need to be 
cropped for at least 2 years.  
 
To locate and relocate a line transect, go to the paddock you have chosen. Look around for 
permanent reference markers along the edge of the paddock (star pickets, sturdy fence posts, trees, 
telegraph poles). Stand with your back to the chosen marker and look for another marker across the 
other side of the paddock. Record a location with the GPS, firstly, the reference marker and then at 
both end points of the transect. Photograph the marker and the transect and record the direction of 
the transect with a compass bearing.  
 
It is vital, if you are using a GPS, to note the coordinate system you are using, including at least the 
datum e.g. AMG 66 or GDA 94 (the latter is preferred). If you are working in eastings and 
northings, record the entire number (i.e. please don’t shorten any numbers) and the zone. We prefer 
that you use eastings and northings, however, if you are working in latitude and longitude, decimal 
degrees (to 5 decimal places) are preferred to degrees, minutes and seconds. 
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Vegetation sampling - quadrats 
 
You will need: 

a) a 1 x 1 m quadrat divided up into 100, 10 x 10 cm squares 
b) two  50 m measuring tapes and 4 tent pegs 
c) a tape measure or a ruler 
d) data sheets, clip board, black or blue pens (red doesn’t photocopy too well) or pencils (work 

better in wet weather) 
e) a GPS (set to a consistent datum e.g. GDA 94) 
f) quadrat markers (tent pegs with flagging tape or wooden stakes) 
g) a digital camera, small white board and marker pen 
h) a table of random numbers  

 
Once the site has been selected, set up a 50 m transect. Follow the compass direction to your site 
marker until the tape is fully stretched. Fasten it down at both ends with tent pegs. Then place a 
second 50 m transect parallel to the first and 10 m away from it. 
 
Go back to the start of the tape. Photograph the transect. 
 Look at the random number table and locate your first quadrat. 
 
The random number will give you the distance along the tape where the bottom edge of the quadrat 
will be placed. The tape should bisect the quadrat (see diagram below). 
 
 

 



 26

 
Each quadrat should be at least 5 m from any other. From the table, you can see that there are 20 
random numbers (distances in m) for each of the eight transects. However, not all locations can be 
used as they are not a minimum of 5 m from each other. All locations coloured red are less than 5 m 
from the previous quadrat and must be discarded. 
 
Random number table generated in Excel 
 

 
(Random numbers generated in Excel – using command =rand()*50, then copy the formula to other cells. 
The table above gives quadrat locations in metres along 8, 50 m long transects (T1-T8), two transects for each paddock 
on one farm.) 
 
If there is a tree in the quadrat, and you are unable to put the quadrat down, then move on to the 
next random number. If there is a low shrub in the quadrat, then it is possible (but difficult) to hold 
the quadrat over the shrub and count all species underneath the frame, including the shrub. 
 
Fill in all details on the data sheet 
Recorder – date – farm – paddock – paddock use – stage (eg stubble, sown etc). 
Quadrat number, distance along the transect, GPS location and GPS datum setting, photograph 
number, slope, (O-5, 5-15, >15 deg.), aspect, any other information that you think may be relevant. 
 
It is important that you name the farm on this data sheet and on the invertebrate labels. The farm 
names will not be used in any report, but they are necessary to avoid confusion if the farms were 
to be labelled farms 1-5. 
 
Stand over the quadrat and count the number of squares that the dominant species occurs in. Record 
the species, the cover (number of squares) and the mean height of the species on the data sheet. 
Mean height is the average for the quadrat as you see it. For perennial plants, it would normally be 
taken for leaves only (ie not for the flowering stems). Height gives us an indication of the structure 
of the community, which is likely to affect invertebrate species. Try to record as many species as 
possible. If a species is not known to you then give it a label (species A etc) and take a sample of it 

T1 T2 T3 T4 T5 T6 T7 T8
0.47 1.68 7.65 6.71 4.90 4.16 3.47 3.50
2.20 10.67 10.65 11.79 5.65 5.74 4.02 4.91
3.06 12.27 19.47 12.17 6.24 7.42 6.37 7.30
9.17 16.79 22.02 16.66 6.31 8.63 6.90 9.57

11.07 17.02 23.08 18.02 12.06 11.30 7.39 9.90
11.87 20.02 27.86 20.05 13.43 11.94 15.48 16.12
12.32 20.38 28.26 23.76 15.05 16.70 15.49 18.54
14.50 20.92 29.53 24.77 18.92 17.70 22.00 19.51
22.97 21.30 29.91 25.02 19.58 29.35 26.62 19.87
23.34 22.10 30.34 27.80 23.90 29.74 27.43 25.49
29.78 32.03 30.80 28.77 25.86 35.61 27.55 25.82
30.84 32.41 36.60 33.73 29.65 35.85 31.40 29.05
30.88 36.13 38.69 35.36 32.14 38.31 31.67 29.76
36.25 38.28 44.46 36.13 33.75 40.27 32.63 33.97
38.54 38.80 46.79 38.72 35.74 41.22 33.52 39.04
40.73 44.77 47.61 43.91 37.51 42.88 37.52 40.96
40.92 46.18 47.70 47.68 39.18 43.49 41.20 40.99
45.88 47.84 47.83 48.80 42.17 46.62 42.00 42.22
46.33 49.92 48.13 49.40 43.19 46.86 49.74 44.75
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(from outside the quadrat) and place it in a labelled bag. Take a photograph of the standing plant 
and try to have it identified at work or at the local Herbarium if there is one. 
 
Collected species need to be labelled and placed in a sealed bag. They are likely to persist if they 
are chilled on site (a cool box) or are placed in a fridge on return to the office.  
 
Record the cover of bare ground, litter (standing and detached), moss, lichen, rocks. 
 
The total cover must add up to at least 100 (100 squares – 100%). It may be more than 100 if there 
are many species overlapping (smaller species underneath large ones). Check that cover adds up to 
100 before moving on to the next quadrat. 
 
Determining species cover can be difficult and can vary from person to person. In order to 
minimise variability between people, please carry out cover counts using the following method. 
 
For crops 
If the plant species covers more than half of the area of a square, it will be given a value of 1% 
cover. If it covers less than half a square, then its cover will not be counted, but its presence will be 
noted with a + and a height value. 
 
For native vegetation 
Many native plants, including grasses, are relatively small. For example, wallaby grasses 
(Austrodanthonia spp.) often cover a large area of a quadrat but will not cover more than half of 
any single square. Therefore, in native vegetation, if a plant covers more than half of one ¼ of a 10 
x 10 cm square, it will be given a cover value of 0.25% for that ¼. (i.e. divide the square up into 4, 
5 x 5 cm squares). The total cover for the species will be calculated by adding up the number of 
quarter squares that it covers. 
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Below is an example of a data sheet for the vegetation data collection. If the pasture is native, then a 
note needs to be made on the sheet (though this information should be evident from the interview, 
the plant species list and the paddock history information).  
 
Recorder Kerry 
 

Date 
30/1/06 

Farm 
Tea Tree 

Paddock name 
house 

Paddock use 
crop, crop in rotation, pasture, remnant        (circle) 

 
Stage (eg crop, sown, stubble…) 
  
Transect # 1  
GPS 0m (first sheet only) 
GPS 50m (last sheet only) 

GPS location of Quadrat  
(E, N, datum, zone):  526325,       2543872,     GDA94    Zone 55  

Quadrat # 1 Distance along transect (m) 0.47 m Photo # 1 
  
Slope 0-5, 5-15, >15 (circle) 

Aspect N   

Species name 
 

% cover 
 

height (cm) 
 

comments  
(eg flowering, fruiting, seedling) 

Lolium sp. (rye grass) 50 25 fl 

Dactylis glomerata (cocks foot) 20 20 se 

Austrodanthonia sp. 10 10 se 

Trifolium sp. 20 5 se 

    

    

    

    

    

    

Attached litter    

Detached litter 2   

Moss/lichen    

Bare ground 5   

Rock    

Total (>100%)   
    

Abbreviations for comments 
fl= flowering, fr= fruiting, se= seedling, sc = senescing, d = 
dead, gr = germinant 

 

Others? (add) 
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Collating all species for each survey on each farm 
As I am unfamiliar with all species around Australia, it would be helpful for me to have a list for 
each property of all plant species recorded. This list should include the botanical name and the 
common name, the lifeform (tree, shrub, grass, graminoid, forb, fern etc), whether it is introduced 
(weed, sown) or native and whether it is perennial or annual. It would also be useful to know the 
conservation status of the plant in the state and nationally. This list could be given to the farmer, 
possibly with photographs or pressed samples (not trees!) of the plants collected on the property. 
This list can be generated after the first data collection. 
 

Sending data to the national biodiversity co-ordinator 
Vegetation data cover sheet 

You can either send in an electronic version of the data (with photocopies of the actual data sheets), 
or the real data sheets in hard copy (but you must photocopy them before you send them and file 
them). Please fill in a cover sheet for each farm and send it with the data (see example below).  
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Vegetation data collection sheet 
Recorder 
 

Date 
 

Farm 
 

Paddock #/name 
 

Paddock use 
crop, crop in rotation, pasture, remnant        (circle) 

 
Stage (eg crop, sown, stubble…) 
  
Transect # 
GPS 0 m 
GPS 50 m 

GPS location of Quadrat 
E                              N                                Datum           Zone      
                                                                   * if decimal degrees,  record to 5 decimal places 

Quadrat # Distance along transect (m) Photo # 
  

Slope 0-5, 5-15, >15 (circle) Aspect   

Species name 
 

% cover 
 

height (cm) 
 

comments  
(eg flowering, fruiting, seedling) 

    

    

    

    

    

    

    

    

    

    

    

    

    

Attached litter    

Detached litter    

Moss/lichen    

Bare ground    

Rock    

Total (>100%)   
    

Abbreviations for comments 
fl= flowering, fr= fruiting, se= seedling, sc = senescing, d = 
dead, gr = germinant 

 

 

Others? (add) 
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Vegetation condition assessment 
 
Vegetation condition assessments give us an idea of the ‘health’ of the vegetation being studied. 
The health is related to ecosystem function and relative ‘intactness’ of the community. Condition 
assessments can be used to rank vegetation using factors such as vegetation structure, which relates 
to the provision of animal habitat. The health of the vegetation may also be determined by 
measuring the degree of weediness and amount of bare ground and by determining the regeneration 
success of species. Assessments may weight rare or threatened species and communities.  
 
Vegetation condition assessments are useful to help farmers determine management priorities for 
their property. They allow managers to rank similar vegetation based on the relative health of the 
stand. They provide us with an indication of how intact a remnant is. There is likely to be a strong 
relationship between the relative intactness of a stand of vegetation and the diversity of invertebrate, 
plant and bird species found there. 
 
Each state has its own assessment criteria. Ideally it would be good to have the state based condition 
assessment of all remnant patches on each property. If this information is available, then it will be 
extremely useful. If this information could be provided to us, then we would also need to see a copy 
of the assessment sheet used, as the assessments vary from state to state. 
 
To allow us to get an overall picture of condition of the remnant, we are suggesting that each region 
attempts to use the Victorian data sheets for the quick assessment of native vegetation (see website 
below). These sheets should suit most regions, though they may have to be adapted for some 
communities in WA and QLD. 
 
The condition assessment will be done once only, preferably during the first sampling period, 
autumn 2006. 
 
Use the Victorian data sheets 
http://www.dse.vic.gov.au/dse/nrence.nsf/LinkView/5AD7C889DED359714A256AED000C74EF8
062D358172E420C4A256DEA0012F71C with the relevant plant communities for the remnant you 
are working in. 
 

• Follow the worksheet through. 
• Remember to put your name and the date on the top of the sheet. 
• Also record any variation to the details on the sheet that you might want to make for your 

region (WA, QLD). 
• Record the location of the remnant (GPS coordinates and datum) and if possible take a 

photograph, showing the structure of the understorey.  
• If possible, provide an aerial photograph and locate each remnant you have assessed on it (if 

you are assessing the whole property). 
• If more detailed condition assessments are available for the site, then please include this 

information when sending the data in. 
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Maps such as the one shown below are useful for farmers to prioritise on-ground works. They may 
also be included in funding applications for environmental works. 
 
 

 
 
 

Property Planning  
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Invertebrate sampling - Pitfall Trapping 

Introduction 

Pitfall trapping is a reliable and well-established method for collecting ground dwelling 
invertebrates because of its simplicity and ease of operation. It is an effective and cheap way of 
quantitatively surveying these creatures, and is a good method of comparing the invertebrate 
communities at different sites or in different habitats.  

ETHYLENE GLYCOL-PLEASE REFER TO THE MATERIAL SAFETY DATA SHEET 
(http://www.msds.com.au/data/msds/msds/23101980.pdf, see page 54) 

Materials 

You will need 
a) A trowel 
b) 10 (per paddock) 240ml plastic cups (Lily Food Services, Bankstown, NSW) 
c) 10 pit liners (per paddock), 75mm plastic rainwater pipe cut into 10cm lengths 
d) 40, 1.5mm galvanised fencing wire (per paddock) cut into 30cm lengths 
e) 10, 110mm plastic disposable food container lids (per paddock) 
f) Ethylene glycol (car radiator coolant) diluted with water (50:50) 
g) 10 + Specimen jars (if there are many animals you may need more than one jar). 

Methods 

Pitfall trapping, as the name implies, involves the capture of ground surface-active arthropods that 
fall into a pit-like trap sunk into the ground. Disturbance of the surroundings should be kept to a 
minimum when first inserting these traps into the ground. The trap needs to be level with or slightly 
below the level of the existing soil surface. 

1) The plastic pit liner needs to be inserted into the ground with the minimum of damage to the 
surrounding area. Use the trowel to dig a hole the same dimensions as the liner (Figure1). 
Insert the liner into the hole, the top edge of which needs to be 2-3mm below the 
surrounding soil surface. Backfill any gaps outside the liner with soil leaving a continuous 
soil surface up to the trap liner (Figure 2).  

 

 

 

 

 

 

Figure1. Situating liner in the ground. 
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Figure 4. Inserting wire spacers. Figure 5.  Completed pitfall trap with 
lid 

Figure 6. Adding Ethylene glycol. 

 

2) Insert an empty plastic cup into the liner and ensure that the cup is sitting snugly inside the 
liner. The cup will sit approximately 2-3 mm above the liner and should now be flush with 
the surrounding soil surface. The addition of a small amount of soil around the rim of the 
cup may be required just to provide a level surface between the cup and the surrounding soil 
(Figure 3).  

 

 

 

 

3) Place two wire spacers around the pitfall to a 
height of 25mm (Figure 4). Rest an inverted 
plastic lid on the spacers, secure with two 
more wire spacers. This cover serves to keep 
out debris and prevent the entry of animals 
and precipitation from above (Figure 5). 

4) The traps, with the empty cups, should be 
left for 7 days to allow invertebrate 
populations to settle following the soil 
disturbance. 

5) After 7 days the plastic cup should be 
emptied of any dirt and detritus and filled 
with approximately 2-3cm of the Ethylene 
glycol solution (Figure 6), disposable gloves and eye protection are recommended. 

Figure 2. Backfill around liner. Figure 3. Position of cup at ground level. 
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6) Reassemble the traps with their lids if they were taken apart to clean and fill. 

7) The pitfall should then be left open for 7 days. 

8) Remove the contents of the pitfall after this date into the specimen jars, remembering to 
label the jars correctly (i.e. date, name of collector, name of farm, paddock number/name, 
transect number, pitfall trap number = vegetation quadrat number and distance).  Put one 
label on the outside of the jar and one on the inside with the samples (use a pencil to write 
the details on this label). Remember to fill in the hole. 

9) Make sure the cover sheet is filled in for each farm before sending the samples off for 
analysis. 

The content of the trap is collected by draining off some of the ethylene glycol into a sealable, 
plastic container, then pour the remainder of the contents of the trap into a specimen container. As 
much ethylene glycol as possible should remain with the invertebrates in order to preserve them. 
Each sample should be given a unique number to identify the trap and trapping session. Labels for 
each farm are available in this workbook. The plastic traps should be kept clean, because dirty traps 
may aid escape.  

Any excess Ethylene glycol must be disposed of correctly, contact your local Council/ Shire for 
appropriate disposal sites. 

Pitfall traps set up as described above are effective in capturing terrestrial isopods and amphipods, 
pseudoscorpions, scorpions, spiders, harvestmen, ground dwelling crickets, true bugs, beetles, ants, 
and many other types of insects and arthropods.  

GLOVES AND EYE PROTECTION MUST BE USED WHEN HANDLING ETHYLENE 
GLYCOL 

Transporting invertebrates 
Invertebrate data cover sheet 

Once all seasonal data collection is complete (for all farms in the region), send the samples and the 
cover sheet in an appropriate package (i.e. one that cannot be broken, crushed, lost!) c/o the national 
biodiversity co-ordinator (Kerry) at the University of Tasmania. Make sure that all samples are 
labelled, including the region in addition to the farm, paddock etc. Write on the jars and provide 
labels (written in pencil) inside the jars. Warning! The invertebrates will take some time to identify, 
possibly 3 months. Therefore results from these traps will not be available immediately! 
 
Example of an invertebrate cover sheet 
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Figure 1. Cutting incision into the soil 

Figure 2. Lay strips at right angles to the 
cut. 

Soil Microbial Activity- Cotton Strip Assays 

Cotton Strip Method for Measuring Decomposition Rates in Soils 

Introduction 

To understand how biologically active soils are can be a costly and time-consuming activity. There 
are however several simple tests that can be undertaken to estimate and compare soil biological 
activity between sites and regions. The decomposition rate of cellulose in soil is one such surrogate 
measurement of biological activity. The method of measuring decomposition used here consists of 
vertically inserting pieces of cotton fabric into the soil and leaving them to degrade over time (King 
and Pankhurst 1996, see’ useful references’). The amount of decomposition can be measured in 
three ways: 

1. A visual inspection of the cloth to establish the extent of discolouration and degradation; 
2. By pulling the fabric apart, the loss of tensile strength (TSL) from the strip fibres can be 

measured; 
3. By measuring the amount of cellulose remaining. 

 
Method 
Natural cotton fabric (calico) is employed.  
The Fabric was pre-washed in a mild detergent 
and rinsed to remove any preservative coating. 
Strips 290 x 25mm were cut and each strip sewn 
together to form a loop using a polyester based 
yarn.   
You will need:- 
a) 24 Cotton strips 
b) Flat nosed spade 
c) Trowel 
d) Site labels 
e) Camera 
f) Resealable plastic sandwich bags 
 
24 cotton strips need to be inserted into the soil in 
each paddock, 16 between the ends of the two, 50 
m transects (8 at each end) and 8 strips buried 
between the two transects at a distance of 25 m.  
 
Inserting the strips 

1. Use the blade of the spade to cut a vertical 
incision approximately 150mm deep by 
about 2 spade widths long  

 
2. Lay 8 cotton strips across the incision at 

90º to the cut. 
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Figure 3. Insert the strips into the ground. 

3. Using the blade of the spade or the trowel 
push the centre of the strips into the ground 
until the ends of the strips are just below 
the surface of the soil.   

4. Using your foot apply some pressure to the 
incision to press the soil back together. 

5. Mark the spot well with a peg or stake, 
they can be difficult to locate especially if 
the vegetation is growing quickly. 

6. Leave the cotton strips in place for two 
weeks before removing them with the 
trowel. 

7. Upon removal lay each set out flat on the 
ground with the appropriate label on the 
outside of the bag and photograph them. 

8. Place each group of strips and labels in a 
plastic resealable bag and store in the freezer. During transportation the strips must be kept 
frozen or on ice. 

9. Arrangements will be made with the regions to transport the cotton strips on ice to the 
University of Tasmania for analysis.  

 
 

Cotton strip cover sheet 

 

 
 
 
 



 38

Soil Nutrient Sampling 
 

In each of the 4 paddocks on each farm we will need a soil sample for nutrient analyses. 

Soil nutrient analyses will only be undertaken once. The preference is for the sample to be taken 
in autumn 2006. 
Within each paddock, in the vicinity of the transects (see diagram on page 25), take 10 cores, 
approximately 5cm in diameter and 10 cm deep. Place all of the cores into a plastic bag.  Mix the 
samples, then take approximately 500 g of mixed soil out of the bag and place it in a sealable plastic 
bag. Label the bag on the outside with the name of the farm, the paddock, the date and the 
collectors’ name. Send each sample to Geof Proudfoot, Manager Ag. Lab. CSBP Ltd,  2 Altona St, 
Bibra Lake, WA 6163. Ph. 08 94344600 in WA to be analysed for N, P, K, C, ph, conductivity.  
 
If you wish to send all the samples together (from all farms), then the soils will need to be dried 
asap at 40 deg. C. 
 
Provide the national co-ordinator with a copy of the results for each paddock. Ideally the lab can cc 
Kerry the results of the tests when they email the results to you. 
 
 
 

Bird Surveys 
Bird surveys should be undertaken by bird observers within each region. The survey method is one 
commonly used by Birds Australia. The 20 min/2 ha survey. Details of this survey method can be 
found on the Birds Australia website. 
http://www.birdsaustralia.com.au/atlas/downloads/ba_atlas_manual.pdf 
 
Ideally the bird observers you choose will be registered with BA. They will be confident in using 
the survey technique and they will be interested in the project! They will need to understand the 
need to liaise with the GG person collecting the other biological data on the farm, and the farmer.  
 
We would like to know the paddocks that were surveyed for birds (including the paddocks being 
surveyed for other species). Please give the bird observer a copy of the farm’s paddock map so that 
they can mark the survey locations on it. 
 
Data collection will take place once in each season over the two years. If the observers are not able 
to do all four seasons, then they will need to do at least autumn and spring surveys.  
Results should be given to regional staff who will then forward them on to the national co-
ordinator. 
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Field data collection –timing  
 
The Steering Committee have advised that autumn data collection should be carried out during 
March/April before the first frosts. Cooler temperatures will inhibit invertebrate activity. Ideally, 
the cotton strips should be buried after a rainfall event, or when the soil is moist. The timing of 
fieldwork is a trade-off between collecting representative sample data for invertebrates and 
recording soil microbial activity.  
 
The spring data collection should be carried out after rainfall, and when temperatures have 
increased, especially in the soils, which will impact on microbial activity, plant growth and 
invertebrate activity. This is likely to happen close to the end of spring (November) but in a good 
season, may take place in October. 
 
The regions are responsible for all data collection at the local level and are also responsible for 
sending the data on to Kerry, to be added to the national database. In accordance with our 
agreement, each region will need to allocate time for data collection across their farms during 
autumn and spring for 2 years. The approximate time taken for data collection is given below: 
 
The work load for each farm in each season may be as follows:   

• Week 1 Day 1 – vegetation data collection in 2 paddocks (remnant/crop?), dig pitfall traps, 
bury cotton strips 
Day 2 – vegetation data collection in 2 paddocks, dig pitfall traps, bury cotton strips 

• Week 2 Day 1 – set pitfall traps, collect soil samples (conduct interview?) 
• Week 3 Day 1- empty invertebrate traps, collect cotton strips. 
• A one off interview – 1 day per farm. 

 
= 4 days per farm per sampling period (8 days per year plus 1 extra day in the first year for the 
interview). 
 
In addition, there is likely to be approximately 7days work in collating the data, sending it off and 
liaising with the farmer (including following up on paddock history sheets) and the bird observers. 
 
Regions will be given funds to meet travel expenses and the cost of materials (see budget below). 
The balance of the money awarded to the regions will be used to pay for bird surveys, and soil and 
invertebrate analyses. 
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Budget for Grain and Graze Biodiversity Component 
(The project runs for three years from July 2005 to June 2008 with data collection in calendar years 

2006 and 2007) 
  

Grain & Graze* 
 

Regions* 
 

NHT* 
National Coordinator   $210,000 

Nat. Coordinator Travel   $30,000 
Nat Coordinator Operating   $60,000 
Training course  
(Travel & accom. for 2 people) 

  $40,000 

Regional data collection 
($40,000 in kind)  

 $320,000  

Spatial data  
(Central sub-contract for aerial 
photos and satellite images  

$24,000 
($3,000 x 8) 

  

Spatial analysis 
(Central sub-contract) 

$60,000   

Bird surveys  
($2,400 x 40 farms) 

$96,000 
($12,000 x 8) 

  

Soil and invert analyses  
(Central sub-contract) 

$80,000 
 ($10,000 x 8) 

  

Materials  
( $100 x 40 farms) 

$32,000   

Travel  
(Regions $3,500 x 8) 

$28,000   

TOTAL $320,000 $320,000 $340,000 
• R&D budget for G&G and Regions over 2 years; National Coordinator position for 3 years  
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Appendix 1 – Background information for the project 
Below is a background brief of the project. Electronic copies have been sent to each region. Further 
copies of this file are available from Kerry (kerry@utas.edu.au) 
 

The BiGG (Biodiversity in Grain and Graze) Project needs you! 
 
Eight Grain and Graze regions around Australia are taking part in an exciting project which focuses on the 
biodiversity benefits provided to the community from producers with mixed farming systems and the 
benefits that biodiversity can bring to farming systems. This industry funded project is the first of its kind, 
collecting biological information about a range of organisms from different land uses across Australia’s 
mixed farming belt.  
 
For the next two years, biodiversity monitoring officers from the regions will be collecting information on 
soils (nutrients, soil decomposer activity), vegetation (crops, pastures, remnant vegetation), invertebrates 
(beetles, ants, spiders) and birds to determine how biodiversity in these groups is supported by, and supports 
on-farm production. 
 
The aim of the project is to investigate the extent to which on-farm biodiversity is influenced by site 
conditions (climate, soil type, topography) and land management (cropping and grazing practices and the 
proportion of land under conservation or non productive use). The collection of information at the paddock 
scale across 5 farms in each of 8 regions will provide us with a large national data set that can be used to help 
us to explore a number of questions relating to biodiversity on mixed farms. 
 
The most common method for looking at biodiversity on farms is to use remnant vegetation as a surrogate 
for the birds, invertebrates, soil flora and fauna and other organisms that use it as habitat. The BiGG project 
will measure the presence and activity of a selected suite of organisms to determine whether biodiversity 
benefits exist outside remnant vegetation. These benefits may be in the form of land uses that support native 
biodiversity and/or management practices that best support biodiversity of benefit to production. For 
example, many producers are changing their cropping practices to include or increase a pasture phase. We 
want to see if there are measurable biodiversity benefits as a by-product of this change in management, such 
as an improvement in soil biological activity as measured by soil respiration and decomposer activity. For 
the producer this could mean sustainable improvements in productivity, and for the region, benefits from 
reduced soil erosion and increased water retention.  
 
BiGG also has a strong Geographical Information Systems (GIS) focus that will be used to determine how 
the ‘patchiness’ of the landscape and the nature of the terrain influence farming practices and biodiversity 
outcomes. 
 
This project is funded by Grain and Graze, which is collaboration between the Grains Research Development 
Corporation, Meat and Livestock Australia, Australian Wool Innovations and Land and Water Australia. The 
project relies on the good will and co-operation of producers in the 8 regions. Its aim is to deliver results 
back to these individual producers, to the regional groups who are co-ordinating the project and to a national 
audience of farmers, scientists and policy makers. 
 
For more information please go to contact your regional co-ordinator (ADD CONTACT), or the national 
biodiversity co-ordinator: Kerry Bridle, School of Geography and Environmental Studies, University of 
Tasmania, Private Bag 78, Hobart, 7001, Tasmania. Email kerry@utas.edu.au, phone 03 62262837, 
0427846050. 
For more information on Grain and Graze, visit http://www.grainandgraze.com.au 
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Extract from ‘Biodiversity and Mixed Farming Systems’ 
 

A biodiversity proposal for the Grain & Graze Program  
prepared by Warren Mason, Ted Lefroy and Jann Williams – November 30, 2004. 

 
Summary 
This proposal outlines a suggested approach to biodiversity within Grain & Graze because several 
of the regions in the Program have asked for assistance with biodiversity. Definitions of 
biodiversity abound, so we propose an inclusive definition for Grain & Graze, one that involves 
compositional diversity (what native and exotic species are present and in what numbers), structural 
diversity (how is the diversity of species and ecosystems arranged on mixed farms), and functional 
diversity (what activities, services or functions are being carried out in the landscape).   
 
Biodiversity is not a ‘user-friendly’ concept at farmer level, given that the subject matter itself is 
ambiguous, complex, often contested, value laden, science driven and usually based on native 
vegetation as a surrogate.  To help ensure the approach taken to biodiversity is farmer-friendly, we 
believe that two things need to be done by Grain & Graze:  
i) Make sure the focus for biodiversity is on all the land uses and all species that make up a 

mixed farm, rather than concentrate solely on the conservation of remnant vegetation; 
ii) Modify the usual scientific approach of developing hypotheses, collecting data, and then 

communicating the results.  Instead, a more inclusive process is recommended, based on 
collecting some data relating to biodiversity and mixed farming, leading to a dialogue between 
farmers and researchers, that will provide specific hypotheses for further testing. 

 
The proposal is based on the Grain & Graze case study farms (40 across the 8 regions) and 
transforms these case-studies from one-off ‘snapshots’ into longitudinal studies of how mixed 
farming influences biodiversity and how biodiversity influences mixed farming.  The strategy is to 
explore the relationships between site and system characteristics (climate, geography and 
management) and measures of farm performance and biodiversity.  Four ‘paddocks’ are selected on 
each of the case study farms, to represent different land uses (cropping, pasture in rotation, 
permanent pasture and remnant vegetation), with 2 years of paddock and farm scale data collected. 
 
The purpose of the biodiversity proposal is to provide sufficient information within a region to 
allow serious local engagement around the issues associated with mixed farming and biodiversity, 
while collectively contributing to a very broad scale understanding of how to balance the needs of 
mixed farming businesses and biodiversity at farm and catchment scale. 
For Grain & Graze, we are recommending that the conceptual framework identified by Noss (1990) 
be adopted by the Program.  Noss proposed that biodiversity be divided into three inter-related 
components - compositional diversity (how many), structural diversity (how arranged) and 
functional diversity (what they do).  In the context of Grain & Graze, these components would 
encompass: 

• Compositional diversity – what native and exotic species are present on mixed farms, and in 
what numbers. 

• Structural diversity - how is the diversity of species and ecosystems arranged on mixed 
farms, both within remnant vegetation, and in the broader agricultural landscape. and  

• Functional diversity - what activities/services/functions are being carried out, and to what 
extent is the function related to or dependent on the composition and/or the structure. 
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In Grain & Graze, we propose looking at these three components of biodiversity (including both 
exotic and native species), and assessing their relationship with both production and conservation.  
This involves adopting the ‘definition’ of biodiversity developed by Freudenberger and Harvey 
(2003): Biodiversity is the variety of life, its composition, structure and function, at a range of 
scales.’ 

 

Freudenberger and Harvey (2003) Assessing the Benefits of Vegetation Enhancement for 
Biodiversity: A Draft Framework.  A report for Environment Australia and the Biodiversity 
Benefits Task Group. CSIRO Sustainable Ecosystems. Environment Australia. 
http://www.deh.gov.au/land/publications/framework/definitions.html#defin 

Noss, R.F. (1990). Indicators for monitoring biodiversity: a hierarchical approach. Conservation 
Biology 4(4), 355-364. 

 
 

Project Objectives 
 
The Biodiversity in Grain & Graze project has four expected outcomes: 

1) Engagement of landholders in 8 regions across Australia on the issue of biodiversity 
and its relationship to mixed farming.  

2) A national database containing information on the status of biodiversity on 40 farms 
across Australia. 

3) Answers to three key questions on the relationship between agriculture and 
biodiversity in the mixed farming zone: 
a) The extent to which farm scale measures of biodiversity (in the form of plant 

functional group diversity, bird species diversity, soil biological activity, 
vegetation condition score and species abundance for selected invertebrate 
taxa) are related to agricultural production. 

b) The influence of the type and intensity of agricultural management on native 
biodiversity on farms (as measured by surveys of birds, soil surface 
invertebrate species diversity, and the area and condition of native 
vegetation). 

c) The relative influence of site (climate, soils, topography and proximity and 
distribution of remnant vegetation in the landscape) and system features 
(cropping intensity, grazing management and native vegetation management) 
on selected measures of biodiversity (plant functional group diversity, bird 
species diversity, soil biological activity, vegetation condition score and 
species abundance for selected invertebrate taxa). 

4) Recommendations on farming practices and landscape management likely to 
improve the status of natural diversity in Australian agricultural landscapes. 
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 Milestones for the national Biodiversity component of Grain and Graze 
Mile- 
stone 

Due date 
for report 

Milestone achievement criteria Payment 
Amount (ex 
GST) 

1 11 Nov 
2005 

Execution of contract $50,000 

2 9 Dec 
2005 

1. Coordinator appointed 
2. Protocols finalised  
3. Project workplan completed 
4. Training requirements identified 

$50,000 

3 9 Jun 2006 1. 40 sites selected and characterised 
2. Training of regional staff in the collection and 

analysis of farm scale biophysical and social 
data completed. 

3. 1st Year Autumn data collected on the 40 sites as 
per agreed protocols 

4. Biodiversity data component used to store the 
data on the 40 sites submitted to the National 
Grain & Graze database. 

5. GIS platform is developed and incorporates the 
40 sites 

6. A communications plan is completed and first 
year communication activities achieved 

7. Biodiversity component of the Grain & Graze 
National Research Forum coordinated and 
convened in May 2006. 

8. Summary of project income and expenditure 
provided 

$35,000 

4 8 Dec 
2006 

1. 1st Year Spring data collected on the 40 sites as 
per agreed protocols 

2. National Grain & Graze database biodiversity 
data component updated to autumn 2006 

3. GIS platform updated 
4. Data analysed and interim findings reported 

addressing the 3 key questions 
5. Communication achievements reported 
6. Summary of project income and expenditure 

provided 

$70,000 

5 8 Jun 2007 1. 2nd year Autumn data collected on the 40 sites 
as per agreed protocols 

2. National Grain & Graze database biodiversity 
data component updated to spring 2006 

3. GIS platform updated 
4. Data analysed and interim findings reported 

addressing the 3 key questions 
5. Communication achievements reported 
6. Biodiversity component of the Grain & Graze 

National Research Forum coordinated and 
convened in May 2007 

7. Summary of project income and expenditure 
provided  

$30,000 

6 7 Dec 
2007 

1. 2nd year Spring data collected on the 40 sites as 
per agreed protocols 

2. National Grain & Graze database biodiversity 
data component updated to autumn 2007 

3. GIS platform updated 
4. Data analysed and interim findings reported 

addressing the 3 key questions 
5. Communication achievements reported 

$75,000 
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6. Biodiversity component of the Grain & Graze 
National Research Forum coordinated and 
convened in May 2008 

7. Summary of project income and expenditure 
provided 

7 6 Jun 2008 1. Final report prepared, analysing data according 
to the agreed protocols and answering to the 
extent possible the 3 key questions. 

2. A draft of the final report is peer reviewed by a 
technical reference panel prior to submission. 

3. Communication achievements reported. 
4. Two scientific journal articles submitted. 
5. Summary of detailed project income and 

expenditure accounts provided. 

$30,000 
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 Research Protocols  
1. Questions: 
 
The biodiversity protocol of Grain and graze has been designed to address two broad questions: 1) 
In what ways do plant and animal diversity support mixed farming practice? 2) In what ways do 
different mixed farming practices support a diversity of native plants and animals? 
 

Q2: What relationships exist between system features of mixed farming and selected 
measures of biodiversity and production?  
 

Q3: What relationships exist between site features of mixed farming and selected measures 
of biodiversity and production? 
 
2. Conceptual framework 
 

3. Landholder interviews 
 
1) Landholder interest and preferred outcomes: What is the landholders’ interest in the project and 
what they would like to get out of it. In particular, what questions do they have about biodiversity as 
it relates to farm management and nature conservation (eg. soil organisms and soil health, crop 
rotations and disease management, biological control of insect pests, ensuring the viability and 
persistence of particular species on my farm)? What would they like to know at the end of the 
project? 
 
2) Farming practice: Collect information on farming practice such as:  

• farm size and development history 
• cropped types by area and average yield,  
• rotational pasture types by area and annual average carrying capacity,  
• permanent pasture types by area and average annual carrying capacity,  
• remnant vegetation area,  

Farm scale land use analysis 
 

Remnant vegetation

Rotational Pasture 

Crop 

Permanent Pasture 

Biodiversity dependent on 
vegetation layer 

(Invertebrates and birds) 

Vegetation layer and soil 
surface 

(Plant functional groups, Landscape 
Functional Analysis, Habitat 

Complexity Score) 

Biodiversity that supports the 
vegetation layer 

(Soil microbial activity) 
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• livestock enterprise including stock type and number by class, annual turnoff by class and 
size and or weight plus wool type and weight.  

 
3) Native vegetation management: Amount and type of native vegetation and its value to the land 
manager (in many cases the management of native vegetation may be intimately linked with 
farming practice through grazing in the case of native pastures and remnant areas of grassy 
woodland. 
 
4) Emerging and persistent issues in land management: Major issues associated with management 
of crops, pastures and remnant vegetation. 
 
5) Water management: Issues associated with management of rivers/creeks/streams, riparian 
vegetation, water storage, runoff and soil erosion. 
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4. Data (* for detail see section 5 below) This table shows what independent variables can be related to dependent variables in the analyses 
DEPENDANT VARIABLES 

Biodiversity Values 
Direct Measures Surrogate 

Production Values 
 

Birds* Inverts.* Soil Orgs* HCS*  Other  
Indices 

Grain  
Prodn 

Grain  
Value 

Animal 
Prodn 

Animal 
Value 

Rainfall           

Si
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 Topography           

Farm size           
Land use patchiness            
           
           

area on farm           
% of farm           
fragmentn indx           N

at
iv

e 
ve

ge
ta

ti

area w/in 5 km           
area           
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soil nutrients           
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5. Data colletion 

 
Table 1 – Proposed measurements at paddock and whole farm scale. 

Paddock scale* Whole Farm Scale 

Site and system characteristics  
1. Soil characteristics (type, P, N, K, C, pH, Ec). 
2. Land capability assesment 
3. Plant community composition 
4. Remnant vegetation type and condition 
5.  Landscape position (slope and aspect) 
6. Paddock inputs 

 
Measures of production, diversity and landscape 
function 
7. Paddock outputs (grain yield, livestock 

production GM) 
8. Soil decomposer activity   
9. Invertebrates  
10. Bird species 
 

Site and system characteristics 
11.  Rainfall 
12.  Farm Area by land use and ‘patchiness’ 
13.  Terrain analysis (GIS ‘ruggedness’ index) 
14.  Proximity of remnants > 10 ha in the surrounding 
landscape within 5 km. 

 
Measures of production, diversity, and landscape 
function 
15.  Estimated gross value of farm productiont  
16.  Whole farm grain production (kg/ha) 
17.  Whole farm livestock production (kg/ha) 
18.  Bird species list for the farm 
19.  Area-weighted vegetation condition score 

 
The measures below are to be collected within paddocks representing the four main land 
management classes; crop phase of rotation, pasture phase of rotation, permanent grazing 
and remnant vegetation. Spring and autumn sampling is required starting autumn 2006 
(March/April) unless otherwise specified. 

1. Soil characteristics.  A one-off soil type and nutrient status analysis (N, P, K, Organic 
Carbon, pH and Ec) from standard commercial soil tests at the beginning of the project. 

2. Land capability assessment. To be based on the relevant state land capability 
assessment framework and simplified to arrive at a nationally applicable assessment by 
the national co-ordinator.  

3. Plant community composition. Percent cover grasses, legumes, forbs and other in 
pasture and crop (based on estimated surface cover) from 20 quadrats per paddock. 

4. Vegetation type and condition. Assessed using the Victorian (and regional) 
vegetation condition score. 

5. Landscape position. A one-off determination, with paddocks classified as hilltop, 
midslope, lower slope, or valley floor; plus aspect as one of the 16 compass points (N, 
NNE, NE, ENE, E etc) 

6. Paddock inputs. Annual record of amount and timing of paddock inputs and 
operations including grazing, fertilizer applications, herbicide applications, insecticide 
applications, sowing, harvest/mowing, stubble burning and non-chemical pest control 
(Using the paddock history sheets).  

7. Paddock outputs. Gross amount and value of grain produced for cropping paddocks, 
carrying capacity (in DSEs) for crop and pasture paddocks and estimated paddock 
Gross Margins (annually) (Using the paddock history sheets). 
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8. Soil decomposer activity. Twenty-four cotton strips will be buried in 3 locations (8 
per hole) in each of the four paddocks. They will be left in the ground for 2 weeks. 
They will then be removed, frozen and sent to the University of Tasmania for analysis.  

9. Invertebrates. Pitfall traps will be used to collect spiders, ants and beetles. These taxa 
have been targeted, based on their utility as indicators of environmental condition. 

10. Bird species. Birds are the taxa least likely to be influenced by what happens on the 
farm and more influenced by the broader landscape context - in particular, proximity to 
large patches of native vegetation. However, as representatives of the so called 
‘charismatic mega fauna’, they have the potential to drive conservation efforts if a) 
landholders identify with species that are at risk and b) it can be demonstrated that 
collective efforts to modify the landscape context without going out of business can 
have an impact on their longer term viability. The suggested approach is that members 
of local naturalist clubs or bird observer groups, many of whom will be landholders, be 
sub-contracted to carry out the surveys. The standard Birds Australia 20 minute/2 ha 
survey would be used at three locations within each of the four land use classes 
(Remnant, Crop phase, Pasture phase and Permanent grazing) on each farm four times 
a year (spring, summer, autumn and winter) for two years. This amounts to 240 surveys 
(3 reps x 4 paddocks x 5 farms x 4 times/yr x 2 years) per region. Assuming an 
observer could carry out the 12 single farm surveys in a day (surveys have to be 
undertaken within the 2 hours post dawn, or pre dusk), this would require 1 weeks 
surveying per season for one observer or 4 weeks per region. Past experience with the 
Birds Australia national surveys suggests that paying local observers from naturalist 
clubs or other conservation groups is the most reliable way to carry out these targeted 
surveys where specific locations are concerned. Assuming observers were to be paid 
$250 per day, this would cost approximately $6,000 per region for bird data each year 
for two years. The data from these surveys would then be compared to the Birds 
Australia national surveys to relate the results to past regional and national survey data. 
Across the regions, the influence of area and proximity of remnant vegetation and 
farming practice on observations could be examined.  

Whole farm data 

11. Rainfall (Monthly) 

12. Whole farm area (ha) and patchiness (number, size and arrangement of patches of 
the 4 land use types and any other land classes – eg saline land). A few indices to be 
selected from available ‘fragstats’ packages that are relevant to an examination of the 
relationships between structural diversity at vegetation community or paddock scale 
and measures of production and biodiversity. The pattern of land use would be 
captured from an aerial photograph and farm plan for each farm indicating the areas 
under four broad classes of land use. As well as the total area under each land use class, 
the analysis would examine patch size (median and range), patch shape and edge to 
area ratio to account for land use exposure given that different patch shapes with the 
same area can lead to varying degrees of exposure to other land uses, nearest neighbour 
statistics to patches of the same type (measured from patch centre and perimeter) and 
remnant exposure to neighbouring land use types, i.e. the proportion of boundary in 
common with each of the adjacent land uses. This information would be used to 
provide quantitative and descriptive assessments of land use patterns for each farm and 
region and relate these to suggested principles for sustainable use in different landscape 
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types (eg 30:40:30 ratio of intensive, extensive and remnant in grassy eucalypt 
woodlands(McIntyre et al 2000). Underlying this it would be useful to have some 
topographic classification of land uses. By classifying all land uses according to 
position in the landscape e.g. hilltop, mid slope, lower slope and valley floor, it would 
be possible to identify concentrations and distributions of similar land use types. In 
order to compare sites across the country, it would also be necessary to classify land 
use into broader classes (i.e. high impact, medium impact, low impact) to allow for 
comparisons between study sites where land uses may vary from region to region.  

13. Terrain analysis.  Describing terrain and landscape features is relatively simple given 
access to a GIS and digital elevation model, and can be enhanced using aerial 
photography – ruggedness is an index of the true surface area of a property and is a 
standard measure on many GIS systems and algorithms to calculate this measure are 
readily available.  Digital elevation models (DEM) with a grid (pixel) resolution of at 
least one hectare are either available from government agencies or can be readily 
computed for Grain & Graze regions. By combining the DEM with land-tenure data or 
aerial photography, using a GIS, it is possible to generate boundaries and area 
statements for each property, as well as for land systems, crops and native vegetation 
communities within properties. 

14. Proximity of large remnants. Assessment of the proximity of large remnants in the 
surrounding landscape as major influeces on the presence of birds and invertebrates 
using a measure relevant to a particular region (eg. >10ha within 5 km of a sampling 
site for the highly fragmented landscapes of south eastern and south western Australia). 

15. Estimated gross value of farm production (based on estimated gross returns from 
grain and grazing based on area, yields and stock numbers). 

16. Whole farm grain production (kg/ha) calculated on an annual basis. 

17. Whole farm livestock production (kg/ha produced on a whole farm basis) 

18. Bird species (aggregated list for the farm) 

19. Area-weighted vegetation condition score. Derived from the condition scores for 
each paddock type multiplied by the proportion of the farm under each land use and 
summed to give an average expression for the whole farm. 
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Useful References 
 

Pest and beneficial invertebrates in grasslands and cropping 
systems. 
 
Paul Horne and Jessica Page, pages 35-38 in the Proceedings of the 46th Annual Conference 
of the Grassland Society of Southern Australia, Turning Green into Gold, Grassland Society 
of Southern Australia Annual Conference, 46th Annual Conference Proceedings, Ballarat, 
Victoria 15-17 June 2005. 
 
For more information contact Paul or Cam Nicolson. 
 
 
 

Victorian Condition Assessment Sheets 

Environmental Management in Agriculture Work sheet series 1-8. 
Department of Sustainability and Environment, 2004 

http://www.dse.vic.gov.au/dse/nrence.nsf/LinkView/5AD7C889DED
359714A256AED000C74EF8062D358172E420C4A256DEA0012F
71C#Worksheets 

 

Cotton Strip Assays 
 
Biotic Indicators of Soil Health 
K.L. King and C.E.Pankhurst, 1996 pages 131-130 in J. Walker and D.J.Reuter (eds.) 
Indicators of Catchment Health: a technical perspective, CSIRO, Melbourne. 
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Examples of other on-farm biodiversity work  
Cole, L., McCracken, D.I., Downie, I.S., Dennis, P., Foster, G.N., Waterhouse, T., Murphy, K.J., 

Griffin, A.L. and Kenendy, M.P. (2005) Comparing the effects of farming practices on 
ground beetle (Coleoptera: Carabidae) and spider (Araneae) assemblages of Scottish 
farmland. Biodiversity and Conservation 14: 441–460. 

 
Downie, I.S., Ribera, I., McCracken, D.I., Wilson, W.L., Foster, G.N., Waterhouse, A., Abernethy, 

V.J. and Murphy, K.J. (2000) Modelling populations of Erigone atra and E. dentipalpis 
(Araneae: Linyphiidae) across an agricultural gradient in Scotland. Agriculture, 
Ecosystems and Environment 80: 15-28. 

  
Tscharntke, T., Klein, A.M., Kruess, A., Steffan-Dewenter, I. and Thies, C. (2005) Landscape 

perspectives on agricultural intensification and biodiversity – ecosystem service 
management. Ecology Letters 8: 857-874. 

 
Wilson. W.L., Abernethy, V.J., Murphy, K.J., Adam, A., McCracken, D.I., Downie, I.S., Foster, 

G.N., Furness, R.W., Waterhouse, A. and Ribera, I. (2003) Prediction of plant diversity 
response to land-use change on Scottish agricultural land. Agriculture, Ecosystems and 
Environment 94: 249-263. 

 
I have pdfs of the above – and can get others if you see something that looks interesting – let me 
know. Alan House sent these references: 
 
Abensperg-Traun, M., Smith, G. T., Arnold, G. W. and Steven, D. E. (1996) The effects of habitat 

fragmentation and livestock-grazing on animal communities in remnants of gimlet 
Eucalyptus salubris woodland in the Western Australian wheatbelt. I. Arthropods. 
Journal of Applied Ecology 33, 1281-1301. 

 
Abensperg-Traun, M., Smith, G. T. and York Main, B. (2000) Terrestrial arthropods in a fragmented 

landscape: a review of ecological research in the Western Australian central wheatbelt. 
Pacific Conservation Biology 6, 102-119. 

 
Andersen, A. N. (1990) The use of ant communities to evaluate change in Australian terrestrial 

ecosystems: a review and a recipe. Proc. Ecol. Soc. Aust. 16, 347-357. 
 
Andersen, A. N., Hoffmann, B. D. and Somes, J. (2003) Ants as indicators of minesite restoration: 

community recovery at one of eight rehabilitation sites in central Queensland. Ecological 
Management & Restoration 4, 12-19. 

 
Lobry de Bruyn, L. A. (1999) Ants as bioindicators of soil function in rural environments. 

Agriculture, Ecosystems and Environment 74, 425-441. 
 
Lobry de Bruyn, L. A. and Conacher, A. J. (1994) The bioturbation activity of ants in agricultural and 

naturally vegetated habitats in semi-arid environments. Aust. J. Soil Res. 32, 555_570. 
 
Vanderwoude, C., Lobry de Bruyn, L. A. and House, A. P. N. (2000) Long-term ant community 

responses to selective harvesting of timber from spotted gum (Corymbia variegata)-
dominated forests in south-east Queensland. Ecological Management and Restoration 1, 
204-214. 

 
York, A. (1999) Long-term effects of frequent low-intensity burning on the abundance of litter-

dwelling invertebrates in coastal blackbutt forests of southeastern Australia. Journal of 
Insect Conservation 3, 191_199. 
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Ethylene Glycol – material safety data sheet 
http://www.msds.com.au/data/msds/msds/23101980.pdf 

MATERIAL SAFETY DATA SHEET 
For reference purposes only 
Hazardous according to criteria of Worksafe Australia. 
l IDENTIFICATION 
Product Name: Ethylene Glycol 
Other Names: Monoethylene glycol 
UN No: None allocated. Hazchem Code: None allocated. 
Dangerous Goods Class: None allocated. 
Sub Risk Class: No Subsidiary Risk. 
Packaging Group: None allocated. EPG: None allocated. 
Poison Schedule: Not Scheduled. 
Product Type: Organic liquid. 
Chemical Family: Glycol. 
Uses: Chemical intermediate; solvent; antifreeze ingredient. 
________________________________________________________________________________ 
Physical appearance & Properties: 
Appearance & Odour: Colourless liquid. Mild odour. 
Melting/softening point: -12.7°C 
Boiling point and vapour pressure: 198°C, 100kPa 
Volatile materials: Very low at 100°C 
Flashpoint: 116°C, cc 
Specific gravity: 1.12, 20/20°C 
Solubility in water: Completely soluble. 
Corrosiveness: Not corrosive. 
________________________________________________________________________________ 
Ingredients: Worksafe Exposure Limits 
Chemical entity CAS No Proportion TWA STEL 
% mg/m3 mg/m3 

Ethylene glycol 107-21-1 pure * 60 120 
* Commercially pure. 
This is a commercial product, and the exact ratio of components may vary. Trace quantities of 
impurities are also likely. 
ll HEALTH HAZARD DATA 
Health Effects: 
No specific data is available for the product for chronic exposure symptoms. The ingredients are not 
listed as 
carcinogenic in Worksafe’s document “Exposure Standards for Atmospheric Contaminants in the 
Occupational 
Environment” (May 1995). 
Acute Effects: 
Swallowed: Data suggests that the product should be considered to be harmful by ingestion. Causes 
drunkenness, 
rapidly passing into coma and is associated with serious or fatal kidney injury. 
Eye: Data suggests that this product should be classified as non irritating to the eyes. 
Skin: Data suggests that the product should be classified as not irritating or harmful to the skin. 
Inhalation: Data suggests that the product should be considered to be non irritating and non toxic by 
inhalation. 
Primary route of exposure is inhalation and skin and eye contact. 
First Aid: 
If poisoning occurs, contact a Doctor or Poisons Information Centre. 
If swallowed, and if more than 15 minutes from a hospital, induce vomiting, preferably using Ipecac 
Syrup APF. 
Eye: If this product comes into contact with eyes, hold open and wash with running water. Ensure 
irrigation under 
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eyelids by occasionally lifting them. Do not try to remove contact lenses unless trained. 
Skin: If this product comes into contact with skin, wash skin with soap and water. Remove 
contaminated clothing and 
footwear. Ensure contaminated clothing is thoroughly washed before using again. 
Inhalation: If mists, dusts or combustion products are inhaled, remove to fresh air. Lay victim down & 
keep warm and 
rested. If breathing is shallow, or has stopped, ensure clear airway and apply resuscitation or oxygen 
if available. 
Transport to hospital or doctor immediately. 
Advice to doctor: Treat symptomatically. Note the nature of this product. 
lll PRECAUTIONS FOR USE 
Risk Phrases are: R22. Harmful if swallowed. 
Exposure Standards: 
A TWA value of 60 and a STEL value of 120 has been established for this product. Values expressed 
as mg/m3. 
Exposure values at the STEL (Short Term Exposure Limit) is an exposure value that should not be 
exceeded for more 
than 15 minutes and should not be repeated for more than 4 times per day. There should be at least 
60 minutes 
between successive exposures at the STEL. Exposure values at the TWA (Time Weighted Average) 
means the 
average airborne concentration of a particular substance when calculated over a normal 8 hour 
working day for a 5 day 
working week. See ingredients section on page 1 of this data sheet. 
Engineering Controls: 
In industrial situations, concentration values below the TWA value should be maintained. Values may 
be reduced by 
process modification, use of local exhaust ventilation, capturing substances at the source, or other 
methods. If you 
believe air borne concentrations of mists, dusts or vapours are high, you are advised to modify the 
process or 
environment to reduce the problem. 
Personal Protection: 
Respiratory Protection: A face mask or respirator may be used when the product is being used in 
dusty or confined 
areas. Otherwise it is usually safe to not use respiratory protection. However, there may be other 
circumstances where 
use of a mask or other device is preferred. Use judgement. For help in selecting suitable equipment 
consult AS/NZS 
1715. 
Protective Gloves: Rubber, PVC or other protective gloves are not necessary but are desirable, 
especially if product is 
being used frequently or for lengthy periods. For help in selecting suitable gloves consult AS 2161. 
Eye Protection: Eye protective measures are not normally necessary, but are suggested when using 
this product. 
Consult AS 1336 and AS/NZS 1337 for information about eye protection. 
Clothing: Clean overalls should be worn, preferably with an apron. Consult AS 2919 for advice on 
Industrial Clothing. 
Safety Boots: Wearing safety boots is advisory. Consult AS/NZS 2210 for advice on Occupational 
Protective Footwear. 
Flammability Limits: Upper: 15.3% (estimated), Lower: 3.2% 
Always wash hands before smoking, eating, drinking or using the toilet. Wash contaminated clothing 
and other 
protective equipment before storing or re-using. 
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lV SAFE HANDLING INFORMATION 
Safety Phrases are: S20. When using, do not eat or drink. 
Storage & Transport: 
No special storage and transport requirements. This material has no UN Classification. 
Not a Scheduled Poison. Containers should be kept closed in order to minimise contamination. Keep 
from extreme 
heat and open flames, and make sure the material does not come into contact with products listed 
under “Materials to 
avoid” below. 
Spills and disposals: 
In event of a major spill, prevent spillage from entering drains or water courses. Call Fire Brigade or 
emergency 
services. Wear full protective clothing including face mask, face shield and gauntlets. Stop leak if safe 
to do so, and 
contain spill. Absorb onto vermiculite or other absorbent material. Sweep up and shovel or collect 
recoverable product 
into labelled containers for recycling or salvage. Recycle containers wherever possible. After spills, 
wash area, 
preventing runoff from entering drains. If material enters drains, advise emergency services. This 
material may be 
suitable for approved landfill. Dispose of only in compliance with local, state and federal regulations. 
Launder all 
contaminated clothing before re-use. 
Fire/Explosion Hazard: 
There is no explosion hazard from this material under normal circumstances. 
Flashpoint: 116°C, cc 
Extinguishing Media: carbon dioxide, dry chemical, foam, water fog. 
Special Fire fighting procedures: Wear full protective clothing including face mask, face shield and 
gauntlets. 
Unusual fire & Explosion hazards: Decomposition products are toxic. There is a slight risk of an 
explosion from this 
product if involved in a fire. 
Stability: Stable. 
Polymerisation: Will not polymerise. 
Decomposition Products: carbon dioxide, carbon monoxide and smoke (if combustion is incomplete), 
water. 
Materials to avoid: strong acids, strong bases, strong oxidising agents. 
V OTHER INFORMATION 
This MSDS is prepared in accord with the Worksafe Australia document “National Code of Practice 
for the Preparation 
of Material Safety Data Sheets”, 1994. 
Contact Points: AUSTRALIA 
Police and Fire Brigade: Dial 000 
If ineffective: Dial 1100 (Exchange) 
National Poisons Information Centre: Dial 13 1126 (from anywhere in 
Australia) 
Reproduced by MSDS.COM under licence from the copywrite holders. If you are interested in having your 
MSDSs prepared by 
MSDS.COM, please contact us on (02) 6232 4677. 
Note that this MSDS is in Worksafe format, but is for reference purposes only. Since MSDS.COM does not 
supply this product, it 
cannot be held responsible for the provision of information that by law must be provided by the supplier of the 
product. 
If your supplier’s MSDSs are not on this system, please let them know about our service. 
Please read all labels carefully before using product. 
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Additional voluntary data collection (Landscape Function Analysis) 
 

Ecosystem Function Analysis 

Landscape Function Analysis: a Systems Approach to Assessing 
Rangeland Condition 

Developer 
David Tongway  
Phone: (02) 6254 7162 
dtongway@iinet.net.au 

Landscape Function Analysis is one of the key components of Ecosystem Function Analysis. 

http://www.cse.csiro.au/research/ras/efa/index.htm#contacts 

 

Landscape Function Analysis (LFA) is a procedure used for the assessment of rangelands 
and monitoring mine site rehabilitation. The procedure sets up a monitoring system that 
uses visual indicators of soil litter and plants to describe how well a landscape is 
functioning as a biophysical system.  There are three components to the procedure; 

• Conceptual framework treating landscapes as systems: defining how landscapes 
work in terms of sequences of processes regulating the availability of scarce 
resources.  

• Field methodology uses indicators at landscape and patch scale to provide and 
structure information to satisfy the needs of the conceptual framework.  

• Interpretational framework provides a process to identify critical thresholds in 
landscape function and thus provide a function-based state and transition landscape 
assessment.  

 

Figure 1: The combination of Soil Condition Classes to derive indices of Stability, Infiltration, 
and Nutrient Cycling. 
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Using Landscape Function Analysis (LFA) in the WA wheatbelt - 
Kellerberrin example  

 
David Tongway and Norm Hindley visited Kellerberrin in 2000 and 2001 to determine how 
big the remnant vegetation needed to be to support the local bird population and  
maintain important ecological functions that would enable them to persist.  Until this point, 
Lambeck’s “Focal Species” assessment had been used to determine how big a remnant 
needed to be to support the most demanding bird species (20ha - area limited). 
 
The Kellerberrin sites were monitored to see if they were functioning using the Landscape 
Function Analysis indicators.  The procedure used is a monitoring system that uses visual 
indicators of soil, litter and plants to describe how well a landscape is functioning as a 
biophysical system. 
 
A sustainable remnant that is functioning needs to capture and recycle nutrients, infiltrate 
rainwater and resist soil erosion.  Factors that contribute to the functioning landscape include 
slope, litter, vegetation cover, soil erosion, impacts from internal and adjoining land uses.  
Indicators of a dysfunctional landscape include hard crusts, loose alluvium, low vegetation 
cover and lack of plant litter. 
 
Assessments at Kellerberrin 

• Remnant status – data collected was landscape organization (spatial alignment of 
resources), soil surface condition (soil properties related to production potential) and 
vegetative cover (surface to tree canopy) 

o 6 sites – Heath, Tamma, Mallee, York-Jam, Wandoo and Salmon gum 
Woodland 

• Edge effects (Farmland – Remnant boundary) 
o Croplands had fewer comparable indicators due to the elimination of all 

perennial plants 
o Influence of external processes was restricted to only a few metres of the 

remnant  

 
Figure 2:  Analogue monitoring transect.  The short lines indicate meters.
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