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Executive summary 
Few studies have evaluated the biodiversity values of production based (agroforestry) 
revegetation systems in the Wheatbelt of Western Australia, making it difficult to include these 
systems in NRM planning to optimise biodiversity outcomes for the region. 

This report documents a snap shot study of the biodiversity outcomes at 30 production and non-
production based revegetation sites in the Wheatbelt region of Western Australia.  

The 30 study sites are located within the Avon River Basin and were grouped into five hubs 
located broadly around the town sites of Northam, Wongan Hills, Narembeen, Brookton and 
Mukinbudin.  

Six forms of revegetation sites were sampled during the study. These types were broadly 
grouped by the purpose of the planting, as follows:  

 Biodiverse revegetation 

 Brushwood (including biodiverse, single species and a site that includes foraging species) 

 Casuarina obesa 

 Forage (biodiverse planting, single species planting and one site with a sandalwood 
section) 

 Oil mallee belts 

 Sandalwood (biodiverse planting, limited species panting and single species plantings). 

At least one site in each hub was located in a cropped paddock as a baseline for comparison 
with the revegetation sites in each region.  

The 10 sites that ranked highest for their overall biodiversity value included two biodiverse 
revegetation sites and 8 agroforestry sites, including, two Casuarina obesa, two brushwood 
(single species and forage) and four forage (biodiverse planting) based systems, suggesting 
these forms of agroforestry can make an important contribution to biodiversity. Age of the 
planting was related to the biodiversity value, with the more recently planted sites comparatively 
lower in biodiversity, while location was found to not be important. Sites that were the least 
diverse included the paddock / crop sites (base line) and the oil mallee belts.  

While this study has limitations given the snap shot design of the survey, the results suggest 
that both agroforestry and non-production based revegetation sites can contribute to the 
biodiversity outcomes of the region. Sites that are older and include block plantings that include 
multiple species with both shrubs and mature trees are likely to record high biodiversity ratings. 
Furthermore, landscape context is also important, with sites supporting mixed species 
revegetation amongst scattered remnant vegetation all ranking highly. These sites are more 
floristically diverse, more structurally complex and provide more variety in habitat resources.  
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1. Introduction 
1.1 Background 

A key strategic objective of the 2014 Regional Natural Resource Management Strategy for the 
Avon River Basin is to increase perennial vegetation cover to support biodiversity in a highly 
cleared and fragmented landscape. Revegetation activities in the region are diverse, ranging 
from programs that seek to closely mimic local vegetation communities to those that have been 
developed as monoculture based production based systems.   

Few studies have evaluated the biodiversity values of these revegetation systems, making it 
difficult to prioritise activities to optimise biodiversity outcomes, particularly those systems 
developed for production based purposes. This report documents a snap shot study of the 
biodiversity outcomes at 30 production and non-production based revegetation sites in the 
Wheatbelt region of Western Australia and complements an independent, literature based 
review of the biodiversity values of production based ‘agroforestry’ systems in the Wheatbelt 
(Wheatbelt NRM, 2015).  

Agroforestry systems are diverse in the Wheatbelt, ranging from forage systems used for 
grazing to Casuarina obesa plantations that support timber production. These systems include 
multi and single species plantings, and consist of both shrub and tree dominated perennial 
vegetation. Site management and harvesting regimes also differ substantially across the 
agroforestry systems. This range in activity means that the biodiversity outcomes of one system 
cannot be inferred as transferable to another. Studies of this kind also often bench mark re-
vegetation activities against the biodiversity values of remnant vegetation. This study on the 
other hand looks to compare the biodiversity values of production and non-production based 
revegetation systems relative to each other and those of their starting condition (‘cropped 
paddock’) in order to understand the biodiversity gains that are possible from both production 
and non-production based revegetation systems. 

1.2 Aim of this study 

The aim of this study is to identify the biodiversity values of different agroforestry and non-
production based revegetation systems in the Wheatbelt. The study documents a snap shot 
survey of the biodiversity values at 30 agroforestry, revegetation and baseline sites distributed 
across the Avon-Wheatbelt region. This inventory of biodiversity values will support more robust 
comparisons of agroforestry activities and their potential to contribute to regional biodiversity 
and natural resource management outcomes across the Wheatbelt of Western Australia.  

1.3 Project sites 

The study area includes 30 sites (the sites) within the Avon River Basin located in five hubs that 
are centred around the town sites of Northam, Wongan Hills, Narembeen, Brookton and 
Mukinbudin. Map 1 (in Appendix A) displays the locations of each site within the broader region 
and Maps 2 to 29 (in Appendix A) show the locations of each site. Table 1 provides the 
locations and brief descriptions of each site.  

Six revegetation sites were sampled during the study. These are broadly grouped by the 
purpose of the planting. The different agroforestry types are: 

 Biodiverse revegetation 

 Brushwood (including biodiverse, single species and a site that includes foraging 
species) 
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 Casuarina obesa 

 Forage (biodiverse planting, single species planting and one site with a 
sandalwood section) 

 Oil mallee belts 

 Sandalwood biodiverse planting, limited species panting and single species 
plantings) 

At least one site in each hub was located in a cropped paddock as a baseline for comparison 
with the revegetation sites in each region.  
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Table 1: Site details  

Hub Site 
code 

Road / Location Latitude Longitude Area 
(ha) 

Revegetation type (and ID) Age 
(yrs) 

Planted 

Brookton Bo1 Great Southern Highway, 
Beverly 

-32.073 116.8307892 41.62 Sandalwood – limited species (San) 
5 

2009 

Brookton Bo2 Corser Road, Wandering -32.52 116.775547 6.56 Forage – biodiverse planting and 
sandalwood section (For) 0 

2014 

Brookton Bo3 Moeser, Brookton -32.328 117.212056 29.45 Oil mallee belts(OM) 6 2008 
Brookton Bo4 Mills Road, Brookton -32.255 117.2922061 2.83 Casuarina obesa  (Cas) 30 1984 
Brookton Bo5 Athol Road, Beverly -32.16 117.2336308 63.38 Sandalwood – limited species (San) 5 2009 
Brookton Bo6# Athol Road, Beverly -32.178 117.226757 7.33 Biodiverse revegetation (Bio) 32 1982 
Mukinbudin Me1# Sprigg Road, Bonnie Rock -30.499 118.4071286 36.76 Sandalwood – biodiverse planting (San) 7 2007 
Mukinbudin Me2# Elachbutting Road, Bonnie 

Rock 
-30.583 118.6061648 689.52 Oil mallee belts (OM) 

5 
2009 

Mukinbudin Me3# Beringbooding Road, 
Bonnie Rock 

-30.543 118.5097723 13.11 Sandalwood – single host species (San-
S) 5 

2009 

Mukinbudin Mw4# Mandiga-Trayning Road, 
Bencubbin 

-30.936 117.7435602 1.15 Forage – biodiverse planting (For) 
0 

2014 

Mukinbudin Mw5# Wallambin Road, 
Wyalkatchem 

-31.006 117.6331467 4.36 Forage – biodiverse planting (For) 
4 

2010 

Mukinbudin Mw6# Welsh Road, Koorda -30.796 117.6574882 20.92 Sandalwood – biodiverse planting (San) 0 2014 
Northam N1 Ucarty Road, Goomalling -31.373 116.877022 8.84 Forage – biodiverse planting (For) 2 2012 
Northam N2 Jennacubbine East Road, 

Goomalling 
-31.443 116.7703867 14.96 Forage – biodiverse planting (For) 

2 
2012 

Northam N3 Mount Anne Road, 
Meckering 

-31.525 117.164386 34.20 Forage – biodiverse planting (For) 
4 

2010** 

Northam N4 Clydesdale Road, 
Meckering 

-31.628 116.8867788 20.51 Brushwood – single species (Bru-S) 
12 

2002 

Northam N5 Clydesdale Road, 
Meckering 

-31.609 116.8346785 13.81 Forage – biodiverse planting (For) 
3 

2011 

Northam N6 Rockvale Road, Northam -31.523 116.7871798 14.41 Forage – biodiverse planting (For) 4 2010** 
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Hub Site 
code 

Road / Location Latitude Longitude Area 
(ha) 

Revegetation type (and ID) Age 
(yrs) 

Planted 

Narembeen Nb1 Reservoir Road, Kondinin * -32.534 118.412204 11.18 Oil mallee and forage – limited species 
planted (OM) 5 

2009 

Narembeen Nb2 Reservoir Road, Kondinin -32.542 118.4703691 76.87 Oil mallee belts (OM) 6 2008 
Narembeen Nb3 Bendering Road, Corrigin *  -32.396 118.1093641 9.71 Brushwood and forage – limited species 

planted  (Bru) 4 
2010 

Narembeen Nb4 Koolberrin Road, 
Narembeen 

-32.163 118.2995991 9.46 Forage – single species (For - S) 
4 

2010 

Narembeen Nb5 Koolberrin Road, 
Narembeen 

-32.158 118.3008185 55.79 Crop paddock (Crop) 
0 

2014 

Narembeen Nb6 Treloars Reserve, Bailey 
Road Narembeen 

-32.016 118.5942826 218.19 Biodiverse revegetation (Bio) 
28 

1986 

Wongan Hills W1 Bolgart East Road, Bolgart -31.221 116.6581768 12.30 Casuarina obesa - biodiverse site (Cas) 0 2014 
Wongan Hills W2 Byberding Road, Wongan 

Hills 
-31.015 116.8139926 6.42 Brushwood - single species (Bru-S) 

6 
prior to 
2008 

Wongan Hills W3 Byberding Road, Wongan 
Hills 

-31.012 116.8135242 12.47 Crop paddock (Crop) 
0 

2014 

Wongan Hills W4 Evans Road, Wongan Hills -31.052 116.929775 28.76 Forage – biodiverse planting (For) 0 2014 
Wongan Hills W5 Morrell Road, Wongan Hills -31.033 116.7314203 3.32 Biodiverse revegetation (Bio) 10 2004 
Wongan Hills W6 Nambling Road, Dowerin -31.234 116.9785889 3.53 Brushwood – biodiverse (Bru) 0 2014 

* Alternative site studied due to restricted access (heavy rainfall in previous week) 

** Planting date not confirmed 
# “Me” is Mukinbudin east and “Mw” is Mukinbudin west 
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2. Methods 
The assessment included desktop and field surveys and the study (including desk top 
assessments, field surveys and reporting) was conducted between September and November 
2014. 

2.1 Desktop assessment 

A desktop assessment was undertaken prior to the commencement of the field monitoring 
activities to inform the biodiversity assessment with the agroforestry and revegetation sites on a 
local and regional scale. Several information sources were used to identify potential biodiversity 
values including the sources listed in Table 2. 

Table 2: Desktop information sources 

Aspect Information Source 

Climate Climatic data available from the Bureau of Meteorology (BoM) 
Matters of National 
Environmental 
Significance 

Search of the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) Protected Matters Search Tool (PMST) for Matters of National 
Environmental Significance (MNES) in the Project areas (Department of the 
Environment; DoE) 

Reserves Reserves for conservation as shown in Department of Parks and Wildlife 
Estate (DPaW) spatial dataset. 

Conservation 
Significant Flora and 
Fauna 

Conservation significant flora and fauna listed in DPaW: NatureMap as being 
within proximity to the sites. 

NatureMap data sets 

The DPaW NatureMap data base provides a list of species that have been recorded within a 
specified area. The limitation with this data base is that if there have been limited biological 
surveys in a particular area then there will be less records, which may not truly reflect the real 
biodiversity in the area. Surveys may have been be less frequent in areas with a lack of recent 
development (clearing) or where there are few conservation reserves or areas of good quality 
bushland. Localised paucity of data was likely to be a relevant limitation in the NatureMap report 
for the 30 sites for this study. To allow for this, the NatureMap searches have been conducted 
within a 15 km buffer around the closest reasonably major town to the sites, as biological 
surveys are more likely to have occurred in proximity to these towns, and therefore will provide 
more complete data sets of species that occur in the area  

Protected Matters Search Tool 

The DoE PMST reports species that are listed under the EPBC Act (federal legislation). The 
data base is based on broad vegetation and habitat mapping and is not based on actual records 
of the species in that location.  

Species of conservation significance 

Flora and fauna species of conservation significance are those species that afford some level of 
protection under state or federal legislation. In Western Australia species (and communities) can 
be protected under; 

 The federal Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act). 
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 The Western Australian Wildlife Conservation Act 1950 (WC Act) 

2.2 Field assessment 

Several documents were used to guide monitoring and evaluation of biodiversity within the 
agroforestry and revegetation sites including: 

• Environmental Protection Authority (EPA) 2002, Terrestrial Biological Surveys as an 
Element of Biodiversity Protection: Position Statement No. 3, Perth, Environmental 
Protection Authority 

• Environmental Protection Authority (EPA) 2004a, Guidance Statement No. 51: Vegetation 
and Flora Surveys for Environmental Impact Assessment in Western Australia, Perth, 
Environmental Protection Authority  

• Environmental Protection Authority (EPA) 2004b, Guidance Statement No. 56: Terrestrial 
Fauna Surveys for Impact Assessment in Western Australia, Perth, Environmental 
Protection Authority 

• Environmental Protection Authority (EPA) and Department of Environment and 
Conservation (DEC) 2012 Technical Guide – Flora and Vegetation Surveys for 
Environmental Impact Assessment: Working Draft. Technical report of the Environmental 
Protection Authority and the Department of the Environment and Conservation. 

Field surveys were conducted at 30 sites to assess biodiversity and sampling activities included: 

 Targeted bird surveys 

 Opportunistic fauna surveys 

 Soil samples from each site 

 Insect surveys 

 Assessment of habitat complexity. 

 Flora assessments. 

Photos and GPS coordinates were collected for each sample location. Maps 2 to 29 (in 
Appendix A) show the sampling locations and extent of each site. 

2.2.1 Sampling consistency 

To ensure comparable data across all 30 sites and to control the variables (as much as 
possible), standard sampling techniques were employed.  

Field assessments of the 30 sites were conducted within 6 weeks of each other towards the end 
of the winter rainfall period. Surveys were conducted when mild weather was forecast.  

The temporal procedure at each site was consistent to ensure the activity level of vertebrate and 
invertebrate fauna were as similar as possible:  

 Birds surveys were conducted within 2 hours of sunrise or sunset to include peak 
activity periods 

 Flora surveys, habitat assessments and soil sampling were undertaken 
concurrently 

 Targeted insect and fauna searches were undertaken during the middle of the 
day to include peak activity periods for some of these species.  

Five (5) sites were surveyed with more intensive methods. These five sites are located in the 
Brookton hub.  
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2.2.2 Habitat value 

Each site was systematically assessed for the presence, quality and extent of habitat for fauna 
species. The survey assessed six, discrete components of the habitat value and were assigned 
a score out of 10. The six components were: 

 Habitat structure (i.e. vegetation type, presence/absence of over-storey, mid-
storey, understorey, ground cover) 

 Presence/absence of refuge including: fallen timber (coarse woody debris), leaf 
litter and the type and extent of each refuge 

 Presence/absence, number and variation of hollow-bearing trees and stags 

 Presence/absence, number and variation of rocks/boulder piles, and the type 
and extent of each refuge 

 Presence/absence of waterways including type, extent and habitat quality within 
waterways 

 Location of habitat within the surrounding landscape and habitat connectivity. 

The score for the habitat value was unavoidably somewhat subjective. To reduce this 
subjectivity, the assessment took into account many aspects of the other sampling methods 
employed in the study. For example, data collected through the flora sampling methods 
(described below in section 2.2.3) were incorporated into the assessment of habitat structural 
diversity and the distance to the closest bushland reserve was also measured which formed part 
of the habitat score for the location of habitat within the surrounding landscape and habitat 
connectivity. 

The data sheet used for this sampling is included in Appendix G. 

2.2.3 Flora 

At each of the 30 sites, flora and vegetation surveys were consistent with a Level 1 assessment 
(reconnaissance survey) in accordance with the EPA Guidance Statement No. 51 (EPA 2004a). 

Field assessment methodology employed grid-based transects of the sites on foot to record 
plant species present (visible) at the time of the survey. Standard transect size was 10 meters 
wide and 50 m long (500 m2) at most sites. Where the extent/ shape of the site did not allow 
these dimensions of transect size (i.e. 10 m X 50 m) the dimensions were altered appropriately 
to cover the same area (500 m2).  

The data sheet used for this sampling is included in Appendix G. 

Known species were identified in the field, while unknown species were collected and assigned 
a unique collection number to facilitate tracking. Plant species were identified by the use of local 
and regional flora keys, and comparison with named species held at the Western Australian 
Herbarium (WA Herbarium).  

Desktop surveys were conducted to ensure field surveys adequately assessed the site for the 
presence of potentially occurring conservation significant species. The conservation (and weed) 
status of all recorded flora was compared against the current lists available on FloraBase (WA 
Herbarium 1998–) and the EPBC Act Threatened species database provided by Department of 
the Environment (DoE). 

Weeds 

For the purpose of this study, weeds have been classified as plants that have not been planted 
in the site or do not naturally occur in the area. This distinction is required as many of the 
species deliberately planted in the site do not naturally occur in that part of Australia and these 
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plants would normally be classified as weeds, whereas in this instance these are beneficial 
species that have been selected for the application. 

2.2.4 Vertebrate Fauna surveys 

At each of the 30 sites a fauna assessment was conducted that was consistent with a Level 1 
assessment (reconnaissance survey) in accordance with the EPA Guidance Statement No. 56 
(EPA 2004b). 

Opportunistic fauna searches were conducted across the sites. Opportunistic searches 
involved: 

 Microhabitat searches included turning over logs or rocks, turning over leaf litter 
and examining tree and log hollows 

 Visual and aural surveys accounting for bird species utilising the sites 

 Searching the sites for tracks, scats, bones, diggings and feeding areas for both 
native and introduced fauna. 

Desktop surveys were conducted to ensure field surveys adequately assessed for the presence 
of potentially occurring conservation significant species. The status of all recorded fauna 
species (introduced, native, of conservation significance) was recorded. 

2.2.5 Bird surveys 

At each of the 30 sites bird surveys were undertaken in accordance with the industry recognised 
standard methods for the Australia Bird Atlas surveying methods. Bird surveys were undertaken 
at each site within 2 hours of sunrise or sunset. A 20 minute aural and visual survey of a 2 ha 
area was conducted at each site. Where the site was larger than 25 ha an additional sample 
was conducted an additional 2 ha and 20 minutes was added to the sampling time. The location 
of all sampling points was recorded via GPS and provide in the report.  

To ensure sampling consistency, birds that were observed outside of the 20 minute sampling 
periods were not recorded in the data set. 

2.2.6 Invertebrate surveys 

At each of the 30 sites hand foraging for invertebrates was conducted. This sampling included 
45 minutes of hand foraging during the middle of the day (during peak activity period for the 
majority of invertebrate species). Searches were conducted in micro-habitat types at each site 
including leaf litter, under logs or rocks and through grass / herb vegetation. The location of the 
searches was recorded via GPS.  

To ensure sampling consistency insects that were observed outside of these 45 minute hand 
foraging periods were not collected or recorded in the data set. 

2.2.7 Soil samples 

At each of the 30 sites soil sampling was undertaken for analysis of biological activity. Soil 
sampling was undertaken according to the following methods: 

 Each sample weighed approximately 1 kg and was taken from the top 10 cm of 
the soil profile 

 Samples were collected with clean equipment and stored in clean (new) sample 
bags 

 The Australian standard soil sampling methods were consulted to ensure 
hygienic sampling techniques.  
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 Samples were stored and transported in a cool, dry and dark location and 
delivered to Wheatbelt NRM, Northam 

 Samples were divided, with samples delivered to APAL Agricultural Laboratory 
for Microbial Activity Analysis (Soil Microbial Biomass C and Soil Basal 
Respiration) and Mr Karl Svatos for Macrofauna Analysis (Springtails and Mites). 

Results from this analysis are included in Appendix F for future reference but are not used in the 
analysis of biodiversity values in the main body of this report. 

2.2.8 Intensive site sampling techniques 

At five of the Brookton hub sites more intensive sampling methods were employed to increase 
the scope of data that is available for comparison. These sites were also sampled with the 
standard set of methods (as described above). 

Invertebrate sampling methods 

At the five intensive sites, insect diversity sampling was undertaken using a malaise/flight 
intercept trap (shown Plate 1) in combination with a pitfall trap (as shown in Plate 2).  

The pit fall trap used was an aluminium tray; 30 centimetres (cm) long, 20 cm wide and 10 cm 
deep. These trays were placed in line with the central vertical net of the malaise trap. The trays 
were buried so the top of the tray was level with the ground and were ¾ filled with an Ethanol 
(75%) and antifreeze (25%) solution. Each tray had a stick placed from below the level of the 
liquid solution to the surrounding ground so that any vertebrate fauna trapped in the tray could 
escape (none were captured).  

These flight intercept and pitfall traps, used in combination, enable the assessment of flying 
insects as well as ground dwelling insect species. The traps were located within cleared 
corridors that are used by flying insects to maximise efficiency. The traps were deployed for six 
days at each of the five intensive sites.  
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Plate 1: Malaise trap. 

 

 

Plate 2: Malaise trap and pit fall trap set up 

The pit fall trap is the silver tray that can be seen buried in the ground in the middle of the tent. 

Invertebrate analysis methods 

At the completion of insect sampling all collected samples were sorted in the GHD Perth 
laboratory using a Leica MZ-60 dissecting microscope by a qualified and experienced 
entomologist. Specimens were identified to Order (or further if possible) and abundances 
recorded for each site to enable a comparison between sites. 

Motion Sensor Cameras 

Reconyx Hyperfire HC500 motion sensor cameras were utilised to survey the intensive sites. 
Two motion sensor cameras were deployed at the five intensive sites for six nights each.  

Data collected on the motion sensor cameras was collected and results collated to account for 
the type and number of species and the number of occurrences for each species. 
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Bat census 

Field survey method 

Assessment of bats was undertaken at the five intensive sites using Song Meter SM2BAT+ 
(Wildlife Acoustics Pty Ltd) and Anabat detectors (Titley Scientific Brisbane) across the study 
area. Five nights consecutive sampling was undertaken at each site in spring 2014.  

Analysis Method 

Data from each Song Meter SM2BAT+ was downloaded and then converted to Anabat 
sequence files using Kaleidoscope (version 2014, Wildlife Acoustics Pty Ltd 2014). Data from 
the Anabat detector was downloaded from the CF card using CFCread (version 4.3s Corben 
2011).  

Files were then analysed for calls using zero-crossing analysis and AnalookW software (version 
3.8v, Chris Corben 2012) by visually comparing the time-frequency graph and call 
characteristics (e.g. characteristic frequency and call shape) with reference calls and/or species 
call descriptions from published guidelines. 

Call identification was also assisted by consulting distribution information for possible species 
(Churchill 2008; Van Dyck et al. 2013) and records from the DPaW NatureMap (2007-). No 
reference calls were collected during the survey. 

A call (pass) was defined as a sequence of four or more consecutive pulses of similar 
frequency. Calls with less than four defined pulses were excluded from the analysis. Due to 
variability in the quality of calls and the difficulty in distinguishing some species the identification 
of each call was assigned a confidence rating (see Mills et al. 1996 & Duffy et al. 2000) as 
summarised in Table 3. Due to the absence of reference calls from the study area, high level of 
variability within a bat call and overlap in call characteristics between some species, a 
conservative approach was taken when analysing calls. 

Species nomenclature follows DPaW NatureMap (2007-), then Van Dyck et al (2013).  

Table 3: Confidence ratings applied to calls 

Identification Description 
D - Definite Species identification not in doubt. 
PR - Probable Call most likely to represent a particular species, but there exists a 

low probability of confusion with species of similar call type or call 
lacks sufficient detail. 

2.2.9 Data management 

All data collected during the desktop and field assessments was managed in a clear and 
accurate manner; with points or locations recorded on GPS and GHD standard data collection 
sheets. For each site, GPS co-ordinates, survey data and photos were recorded and stored. 

All sampling locations were recorded during the field survey, shown on maps in the report and 
the relevant spatial data is provided in Appendix E. 

The data collected for each site was compiled into an electronic data base to facilitate analysis. 
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3. Results 
3.1 Overview 

The 30 sites were surveyed and the level of biodiversity was assessed. The number of 
vertebrate fauna, invertebrate fauna and flora species was counted. A score for habitat values 
at each site was allocated. The following sections present the results from the study. 

3.2 Habitat value 

The habitat value of each site is presented in Table 4. The highest possible score is 60, it was 
not anticipated that the sites would rate near this score. For a site to be allocated a score of 60 it 
would need to have: 

 A diverse range of habitat structure with floristic diversity, age class diversity in 
flora species, diverse range of ground cover types and have limited weeds 

 A diverse range of refuge (micro- habitat) including fallen timber, branches and 
leaf litter, a variety of sizes and type of hollow-bearing trees, variation in 
rock/boulder piles and variation in micro habitat composition 

 A balanced hydrological flow; in the Wheatbelt it would likely include (or be in 
proximity to) some water resource such as a river, creek line or damp land 

 A habitat connectivity in the immediate and local area and would be achieved 
through intra – site connectivity (with closely spaced rows and plants within the 
site) and inter-site connectivity (with close/ continuous connectivity to other 
patches of vegetation). 

The scores for the 30 sites ranged from 31 (at Bo6) to 1 (at the newly planted Mw6 site). The full 
assessment for each site is provided in Appendix B and scores are summarised in Table 4. 

Plate 3 and Plate 4 show examples of sites that had a low habitat values score. Plate 5 and 
Plate 6 show examples of sites that had higher habitat values. 

3.2.1 Distance to closest bushland reserve 

The distance to the closest bushland reserve was measured. This information formed part of the 
habitat score for the location of habitat within the surrounding landscape and habitat 
connectivity. Distances are shown in Table 49, in Appendix B. 
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Plate 3: Oil Mallee belts at the Brookton Bo3 site with low habitat value 

 

Plate 4: Newly planted forage planting at the Mukinbudin Mw4 site 
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Plate 5: Some of the micro habitat variation at the Northam N4 site 

 

 

Plate 6: Structural complexity at the Brookton Bo4 site 
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Table 4: Habitat value scores 
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Brookton Bo1 5 San 4 4 0 0 6 7 21 
Brookton Bo2 0 For 2 3 7 0 5 5 22 
Brookton Bo3 6 OM 1 1 0 0 0 2 4 
Brookton Bo4 30 Cas 6 6 1 0 4 5 22 
Brookton Bo5 5 San 4 3 0 1 0 2 10 
Brookton Bo6 32 Bio 9 8 7 0 0 7 31 
Mukinbudin Me1 7 San 4 3 0 0 0 7 14 
Mukinbudin Me2 5 OM 1 1 0 0 0 2 4 
Mukinbudin Me3 5 San-S 3 2 0 0 0 1 8 
Mukinbudin Mw4 0 For 0 0 0 0 0 2 2 
Mukinbudin Mw5 4 For 2 1 0 1 0 4 8 
Mukinbudin Mw6 0 San 0 0 0 0 0 1 1 
Northam N1 2 For 4 4 1 1 1 5 16 
Northam N2 2 For 3 2 0 0 2 4 11 
Northam N3 4 For 2 1 0 0 1 2 6 
Northam N4 12 Bru-S 7 7 3 1 2 4 24 
Northam N5 3 For 4 3 6 2 2 4 21 
Northam N6 4 For 4 4 3 0 3 2 16 
Narembeen Nb1 5 OM 4 2 3 1 3 4 17 
Narembeen Nb2 6 OM 1 2 2 0 2 3 10 
Narembeen Nb3 4 Bru 4 4 1 0 2 3 14 
Narembeen Nb4 4 For – S 3 3 0 0 0 3 9 
Narembeen Nb5 0 Crop 1 0 0 0 0 0 1 
Narembeen Nb6 28 Bio 8 6 4 3 2 4 27 
Wongan Hills W1 0 Cas 2 1 0 0 2 2 7 
Wongan Hills W2 6 Bru-S 2 4 0 0 0 2 8 
Wongan Hills W3 0 Crop 1 0 0 0 0 0 1 
Wongan Hills W4 0 For 2 1 0 0 0 4 7 
Wongan Hills W5 10 Bio 6 4 0 0 2 3 15 
Wongan Hills W6 0 Bru 4 3 0 0 4 4 15 

15 Biodiversity within Wheatbelt agroforestry and revegetation; results of a 2014 monitoring project 

 



3.3 Floristic species diversity 

There were a total of 189 different plant species recorded in the study. This included 69 weed 
species. The floristic diversity score at the 30 sites ranged between 47 at the Northam N4 site to 
four at the two paddock sites (Nb5 and W3). 

Weeds were present as a sub-set of the floristic diversity at each site and raged from 22 at the 
Northam N4 site to two at the two crop paddock sites (Nb5 and W3). Table 5 provides a 
summary of the floristic diversity (and weed diversity) at each of the sites. The full species list is 
provided in Appendix C. 

Table 5: Summary of floristic diversity 

Hub Site 
code 

Revegetation 
ID 

Age 
(yrs) 

Number of 
weed 

species 

Total number 
of native 
species 

Total 
species 
diversity 

Brookton Bo1 San 5 12 5 17 
Brookton Bo2 For 0 12 17 29 
Brookton Bo3 OM 6 6 1 7 
Brookton Bo4 Cas 30 15 16 31 
Brookton Bo5 San 5 15 9 24 
Brookton Bo6 Bio 32 16 15 31 
Mukinbudin Me1 San 7 3 12 15 
Mukinbudin Me2 OM 5 3 4 7 
Mukinbudin Me3 San-S 5 6 7 13 
Mukinbudin Mw4 For 0 7 3 10 
Mukinbudin Mw5 For 4 4 5 9 
Mukinbudin Mw6 San 0 2 3 5 
Northam N1 For 2 19 10 29 
Northam N2 For 2 18 24 42 
Northam N3 For 4 10 10 20 
Northam N4 Bru-S 12 25 22 47 
Northam N5 For 3 13 19 32 
Northam N6 For 4 17 22 39 
Narembeen Nb1 OM 5 19 5 24 
Narembeen Nb2 OM 6 8 3 11 
Narembeen Nb3 Bru 4 13 13 26 
Narembeen Nb4 For – S 4 12 6 18 
Narembeen Nb5 Crop 0 4 0 4 
Narembeen Nb6 Bio 28 9 22 31 
Wongan Hills W1 Cas 0 20 15 35 
Wongan Hills W2 Bru-S 6 14 10 24 
Wongan Hills W3 Crop 0 4 0 4 
Wongan Hills W4 For 0 10 11 21 
Wongan Hills W5 Bio 10 6 23 29 
Wongan Hills W6 Bru 0 4 5 9 
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3.4 Vertebrate Fauna species diversity 

A total of 69 different vertebrate fauna species were recorded in the 30 sites including: 

 One frog (Western Banjo Frog (Limnodynastes dorsalis)) 

 Four mammals (three of which were introduced species) 

 Five reptiles (see section 6 for discussion on the limitations to reptiles surveys) 
and 

 59 birds. 

Table 6: Fauna diversity  

Hub Site 
code 

Revegetation 
ID 

Age 
(yrs) 

Total 
vertebrate 

fauna per site 

Total 
vertebrate 

fauna 
excluding birds 

Introduced 
fauna per 

site 

Brookton Bo1 San 5 12 2 1 
Brookton Bo2 For 0 19 3 2 
Brookton Bo3 OM 6 8 1 0 
Brookton Bo4 Cas 30 18 3 2 
Brookton Bo5 San 5 14 4 2 
Brookton Bo6 Bio 32 15 3 2 
Mukinbudin Me1 San 7 12 3 0 
Mukinbudin Me2 OM 5 5 1 0 
Mukinbudin Me3 San-S 5 16 2 1 
Mukinbudin Mw4 For 0 7 2 1 
Mukinbudin Mw5 For 4 9 1 0 
Mukinbudin Mw6 San 0 6 3 2 
Northam N1 For 2 18 3 1 
Northam N2 For 2 13 1 1 
Northam N3 For 4 13 1 1 
Northam N4 Bru-S 12 14 3 2 
Northam N5 For 3 17 2 1 
Northam N6 For 4 16 2 1 
Narembeen Nb1 OM 5 12 0 0 
Narembeen Nb2 OM 6 6 1 0 
Narembeen Nb3 Bru 4 13 3 2 
Narembeen Nb4 For – S 4 11 2 1 
Narembeen Nb5 Crop 0 5 0 0 
Narembeen Nb6 Bio 28 21 3 1 
Wongan Hills W1 Cas 0 18 4 2 
Wongan Hills W2 Bru-S 6 9 0 0 
Wongan Hills W3 Crop 0 7 2 1 
Wongan Hills W4 For 0 7 3 1 
Wongan Hills W5 Bio 10 17 4 3 
Wongan Hills W6 Bru 0 10 3 2 
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This total diversity excludes the Bats (which are discussed in section 3.2) as they were only 
surveyed in the intensive sites.  

The site with the highest number of vertebrate species was 21 recorded at Nb6 site near 
Narembeen. The lowest score was five species at both the Me2 oil mallee site near Bonnie 
Rock and the crop paddock Nb5 site near Narembeen. 

3.1 Bird species diversity 

The total number of bird species recorded at all sites was 59. The site with the highest number 
of bird species was 19 recorded at Nb6 near Narembeen. The lowest score was three species 
at the newly planted Mw6 site near Koorda.  

Table 7: Number of bird species recorded 

Hub Site code Revegetation ID Age (yrs) Total birds per site 
Brookton Bo1 San 5 10 
Brookton Bo2 For 0 16 
Brookton Bo3 OM 6 7 
Brookton Bo4 Cas 30 15 
Brookton Bo5 San 5 10 
Brookton Bo6 Bio 32 12 
Mukinbudin Me1 San 7 9 
Mukinbudin Me2 OM 5 4 
Mukinbudin Me3 San-S 5 14 
Mukinbudin Mw4 For 0 5 
Mukinbudin Mw5 For 4 8 
Mukinbudin Mw6 San 0 3 
Northam N1 For 2 15 
Northam N2 For 2 12 
Northam N3 For 4 11 
Northam N4 Bru-S 12 11 
Northam N5 For 3 15 
Northam N6 For 4 14 
Narembeen Nb1 OM 5 12 
Narembeen Nb2 OM 6 5 
Narembeen Nb3 Bru 4 10 
Narembeen Nb4 For – S 4 9 
Narembeen Nb5 Crop 0 5 
Narembeen Nb6 Bio 28 18 
Wongan Hills W1 Cas 0 14 
Wongan Hills W2 Bru-S 6 9 
Wongan Hills W3 Crop 0 5 
Wongan Hills W4 For 0 4 
Wongan Hills W5 Bio 10 13 
Wongan Hills W6 Bru 0 7 
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3.2 Motion sensor camera data 

The motion sensor cameras were set between the 20th and 26th of October and were 
operational for the full six nights. The cameras did not record any species that were not 
recorded during the opportunistic fauna searches or bird surveys. The species recorded by the 
cameras are presented in Table 8. The highest number of species recorded at any one site was 
three species.  
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Table 8: Motion sensor camera results 
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Site code Bo1 Bo1 Bo2 Bo2 Bo3 Bo3 Bo4 Bo4 Bo6 Bo6 N1 N1 N6 N6 W5 W5 

Camera number C 1 C 2 C A C 29 C 16 C 10 C 27 C 26 C 15 C 11 C 14 C 22 C 2 C 31 C 11 C 26 
Total number of species 1 1 1 0 3 2 1 0 0 1 2 1 2 3 2 2 
Western Grey Kangaroo  
(Macropus fuliginosus)       

32 
   

140* 
    

9 

Rabbit (Oryctolagus cuniculus) 
          

2 121 
    

Crested Pigeon (Ocyphaps 
lophotes)     

4 
         

42 
 

Fox (Vulpes vulpes) 1 8 
   

8 
        

2 
 

Galah (Eolophus roseicapillus) 
               

6 
Sheep 

    
24 38 

      
855 105 

  
Australian Magpie (Cracticus 
tibicen)             

9 
   

Magpie-lark (Grallina 
cyanoleuca)          

26 
   

9 
  

Australian Raven  
(Corvus coronoides)   

12 
 

10 
        

3 
  

*only 2 individuals 
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3.1 Bat diversity 

There were at least seven bat species recorded in the five intensive sampling sites. The highest 
diversity of bats was recorded at the Brookton Bo2 site which has newly planted foraging shrubs 
amongst an open woodland of Wandoo (Eucalyptus wandoo) and Marri (Corymbia calophylla). 
The lowest diversity was at the Brookton Bo3 site which consists of oil mallee belts. Species 
that occurred at each of the five intensive sites are presented in Table 8. 

Table 9: Bat diversity  

3.2 Species of Conservation significance 

The species reported in the DPaW NatureMap and EPBC PMST results are provided in Table 
49 and Table 50 in Appendix E. The table displays which species of conservation significance 
have been reported to occur near the 30 sites. A summary of results in provided in Table 10. No 
fauna or flora species listed under state or federal legislation were recorded in the sites. 

  

Species name McGuire 
Bo1 

Jones 
Bo2 

Mills 
Bo3 

Hall 
Bo4 

McLean 
Bo6 

White-striped Freetail Bat 
(Austronomus australis) 

Y Y Y - Y 

Gould's Wattled Bat 
(Chalinolobus gouldii) 

Y Y Y Y Y 

Free tailed Bats (four different species)* 
Mormopterus sp.   

Y Y - - Y 

Western Broad-nosed Bat 
(Scotorepens balstoni) 

Y Y - Y Y 

Southern Forest Bat 
(Vespadelus regulus) 

Y Y - Y Y 

Chocolate Wattled Bat 
(Chalinolobus morio) 

- Y - Y - 

Lesser Long-eared Bat 
(Nyctophilus sp. (probably  
geoffroyi) 

Y Y Y Y Y 

Total species per site 6 7 3 5 6 
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Table 10: Summary of conservation significant species reported near sites 

Legislation  Search Area 
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Relevant sites  N1- 6 W1- 6 Nb1- 6 Me1-3 Mw 4-6 Bo2-6 Bo1 

Flora 

WC Act or DPaW listing 20 85 15 18 12 21 27 

EPBC Act 13 17 9 13 33 17 16 

Total flora 32 97 24 27 43 33 42 

Fauna 

WC Act or DPaW listing 23 17 13 6 7 12 12 

EPBC Act 12 10 9 9 12 12 16 

Total fauna 27 19 16 11 14 20 23 

Total species  

(flora and fauna) 

59 116 40 38 57 53 65 

3.3 Invertebrate diversity 

A total of 576 invertebrates were sampled during the hand foraging targeted insect assessments 
which included 175 different species. The sites with the widest species diversity were both the 
Narembeen Nb6 and the Northam N4 sites.  

A spread sheet is provided with this report listing the species diversity per site.  
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Table 11: Summary of invertebrate species diversity and abundance  

Hub Site Revegetation 
ID 

Age 
(yrs) 

Total number individuals Species 
diversity 

Brookton Bo1 San 5 14 9 

Brookton Bo2 For 0 9 7 

Brookton Bo3 OM 6 10 7 

Brookton Bo4 Cas 30 26 17 

Brookton Bo5 San 5 14 8 

Brookton Bo6 Bio 32 19 12 

Mukinbudin Me1 San 7 54 14 

Mukinbudin Me2 OM 5 46 11 

Mukinbudin Me3 San-S 5 31 11 

Mukinbudin Mw4 For 0 13 7 

Mukinbudin Mw5 For 4 8 4 

Mukinbudin Mw6 San 0 8 6 

Northam N1 For 2 25 16 

Northam N2 For 2 17 9 

Northam N3 For 4 12 9 

Northam N4 Bru-S 12 34 20 

Northam N5 For 3 15 11 

Northam N6 For 4 14 9 

Narembeen Nb1 OM 5 37 12 

Narembeen Nb2 OM 6 14 7 

Narembeen Nb3 Bru 4 15 13 

Narembeen Nb4 For – S 4 17 7 

Narembeen Nb5 Crop 0 12 7 

Narembeen Nb6 Bio 28 40 20 

Wongan Hills W1 Cas 0 22 16 

Wongan Hills W2 Bru-S 6 14 9 

Wongan Hills W3 Crop 0 5 5 

Wongan Hills W4 For 0 8 5 

Wongan Hills W5 Bio 10 14 8 

Wongan Hills W6 Bru 0 9 3 

Totals     576 299 
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Intensives site invertebrate assessment 

At the five intensive sites the malaise/flight intercept traps captured high numbers of individuals. 
Seven species of invertebrates were recorded in the malaise/flight intercept traps that were not 
recorded in any of the hand foraging. The species diversity and capture rates for each of the five 
intensive sites are shown in Table 12. 

 

Table 12: Invertebrate diversity recorded at intensive sites 
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Site code Bo1 Bo2 Bo3 Bo4 Bo6 
Total number of invertebrates 
(intensive sites) 334 370 365 472 312 

Total number of invertebrate 
species diversity (intensive sites) 35 42 33 41 56 
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4. Discussion 
Overview 

The Narembeen Nb6 site, with biodiverse revegetation amongst scattered remnant vegetation, 
recorded the highest biodiversity, followed by the Northam N4 Brushwood site. The other sites 
that ranked highly included Casuarina obesa, forage shrub, brushwood and biodiverse 
revegetation plantings. The top four sites were also older, more established plantings 
implemented between 12 and 32 years before the survey. 

Sites that were the least diverse included the paddock / crop sites (Nb5 and W3) and the oil 
mallee belts. The more recently planted sites (particularly those planted in 2014) were 
comparatively lower in biodiversity, as would be expected. 

Outcome 

The scores for each component, for each site, are displayed in Table 13. 

To assist in identifying the most biodiverse site, each site was ranked (1 – 30), based on scoring 
each component of the study. Where sites attained the same score for a particular component 
they were given the same ranking (and subsequent numbers were omitted from the rank).  

The following tables and graphs display the rank of the sites for levels of diversity.  

Table 14 displays the rank of the sites as per the cumulative score (higher rank and higher 
score represents higher biodiversity). To more clearly illustrate the type of agroforestry sites that 
have higher levels of biodiversity sites that are the same type of agroforestry have been 
highlighted in the same colour in Table 14. 

Figure 1 graphs the rank of each component for each site, it can be seen that where the flora 
species diversity was higher ranked so too was the invertebrate and vertebrate fauna. Figure 2 
graphs the rank of the cumulative score with the standard error. The standard error for this 
graph has been calculated by the variation in rank for each component. This graph also shows 
that each site ranked closely for separate components (i.e. there is limited error between how 
each site ranked between components). 
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Table 13: Score card for each component and each site. 

Hub Site 
code 

Revegetation 
ID 

Age 
(yrs) 

Habitat 
score 

Total 
vertebrate 

fauna per site 

Total invertebrate 
species diversity  
(hand foraging) 

Total flora 
diversity 

Cumulative 
species diversity 

score 

Cumulative rank score 
(total of ranks across 

all categories) 

Brookton Bo1 San 5 21 12 9 17 59 60 
Brookton Bo2 For 0 22 19 7 29 77 77 
Brookton Bo3 OM 6 4 8 7 7 26 22 
Brookton Bo4 Cas 30 22 18 17 31 88 99 
Brookton Bo5 San 5 10 14 8 24 56 56 
Brookton Bo6 Bio 32 31 15 12 31 89 97 
Mukinbudin Me1 San 7 14 12 14 15 55 63 

Mukinbudin Me2 OM 5 4 5 11 7 27 28 
Mukinbudin Me3 San-S 5 8 16 11 13 48 59 
Mukinbudin Mw4 For 0 2 7 7 10 26 21 
Mukinbudin Mw5 For 4 8 9 4 9 30 25 
Mukinbudin Mw6 San 0 1 6 6 5 18 12 
Northam N1 For 2 16 18 16 29 79 88 
Northam N2 For 2 11 13 9 42 75 70 
Northam N3 For 4 6 13 9 20 48 52 
Northam N4 Bru-S 12 24 14 20 47 105 101 
Northam N5 For 3 21 17 11 32 81 90 
Northam N6 For 4 16 16 9 39 80 80 
Narembeen Nb1 OM 5 17 12 12 24 65 68 
Narembeen Nb2 OM 6 10 6 7 11 34 28 
Narembeen Nb3 Bru 4 14 13 13 26 66 76 
Narembeen Nb4 For – S 4 9 11 7 18 45 46 
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Hub Site 
code 

Revegetation 
ID 

Age 
(yrs) 

Habitat 
score 

Total 
vertebrate 

fauna per site 

Total invertebrate 
species diversity  
(hand foraging) 

Total flora 
diversity 

Cumulative 
species diversity 

score 

Cumulative rank score 
(total of ranks across 

all categories) 

Narembeen Nb5 Crop 0 1 5 7 4 17 10 

Narembeen Nb6 Bio 28 27 21 20 31 99 110 
Wongan 
Hills 

W1 Cas 0 7 18 16 35 76 86 

Wongan 
Hills 

W2 Bru-S 6 8 9 9 24 50 47 

Wongan 
Hills 

W3 Crop 0 1 7 5 4 17 10 

Wongan 
Hills 

W4 For 0 7 7 5 21 40 30 

Wongan 
Hills 

W5 Bio 10 15 17 8 29 69 71 

Wongan 
Hills 

W6 Bru 0 15 10 3 9 37 33 

 

27 Biodiversity within Wheatbelt agroforestry and revegetation; results of a 2014 monitoring project 

 



Table 14: Ranking of sites  
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30 Narembeen Nb6 Biodiverse revegetation 110 28 

29 Northam N4 Brushwood – single species 101 12 

28 Brookton Bo4 Casuarina obesa  99 30 

27 Brookton Bo6 Biodiverse revegetation 97 32 

26 Northam N5 Forage – biodiverse planting 90 3 

25 Northam N1 Forage – biodiverse planting 88 2 

24 Wongan Hills W1 Casuarina obesa - biodiverse site 86 0 

23 Northam N6 Forage – biodiverse planting 80 4 

22 Brookton Bo2 Forage – biodiverse planting and sandalwood section 77 0 

21 Narembeen Nb3 Brushwood and forage – limited species planted 76 4 

20 Wongan Hills W5 Biodiverse revegetation 71 10 

19 Northam N2 Forage – biodiverse planting 70 2 

18 Narembeen Nb1 Oil mallee and forage – limited species planted 68 5 

17 Mukinbudin Me1 Sandalwood – biodiverse planting 63 7 

16 Brookton Bo1 Sandalwood – limited species 60 5 

15 Mukinbudin Me3 Sandalwood – single host species 59 5 

14 Brookton Bo5 Sandalwood – limited species 56 5 

13 Northam N3 Forage – biodiverse planting 52 4 

12 Wongan Hills W2 Brushwood - single species 47 6 

11 Narembeen Nb4 Forage – single species 46 4 

10 Wongan Hills W6 Brushwood – biodiverse 33 0 

9 Wongan Hills W4 Forage – biodiverse planting 30 0 

7 Mukinbudin Me2 Oil mallee belts 28 5 

7 Narembeen Nb2 Oil mallee belts 28 6 

6 Mukinbudin Mw5 Forage – biodiverse planting 25 4 

5 Brookton Bo3 Oil mallee belts 22 6 

4 Mukinbudin Mw4 Forage – biodiverse planting 21 0 

3 Mukinbudin Mw6 Sandalwood – biodiverse planting 12 0 

1 Narembeen Nb5 Crop paddock 10 0 

1 Wongan Hills W3 Crop paddock 10 0 
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Figure 1: Ranking of components  
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Figure 2: Rank with standard error 
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Age and remnant vegetation 

The sites that were ranked higher (with more biodiversity) often were older or included aspects 
of remnant vegetation. These elements of remanent vegetation particularly added to the habitat 
value (and score) as older established vegetation will provide more micro-habitat resource 
variation.  

The newly planted sites did generally rank lower than the older more established sites. However 
there are exceptions to this such as the Brookton Bo2 site which is newly planted mixed species 
revegetation amongst scattered remnant vegetation. The Bo2 site is planted amongst mature 
Wandoo and Marri woodland and as such already contains aspects of habitat complexity and 
value. It is difficult to exclude the presence of these mature woodlands in an assessment of the 
habitat values of the agroforestry site.  

Location 

The location of the site seemed to have limited influence on the ranking of the sites biodiversity 
values as sites within each locational hub varied in the rank considerably:  

 The Brookton hub sites ranged from rank four to 28  

 The Northam hub sites ranged from rank 13 to 30 (the highest)  

 The Narembeen hub sites ranged from rank two to 29  

 The Mukinbudin hub sites ranged from rank two to 17 

 The Wongan Hills hub sites ranged from rank one (the lowest) to 24. 

Weeds and floristic diversity 

It should be noted that the total cumulative score (and therefore rank) for each site was 
calculated using the total floristic diversity for each site. That is, the weed species present at the 
site were included in the count of biodiversity.  

The percentage of weeds (of the total floristic diversity) in each site is presented in Table 15 and 
the relationship between the total floristic diversity and the weed component is graphed in 
Figure 3. There is some relationship, albeit weak, between floristic species diversity and the 
percentage of weed dominance. In the sites with higher total number of flora species appear to 
have lower rates of weed dominance. 

Given that the aim of this study is to assess the level of biodiversity in different agroforestry 
types, and that weeds do represent biodiversity, weeds have been included in the calculation of 
the score (and therefore ranking) of each site. There could be consideration to excluding the 
weeds from score/ rank, however, some of the sites are (or could be) used for grazing and 
many of the weeds species provide foraging resources. Additionally, weeds add to the structural 
diversity of the habitat and it would be difficult to exclude them from the assessment of habitat 
values at each site.  
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Table 15: Percentage of weeds in floristic diversity 

Hub Site 
code 

Revegetation 
ID 

Age 
(yrs) 

% of weeds of total 
floristic diversity 

Total flora 
diversity (no.) 

Brookton Bo1 San 5 70.59 17 
Brookton Bo2 For 0 41.38 29 
Brookton Bo3 OM 6 85.71 7 
Brookton Bo4 Cas 30 48.39 31 
Brookton Bo5 San 5 62.50 24 
Brookton Bo6 Bio 32 51.61 31 
Mukinbudin Me1 San 7 20.00 15 
Mukinbudin Me2 OM 5 42.86 7 
Mukinbudin Me3 San-S 5 46.15 13 
Mukinbudin Mw4 For 0 70.00 10 
Mukinbudin Mw5 For 4 44.44 9 
Mukinbudin Mw6 San 0 40.00 5 
Northam N1 For 2 65.52 29 
Northam N2 For 2 42.86 42 
Northam N3 For 4 50.00 20 
Northam N4 Bru-S 12 53.19 47 
Northam N5 For 3 40.63 32 
Northam N6 For 4 43.59 39 
Narembeen Nb1 OM 5 79.17 24 
Northam Nb2 OM 6 72.73 11 
Northam Nb3 Bru 4 50.00 26 
Northam Nb4 For – S 4 66.67 18 
Northam Nb5 Crop 0 100.00 4 
Northam Nb6 Bio 28 29.03 31 
Wongan Hills W1 Cas 0 57.14 35 
Wongan Hills W2 Bru-S 6 58.33 24 
Wongan Hills W3 Crop 0 100.00 4 
Wongan Hills W4 For 0 47.62 21 
Wongan Hills W5 Bio 10 20.69 29 
Wongan Hills W6 Bru 0 44.44 9 
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Figure 3: Weed percentage of total floristic diversity 
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4.1 Survey limitations and recommendations 

During this study several limitations to the methods have been identified.  

4.1.1 Reptile sampling 

A low diversity of reptile species was recorded during the study (a total of five species). This 
may be due to the lack of targeted assessment for this group, and the lack of preferred habitat 
in the sites, which would likely reduce the diversity. However, the range in temperatures and 
weather conditions during the sampling efforts varied (as indicated in the data set) from warm, 
sunny conditions to cool and overcast. Efforts were made to avoid variation in weather 
conditions, however reptiles are ectothermic (controlling body temperature through external heat 
sources like the sun) and temperature affects their activity levels and therefore their 
detectability. Temperature during sampling events may be a variable that is difficult to control in 
future studies. Consideration should be given to excluding reptiles from the data set or, 
alternatively, increasing the targeted sampling effort.   

4.1.2 Song Meters 

The Song Meters (SM2BAT+) that were deployed during this study to survey for bats have a 
wide range of capabilities. These instruments can be programmed to record birds and frog as 
well as bats. The use of this sampling technique could be applied in a cost effective manner to 
future studies. By using automated sampling processes the level of subjectivity and human error 
can be reduced and this would provide more consistent sampling. 

4.1.3 Motion sensor Cameras 

Motion sensor cameras did not record any species that were not recorded in other techniques 
and only a small number (maximum of three) were recorded at any given site. The cameras 
were not set with a lure (such as sardines or peanut butter) which is a reasonably standard 
practice. This was because the lure would potentially attract species into the site that would not 
have otherwise entered the site and thus detract from the key objective of the study. However, 
by not using a lure with the cameras, species were less likely to seek out the cameras and be 
recorded. In future studies it may be advisable to increase the number of cameras per site and 
the length of time they are deployed to increase the effectiveness of this cost-effective and non-
intrusive sampling method. 
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5. Conclusion 
Based on the results from the study, the sites that were shown to support greater biodiversity were 
biodiverse revegetation, brushwood, Casuarina obesa and forage shrub based plantings. Generally, 
the more biodiverse are more floristically diverse, more structurally complex and provide more variety 
in habitat resources. This suggests that agroforestry sites can support biodiversity levels that are 
equitable with biodiverse revegetation. However, low biodiversity values were also identified in a 
number of agroforestry sites, particularly oil mallee belts.   Site age was also found to be important, 
with the four most biodiverse sites being over 10 years old.  

By assessing the characteristics of the highest ranking site for each component and the overall highest 
ranking sites, an agroforestry site that supports high levels of biodiversity would contain the following 
attributes: 

 Floristic diversity; the site would include a diverse range of flora species. These plants would 
have a range of growth forms including prostrate ground covers, small, medium and large 
shrubs and trees with a variety of densities.  

 Higher levels of habitat connectivity with:  

– Intra-site connectivity, the site would have row spacing of 2 m or less to allow intra-site 
connectivity and plants would be planted reasonably closely to provide continuous canopy/ 
habitats within the site and 

– Inter-site connectivity; the site would be as close to existing patches of other vegetation as 
possible, such as other revegetation, remnant vegetation and road reserves. 

 Availability of a range of micro-habitat types and refuge; the site would include micro-habitat 
variation with logs, branches, leaf litter, rock/ boulder piles. 
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Appendix A:  Maps 
Map 1: Site locations (overview) 

Maps 2 to 29: Site sampling locations and extent 
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Appendix B:  Habitat assessment results 
Table 16: Distance to the closest DPaW estate for each site 
Tables 17 – 46: Site habitat assessment   
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Table 16: Distance to the closest DPaW estate for each site 

Hub Site 
code 

Distance 
to closest 
DPaW 
reserve 

Name of reserve Distance to continuous vegetation 
patch that connects to DPaW 
reserve. 

Brookton Bo1 13 km Wandoo National 
Park R 47883 

12.12 km 

Brookton Bo2 6.7 km Lupton Conservation 
Park R 26666 

5.06 km 

Brookton Bo3 10 km Weam Nature 
Reserve R 29322 

10 km 

Brookton Bo4 0.1 km Yenyening Lakes 
Nature Reserve 

Directly adjacent 

Brookton Bo5 5.8 km Yenyening Lakes 
Nature Reserve 

Directly adjacent 

Brookton Bo6 5 km Yenyening Lakes 
Nature Reserve 

Directly adjacent 

Mukinbudin Me1 5.2 km North Bonnie Rock 
Nature reserve 

1.8km 

Mukinbudin Me2 3.1 km Nature reserve  
R23338 

across the road from Elachbutting 
Rock (Shire reserve) 

Mukinbudin Me3 5.3 km Nature reserve 
R32865 

0.5 km 

Mukinbudin Mw4 9.8 km Nature reserve     
R 26687 

6.5 km 

Mukinbudin Mw5 9.6 km Nature reserve  
R 26687 

5.8 km 

Mukinbudin Mw6 0.95 km Nature reserve  
R 17771 

0.95 km 

Mukinbudin N1 8.7 km Nature reserve  
R 1563 

8.7 km 

Mukinbudin N2 2.4 km  Nature reserve  
R 1563 

directly adjacent 

Mukinbudin N3 15km Nature reserve   
R 564 

15 km 

Northam N4 0.56 km Nature reserve   
R 29977 

directly adjacent 

Northam N5 2.4 km Nature reserve   
R 7220 

2.4 km 

Northam N6 3.4 km Nature reserve   
R 737 

3.4 km 

Northam Nb1 3.65 km Kondinin Salt Marsh 
Nature Reserve  
R 26692 

3.25 km 

Narembeen Nb2 0.3 km Nature Reserve  
R 23366 

Directly adjacent 

Narembeen Nb3 1.5 km Paperbark Nature 
Reserve R 12899 

1.5 km 

Narembeen Nb4 4.0 km South Kumminin 
Nature Reserve  
R 38578 

4.0 km 
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Hub Site 
code 

Distance 
to closest 
DPaW 
reserve 

Name of reserve Distance to continuous vegetation 
patch that connects to DPaW 
reserve. 

Narembeen Nb5 3.2 km South Kumminin 
Nature Reserve  
R 38578 

3.2 km 

Narembeen Nb6 6.9 km Ski Lake Nature 
Reserve R 42115 

4.5 km 

Wongan Hills W1 11.5 km Nature reserve   
R 23201 

11.5 km 

Wongan Hills W2 11.05 km Gathercole Nature 
Reserve R 20436 

11.05 km 

Wongan Hills W3 10.3 km Gathercole Nature 
Reserve R 20436 

10.3 km 

Wongan Hills W4 10.7 km Nature reserve   
R 17186 

Directly adjacent 

Wongan Hills W5 10.6 km Nature reserve   
R 27026 

10.6 km 

Wongan Hills W6 0.82 km Nature reserve   
R 6557 

directly adjacent 
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Table 17: Site habitat assessment Bo1 

Site number:  Bo1                                                                       Survey date:  20/10/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity 
(e.g. vegetation type, 
presence/absence of over -
storey, mid-storey, 
understorey, ground cover). 
 

Variation in shrub growth form (height / density), 
shrubs / small trees planted closely together and 
row spacing less than 3 m. Weedy grass / herb 
layer thick and is creating micro habitat in ground 
cover. 
 

4 

Type, extent and variation of 
refuge (fallen logs, branches, 
timber, woody debris, leaf 
litter). 
 

Limited to the occasional fallen branch. There are a 
couple of mature flooded gum trees scattered 
through the site with a couple of logs under - but this 
is limited. There is dead grass / herbs and scattered 
piles of leaf litter under some shrubs. 
 

4 

Presence/absence, number 
and variation of hollow - 
bearing trees and stags. 
 

None. 0 

Presence/absence, number 
and variation of rocks/boulder 
piles, and the type and extent 
of each refuge. 
 

None. 0 

Presence/absence of 
waterways including type, 
extent and habitat quality 
within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

Site is directly adjacent to the Avon River which 
would hold pools all year and there is a medium 
sized dam in the site that would likely hold water all 
year. 

6 

Location of the site within the 
surrounding landscape and 
habitat connectivity. 
 

Site is directly adjacent to the Avon River and the 
associated riparian vegetation (dominated by 
Casuarina along the river in that area). Site is also 
directly adjacent to eth road verge vegetation – 
however there is a gap (10 -15 m) between the site 
and the river and road. 
 

7 

Size of site 41. 62 ha 21 
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Table 18: Site habitat assessment Bo2 

Site number:  Bo2                                                                       Survey date:  20/10/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Limited to the scattered mature trees thorough 
site, newly planted foraging species and the 
weedy grass / herb layer. 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Scattered logs, fallen branches, some small 
patches of leaf litter. 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

Approximately 30 large mature trees (Wandoo 
and Mari) scattered through the site some with 
hollows. 

7 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

Ephemeral salty creek thorough site - are 
would be dry for most of the year and the site 
is directly adjacent to a medium sized dam 
that would hold water all year. 

5 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site planting is between the mature trees and 
within other patches of revegetation, road 
verge vegetation and orchids in the area. The 
site will eventually increase the broader 
connectivity. 
 

5 

Size of site 6.56 ha 22 
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Table 19: Site habitat assessment Bo3 

Site number:  Bo3                                                                         Survey date: 26/8/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

3 rows of mallee Eucalyptus trees - no 
variation in growth form (ie no shrubs). 
Ground cover vegetation very sparse.  Site is 
grazed (ie very little grass/ herb layer). 
 

1 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Almost none. No logs, branches on ground. 
Occasional twiggy patch. Occasional leaf litter 
patches at base of trees; homogenous 
through site. 
 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in site - none close by. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The belts of mallees end approximately 150m 
from the edge of the paddock - around each 
paddock there is narrow bands of road verge 
vegetation. Position in landscape is likely to 
have limited effect on broader connectivity. 
 

2 

Size of site 29.45 ha 4 
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Table 20: Site habitat assessment Bo4 

Site number:  B04                                                                       Survey date:  21/10/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Diverse age class of tree, diverse shrub layer 
(different growth forms, different species, 
native and weedy) the vegetation is dense in 
parts of the site. 
 

6 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Fallen branches, offcuts from pruning, hard 
rubbish (wire and posts), leaf litter varies in 
patch size, density and type. Leaf litter covers 
most of the site. 
 

6 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None in site but a couple of dead standing 
trees in adjacent areas. 

1 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None - very flat topography. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

Salty pond (small salt lake) directly adjacent to 
site - may hold water all year but is hyper 
saline. There are large water bodies - a dam 
and other creek lines in the local area that are 
well connected through vegetated patches. 

4 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is within a larger area of low lying salty 
drainage – most of area has Tectcornia, slat 
bush and low shrubby vegetation- there is 
also a large pine tree plantation directly 
adjacent to the site. The site currently adds to 
the broader connectivity in the area. 
 

5 

Size of site 2.83 ha 22 
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Table 21: Site habitat assessment Bo5 

Site number:  Bo5                                                                        Survey date:  21/10/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Some variation in shrub growth form (height / 
density), shrubs / small trees, row spacing 
less than 3m. Weedy grass / herb layer thick 
and is creating micro habitat in ground cover. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Limited to the occasional fallen branch. There 
is dead grass / herbs and scattered piles of 
leaf litter under some shrubs. 
 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

Almost completely absent - very occasional 
coffee rock pile. 

1 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in close proximity. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Some direct connectivity to other patches of 
revegetation and remnant vegetation.  

2 

Size of site 63.38 ha 10 
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Table 22: Site habitat assessment Bo6 

Site number:  Bo6                                                                    Survey date: 210/10/14 
Hub:  Brookton 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Variety of tree / shrub / grass / sedge / herb 
species type, growth form, recruitment, 
density etc - includes mature Eucalyptus sp. 

9 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Multiple logs, branches, leaf litter patch size / 
density, type. 

8 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

Approximately 30 live and dead Wandoo in 
and in close proximity to site - many with 
hollows. 

7 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

No rock. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in or in proximity to site (site may 
have some small patches of damp / water 
logging after rain ?). 

0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is almost completely connected to 
surrounding revegetation, salty sedge lands, 
and other patches of remnant vegetation. 

7 

Size of site 7.33 ha 31 
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Table 23: Site habitat assessment Me1 

Site number:  Me1                                                                        Survey date: 26/8/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Rows (spaced about 4 m apart) of mixed 
planted / native shrubs (mostly Acacia), Low 
and mid-storey, ground cover absent except 
weedy herbs (Cape Weed and Brasica – type 
herbs mostly) and patches of Ptilotus 
polystachious. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

No logs, very limited branches on ground. 
Some twiggy patches. Leaf litter patches 
under shrubs: homogenous through site. 
 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in site - none close by. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Bands of native / remnant vegetation adjacent 
on 3 sides of site, position in landscape 
increases broader connectivity. 

7 

Size of site 36.76 ha  14 
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Table 24: Site habitat assessment Me2 

Site number:  Me2                                                                       Survey date: 26/8/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

3 rows of mallee Eucalyptus trees - no 
variation in growth form ( ie no shrubs)   
Ground cover vegetation very sparse. 

1 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Almost none. No logs, branches on ground. 
Occasional twiggy patch. Occasional Leaf 
litter patches at base of trees: homogenous 
through site. 
 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in site - none close by. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The belts of mallees end approximately 100m 
from the edge of the paddocks - around each 
paddock there is narrow bands of road verge 
vegetation and remnant vegetation. Position in 
landscape is likely to have limited effect on 
broader connectivity. 
 

2 

Size of site 689.52 ha 4 
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Table 25: Site habitat assessment Me3 

Site number:  Me3                                                                         Survey date; 26/8/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Rows (spaced about 3 m apart) of mixed 
planted / native shrubs (mostly Acacia and 
scattered sandalwood). Low and mid-storey, 
ground cover limited absent with weedy 
grasses, weedy herbs (Cape Weed and 
Brasica – type herbs mostly) and patches of 
Ptilotus polystachious. 
 

3 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Occasional logs, some dead / fallen branches 
on ground. Twiggy patches. Leaf litter patches 
under shrubs; varies through site. 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

No water in site - none close by. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Not directly adjacent to any native / remnant 
vegetation. Block of revegetation isolated in 
paddock - currently a gap of approximately 
500 m to closest vegetation. There is some 
recent revegetation planted between this 
block and a great patch of native remnant 
vegetation to the western side. 
 

1 

Size of site 13.11 ha 8 
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Table 26: Site habitat assessment Me4 

Site number:  Mw4                                                                         Survey date:27/9/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Newly planted – was paddock. 0 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Very occasional branch or patch of leaf litter 
from adjacent vegetation. 

0 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

None in site or in close proximity. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is located between patches of remnant 
native vegetation and will eventually 
contribute to broader connectivity. 

2 

Size of site 1.15 ha 2 
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Table 27: Site habitat assessment Mw5 

Site number:  Mw5                                                                         Survey date:  27/8/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Very open ‘rows’ of shrubs and weedy herb / 
grasses. 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Very few branches, no logs, leaf litter limited 
to small patches around shrubs - very limited 
leaf litter patches connecting between shrubs. 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

Scattered fist size rocks and some gravel in 
soil surface. 

1 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

None in close proximity. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site ‘’connects’’ other small patches of 
remnant vegetation and the road verge 
vegetation – but the planting is very open and 
there are obvious sign of plant death (ie failed 
to establish) - site seams very dry. 
 

4 

Size of site 4.36 ha 8 
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Table 28: Site habitat assessment Me6 

Site number:  Mw6                                                                         Survey date: 27/8/14 
Hub:  Mukinbudin 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Newly planted – was paddock. 0 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

None - thin layer of dead / dying cape weed. 0 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None.  0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

None in site or in close proximity. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is located between patches of remnant 
native vegetation and the road verge and will 
eventually contribute to broader connectivity. 

1 

Size of site 20.92 ha 1 

 

 

 

 

 

 

 

 

  

83 Biodiversity within Wheatbelt agroforestry and revegetation; results of a 2014 monitoring project 

 



 

Table 29: Site habitat assessment N1 

Site number:  N1                                                                            Survey date:  9/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Open planting of salt bush / foraging shrubs, 
plus mature trees and older planted Acacia 
acuminate - the site is still open though and 
most of the micro habitat value is associated 
with the fallen logs / leaf litter under the York 
Gums.   
Survey included the patches of York Gum 
(mature remnant vegetation) directly adjacent 
to the planted patches. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

Scattered logs (only under the mature trees), 
piles of hard rubbish (which provides refuge) 
limited piles of leaf litter in planted sections - 
though weedy grasses have built up debris in 
some locations (particularly under the older 
Acacia acuminata). 
 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None in site, but some in close proximity. 1 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

Occasional rock pile. 1 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

Site includes ephemeral salty creek line which 
would likely flow and hold water in winter 
months. No permanent water in close 
proximity. 

1 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is directly adjacent to degraded open 
York Gum Woodland and adds to the broader 
landscape connectivity. 

5 

Size of site 8.84 ha 16 
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Table 30: Site habitat assessment N2 

Site number:  N2                                                                         Survey date: 10/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Weedy herb / grass layer, (which was quite 
thick in some patches). Several damp / water 
logged areas where grass layer was very 
thick. Not much broad structural diversity but 
good variation in ground-layer micro-habitat 
variation. 
 

3 

Type, extent and variation of refuge 
(fallen logs, branches, timber, 
woody debris, leaf litter). 
 

No logs, no braches, limited to the debris / leaf 
litter around the shrubs - which did not vary 
greatly. 
 

2 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in 
proximity to the habitat). 
 

Low lying patches are probably water logged 
for long periods (even into early summer?) 
and there were large (2 ha +) areas of this low 
lying patches. There is an operational trough 
on the edge of the site. 
 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The site is adjacent to another patch of 
revegetation and is within a broader corridor 
of remnant and planted vegetation. 
 

4 

Size of site 14.96 ha  11 
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Table 31: Site habitat assessment N3 

Site number:  N3                                                                            Survey date: 9/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Limited to the open rows of planted shrubs - 
some of the more clumping shrub species 
(such as the Rhagodias and saltbushes) 
have created small pockets of micro habitat 
with leaf litter etc, but site is general open. 
 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Occasional branch and small patch of leaf 
litter. 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

One small dam in site is probably dry for 
most of the year. 

1 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site has connectivity to road verge 
vegetation, a couple of small patches 
degraded woodland (with no understorey) 
and scattered paddock trees. 
 

2 

Size of site 34.20 ha 6 
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Table 32: Site habitat assessment N4 

Site number:  N4                                                                         Survey date: 10/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Good variation of shrub size, type growth 
form, small and old trees, sedges, grasses, 
herbs - variety of vegetation structural 
layers. 

7 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Variation in fallen branches, logs, leaf litter 
type / patch size/ depth / density. 

7 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

At least 3 hollow bearing standing trees 
within the site. 

3 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

No rock piles, but some piles of dirt from old 
earth works, drains, trenches, etc. 

1 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Ephemeral creek runs through site - 
probably has permanent pools through 
summer - though these are likely to be hyper 
saline in drier months. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Directly adjacent to woodland (very 
degraded), other revegetation patches, road 
verge and other patches of vegetation in 
close proximity. 
 

4 

Size of site 20.51 ha 24 
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Table 33: Site habitat assessment N5 

Site number:  N5                                                                          Survey date:  10/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Planted shrubs have different growth forms 
(height / density etc), belts of 3 or 4 rows of 
shrubs planted – each belt is about 8 m 
apart. Weedy herb / grass cover through 
most of the site - adding to ground layer 
microhabitat diversity. Scattered mature 
Wandoo trees through site. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Limited to the areas where the mature 
wandoo trees are - there is limited leaf litter 
under the planted shrubs. Few logs or 
branches on the ground.  
 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

Approximately 20 hollow-bearing Wandoo 
trees though site, and in areas immediately 
adjacent to the site. 
 

6 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

There is a small rock break away on edge of 
site - break away has limited vegetation on / 
immediately around it and has limited 
complexity.  
 

2 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None in site but medium sized dam (likely to 
be permanent) in very close proximity - and 
there is reasonably good vegetation cover 
from the site through to the dam. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site has direct connectivity to Wandoo 
woodlands (very degraded) and other 
patches of planting and more complex 
habitat (there is a complex rocky breakaway 
in proximity to the site with vegetated cover 
from the site to this habitat). 
 

4 

Size of site 13.81 ha 21 
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Table 34: Site habitat assessment N6 

Site number:  N6                                                                          Survey date:  10/9/14 
Hub:  Northam 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Some complexity with scattered York Gums 
within site, and mixed shrub layers (though 
openly spaced planting) + weedy herbs / 
grasses, Juncus acutus patches. 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Scattered logs and fallen branches and leaf 
litter around the mature trees. Some leaf 
litter variation in association to the lower 
growing shrubs. A couple of large fallen logs 
and some hard rubbish (tyres) that provide 
refuge. 
 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

Approximately 10 hollow bearing trees in the 
site – most are small hollows. 

3 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Salty drainage line (creek line) runs through 
site - probably dry for most of the year. 
There is a small dam that may be damp for 
most of the year but isn’t likely to hold water 
through drier periods. 

3 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The site is located in proximity to a few small 
clumps of degraded woodland (ie no 
understorey and mature trees only) and the 
revegetation along the çreekline / salty area. 
 

2 

Size of site 14.41 ha 16 
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Table 35: Site habitat assessment Nb1 

Site number:  Nb1                                                                      Survey date:  22/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Multi species mallees, good coverage of 
weedy grasses / herbs in ground layer- row 
spacing less than 2 m apart, tree planted 
closely - belts planted in ‘X “pattern along 
contours / channels. Some leaf litter patches 
under trees. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Scattered logs, stumps and rocks. 2 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None in site but approximately 20 mature 
trees (some with hollows) in very close 
proximity. 
 

3 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

Scattered rocks through site. 1 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Site follows contours along drainage channel 
which would have water flow after rain fall 
and may hold water in small pools - a 
medium sized (permanent) dam directly 
adjacent to site. 
 

3 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The 4 ends of the belts all in very close 
proximity to road verge vegetation / or 
patches of remnant vegetation.  

4 

Size of site 11.18 ha  17 
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Table 36: Site habitat assessment Nb2 

Site number:  Nb2                                                                      Survey date:  22/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

3 rows of mallee Eucalyptus trees - no 
variation in growth form (ie no shrubs) 
Ground cover vegetation very sparse. Belts 
are approximately 100 m apart. 
 

1 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Almost none - No logs, branches on ground. 
Occasional twiggy patch. Occasional Leaf 
litter patches at base of trees; scattered 
patches where sheet water flow has pushes 
sheep poo into small piles with small 
vegetation debris. 
 

2 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None in site but approximately 10 in very 
close proximity. 

2 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Site is adjacent to low lying salty area and 
there are a couple of troughs in adjacent 
paddocks. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The belts of Mallee end approximately 100m 
from the edge of the paddocks - around 
each paddock there is narrow bands of road 
verge vegetation and remnant vegetation. 
Belts are widely spaced (100 m), rows are 
widely spaced (3 m gaps), planting is widely 
spaced (2 m spacing) position in landscape 
is likely to have limited effect on broader 
connectivity. 
 

3 

Size of site 76.87 ha  10 

 

  

91 Biodiversity within Wheatbelt agroforestry and revegetation; results of a 2014 monitoring project 

 



 

Table 37: Site habitat assessment Nb3 

Site number:  Nb3                                                                     Survey date:  22/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Some variation in shrub layer- thick close 
spacing of plants and rows, good variation in 
density of weedy herbs. Grasses and some 
leaf litter and twiggy build up in patches 
(dead Sarsola kali bushes have been blown 
in to some quite thick patches). 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Scattered dead branches and dead twigs – 
particularly Sarsola. 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None in site but approximately 5 small 
hollows in trees in close proximity. 

1 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None.  0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None in site- but heavy soils may be water 
logged for some time during wetter months - 
there is a small salty lake directly adjacent to 
site and a trough in adjacent paddock. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Direct connectivity to patches of remnant 
vegetation around salt lakes and other 
patches of revegetation.  

3 

Size of site 9.71 ha  14 
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Table 38: Site habitat assessment Nb4 

Site number:  Nb4                                                                        Survey date:  23/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Salt bush planted in medium density - limited 
structural diversity in vegetation layer - 
patches of weedy herbs / grasses through 
site. Some areas (where it is very salty) are 
thinly vegetated and the salt bushes have 
not survived. 
 

3 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Very limited branches, no logs, dead weedy 
herbs and grasses are contributing to micro 
habitat ground layers diversity, scattered 
patches of leaf litter. 
 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

There are approximately 25 mature trees 
(some with small hollows) in close proximity 
to the site. 
 

0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site directly connects with remnant patch of 
woodland (which retains some structural 
diversity), the road verge vegetation and a 
patch of low lying Tecticornia shrub land (in 
salty area).  
 

3 

Size of site 9.46 ha  9 
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Table 39: Site habitat assessment Nb5 

Site number:  Nb5                                                                      Survey date:  23/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Paddock in crop. 1 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

None. 0 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The paddock reduces broader connectivity. 0 

Size of site 55.79 ha  1 

 

  

Biodiversity within Wheatbelt agroforestry and revegetation; results of a 2014 monitoring project 94 
 



 

Table 40: Site habitat assessment Nb6 

Site number:  Nb6                                                                      Survey date: 22/10/14 
Hub:  Narembeen 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Variety of tree / shrub / grass / sedge / herb 
species type, growth form, recruitment, 
density etc - includes mature Eucalyptus 
mixed locally native and introduced species. 
Lots of bare areas on ground layer (wind 
erosion?). 
 

8 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Multiple logs, branches, leaf litter patch size/ 
density, type - open areas separate most 
leaf litter patches. 

6 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

2 or 3 in site and approximately 5 in 
proximity to site - some with hollows. 

4 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

Some scattered rocks, windrows and 
pushed up piles of mallee roots. 

3 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

No natural water bodies in site but artificial 
drains may hold water in some wetter 
months. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is connected to some other patches of 
revegetation, road verge, and other patches 
of remnant vegetation. 

4 

Size of site 218.19 ha 27 
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Table 41: Site habitat assessment W1 

Site number:  W1                                                                         Survey date:  19/9/14 
Hub:  Wongan Hills 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Newly planted foraging species in low lying 
salty area. Structural complexity limited to 
the Tecticornia shrubs, weedy herbs, 
scattered clumping grasses. Limited dense 
patches. 
 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Limited to scattered logs in windrows from 
the planting machinery, very limited leaf litter 
patches. 
 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Site is probably partially inundated during 
winter months. Low lying wide valley. Non 
dams / troughs other water points in site. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is within a broadly connected stretch of 
vegetation (Tecticornia shrubs, Juncus 
acutus, older revegetation and salt tolerant 
species) and will contribute to the broader 
connectivity. 
 

2 

Size of site 12.30 ha 7 
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Table 42: Site habitat assessment W2 

Site number:  W2                                                                            Survey date:  8/9/14 
Hub:  Wongan Hills 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Shrub layer is thick and continuous with row 
spacing less than 2 m and there is weedy 
herb/ grass layer - with variation in density 
and species composition through site. 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Some patches of leaf litter, old clippings and 
stumps are left in situ (which accounts for a 
big component of the refuge in the site). 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is within 50 m of degraded patch of 
remnant vegetation- the site doesn’t directly 
connect to the remnant vegetation but is 
close enough that fauna could / would utilise 
the site. 
 

2 

Size of site 6.42 ha 8 
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Table 43: Site habitat assessment W3 

Site number:  W3                                                                               Survey date:  8/9/14 
Hub:  Wongan Hills 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence of 
over -storey, mid-storey, understorey, 
ground cover). 
 

Paddock in crop. 1 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

None - there were occasion trees standing 
isolated in the paddock but these are 
excluded from the assessment. 

0 

Presence/absence, number and 
variation of hollow - bearing trees and 
stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and the 
type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat quality 
within waterways (including any artificial 
water points in proximity to the habitat). 
 

None. 0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

The paddock reduces broader connectivity. 0 

Size of site 12.47 ha 1 
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Table 44: Site habitat assessment W4 

Site number:  W4                                                                              Survey date:  8/9/14 
Hub:  Wongan Hills 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Limited to low Tecticornia shrubs, scattered 
low shrubs (various species) weedy herbs and 
grasses. 

2 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Very limited branches, no logs, very limited 
patches of leaf litter just under the occasional 
small shrub. 

1 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

None - the site is in a low lying area and may 
hold water during / after winter months - site 
was damp in some patches during survey, but 
no actually puddles. 

0 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is within a broadly connected stretch of 
vegetation (Tecticornia shrubs, Juncus acutus, 
older revegetation and salt tolerant species) 
and will contribute to the broader connectivity. 
 

4 

Size of site 28.76 ha 7 
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Table 45: Site habitat assessment W5 

Site number:  W5                                                                               Survey date:  8/9/14 
Hub:  Wongan Hills 
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Good diversity of shrub layers and species 
diversity - shrub in 1-2 m / 2-3 m / 3-4 m and 
small trees. 

6 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

No logs, no big branches, - some variation in 
leaf litter depth / patch size / particle size / 
density. 

4 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

No natural water way, trough in adjacent 
paddock, some of the deeper rip lines / 
channels would hold water during winter 
months. 

2 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Closely planted rows with dense spacing 
between plants. Site is a linear patch between 
other revegetation and some remnant 
vegetation. 
 

3 

Size of site 3.32 ha 15 
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Table 46: Site habitat assessment W6 

Site number:  W6                                                                             Survey date:  9/9/14 
Hub:  Wongan Hills  
Component Description Score 
Habitat structural complexity (e.g. 
vegetation type, presence/absence 
of over -storey, mid-storey, 
understorey, ground cover). 
 

Newly planted foraging species in low lying 
salty area. Structural complexity limited to the 
Tecticornia shrubs, weedy herbs, scattered 
clumping grasses. Scattered native herbs 
Limited dense patches. Structure is similar to 
what would naturally occur in this vegetation 
type. 
 

4 

Type, extent and variation of refuge 
(fallen logs, branches, timber, woody 
debris, leaf litter). 
 

Limited to scattered logs in windrows from the 
planting machinery, very limited leaf litter 
patches. Some micro-habitat variation under 
the Tecticornia shrubs. 
 

3 

Presence/absence, number and 
variation of hollow - bearing trees 
and stags. 
 

None. 0 

Presence/absence, number and 
variation of rocks/boulder piles, and 
the type and extent of each refuge. 
 

None. 0 

Presence/absence of waterways 
including type, extent and habitat 
quality within waterways (including 
any artificial water points in proximity 
to the habitat). 
 

Site is probably partially inundated during 
winter months. Site is directly adjacent to a salt 
lake. No dams / troughs other water points in 
site. 

4 

Location of the site within the 
surrounding landscape and habitat 
connectivity. 
 

Site is within a connected other patches of 
vegetation (Tecticornia shrubland) and will 
contribute to the broader connectivity.  
 

4 

Size of site 3.53 ha 15 
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Appendix C:  Flora data 
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Table 47: Flora recorded at each site. 
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? Chenopodium  
album 

              X                1 

? Thysanotus 
sp. 

                X              1 

Acacia  sp. 5          X                     1 

Acacia ? 
brumalis 

             X   X X             3 

Acacia 
accuminata 

             X  X X X           X  5 

Acacia 
acuminata 

X    X  X  X  X    X                6 

Acacia acuria                 X              1 

Acacia assimilis     X         X   X              3 

Acacia blakelyi                 X              1 

Acacia brumalis     X                        X  2 

Acacia 
hemiteles 

          X                    1 

Acacia 
ligustrina 

   X                         X  2 

Acacia meisneri              X X  X              3 

Acacia 
microbotrya 

            X X X  X            X  5 

Acacia 
multispicata 

      X                        1 

Acacia saligna X X  X X         X  X X X           X  9 

Acacia sp. 6                             X  1 

Acacia sp. 
Planted 5 

             X                 1 

Acacia sp. 
planted-1 

        X                      1 

Acacia sp. 
planted-2 

      X  X                      2 
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Acacia sp. 
planted-4 

      X                        1 

Acacia 
yorkrakinensis 
subsp. acrita  

      X                        1 

Actinoble 
oldfieldiana 

 X     X      X X                 2 

Aira  
caryophyllea 

 X X X X X X  X     X  X  X   X    X X  X   9 

Allocasuarina 
campestris 

  X    X     X       X X    X     X  7 

Allocasuarina 
obesa 

X X   X                          3 

Ammophila 
arenaria 

 X            X                 2 

Arctotheca 
calendula 

X X X X X X X      X X X X X X X X X    X X X  X  20 

Aristida  
holathera 

        X   X                   2 

Aristida sp                   X            1 

Atriplex ? 
nummularia  

                 X      X       2 

Atriplex ? 
nummularia 
(sterile) 

            X  X  X X    X  X    X X  8 

Atriplex ? 
nummularia 
(strerile) 

             X       X   X       3 

Atriplex ? 
semibaccata 
(strerile) 

                 X   X   X       3 

Atriplex 
amnicola 

     X X       X    X             4 

Atriplex lindleyi  X            X    X             3 

Atriplex 
nummularia 

 X                   X    X      3 

Austrostipa  
elegantissima 

               X        X  X     3 
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Avena barbarta  X  X X   X  X   X  X X X  X   X  X X     X 14 

Borya sp. 1                         X      1 

Brassica 
tournefortii 

    X              X   X         3 

Bromus 
diandrus 

X    X X        X  X X X             7 

Bromus rubens X X X   X       X X  X   X X X X  X X      13 

Bromus sp.        X X X X                    4 

Calandrinia 
eremaea 

      X      X                  2 

Callistemon 
phoeniceus 

             X   X X      X     X  5 

Calothamnus  
quadrifidus 

             X X                2 

Calothamnus  
rupestris 

                 X             1 

Calothamnus 
saguineus 

                            X  1 

Casuarina  
obesa  

   X              X       X      3 

Casurina obesa                 X X       X     X  4 

Chamaecytisus 
palmensis 

               X               1 

Chenopodium  
album 

            X   X  X        X  X   5 

Chenopodium  
glaucum 

     X                         1 

Chenopodium ? 
glaucum 

 X    X       X        X       X   5 

Conyza 
bonariensis 

                        X      1 

Conyza sp                     X X         2 

Corymbia 
calophylla 

 X                             1 

Cotula australis  X                             1 
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Cotula 
coronopifolia 

             X  X         X      3 

Cotula turbinata      X       X X  X  X X      X X  X   9 

Crassula  alata     X        X X X X  X        X  X   8 

Crassula 
colorata 

   X  X             X  X    X      5 

Cucumis  
myriocarpus 

               X               1 

Cyanthillium 
cinereum 

                   X    X       2 

Cynodon  
dactylon 

              X                1 

Dactyloctenium 
aegyptium  

                X  X  X X      X   5 

Didymanthus 
roei 

                        X   X   2 

Disphyma 
crassifolium 

   X              X   X          3 

Drosera 
granduligera 

                        X      1 

Ehrharta  
calycina 

   X  X                   X      3 

Ehrharta  
longiflora 

               X X         X     3 

Emex australis             X  X              X  3 

Enchylaena 
tomentosa  

   X X X    X   X X  X X  X X X X  X X X  X X X 18 

Eragrostis 
curvula 

    X           X         X      3 

Eragrostis 
dielsii 

 X  X  X        X  X  X       X   X   8 

Erodium 
cicutarium 

    X X       X X   X X X X     X X  X   11 

Eucalyptus ? 
phaenophylla 

     X                  X       2 

Eucalyptus ? 
salubris 

       X   X               X   X  4 
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Eucalyptus 
capillosa 

               X               1 

Eucalyptus 
longicornis 

     X                         1 

Eucalyptus 
loxophleba 

        X     X                 2 

Eucalyptus 
patents 

                       X       1 

Eucalyptus 
rudis 

X X              X               3 

Eucalyptus 
salubris 

            X   X X X      X X      6 

Eucalyptus sp. 
1 

       X                       1 

Eucalyptus sp. 
1  

       X                       1 

Eucalyptus sp. 
2 

     X                         1 

Eucalyptus sp. 
3 

     X                  X       2 

Eucalyptus sp. 
4 

               X               1 

Eucalyptus 
spathulata 

     X                       X  2 

Eucalyptus 
wandoo 

 X    X          X X              4 

Euphorbia sp  X                             1 

Euphorbia sp                      X         1 

Exocarpus 
aphyluss 

                       X       1 

Ficinia nodosa              X                 1 

Frankenia ? 
pauciflora 
(sterile) 

                 X            X 2 

Hakea 
invaginata 

      X                        1 

Hakea preissii                               X  1 
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Heliotropium  
curassavicum 

                 X             1 

Hordeum 
leporinum 

 X X   X       X      X  X  X  X     X 9 

Hyperchaeris 
radicata 

   X X X       X  X X X X X  X    X X     13 

Isolepis  
nodosa 

   X                           1 

Isolepis cernua  X                             1 

Isolepis 
marginate 

                        X      1 

Isolepis nodsa  X  X                           2 

Jacksonia  
floribuna 

                X        X      2 

Juncus acutus              X  X  X       X      4 

Juncus 
subsicandus 

   X  X                         1 

Kennedia 
nigicans 

                X              1 

Kennedia 
prostrata 

                X              1 

Lampranthus 
glaucus 

                    X          1 

Limonium  
lobatum 

                 X             1 

Lobelia ? 
tenuior 

 X                             1 

Lolium  
perenne 

          X                    1 

Lolium  rigidum X X X X X X      X  X     X X X X X X X      15 

Lolium  sp.         X X                     2 

Lupins 
cosentinii 

X                              1 

Lupinus albus                 X              1 

Lupinus X   X X     X   X   X               6 
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Maireana ? 
tomentosa 

             X X         X       3 

Malva parviflora                        X       1 

Medicago 
polymorpha 

X                              1 

Melaleuca ? 
acuminata 
(strerile) 

             X                 1 

Melaleuca ? 
rhaphophylla 

               X               1 

Melaleuca 1      X                  X       2 

Melaleuca 
acuminata 

                            X  1 

Melaleuca 
adnate 

                            X  1 

Melaleuca 
atroviridis 

               X     X          2 

Melaleuca 
halmaturorum 

                       X     X  2 

Melaleuca 
hamate 

   X                      X     2 

Melaleuca 
hamulosa 

                            X  1 

Melaleuca 
lateriflora 

               X               1 

Melaleuca 
marginata 

                            X  1 

Melaleuca 
pauperiflora 

               X        X       2 

Melaleuca 
radula 

     X                         1 

Melaleuca sp. 1                X         X      2 

Melaleuca sp 2                X               1 

Melaleuca 
stereophloia 

               X               1 
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Melaleuca 
thyoides 

                            X  1 

Melaleuca 
uncinata 

                       X  X     2 

Mesembryanth
emum 
nodiflorum 

   X  X   X X X  X   X  X X X X X  X X X  X  X 17 

Mistletoe    X                           1 

Monoculus  
monstrosus 

            X                  1 

Moraea  
setifolia 

             X    X             2 

Moraea flaccida X               X  X             3 

Oncosiphon 
piluliferum 

       X X X                     3 

Ornithopus 
compressus 

X    X        X  X X X  X   X  X       9 

Orobanche  
minor 

                X              1 

Oxalis pres-
caprae 

                 X             1 

Parapholis 
incurva 

             X     X   X  X X      5 

Pennisetum 
purpureum 

 X                             1 

Phalaris 
canariensis 

             X  X               2 

Plantago 
coronopus 

     X        X     X  X X   X   X   7 

Podolepis 
capillaris 

           X             X X     3 

Pogonolepis 
stricta 

   X              X        X  X   4 

Polypogon 
monspeliensis 

                        X      1 

Portuluca sp  X                             1 

Ptilotus       X                        1 
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obovatus 

Ptilotus 
polystachyus  

   X X          X                3 

Raphanus 
raphanistrum 

X X   X X X  X X  X            X       9 

Rhagodia 
drummondii 

   X     X X        X       X      5 

Rhagodia 
preissii subsp. 
obovata 

          X   X X  X X    X  X    X X  9 

Rhagodia sp.            X    X                2 

Romulea  rosea  X  X          X  X X X    X   X     X 9 

Rumex crispus X                              1 

Sagina 
procumbens 

               X               1 

Salsola 
australis 

            X X    X   X X  X     X  7 

Santalum 
spicatum 

    X  X  X       X               4 

Scavolea  
spinescens 

   X                           1 

Scleroleana 
eriacantha 

       X                X       2 

Scleroleana 
eurotioides 

   X  X                  X X X  X   6 

Senecio 
multicaulis 

                    X    X     X 3 

Sisymbrium iro             X       X           2 

Sisymbrium 
orientale 

          X    X  X X        X  X X  7 

Solanum 
hoplopetalum 

                    X X X        3 

Sonchus    X                           1 

Sonchus asper             X   X  X X  X         X 6 

Spergularia   X  X  X       X X    X X X    X  X  X   11 
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Tecticornia ? 
halocnemoides 

                 X   X          2 

Tecticornia 
indica subsp. 
bidens 

               X  X            X 3 

Tecticornia 
lepidosperma 

   X X        X X       X     X  X  X 8 

Trifolium 
angustifolium 

             X  X               1 

Trifolium 
angustifolium  

                         X     7 

Trifolium 
arvense 

   X X X       X  X    X          X  4 

Trifolium 
campestre 

                         X X X X  6 

Trifolium 
dubium 

 X  X X              X   X X        3 

Trifolium 
glomeratum 

                  X X X          3 

Trifolium hirtum X X              X               1 

Trifolium 
subterraneum 

                X              1 

Triglochin 
mucronata 

             X                 7 

Triticum  
aestivum 

            X X X  X         X X X   1 

Ursinia  
anthemoides 

               X               8 

Vulpia 
bromoides 

X  X X         X   X   X       X X     

Total species 17 29 7 31 24 31 15 7 13 10 9 5 29 42 20 47 33 39 24 11 26 18 4 31 35 24 4 21 29 9  
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Appendix D:  Vertebrate fauna data 
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Table 48: Vertebrate fauna recorded at each site. 

Species Common name 
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Acanthiza 
chrysorrhoa 

Yellow-rumped 
Thornbill 

X                              

Anas  
superciliosa 

Pacific Black 
Duck 

 X                             

Anthochaera 
carunculata 

Red Wattlebird   X          X       X X   X X      

Anthus 
novaeseelandiae 

Australasian 
Pipit 

   X   X    X X   X X X X X X X X  X    X  X 

Aquila audax Wedge-tailed 
Eagle 

             X                 

Artamus 
 cinereus 

Black-faced 
Woodswallow 

   X  X     X  X X  X  X X       X     

Artamus 
personatus 

Masked 
Woodswallow 

        X            X   X       

Barnardius 
zonarius 

Australian 
Ringneck 

 X X X X X X X X X  X X X   X X X   X X X X    X  

Cacatua 
pastinator 

Western 
Corella 

                              

Cacatua 
sanguinea 

Little Corella             X X X X X X       X X     

Cacomantis 
pallidus 

Pallid Cuckoo     X  X                  X      

Charadrius 
ruficapillus 

Red-capped 
Plover 

 X                             

Chenonetta 
jubata 

Australian 
Wood Duck 

 X                             

Cincloramphus 
cruralis 

Brown 
Songlark 

                X  X  X          

Cincloramphus 
mathewsi 

Rufous 
Songlark 

              X X            X X X 

Climacteris rufa Rufous 
Treecreeper 

 X                             

Colluricincla 
harmonica 

Grey Shrike-
thrush 

        X                      

Coracina 
novaehollandiae 

Black-faced 
Cuckoo-shrike 

   X          X   X X             
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N
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Corvus bennetti Little Crow            X  X X          X  X    

Corvus 
coronoides 

Australian 
Raven 

X X   X X  X X     X X  X   X X X X X      X 

Coturnix 
ypsilophora 

Brown Quail         X                      

Cracticus 
nigrogularis 

Pied 
Butcherbird 

  X          x X X X X X X   X   X X  X X  

Cracticus tibicen Australian 
Magpie 

X X X X X X   X X     X  X X X      X X   X X 

Cracticus 
torquatus 

Grey 
Butcherbird 

        X               X       

Dicaeum 
hirundinaceum 

Mistletoebird X                              

Dromaius 
novaehollandiae 

Emu       X X                X       

Egretta 
novaehollandiae 

White-faced 
Heron 

             X                 

Elanus axillaris Black-
shouldered 
Kite 

                     X         

Eolophus 
roseicapillus 

Galah  X X X X X X X X X   X X X  X X X X X X X X X X X  X  

Eopsaltria 
griseogularis 

Western 
Yellow Robin 

        X                      

Epthianura 
albifrons 

White-fronted 
Chat 

   X          X     X  X X  X      X 

Epthianura 
tricolor 

Crimson Chat                        X       

Falco 
cenchroides 

Nankeen 
Kestrel 

 X           X X       X X X X  X  X X  

Felis catus Cat                             X  

Grallina 
cyanoleuca 

Magpie-lark       X  X X     X X X X    X X X X  X    

Heteronotia 
binoei 

Bynoe's Gecko             X                  

Hirundo neoxena Welcome 
Swallow 

 X  X X            X X   X   X       

Lalage sueurii White-winged             X   X  X             
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Triller 

Lersista 
distingueda 

skink       X                        

Lichenostomus 
virescens 

Singing 
Honeyeater 

X X X X X X X  X    X     X       X      

Lichmera 
indistincta 

Brown 
Honeyeater 

   X         X      X          X  

Limnodynastes 
dorsalis 

Western Banjo 
Frog 

                        X      

Macropus 
fuliginosus 

Western Grey 
Kangaroo 

X X X X X X X X X X X  X  X X X   X X X  X X  X X X X 

Malurus 
leucopterus 

White-winged 
Fairy-wren 

                              

Malurus 
splendens 

Splendid Fairy-
wren 

            X   X         X X   X  

Manorina 
flavigula 

Yellow-
throated Miner 

            X  X                

Melopsittacus 
undulatus 

Budgerigar                   X            

Ocyphaps 
lophotes 

Crested Pigeon  X     X  X  X  X   X X  X X X   X X X X  X X 

Oryctolagus 
cuniculus 

Rabbit X X  X X X   X X  X X  X X X X   X   X X  X X X X 

Pachycephala 
pectoralis 

Golden 
Whistler 

X   X  X          X               

Pachycephala 
rufiventris 

Rufous 
Whistler 

 X                      X       

Pardalotus 
punctatus 

Spotted 
Pardalote 

   X  X                  X       

Pardalotus 
striatus 

Striated 
Pardalote 

            X    X              

Phaps 
chalcoptera 

Common 
Bronzewing 

         X        X             

Phylidonyris 
novaehollandiae 

New Holland 
Honeyeater 

                        X      

Pomatostomus 
superciliosus 

White-browed 
Babbler 

          X                  X  

Pomatostomus 
temporalis 

Grey-crowned 
Babbler 

     X   X               X       
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Psephotus  
varius 

Mulga Parrot  X   X      X                    

Pseudonaja 
affinis 

Dugite     X                          

Psophodes 
occidentalis 

Chiming 
Wedgebill 

X   X  X                         

Pyrrholaemus 
brunneus 

Redthroat                               

Rhipidura 
albiscapa 

Grey Fantail X X  X X X                       X  

Rhipidura 
leucophrys 

Willie Wagtail X X X X X X X  X  X    X X X X X     X X X X  X X 

Smicrornis 
brevirostris 

Weebill           X      X            X  

Taeniopygia 
guttata 

Zebra Finch           X                    

Tiliqua  
occipitalis 

Western Blue-
tongued Skink 

            X               X   

Tiliqua rugosa Bobtail/ 
shingleback 

      X     X      X      X       

Vulpes vulpes Fox  X  X X X      X  X  X     X X   X    X X 

Zosterops 
lateralis 

Silvereye X                              

Total vertebrate fauna per site 12 19 8 18 14 15 12 5 16 7 9 6 18 13 13 14 17 16 12 6 13 11 5 21 18 9 7 7 17 10 

Total birds per site 10 16 7 15 10 12 9 4 14 5 8 3 15 12 11 11 15 14 12 5 10 9 5 18 14 9 5 4 13 7 

Total introduced fauna  1 2 0 2 2 1 0 0 1 1 0 2 1 1 1 2 1 1 0 0 2 1 0 1 2 0 1 1 1 1 
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Appendix E:  Summary of desktop search results 
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Table 49: Conservation significant flora species reported in desktop searches 

Species 

Status N
or

th
am

 

W
on

ga
n 

H
ill

s 

N
ar

em
be

en
 

M
uk

in
bu

di
n 

K
oo

rd
a 

B
ro

ok
to

n 

B
ev

er
le

y 

Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Acacia ancistrophylla var. perarcuata P3 

 

 

 

 Y    

Acacia aphylla (Leafless Rock Wattle) T V Y 

 

     

Acacia ataxiphylla subsp. magna (Large-fruited Tammin Wattle) 

 

E X 

 

  X X X 

Acacia botrydion P4 

 

 Y      

Acacia brachypoda T E  

 

   Y/X Y 

Acacia brachypoda (Western Wheatbelt Wattle) 

 

E  

 

    X 

Acacia campylophylla P3 

 

Y 

 

     

Acacia cochlocarpa subsp. cochlocarpa T CE  Y/X   X X X 

Acacia cochlocarpa subsp. velutinosa (Velvety Spiral Pod Wattle) 

 

CE  

 

     

Acacia congesta subsp. wonganensis P2 

 

 Y      

Acacia cuneifolia P4 

 

 

 

   Y Y 

Acacia denticulosa (Sandpaper Wattle) T 

 

 Y  Y/X X   

Acacia drewiana subsp. minor P2 

 

 Y      
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Acacia dura P2 

 

 Y      

Acacia filifolia P3 

 

 Y      

Acacia inophloia P3 

 

  Y     

Acacia insolita subsp. efoliolata P3 

 

     Y  

Acacia lanei P3 

 

   Y    

Acacia lanuginophylla (Woolly Wattle) 

 

E   X     

Acacia lirellata subsp. lirellata P3 

 

Y     Y  

Acacia lobulata (Chiddarcooping Wattle) 

 

E    X    

Acacia merrickiae P4 

 

   Y    

Acacia phaeocalyx P3 

 

 Y      

Acacia pharangites T E  Y   X   

Acacia pygmaea T E  Y   X   

Acacia repanda P3 

 

 Y      

Acacia sciophanes T E  Y/X  Y/X    
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Acacia sclerophylla var. teretiuscula P1 

 

      Y 

Acacia semicircinalis (Wongan Wattle) P4 

 

 Y      

Acacia sp. Petrudor Rocks (B.R. Maslin 7714) P1 

 

    Y   

Acacia trinalis P1 

 

 Y      

Acacia vassalii (Vassal's Wattle) T X  Y   X   

Acacia vittata P2 

 

      Y 

Aluta aspera subsp. localis P2 

 

   Y    

Andersonia carinata P2 

 

      Y 

Androcalva fragifolia P1 

 

 Y      

Angianthus micropodioides P3 

 

 Y      

Anigozanthos bicolor subsp. exstans P3 

 

     Y Y 

Asterolasia grandiflora P4 

 

Y       

Austrostipa blackii P3 

 

      Y 

Baeckea sp. Beringbooding (A.R. Main 11/9/1957) P1 

 

   Y    
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Baeckea sp. Narembeen (G.J. Keighery & N. Gibson 3010) P2 

 

  Y     

Baeckea sp. Tampia Hill (J.C. Anway 327) P1 

 

  Y     

Baeckea sp. Youndegin Hill (A.S. George 15772) P1 

 

      Y 

Banksia bella (Wongan Dryandra) P4 

 

 Y      

Banksia comosa (Wongan Dryandra) P4 

 

 Y      

Banksia dallanneyi subsp. pollosta P3 

 

 Y      

Banksia horrida (Prickly Dryandra) P3 

 

  Y     

Banksia oligantha (Wagin Banksia) 

 

E  X    X  

Banksia splendida subsp. splendida P2 

 

  Y     

Banksia wonganensis P4 

 

 Y      

Beaufortia sp. column (J.S. Beard 8119) P3 

 

     Y  

Beyeria apiculata P1 

 

 Y      

Beyeria constellata P1 

 

    Y   

Boronia adamsiana (Barbalin Boronia) T V  Y/X  Y/X    
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Boronia capitata subsp. capitata 

 

E      X  

Boronia ericifolia P2 

 

 Y      

Brachyloma mogin P3 

 

      Y 

Caladenia hoffmanii (Hoffman's Spider-orchid) 

 

E      X  

Caladenia integra (Mantis Orchid) P4 

 

Y       

Caladenia williamsiae T 

 

     Y/X  

Calandrinia sp. Piawaning (A.C. Beauglehole 12257) P1 

 

 Y      

Calothamnus brevifolius P4 

 

     Y  

Calothamnus brevifolius P4 

 

      Y 

Calothamnus quadrifidus subsp. asper P2 

 

 Y      

Calytrix oncophylla P2 

 

Y       

Calytrix plumulosa P3 

 

    Y   

Calytrix sagei P2 

 

      Y 

Centrolepis caespitosa  

 

E X    X X X 
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Chamelaucium sp. Dryandra (D. Rose 446) P2 

 

     Y  

Chamelaucium sp. Mukinbudin (M. Squire 007) P1 

 

   Y    

Chamelaucium sp. Wongan Hills (B.H. Smith 1140) P3 

 

 Y      

Chorizema humile (Prostrate Flame Pea) 

 

E X    X   

Conospermum densiflorum subsp. unicephalatum (One-headed Smokebush) 

 

E X    X   

Conospermum galeatum T 

 

  Y     

Conostylis wonganensis (Wongan Conostylis) T 

 

 Y   X   

Cryptandra beverleyensis P3 

 

      Y 

Cyphanthera odgersii subsp. occidentalis (Western Woolly Cyphanthera,) 

 

E  X      

Dampiera scaevolina P1 

 

   Y    

Dampiera sp. Central Wheatbelt (L.W. Sage) P1 

 

 Y      

Darwinia sp. Dryandra (G.J. Keighery 9295) P4 

 

      Y 

Darwinia sp. Wyalgima Hill (L.W. Sage) P1 

 

      Y 

Dasymalla axillaris (Native Foxglove) T CE X Y/X  X X  X 
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N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Daviesia debilior subsp. sinuans P3 

 

 Y      

Daviesia dielsii (Diels' Daviesia) 

 

E     X   

Daviesia euphorbioides (Wongan Cactus) 

 

E     X   

Daviesia euphorbioides (Wongan Cactus) T E  Y X     

Daviesia spiralis (Spiral-leaved Daviesia) P4 

 

 Y      

Dicrastylis reticulate P3 

 

Y  Y     

Dicrastylis velutina P3 

 

 Y      

Diuris micrantha (Dwarf Bee-orchid) 

 

E      X  

Drakonorchis drakeoides 

 

E     X   

Eleocharis keigheryi T 

 

      Y 

Eleocharis keigheryi (Keighery's Eleocharis) 

  

      X 

Eremaea blackwelliana P4 

 

Y       

Eremophila glabra subsp. Kokeby (R. Davis 5080) P1 

 

      Y 

Eremophila glabra subsp. York (P.G. Wilson 12172 B) P1 

 

      Y 
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Eremophila pinnatifida (Resinous Eremophila) 

 

E  X   X   

Eremophila resinosa (Resinous Eremophila) T E   X X Y   

Eremophila sargentii P2 

 

 Y      

Eremophila sp. Beverley (K. Kershaw KK 2438) P1 

 

     Y Y 

Eremophila ternifolia (Wongan Eremophila) T 

 

 Y   X   

Eremophila virens (Campion Eremophila) T 

 

   Y    

Eremophila viscida (Varnish Bush) T E  X X Y/X Y/X   

Eucalyptus brevipes (Mukinbudin Mallee) T 

 

   Y    

Eucalyptus caesia (Caesia) P4 

 

 Y      

Eucalyptus exilis (Boyagin Mallee) P4 

 

     Y  

Eucalyptus loxophleba x wandoo P4 

 

Y       

Eucalyptus macrocarpa x pyriformis P3 

 

 Y      

Eucalyptus recta 

 

E  X  X X   

Eucalyptus recta T 

 

 Y      
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Eucalyptus sargentii subsp. onesia P3 

 

      Y 

Eucalyptus subangusta subsp. virescens P3 

 

  Y     

Eutaxia rubricarina P3 

 

      Y 

Frankenia conferta (Silky Frankenia) T E Y X   Y/X   

Frankenia glomerata (Cluster Head Frankenia) P3 

 

Y Y   Y   

Gastrolobium diabolophyllum (Bodallin Poison) 

 

CE   X X    

Gastrolobium glaucum (Spike Poison) T E  Y   X   

Gastrolobium hamulosum (Hookpoint Poison) T E Y/X Y   X  X 

Gastrolobium stenophyllum (Narrow-leaved Poison) P3 

 

  Y     

Gastrolobium stipulare P4 

 

     Y  

Gastrolobium tenue P1 

 

  Y     

Gastrolobium wonganense P2 

 

 Y      

Glyceria drummondii (Nangetty Grass) T 

 

      Y 

Gnephosis multiflora P3 

 

 Y      
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N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Gompholobium wonganense P3 

 

 Y      

Grevillea asparagoides P3 

 

 Y      

Grevillea asteriscosa (Star-leaf Grevillea) P4 

 

  Y     

Grevillea biformis subsp. cymbiformis P3 

 

 Y      

Grevillea dryandroides subsp. dryandroides (Phalanx Grevillea) 

 

E     X   

Grevillea dryandroides subsp. hirsuta (Hairy Phalanx Grevillea) 

 

E X X X X X X X 

Grevillea endlicheriana subsp. Wongan Hills (G.J. Keighery 15351) P2 

 

 Y      

Grevillea kenneallyi P2 

 

 Y      

Grevillea minutiflora P1 

 

   Y    

Grevillea nana subsp. abbreviata P2 

 

   Y    

Grevillea pythara 

 

E  X   X   

Grevillea roycei P3 

 

 Y    Y  

Grevillea scapigera (Corrigin Grevillea) 

 

E      X X 

Guichenotia impudica P3 

 

 Y      
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Guichenotia seorsiflora 

 

CE       X 

Gyrostemon reticulatus (Net-veined Gyrostemon) 

 

E  X   X   

Hakea aculeata (Column Hakea) T 

 

     Y/X  

Hemiandra coccinea P3 

 

 Y      

Hemigenia conferta P4 

 

 Y      

Hemigenia platyphylla P4 

 

      Y 

Hibbertia glabriuscula P3 

 

  Y     

Hibbertia glomerata subsp. wandoo P3 

 

     Y  

Hibbertia montana P4 

 

Y     Y  

Hypocalymma puniceum subsp. Cadoux (H. Demarz 10533) P1 

 

    Y   

Lasiopetalum rotundifolium T E      Y/X  

Lasiopetalum sp. Northam (F. Hort 1196) P2 

 

Y       

Lechenaultia laricina (Scarlet Leschenaultia) T 

 

Y       

Lepidium genistoides P3 

 

   Y    
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Lepidium pseudotasmanicum P4 

 

 Y      

Lepidosperma sp. Meckering (R. Davis WW 27-32) P3 

 

 Y     Y 

Leucopogon audax P2 

 

     Y  

Leucopogon sp. Bungulla (R.D. Royce 3435) P3 

 

 Y      

Loxocarya albipes P4 

 

 Y      

Lysiosepalum abollatum T E  Y   X   

Melaleuca sciotostyla (Wongan Melaleuca) T E  Y  X X  X 

Melaleuca sclerophylla P3 

 

 Y      

Microcorys eremophiloides T E  Y   X   

Microcorys tenuifolia P3 

 

 Y      

Micromyrtus redita P1 

 

 Y      

Papistylus grandiflorus P2 

 

 Y      

Persoonia pungens P3 

 

 Y      

Petrophile trifurcata P2 

 

 Y      
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Phebalium brachycalyx P3 

 

 Y      

Philotheca nutans P1 

 

 Y      

Philotheca sp. Mukinbudin (M. Hancock s.n. 08/09/1999) P1 

 

   Y    

Philotheca wonganensis T E  Y   X   

Phlegmatospermum eremaeum P3 

 

  Y     

Pityrodia scabra (Wyalkatchem Foxglove) 

 

E  X      

Podotheca pritzelii P3 

 

 Y      

Ptilotus fasciculatus (Fitzgerald's Mulla-mulla) 

 

E   X     

Rhagodia acicularis (Wongan Rhagodia) T V  Y   X   

Rhizanthella gardneri (Underground Orchid) 

 

E X X    X X 

Roycea pycnophylloides (Salt mat) 

 

E X X X X  X X 

Scaevola tortuosa (Tortuous-stem Scaevola) P1 

 

 Y      

Schoenus capillifolius P3 

 

      Y 

Schoenus griffinianus P3 

 

 Y      
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EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Schoenus pennisetis P3 

 

 Y      

Stylidium asteroideum (Star Triggerplant) P3 

 

Y       

Stylidium coroniforme subsp. coroniforme T E  Y   X   

Stylidium merrallii (Merralls Triggerplant) P4 

 

   Y    

Stylidium periscelianthum (Pantaloon Triggerplant) P3 

 

Y Y      

Stylidium sacculatum P3 

 

 Y      

Stylidium scabridum (Moth Triggerplant) P4 

 

  Y     

Stylidium tenuicarpum P4 

 

     Y Y 

Symonanthus bancroftii (Bancrofts Symonanthus) 

 

E X  X X X   

Synaphea boyaginensis P2 

 

     Y  

Synaphea constricta P3 

 

 Y      

Tetratheca retrorsa P3 

 

 Y      

Tetratheca similis P3 

 

Y       

Thelymitra manginii (K.Dixon & Batty ms.) 

 

E X       
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Species name WA listing 

(WC Act or DPaW listing) 

EPBC Act 
listing 

N1- 6  W1- 6 Nb1- 6 Me1- 3 Mw 4-6 Bo2-6 Bo1 

Thelymitra stellata (Star Sun-orchid) 

 

E X       

Thomasia montana (Hill Thomasia) T V      Y/X Y/X 

Thomasia tenuivestita P3 

 

 Y      

Thysanotus tenuis P3 

 

Y  Y    Y 

Tricoryne sp. Wongan Hills (B.H. Smith 794) P2 

 

 Y      

Urodon capitatus P3 

 

    Y   

Urodon sp. Narkal (B.H. Smith 1440) P1 

 

    Y   

Verticordia fimbrilepis subsp. fimbrilepis (Shy Featherflower) 

 

E      X X 

Verticordia huegelii var. tridens P3 

 

 Y      

Verticordia mitchelliana subsp. mitchelliana P3 

 

    Y   

Verticordia serrata var. linearis P3 

 

Y       

Verticordia staminosa subsp. staminosa T E X Y/X   X  X 

Verticordia venusta P3 

 

 Y   Y   

Verticordia wonganensis P2 

 

 Y      
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X= reported in EPBC PMST results 

Y/X= reported in both results 

Y= reported in NatureMap results 

P1; DPaW Priority Listed Priority One: Poorly-known taxa 

P2; DPaW Priority Listed Priority Two: Poorly-known taxa 

P3; DPaW Priority Listed Priority Three: Poorly-known taxa 

P4; DPaW Priority Listed Priority Four: Rare, Near Threatened and other taxa in need of monitoring 

IA; Schedule 3 under the Wildlife Conservation Act 1950 (WC Act)  

T; Schedule 1 under the WC Act 

S; Schedule 4 under the WC Act 

E; Endangered under Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

V; Vulnerable under EPBC Act 

M; Migratory under EPBC Act 

CE Critically endangered under EPBC Act 
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Table 50: Break down of what conservation significant fauna species were reported in desktop searches 
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Species Name WA 
listing 
(WC Act 
or DPaW 
listing) 

EPBC 
Act 
listing 

N1- 6  W1-6 Nb1-6 Me1-3 Mw 4-6 Bo2-6 Bo1 

Acanthophis antarcticus (Southern Death Adder) P3       Y  
Actitis hypoleucos (Common Sandpiper) IA  Y       
Aganippe castellum (Tree-stem Trapdoor Spider) P4   Y      
Amytornis textilis subsp. textilis (Thick-billed Grasswren (western)) P4        Y 

Apus pacificus (Fork-tailed Swift) IA M Y X X X X X X 
Ardea alba (Great Egret)  M   X X X X X 
Ardea ibis (Cattle Egret)  M X  X X X X X 
Ardea modesta (Eastern Great Egret) IA M Y/X     Y Y 
Ardeotis australis (Australian Bustard) P4   Y     Y 
Aspidites ramsayi (Woma Python) S  Y  Y  Y   
Bettongia penicillata subsp. ogilbyi (Woylie, Brush tailed Bettong) T    Y   Y/X Y 

Burhinus grallarius (Bush Dickson-curlew) P4  Y      Y 
Calidris acuminata (Sharp-tailed Sandpiper) IA   Y      
Calidris ruficollis (Red-necked Stint) IA  Y       
Calidris subminuta (Long-toed Stint) IA        Y 
Calyptorhynchus banksii subsp. naso (Forest Red-tailed Black 
Cockatoo) 

T  Y     X  
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Calyptorhynchus baudinii (Baudin's Cockatoo, Long-billed Black 
Cockatoo) 

T V Y/X       

Calyptorhynchus latirostris (Carnaby's Cockatoo, Short-billed Black 
Cockatoo) 

T E Y/X y X  X X X 

Dasyurus geoffroii (Chuditch, Western Quoll) T V Y/X X X Y/X Y/X X Y/X 
Egernia stokesii subsp. badia (Western Spiny-tailed Skink (interior 
WA & Shark Bay)) 

T E  X  X Y/X   

Haliaeetus leucogaster (White-bellied Sea-Eagle)  M X     X X 
Hydromys chrysogaster (Water-rat) P4        Y 
Hylacola cauta (Shy Ground wren) P4   Y      

Idiosoma nigrum (Shield-backed Trapdoor Spider) T V Y/X Y/X X Y/X Y/X  Y/X 

Isoodon obesulus subsp. fusciventer (Quenda,  Southern Brown 
Bandicoot) 

P5    Y   Y  

Ixalodectes flectocercus (cricket) P1        Y 
Ixobrychus flavicollis subsp. australis (Australian Black Bittern) P3  Y       

Lagostrophus fasciatus subsp. fasciatus (Bernier Is. Banded Hare-
wallaby 

T   Y Y     

Leipoa ocellata (Malleefowl) T V Y/X X Y/X Y/X Y/X X X 
Macropus irma (Western Brush Wallaby) P4        Y 
Macrotis lagotis (Bilby, Dalgyte) T  Y Y    Y  
Merops ornatus (Rainbow Bee-eater) IA M Y/X Y/X Y/X Y/X Y/X Y/X Y/X 
Morelia spilota subsp. imbricata (Carpet Python) S  Y  Y   Y Y 
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Myrmecobius fasciatus (Numbat) T    Y   Y/X  
Ogyris subterrestris subsp. petrina (Arid Bronze Azure Butterfly) T     Y    

Phascogale calura (Red-tailed Phascogale) T    Y Y  Y Y 
Phascogale calura (Red-tailed Phascogale)  E X X X  X  X 
Phascogale tapoatafa subsp. tapoatafa (Southern Brush-tailed 
Phascogale 

T     X  Y/X Y 

Platycercus icterotis subsp. xanthogenys (Western Rosella 
(inland)) 

P4       Y  

Rostratula australis (Australian Painted Snipe) IA E/M X X   X  X 

Rostratula benghalensis (Painted Snipe)  E/M  X   X  X 

Tringa glareola (Wood Sandpiper) IA  Y Y      
Tringa nebularia (Common Greenshank) IA  Y Y      
Tyto novaehollandiae subsp. novaehollandiae (Masked Owl 
(southern subsp.)) 

P3  Y       

Westralunio carteri (Carter's Freshwater Mussel) P4  Y       

X= reported in EPBC PMST results 

Y/X= reported in both results 

Y= reported in NatureMap results 

P1; DPaW Priority Listed Priority One: Poorly-known taxa 

P2; DPaW Priority Listed Priority Two: Poorly-known taxa 

P3; DPaW Priority Listed Priority Three: Poorly-known taxa 
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P4; DPaW Priority Listed Priority Four: Rare, Near Threatened and other taxa in need of monitoring 

IA; Schedule 3 under the Wildlife Conservation Act 1950 (WC Act)  

T; Schedule 1 under the WC Act 

S; Schedule 4 under the WC Act 

E; Endangered under Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

V; Vulnerable under EPBC Act 

M; Migratory under EPBC Act 

CE Critically endangered under EPBC Act 
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Appendix F:  Soil tests 
Soil Biological Activity 

Soil Fauna 
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Key

Comments

Explanations

Disclaimer

Hi-Tech Ag Solutions

Lab no.

Sample name

Date

Crop

28-Nov-14

Not Specified 

Customer Wheatbelt NRM 
Brookton - Bo1 
L813

Agent

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting management

practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of

bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted by microbes over time to

calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes under aerobic conditions (the state your soil should be

in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like animals, plants and humans. This is used to calculate the Microbial Activity Indicator

(0 to 100) based on known values for soils. Correlations published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C

(SMBC). Soil Basal Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values reflect

the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding many crops is often a limiting factor

to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take in CO2, are located on both sides of the leaf (dicotyledons

tend to have more on the underside), which allows plants to use the CO2 emitted by soil microbes as it rises from the soil. Having a good level of microbial activity in your soil not

only helps soil processes, but can also help to improve crop growth. Always compare your results with a control sample. Guide values are included as a help, but because a

large number of factors affect microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Guide

Soil Microbial 

Biomass C
463.653.5

1520.0

1304.4 5569.6mg CO2/kg soil

356.0Microbial activity indicator 22.8 80.0 mg C/kg soilSoil Basal 

Respiration       
(7-28 day)

mg C/kg soil

Data

Microbial Activity Indicator

Yours Guide Yours

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech Ag Solutions

Sample name

Wheatbelt NRM 

Brookton - Bo2 
L815

Crop Not Specified 

Yours Guide

Microbial activity indicator 22.8 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

356.0 1520.0

1304.4 5569.6

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting

management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases

then the level of bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 53.5 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Brookton - Bo3 
L810

Crop Not Specified

Yours Guide

Microbial activity indicator 60.6 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

1125.2 1520.0

4123.0 5569.6

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level

of fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 324.5 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Brookton - Bo4 
L811

Crop Not Specified

Yours Guide

Microbial activity indicator 31.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

526.9 1520.0

1930.7 5569.6

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting

management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases

then the level of bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 113.7 463.6Poor Fair Good 
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Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Brookton - Bo5 
L812

Crop Not Specified

Yours Guide

Microbial activity indicator 16.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

217.6 1520.0

797.3 5569.6

The microbial activity in your sample is poor. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting management

practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of

bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 4.7 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Brookton - Bo6 
L806

Crop Old Reveg

Yours Guide

Microbial activity indicator 37.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

649.0 1520.0

2378.1 5569.6

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 156.7 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 191.1 463.6

Yours Guide

746.7 1520.0

2736.1 5569.6

Yours Guide

Microbial activity indicator 42.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Me1 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level

of fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 294.4 463.6

Yours Guide

1039.7 1520.0

3809.8 5569.6

Yours Guide

Microbial activity indicator 56.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Me2

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 264.3 463.6

Yours Guide

954.3 1520.0

3496.6 5569.6

Yours Guide

Microbial activity indicator 52.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Me3

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level

of fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 285.8 463.6

Yours Guide

1015.3 1520.0

3720.3 5569.6

Yours Guide

Microbial activity indicator 55.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Mw4 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level

of fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 320.2 463.6

Yours Guide

1113.0 1520.0

4078.3 5569.6

Yours Guide

Microbial activity indicator 60.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Mw5

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 182.5 463.6

Yours Guide

722.3 1520.0

2646.6 5569.6

Yours Guide

Microbial activity indicator 40.8 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Mukinbudin - Mw6

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level

of fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 315.9 463.6

Yours Guide

1100.8 1520.0

4033.5 5569.6

Yours Guide

Microbial activity indicator 59.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Northam - N1 
N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 247.1 463.6

Yours Guide

905.4 1520.0

3317.7 5569.6

Yours Guide

Microbial activity indicator 49.8 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Northam - N2 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 234.2 463.6

Yours Guide

868.8 1520.0

3183.5 5569.6

Yours Guide

Microbial activity indicator 48.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Northam - N3 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting

management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases

then the level of bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 57.8 463.6

Yours Guide

368.2 1520.0

1349.1 5569.6

Yours Guide

Microbial activity indicator 23.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Northam - N4

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Microbial Activity Indicator

Yours Guide Yours

Microbial activity indicator 45.0 80.0 mg C/kg soilSoil Basal 

Respiration       
(7-28 day)

mg C/kg soil 463.6212.7

1520.0

2959.8 5569.6mg CO2/kg soil

807.8

Agent

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those that

increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil calcium is low

then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted by microbes over time to

calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes under aerobic conditions (the state your soil should be

in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like animals, plants and humans. This is used to calculate the Microbial Activity Indicator

(0 to 100) based on known values for soils. Correlations published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C

(SMBC). Soil Basal Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values reflect

the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding many crops is often a limiting factor

to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take in CO2, are located on both sides of the leaf (dicotyledons

tend to have more on the underside), which allows plants to use the CO2 emitted by soil microbes as it rises from the soil. Having a good level of microbial activity in your soil not

only helps soil processes, but can also help to improve crop growth. Always compare your results with a control sample. Guide values are included as a help, but because a

large number of factors affect microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Guide

Soil Microbial 

Biomass C

Hi-Tech

Lab no.

Wheatbelt NRM

Northam - N5

N/A

Sample name

Date

Crop

21-Oct-14

Not Specified

Customer

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is good. This result indicates that current management practices are beneficial to microbial activity and should continue to maintain a good level of microbial activity in the absence of adverse

events if maintained. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, examination of the soil analysis

can indicate benefits or potential problems. If your reading shows good to high and soil calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity. A level of >85 can indicate a higher level of

compost/trash decomposition which can result in a loss of N indicating that extra N may be required

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 384.7 463.6

Yours Guide

1296.2 1520.0

4749.4 5569.6

Yours Guide

Microbial activity indicator 69.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Northam - N6 
N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Narembeen - Nb1 
L809

Crop Not Specified

Yours Guide

Microbial activity indicator 24.6 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

392.6 1520.0

1438.6 5569.6

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting

management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases

then the level of bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 66.4 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Narembeen - Nb2 
L807

Crop Not Specified

Yours Guide

Microbial activity indicator 43.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

775.2 1520.0

2840.5 5569.6

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 201.2 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 
Narembeen - Nb3 
L808

Crop Not Specified

Yours Guide

Microbial activity indicator 38.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

673.4 1520.0

2467.6 5569.6

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 165.3 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 

Narembeen - Nb4 
L804

Crop Not Specified

Yours Guide

Microbial activity indicator 37.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

649.0 1520.0

2378.1 5569.6

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 156.7 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Hi-Tech AG Solutions

Lab no.

Sample name

Date

Crop

28-Nov-14

Not Specified

Customer Wheatbelt NRM 

Narembeen - Nb5 
L803

Agent

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

The microbial activity in your sample is poor to fair. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting management

practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of

bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted by microbes over time to

calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes under aerobic conditions (the state your soil should be

in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like animals, plants and humans. This is used to calculate the Microbial Activity Indicator

(0 to 100) based on known values for soils. Correlations published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C

(SMBC). Soil Basal Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values reflect

the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding many crops is often a limiting factor

to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take in CO2, are located on both sides of the leaf (dicotyledons

tend to have more on the underside), which allows plants to use the CO2 emitted by soil microbes as it rises from the soil. Having a good level of microbial activity in your soil not

only helps soil processes, but can also help to improve crop growth. Always compare your results with a control sample. Guide values are included as a help, but because a

large number of factors affect microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Guide

Soil Microbial 

Biomass C
463.640.6

1520.0

1170.2 5569.6mg CO2/kg soil

319.4Microbial activity indicator 21.0 80.0 mg C/kg soilSoil Basal 

Respiration       
(7-28 day)

mg C/kg soil

Data

Microbial Activity Indicator

Yours Guide Yours

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech AG Solutions

Sample name

Wheatbelt NRM 
Narembeen - Nb6 
L805

Crop Not Specified

Yours Guide

Microbial activity indicator 17.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

246.1 1520.0

901.7 5569.6

The microbial activity in your sample is poor. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting management

practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of

bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 14.8 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Lab no. Date

Microbial Activity Indicator

28-Nov-14

Customer Agent Hi-Tech Ag Solutions

Sample name

Wheatbelt NRM 

Wongan Hills - W1 
L814

Crop Not Specified 

Yours Guide

Microbial activity indicator 16.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Yours Guide

221.7 1520.0

812.2 5569.6

The microbial activity in your sample is poor. This could occur if the soil was very dry when sampled or if microbial activity in your soil has been depleted due to farming practices. It could be increased by adopting management

practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of

bacteria increases,  examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 6.2 463.6Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 234.2 463.6

Yours Guide

868.8 1520.0

3183.5 5569.6

Yours Guide

Microbial activity indicator 48.0 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Wongan Hills - W2 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

Data

Microbial Activity Indicator

Yours Guide Yours

Microbial activity indicator 60.0 80.0 mg C/kg soilSoil Basal 

Respiration       
(7-28 day)

mg C/kg soil 463.6320.2

1520.0

4078.3 5569.6mg CO2/kg soil

1113.0

Agent

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

The microbial activity in your sample is fair to good. However, it could be increased by adopting management practices that favour microbial activity, for example, those that increase soil carbon. The test is a measurement of total

microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, if your reading shows fair to good and soil calcium is low then it can indicate a higher level of

fungal activity rather than bacterial activity, examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted by microbes over time to

calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes under aerobic conditions (the state your soil should be

in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like animals, plants and humans. This is used to calculate the Microbial Activity Indicator

(0 to 100) based on known values for soils. Correlations published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C

(SMBC). Soil Basal Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values reflect

the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding many crops is often a limiting factor

to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take in CO2, are located on both sides of the leaf (dicotyledons

tend to have more on the underside), which allows plants to use the CO2 emitted by soil microbes as it rises from the soil. Having a good level of microbial activity in your soil not

only helps soil processes, but can also help to improve crop growth. Always compare your results with a control sample. Guide values are included as a help, but because a

large number of factors affect microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Guide

Soil Microbial 

Biomass C

Hi-Tech

Lab no.

Wheatbelt NRM 
Wongan Hills - W3

N/A

Sample name

Date

Crop

21-Oct-14

Not Specified

Customer

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 221.3 463.6

Yours Guide

832.2 1520.0

3049.2 5569.6

Yours Guide

Microbial activity indicator 46.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Wongan Hills - W4 

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is good. This result indicates that current management practices are beneficial to microbial activity and should continue to maintain a good level of microbial activity in the absence of adverse

events if maintained. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacterial activity increases, examination of the soil analysis

can indicate benefits or potential problems. If your reading shows good to high and soil calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity. A level of >85 can indicate a higher level of

compost/trash decomposition which can result in a loss of N indicating that extra N may be required

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 337.4 463.6

Yours Guide

1161.8 1520.0

4257.2 5569.6

Yours Guide

Microbial activity indicator 62.4 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Wongan Hills - W5

N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Key

Comments

Explanations

Disclaimer

The microbial activity in your sample is fair. Microbial activity in your soil may have been depleted due to farming practices. It could be increased by adopting management practices that favour microbial activity, for example, those

that increase soil carbon. The test is a measurement of total microbial activity which includes both fungus and bacteria levels. As the soil nutrition increases then the level of bacteria increases. If your reading shows fair and soil

calcium is low then it can indicate a higher level of fungal activity rather than bacterial activity,examination of the soil analysis can indicate benefits or potential problems.

The Microbe Activity Wise test measures activity of soil microbes directly from your sample. It measures the amount of carbon dioxide (CO2) emitted

by microbes over time to calculate Microbial Activity, Soil Basal Respiration (SBR) and Soil Microbial Biomass Carbon (C) (SMBC). Most soil microbes

under aerobic conditions (the state your soil should be in) convert carbohydrates into energy and CO2, which they emit as a waste product, just like

animals, plants and humans. This is used to calculate the Microbial Activity Indicator (0 to 100) based on known values for soils. Correlations

published in scientific journals are also used to calculate soil basal respiration (SBR, 7-28 day) and soil microbial biomass C (SMBC). Soil Basal

Respiration is the normal, steady rate of respiration in a soil. Soil Microbial Biomass C is the amount of C held in the microbial biomass. All three values

reflect the quantity and quality of soil carbon, and other microbially assistive nutrients in the soil. CO2 concentration in the atmosphere surrounding

many crops is often a limiting factor to (it is not high enough for) maximal plant production during peak growth. Stomata, the pores plants use to take

in CO2, are located on both sides of the leaf (dicotyledons tend to have more on the underside), which allows plants to use the CO2 emitted by soil

microbes as it rises from the soil. Having a good level of microbial activity in your soil not only helps soil processes, but can also help to improve crop

growth. Always compare your results with a control sample. Guide values are included as a help, but because a large number of factors affect

microbiology the guide levels may not be optimal for your specific conditions.  Visit www.microbelabs.com.au for more information.

Analysis by Microbiology Laboratories Australia Pty Ltd ACN 145 073 481. The information in this report should be

used under consideration of particular production conditions. The guide levels are derived from published data

and ongoing research carried out by Microbiology Laboratories Australia. They are intended as a general guide

only and do not take into account your specific conditions. Comparison of results with those obtained using other

methods may be inaccurate, as accurate interpretation relies on specific sampling and analysis methods.

Microbiology Laboratories Australia and APAL, and their employees or agents will not be liable for any loss or

damage arising from the use of the information supplied in this report. Please seek specific guidance and

recommendations from a qualified agriculture professional.

Soil Microbial 

Biomass C
mg C/kg soil 221.3 463.6

Yours Guide

832.2 1520.0

3049.2 5569.6

Yours Guide

Microbial activity indicator 46.2 80.0 Soil Basal 

Respiration       
(7-28 day) mg CO2/kg soil

mg C/kg soil

Customer Agent Hi-Tech

Sample name Crop Not Specified

Data

Lab no.

Wheatbelt NRM 
Wongan Hills - W6 
N/A Date

Microbial Activity Indicator

21-Oct-14

Poor Fair Good 



Site code Springtails Mites Springtails/m2 Mites/m2

Bo1 0 0 0 0
Bo2 0 0 0 0
Bo3 0 0 0 0
Bo4 2 3 440 660
Bo5 0 0 0 0
Bo6 5 0 1100 0
Me1 0 0 0 0
Me2 0 0 0 0
Me3 0 0.5 0 110
Mw4 0 0 0 0
Mw5 0 0 0 0
Mw6 0 0 0 0
N1 1 1.5 220 330
N2 0 0.5 0 110
N3 0 0 0 0
N4 0 0 0 0
N5 2.5 0.5 550 110
N6 0 0 0 0
Nb1 0 0 0 0
Nb2 0 0 0 0
Nb3 2 0 440 0
Nb4 0 0 0 0
Nb5 0 0 0 0
Nb6 2 0 440 0
W1 0 1 0 220
W2 0 0.5 0 110
W3 0 0.5 0 110
W4 6 1 1320 220
W5 1 0 220 0
W6 0 0 0 0
Sampled by Karl Svatos. 22/10/14

Soil Fauna



 

Appendix G:  GHD limitations and sample data sheets 
GHD Limitations 

Habitat assessment sheet 

Vegetation and flora assessment sheet 
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GHD Limitations 

This report has been prepared by GHD for Wheatbelt Natural Resource Management and may 
only be used and relied on by Wheatbelt Natural Resource Management for the purpose agreed 
between GHD and Wheatbelt Natural Resource Management as set out in section 1.2 of this 
report. 

GHD otherwise disclaims responsibility to any person other than Wheatbelt Natural Resource 
Management arising in connection with this report. GHD also excludes implied warranties and 
conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report 1.5. GHD disclaims liability arising from any of the 
assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Wheatbelt Natural 
Resource Management and others who provided information to GHD (including Government 
authorities), which GHD has not independently verified or checked beyond the agreed scope of 
work. GHD does not accept liability in connection with such unverified information, including 
errors and omissions in the report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information 
obtained from, and testing undertaken at or in connection with, specific sample points. Site 
conditions at other parts of the site may be different from the site conditions found at the specific 
sample points. 

Investigations undertaken in respect of this report are constrained by the particular site 
conditions, such as the location of buildings, services and vegetation. As a result, not all 
relevant site features and conditions may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may 
change after the date of this Report. GHD does not accept responsibility arising from, or in 
connection with, any change to the site conditions. GHD is also not responsible for updating this 
report if the site conditions change. 

GHD excludes and disclaims all liability for all claims, expenses, losses, damages and costs, 
including indirect, incidental or consequential loss, legal costs, special or exemplary damages 
and loss of profits, savings or economic benefit, Wheatbelt Natural Resource Management may 
incur as a direct or indirect result of the data provided for the 30 agroforestry  sites, for any 
reason being inaccurate, incomplete or incapable of being processed on Wheatbelt Natural 
Resource Management’s equipment or systems or failing to achieve any particular purpose. To 
the extent permitted by law, GHD excludes any warranty, condition, undertaking or term, 
whether express or implied, statutory or otherwise, as to the condition, quality, performance, 
merchantability or fitness for purpose of the data set provided for the 30 agroforestry sites. 
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GHD does not guarantee that the data set provided for the 30 agroforestry sites is free of 
computer viruses or other conditions that may damage or interfere with data, hardware or 
software with which it might be used. Wheatbelt Natural Resource Management absolves GHD 
from any consequence of Wheatbelt Natural Resource Management’s or other person’s use of 
or reliance on, the data set provided for the 30 agroforestry sites. 
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Habitat assessment sheet 

Site number:                                                                             Survey date: 

Site name:                                                                                 

Component Description Score 

Habitat structural complexity 

(e.g. vegetation type, 

presence/absence of over-

storey, mid-storey, 

understorey, ground cover) 

  

Type, extent and variation of 

refuge (fallen logs, branches, 

timber, woody debris, leaf 

litter) 

  

Presence/absence, number 

and variation of hollow-bearing 

trees and stags 

  

Presence/absence, number 

and variation of rocks/boulder 

piles, and the type and extent 

of each refuge 

  

Presence/absence of 

waterways including type, 

extent and habitat quality 

within waterways (including 

any artificial water points in 

proximity to the habitat) 

  

Location of the site within the 

surrounding landscape and 

habitat connectivity 

  

Size of site   
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Vegetation and flora assessment sheet 

VEGETATION SITE SHEET: habitat information Date:  Site #:  

Location;: 

Site disturbance % Frequency Nearest water 
Rehab/ plantation type: 
Do we have species list or site 
history description? 

None  Current disturbance Swamp  
Clearing  Single recent 1–10 yr Spring  
Cultivation  Few recent 1–10 yr Permanent creek  
Gravel pit  Disturbs <10 yr  Ephemeral creek  
Mining/infrastruct
ure  Disturbs >10 yr Permanent pool  

Exotic weeds  Other Ephemeral pool Climate 

Salinity  Site drainage Tidal Dry, plant stress 
Flood  Bore Dry, plants not stressed 
Animal  Good drain Dam Recent rain, no impact on veg 
Dieback  Poor drain Distance km: Recent rain, +ve veg response 
Other  Permanent wet  

Wet 
  Seasonal wet  
Current 
Grazing Grazing type Fire frequency Fire intensity Soil type 

Nil Cattle Nil No damage Major component Minor 
Light Horses Recent <1 yr Minor impact, scars on some trees Sand Sandy 
Moderate Native herbivore 

Moderate 1–5 yr 
Minor impact, scars on most trees Gravel Gravelly 

Heavy 

Pigs Few trees killed, most resprouting Clay Clayey 

Other Old >5 yr Most trees killed Silt Silty 

Landform   
Breakaway Outcrop Slope – lower Creekline Soil colour Brown 
Cliff Gully Slope – middle Swamp Red Orange 
Hill crest Swale Slope – upper Riparian bank Black Yellow 

Ridge Valley Plain Flat Drainage depression White Grey 

% rocks <2 cm  % rocks 2–30 cm  % rocks >30 cm  % bare ground  

 

Growth form table – insert sub-stratum code (U1, U2, U3, M1, M2, M3, G1, G2) 
Tree >10m Tree 2–

10m 
Tree 
<2m 

Tree 
Mallee Palm Shrub 

>2m 
Shrub 1-
2m 

Shrub 
<1m 

Cycad
s 

Tussock Grass Hummock 
Grass 

         

  

Sedge Vine Herbs Other Mallee 
Shrub 

Heath 
Shrub 

Samphir
e Shrub Chenopod Rush Grass Tree Other 
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