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Background 

Research in the 1990’s found that intensively grazing pastures 
for the whole of spring controls red legged earth mites (RLEM) 
as effectively as insecticides. Yet this tactic has not been 
adopted by producers due to the impractical number of sheep 
required. It is however reasonable to expect that some, if not 
all of the benefits could be realised by much shorter periods of 
intensive grazing. 

Insecticide resistance has recently arisen in RLEM populations 
in parts of the grain belt, renewing interest in alternative control 
methods such as intensive spring grazing around the 
Timerite® period. Grazing is an attractive option as it possibly 
has multiple benefits such as improved yields in following 
pasture or crops and better weed control in spring pasture. The 
largest benefits are expected for farms in the medium to high 
rainfall zones with more pasture Feed on Offer (FOO) and 
bigger RLEM populations. The cost to implement this spring 
grazing package in most cases would be zero, however it may 
require additional labour. In the absence of chemical control 
options, resistant RLEM’s will reduce pasture and crop yields, 
meaning a spring grazing package could recover a substantial 
proportion of these losses. 
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In 2019, we undertook three on-farm demonstrations at Boyup Brook, Cranbrook and Kalgan to 
compare the impact of intensive grazing for 2 and 4 weeks in spring on RLEM populations, around the 
Timerite® date, to an ungrazed control. Intensive grazing involved maintaining pasture FOO at 
approximately 1.4 tonne dry matter per hectare (t DM/ha). Pastures were assessed weekly and RLEM 
were sampled fortnightly in spring 2019 and after the break of the 2020 growing season. 

Boyup Brook 

In 2019, the intensively grazed plots were maintained at approximately 2t DM/ha (Figure 1). 

 
Figure 1 Feed on offer (t DM/ha) of clover based pasture at Boyup Brook in 2019 that was ungrazed, grazed for 
2 weeks or grazed for 4 weeks. 

By the end of two weeks grazing (2 Oct 2019), there were 95% less RLEM compared to the control 
(Figure 2). Two weeks after livestock had been removed from this treatment, the numbers of RLEM 
had increased 5 fold (84%), whereas FOO only increased by 0.5t DM/ha (Figures 1 and 2). Four weeks 
of grazing led to a 98% reduction of RLEM compared to the ungrazed control and a fortnight later (6 
Nov 2019) RLEM populations had crashed, indicating the population was undergoing summer 
diapause. 

Sampling in early autumn 2020 only found RLEM in the ungrazed treatment, but by early winter, only 
the 4 week grazed treatment had less than 500 RLEM per square metre (Figure 2). 

 
Figure 2 Number of RLEM in pasture at Boyup Brook that was ungrazed, grazed for 2 weeks or grazed for 4 
weeks ± standard error of mean (SEM). Arrows indicate when livestock were removed, colour indicates 
treatment. 
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Kalgan 

Within a week of imposing the intensive grazing treatment pasture FOO had fallen to 1.6t DM/ha. 
However, by the end of the 4 week grazing period FOO had risen to 3t DM/ha due to late rain lifting 
pasture growth rates (Figure 3). 

 
Figure 3 Feed on offer (t DM/ha) of kikuyu based pasture at Kalgan in 2019 that was ungrazed, grazed for 2 
weeks or grazed for 4 weeks. 

Compared to the ungrazed control, 2 and 4 weeks of grazing resulted in a 90% reduction in RLEM 
numbers. When livestock were removed after 2 weeks grazing, RLEM numbers only increased by 10 
% (Figure 4). By early November, RLEM numbers had decreased to less than 100 per square metre 
in the grazed treatments. By June 2020 the ungrazed treatment had 3 times as many mites as the 
grazed treatments. Both grazed treatments had an average of 1400 mites per square metre. 

 
Figure 4 Number of RLEM in pasture located at Kalgan that was ungrazed, grazed for 2 weeks or grazed for 4 
weeks ± standard error of mean (SEM). Arrows indicate when livestock were removed, colour indicates 
treatment. 

Cranbrook 

At the commencement of the demonstration, FOO was low for a spring pasture at 2.5t DM/ha. Grazing 
for either 2 or 4 weeks only reduced FOO to around 2t DM/ha. At the end of this 4 week period FOO 
in the ungrazed treatment had only increased by around 0.7t DM/ha, indicating the relatively low 
pasture growth rates compared to the Boyup Brook and Kalgan sites (Figures 1, 3, 5). 
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Figure 5 Feed on offer (t DM/ha) of clover, ryegrass based pasture at Cranbrook in 2019 that was ungrazed, 
grazed for 2 weeks or grazed for 4 weeks. 

Unlike the other sites, grazing did not produce a significantly different reduction in RLEM numbers 
compared to the ungrazed control, as the population had declined in the ungrazed plot due to dry 
conditions. By mid-October, RLEM numbers had crashed (Figure 6). However, by the end of May 2020, 
the ungrazed plot had 40% more mites than grazed plots, but by mid-June RLEM numbers across all 
treatments had dropped below 500 mites per square metre. 

 
Figure 6 Number of RLEM in pasture located at Cranbrook that was ungrazed, grazed for 2 weeks or grazed for 
4 weeks ± standard error of mean (SEM). Arrows indicate when livestock were removed, colour indicates 
treatment. 

Conclusion 

Intensive grazing in spring appears promising as a tactic for suppressing RLEM for the following 
season. However, it should only be used when the population of mites is above 5000 per square metre 
and FOO is more than 3t DM/ha. The aim is to have less than 1000 mites per square metre in the 
following season. To reduce the number of RLEM’s the pasture needs to be grazed to a FOO of 2t 
DM/ha or less for 4 weeks around the Timerite® period to achieve a significant reduction in mites the 
following season. 
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Case study: Serradella and biserrula in the eastern Wheatbelt  

Craig and Anna-Lisa Newman, "Karradale", Lake Grace 

Background 

Craig and Anna-Lisa Newman run a mixed cropping and sheep enterprise on 9000ha in the shire of 
Lake Grace. On average they crop 65% of the farm and run sheep on 35%, most of which have 
established regenerating pastures. The sheep business consists of 5000 head MPM (Multi-Purpose 
Merinos) which are self-replacing; the surplus ewes are sold or feedlotted pending on the market, and 
wether lambs are finished in the feedlot and sold as prime lamb. The cropping program includes barley, 
oats and some wheat along with serradella and biserrula seed crops. 

Getting started in serradella and biserrula – how and why 

In 2013 during a strategic planning meeting, the Newmans identified a major flaw in their pasture 
systems: they were almost non-existent. Cropping paddocks in a ‘break year’ were only growing 
volunteer cereals and broadleaf weeds/ryegrass as the main feed source for the sheep. Sub-clovers 
and medics were patchy and inconsistent depending on the break of the season. Any greenery needed 
to be desiccated by September/October to prepare the paddock to return to crop in the following 
season, but the result was a feed gap until crop stubbles were available after harvest. The Newmans 
felt that they could overcome the feed gap to create benefits for the livestock enterprise, but also for 
the subsequent cropping year. Around this time, the Newmans also purchased a run-down property 
with areas of acidic gravels and deep sands. 

In 2014, whilst actively looking for different options, the Newmans heard about serradella at a Regional 
Crop Update. They were drawn to some key characteristics of the pasture species: the robust nature 
of the seed to false breaks, the nutritional composition (high protein source), the biomass traits per mm 
of rainfall (more than clovers), the yield potential and harvesting ease. The ability to utilise the summer 
sowing window as a method of establishment was a realistic way to achieve their ambitious goal of 
establishing 6400ha of pastures in 5 years. High summer temperatures break down the hard-seed of 
French serradella to provide a seed bank ready to germinate at the break of the season. The Newmans 
kept in close contact with Dr Angelo Loi, DPIRD pasture specialist, during the early integration of the 
system to ensure that they followed the ‘Golden Rules’ and had success in every season. 

Establishment and management: ‘The Golden Rules’ 

Management of the pasture in the first year required close attention to stocking rates, ensuring that 
pastures are well established, grazed to a careful level then stock removed by August. This was 
particularly important in a low rainfall zone to ensure enough biomass to either set a good seedbank 
or achieve seedbank plus harvest. 

Anna-Lisa Newman advised that Angelo Loi’s summer sowing golden rules must be followed! These 
include: 

 Select paddocks with low weed content (after single or multiple non-leguminous crops) and 
where the use of sulfonyl-urea based herbicides (group B) or clopyralid (group I) has been 
avoided. 

 Use un-scarified hard seed or pods (germinability 5-10%) drilled into the soil at approximately 
1cm deep. 

 Sowing time is critical and should start as early as possible after the crop has been harvested 
and sown no later than early March. 

 Sowing rates should range between 15-30kg/ha of pods of hard seed French serradella 

 Inoculation must be carried out with dry granules. Inoculation may not be required for serradella 
in paddocks with a recent history of lupin production (including blue lupin pastures). 

 Crop stubble should be minimised as much as possible prior to sowing to expose seed or pods 
to the high summer temperatures. 

 Apply appropriate fertiliser at sowing depending on soil test results and recommendations. 
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 In the first year of establishment, red-legged earth mites need to be monitored and controlled 
as necessary. 

 Apply a suitable grass selective herbicide as post-sowing pre-emergence or in mid to late 
winter. 

 Winter grazing and/or manipulation with a broadleaf herbicide (Imazethapyr or Imazamox for 
serradella) may be essential for weed suppression. 

 It is often recommended an application of Imazethapyr as a pre-emergence treatment before 
the break of the season. 

 
Participants at a pasture field walk examine 
regenerating serradella.

 
Regenerating serradella pasture with volunteer 
cereals in a break-crop rotation on Newman's farm, 
Lake Grace.

The management strategies are no different to another legume crop like peas.  The Newman’s mindset 
had to shift from “just a pasture” to treating it “like a crop” – which resulted in successful establishment 
and better management. 

Benefits 

The Newmans are now seeing the benefits of serradella and biserrula pastures flow into both their 
sheep and cropping enterprises. Ewes are maintained in good body condition, often due to the 
presence of green feed for up to 10 months of the year. Lambing rates have increased to 100% for the 
last three consecutive years and wool production has risen in kg/hd. Soil benefits include the 
accumulation of soil nitrogen; the Newmans are now testing this theory by growing high yielding crops 
without further nitrogen being applied.   

Serradella and biserrula are hardy plant species. Biserrula is the ultimate survivor of early 
January/February rain and is able to hold on until further rain events in autumn. Both species have a 
tap root system which utilises water from lower in the profile, but biserrula is much more tolerant of 
heavy soil types and excels in much tougher conditions. Early season rainfall can be utilised and 
creates invaluable early feed in pasture paddocks. Additionally, the biserrula is competitive with weeds 
in an early break. 

Both plant species can produce high amounts of biomass relative to rainfall, which is beneficial for both 
livestock and cropping systems. Increased biomass contributes to overall soil health, nitrogen levels 
and gives ground cover, which reduces erosion risk and creates a mulch layer on the soil to help 
mitigate summer temperatures. Serradella and biserrula in crop is palatable and nutritious however 
sheep will preferentially graze other weeds first which is advantageous. The Newmans manipulate the 
pastures for grasses usually once; however, when there is intense early competition and high weed 
numbers they use a two-spray strategy, similar to how a pea or lupin break crop would be used to 
manage grasses in crop.

 

https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/Newman%20-%20regenerating%20serradella%20-%20pasture%20walk.png?itok=H0hBlciT
https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/Newman%20-%20serradella%20break%20pdk.png?itok=FqEbz8GM
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Regenerating biserrula, no herbicides applied.
 

Serradella and volunteer cereals growing in 2020, 
Lake Grace.

Problems and learning opportunities 

Pre-emergent broadleaf weed control is important; the Newmans have been caught out with late 
germinating radish on some of their newer farms, however the use of a weed-wiper has overcome the 
problem successfully. 

Other problems include identifying and managing soil type variations in large paddocks – the Newmans 
have started sowing smaller patches to biserrula to replace serradella, and they have experienced 
other typical cropping-related problems such as blocked air-seeders, sowing too deep, missing aphid 
infestations (on biserrula) and minor Budworm damage (spraying too late). 

Craig and Anna-Lisa are conscious of the risk of photosensitivity with any high protein pasture source 
but are not convinced that the condition should be only associated with biserrula. They have seen a 
small number of lambs with severe photosensitisation, but numbers have always been less than 1% of 
the flock. In most seasons they find that pasture germination often coincides with volunteer cereal 
regrowth (and other weeds) which provides carbohydrates and gives some balance to the high protein 
levels in the legumes. They offer hay during the autumn feed gap if needed and barley grain in lick 
feeders and have not seen any severe issues in their ewes to date. 

Future plans 

The Newmans plan to continue monitoring the legumes in the system and are looking to understand 
the interplay of nitrogen and potassium to ensure soil and crop nutrition are optimised. Anna-Lisa is 
particularly looking forward to seeing the full potential of these pasture species when an above average 
rainfall season occurs. At that time, they plan to capitalise on the opportunity and make hay or silage, 
and/or top up silos with pod and seed (which can store for many years).   

They may also consider adding other serradella species with different strengths and characteristics 
into this base system, but for now they are focusing on learning how to manage the overall system 
better. 

 

https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/Newman%20-%20regenerating%20biserrula.png?itok=u89xwQ3j
https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/Newman%20-%20Serradella%20and%20volunteer%20cereals.png?itok=PwXDH5S-
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Yetna canola (280ha) after serradella with 15 units 
N, 174mm growing season, average 1.6t/ha, 44.6% 
oil, no response to extra rates of N. Photo taken 
2017. 

 
Scope barley (535ha) after serradella, 20 units of 
N, 165mm growing season, 2.7t/ha, 10.25% 
protein, no response to extra rates of N.

To learn more about serradella visit: https://www.agric.wa.gov.au/pasture-species/french-serradella    

To learn more about biserrula visit: https://www.agric.wa.gov.au/pasture-establishment/biserrula   
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https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/Newman%20-%20barley%20after%20serradella.png?itok=PwXz5LrN
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Using the Pasture API to support feed forecasting and grazing 

management for southern Australia 

Dean Thomas, CSIRO WA and Peter Beale, Local Land Services NSW 
Author correspondence: dean.thomas@csiro.au  

Background 

Current and forecast pasture production is of high value to livestock farmers for feed budgeting, but 
these estimates are currently difficult and time-consuming to obtain. New digital technologies being 
developed can assist by re-purposing data from historic records, seasonal forecasts, or near real-time 
data from remote or on-farm sensors. CSIRO’s Pasture Application Programming Interface (API) 
provides a seasonal forecast at a specific location for up to 6 months into the future anywhere in 
southern Australia. The Pasture API is specified for a particular livestock enterprise and can forecast 
pasture production, ground cover, supplementary feeding and livestock growth for the scenario. As 
with any model-based system, the forecasts are only as good as the quality of the underlying models 
and input data streams. To ensure the Pasture API is operating at its best, ongoing work is bringing 
together a range of industry partners to test and improve the models and ensure that they can represent 
the regions where they are used. Further, we will navigate the best way to make the forecasts widely 
available, so they are as locally relevant as possible.  

How Pasture API works 

The Pasture API platform operates by directly accessing input data available from a CSIRO database 
to simulate a livestock enterprise using the GrassGroTM model. The underlying process model uses 
daily weather conditions from Bureau of Meteorology (BoM) sites as source data to drive water balance 
in a soil model and this determines the amount of plant available water in the root zone. If the soil 
characteristics are accurately described, plant available water will closely reflect patterns observed 
using soil probes (e.g. Figure 1). The plant available soil moisture determined in the model is then used 
to drive simulations of daily pasture growth and biomass.  

 
Figure 1 Continuous soil water content from a soil probe in east central NSW, for the period January 2015 to 
January 2018.  

By combining the resulting streams of simulation data, a historical context for current and likely 
upcoming seasonal conditions can be determined. The seasonal outlook uses climatology over a 
period of usually 20-30 years of weather data for the specified location, determined to represent enough 
variability in climate to adequately explain future scenarios. The diagrams below illustrate the seasonal 
outlook process (Figures 2a, b). The ‘spin-up’ period sets the initial state of the farm system. From that 
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point the climatology can provide a good representation of the potential future variability, assuming 
long term climatic conditions are stable. 

 

Figure 2a Percentile forecasts (10th, 50th and 90th) of total available pasture herbage (kg/ha), following 
simulated results for the preceding season.  

 
Figure 2b The same initial starting conditions are used to initialize in-season simulations across many years 
(e.g. 1981 – 2018), which generate the probabilistic forecast scenarios. 

How forecasts may be used 

One of the main use-cases for the Pasture API platform is to predict the likely pasture production in a 
paddock several months ahead, based on current seasonal conditions combined with information 
about the level of stocking, type of pasture species and soil characteristics. Once farmers gain 
confidence in the accuracy and relevance of forecasts at their location, this opens the possibility to use 
the information in advanced feed budgeting. A wide range of management decisions may be informed 
by pasture forecasting including adjusting farm stocking rates, pasture fertilizer applications, 
determining the amount of land to sow crops or retain for pasture, sowing forage crops, purchase of 
supplementary feed and conserving forage as hay or silage. Forecasts of the likely feed supply up to 
three months in advance creates the possibility to make decisions early.  

Figure 3 below illustrates the pasture production levels forecast (10th, 50th and 90th percentiles) at sites 
in Western Australia and New South Wales from May to August 2021. The black dashed and solid lines 
are the pre- and post-forecast tracking lines for the current season for comparison. For both sites, 
current and forecast conditions are above average. At Kalgan, there is a 90% likelihood of above 
average pasture available in August whereas at Jones Island the probability of above average pasture 
conditions in August is 50:50 despite the currently good conditions (Figures 3a, b).   
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3a Kalgan, Great Southern region of Western Australia 

 

 

3b Jones Island, Eastern Central region of New South Wales 

 
Figures 3a and 3b. Pasture Tracker – Website interface with Pasture API. Users can create new sites via the 
dashboard and revisit the application to see how their registered site is tracking. The chart shown displays 
historic (green shaded), current season (black dashed and solid), and probabilistic forecasts (red, yellow and 
blue) of total green herbage (kg DM/ha) for different locations. 

Research and development activities 

Projects are now underway that will further improve the pasture forecasting system and clarify the best 
delivery pathways so that the forecasts can be as locally relevant as possible. Activities include 
calibrating pasture plant models based on local field data, identifying priorities of farmers who might 
use pasture forecasts, and ensuring the other pasture research is ‘digital-ready’ so it is can be easily 
incorporated within the forecasting platform.  

A collaborative project between CSIRO, Local Land Services NSW and NSW DPI to evaluate and 
improve the GrassGroTM pasture models for several locations in northern NSW will include running 
validation experiments for the plant models used by Pasture API and comparing these with the results 
of field experiments. The outcome of the project will enable the use of improved plant models in the 
Pasture API platform, which will improve pasture growth forecasting for this region. 

Stirlings to Coast Farmers in the Great Southern region of WA is looking at how farmers can make the 
best use of the Pasture API forecasts as part of a new project funded by the Department of Agriculture 
Water and the Environment (DAWE) National Landcare Program: Smart Farm Small Grants. This work 
will help to identify and prioritise the type of forecasting information that farmers can use, and how best 
to make match the local conditions. 
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The Dryland Legumes Pasture Systems (DLPS) project is developing the next generation of annual 
pasture legumes for southern Australia. This work is funded by the Australian Government via DAWE, 
and GRDC, MLA and AWI as part of its Rural R&D for Profit program. Parallel pasture modelling work 
in the DLPS project will ensure that the research is ready to be incorporated within the Pasture API 
forecasting platform. 

Where to next? 

 Representative livestock system scenarios and calibrated pasture models will improve 
forecasts 

 The possibility of data-model fusion will allow farm-level sensors to be used to inform models 
and improve the precision of forecasts 

 Implementing efficient processes for grower groups seeking to publish pasture forecasts on 
their websites 

 Engagement with end-users so that the applications are built to be agile and locally relevant 
as possible and to synthesise and report priority information for decision support.   

Further reading 

Thomas, D.T., Mitchell, P.J., Zurcher, E.J., Herrmann, N.I., Pasanen J., Sharman C., Henry, D.A. 
(2019) Pasture API: A digital platform to support grazing management for southern Australia. In: 
MODSIM 2019; 1-6 December 2019; Canberra, Australia. Modelling and Simulation Society of 
Australia and New Zealand Inc. (MSSANZ). pp. 393-399. 

Thomas, D.T., Flohr, B.M., Monjardino, M., Loi, A., Llewellyn, R.S., Lawes, R.A. and Norman, H.C. 
(2021) Selecting higher nutritive value annual pasture legumes increases the profitability of sheep 
production. Agricultural Systems. Submitted. 
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Pastures from Space Update 

Pastures from Space is a web based service that provides weekly Feed on Offer (FOO) and Pasture 
Growth Rate (PGR) information for the WA agricultural zone over the growing season which is based 
on remote sensing of 'greenness' and on-farm measurements of actual feed on offer. The project was 
jointly developed by CSIRO, Landgate and DPIRD, and started in 2002. The service was suspended 
in 2018 but has since been re-released by the Department of Primary Industries and Regional 
Development (DPIRD) in 2019. 

The project partners have been working hard behind the scenes to build more functionality to the free 
public site, which at present only allows viewing of images but doesn’t have any interpretive functions. 

DPIRD is close to testing and release of an additional feature which allows users to select their PIC or 
property identification number; and see the cumulative pasture production for the current season 
against the average, best and worst years, and view pixel level data for FOO and PGR for the season. 

Ground truthing over this current season will evaluate the accuracy of using the Sentinel satellite 
imagery versus MODIS satellite imagery to estimate FOO and PGR. The exciting thing about this is 
that Sentinel imagery will allow detail down to a 20m x 20m (0.04ha) pixel on cloud-free days, rather 
than the larger 250m x 250m (6.25ha) MODIS satellite pixels. 

Other additional functionality is being developed by the project partners over the next 12 to 18 months 
and all of the FOO and PGR data will also be added to the public domain, meaning that private 
providers will be able to utilise the information to design client specific tools and outputs. 

To learn more about how Pastures from Space works visit: 
https://www.agric.wa.gov.au/sheep/understanding-pastures-space-south-west-western-australia  

To view the current weekly maps for south West WA: 
https://dafwa.maps.arcgis.com/apps/webappviewer/index.html?id=53c41a43783540dabca26ceb69a2
ea0f 

  

http://dafwa.maps.arcgis.com/apps/webappviewer/index.html?id=53c41a43783540dabca26ceb69a2ea0f
https://www.agric.wa.gov.au/sheep/understanding-pastures-space-south-west-western-australia
https://dafwa.maps.arcgis.com/apps/webappviewer/index.html?id=53c41a43783540dabca26ceb69a2ea0f
https://dafwa.maps.arcgis.com/apps/webappviewer/index.html?id=53c41a43783540dabca26ceb69a2ea0f
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Ovine Observer is available electronically 

Thank you to all those subscribers who have sent in an email address so that you can receive the 
Ovine Observer electronically. Please feel free to forward the Ovine Observer on to friends and 
colleagues who may like to join the e-copy list. To sign up to receive the Ovine Observer you can go 
to www.agric.wa.gov.au/newsletters/ovineobserver and fill out the sign up form. 
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