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Readers are responsible for assessing the relevance and accuracy of the content of this publication. The Grains 

Research and Development Corporation will not be liable for any loss, damage, cost or expense incurred or 
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Cereal root diseases cost grain growers in excess of $200 million  
annually in lost production. Much of this loss can be prevented. 
Using PREDICTA® B soil tests and advice from your local accredited agronomist,  
these diseases can be detected and managed before losses occur. PREDICTA® B  
is a DNA-based soil-testing service to assist growers in identifying soil borne  
diseases that pose a significant risk, before sowing the crop.
Enquire with your local agronomist or visit  
http://pir.sa.gov.au/research/services/molecular_diagnostics/predicta_b

Potential high-risk paddocks: 
■  Bare patches, uneven growth,  

white heads in previous crop 
■  Paddocks with unexplained poor yield  

from the previous year 
■  High frequency of root lesion  

nematode-susceptible crops,  
such as chickpeas 

■  Intolerant cereal varieties grown  
on stored moisture 

■ Newly purchased or leased land
■ Cereals on cereals
■ Cereal following grassy pastures 
■ Durum crops (crown rot)

There are PREDICTA® B tests for  
most of the soil-borne diseases of  
cereals and some pulse crops: 
■ Crown rot (cereals) 
■ Rhizoctonia root rot 
■ Take-all (including oat strain) 
■ Root lesion nematodes 
■ Cereal cyst nematode 
■ Stem nematode 
■ Blackspot (field peas)
■ Yellow leaf spot
■ Common root rot
■ Pythium clade f
■ Charcoal rot 
■ Ascochyta blight of chickpea
■ White grain disorder
■ Sclerotinia stem rot

PREDICTA® B 
KNOW BEFORE YOU SOW

CONTACT:
Russell Burns
russell.burns@sa.gov.au
0401 122 115

SOUTHERN/WESTERN REGION*

*CENTRAL NSW, SOUTHERN NSW, VICTORIA, TASMANIA, SOUTH AUSTRALIA, WESTERN AUSTRALIA

http://pir.sa.gov.au/research/services/molecular_diagnostics/predicta_b
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P Level 4 | 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604
T +61 2 6166 4500  F +61 2 6166 4599  E grdc@grdc.com.au  

GET THE LATEST 
INFO ON THE GO

The GRDC’s podcast series features some of the 
grains sector’s most pre-eminent researchers, growers, 
advisers and industry stakeholders sharing everything 
from the latest seasonal issues, to ground-breaking 
research and trial results with on-farm application.

For iPhone or iPad: 
■  go to iTunes or the Podcast App and search for ‘GRDC’ 
■  subscribe to the GRDC podcasts; and 
The programs will automatically download to your phone or tablet as they 
become available. 

For Android: 
■  Download the ‘Soundcloud’ app on your android
■  Search for ‘Grains Research and Development Corporation’ 
■  Follow to receive new podcasts 

For PC
■  go to www.grdc.com.au/podcasts



 

MACKILLOP FARM MANAGEMENT GROUP 

MacKillop Farm Management Group has a membership base 

which covers farming businesses from Sherwood in the north, to 

Millicent in the south, Goroke in the east and Mount Benson in 

the west. 

We keep our members and sponsors updated by being con-

stantly in contact via a variety of methods – weekly email, social 

media, website, field days, crop walks, Annual Trial Results 

book, printed material and personal contact. 

 

We believe in what we do and this drives us to strive for continu-

ous improvement of the land and how we produce and trade our 

food. 

Agriculture is ingrained in our identity and is reflected in our pas-

sion and pride for our region, our people and our produce. 

We will ensure a vibrant farming future on the Limestone Coast 

for ours and future generations by being renowned for excel-

lence and leading innovation through collaboration. 

We will achieve this by continuing to be a leading provider of in-

novative research, by collaborating to translate and extend 

knowledge across our farming community and beyond the farm 

gate. 

DRIVING INNOVATION, PRODUCTIVITY AND PROFITABILITY 

Contact Details 
Meg Bell (Chief Executive Officer) 
Phone: 0433 499 630 
ceo@mackillopgroup.com.au 
Postal Address:  PO Box 1364, Naracoorte SA 5271 

Mackillop Farm Management Group 

@Mackillopfarm 

www.mackillopgroup.com.au 

 COLLABORATIVE   |  TRUSTWORTHY  |  INNOVATIVE   |  RESPECTFUL   |  INDEPENDENT   |  PROUD  

http://www.mackillopgroup.com.au


Long Term Yield App 
Easy access to the analysed 
NVT Multi Environment 
Trial (MET) data. 

Crop Disease Au App 
Access to current disease 
resistance ratings &  
disease information.

Long Term Yield Reporter
New web-based high speed Yield Reporting tool, easy-to-use means of accessing 
and interpreting the NVT Long Term MET (Multi Environment Trial) results.

http://app.nvtonline.com.au/

www.nvtonline.com.au

LENTIL  |  LUPIN  |  OAT  |  SORGHUM

NVT
CANOLA  |  WHEAT  |  BARLEY  |  CHI  CKPEA  |  FABA BEAN  |  FIELD PEA  |

NVTapps_A4_1811.indd   1 9/11/18   1:54 pm

http://www.nvtonline.com.au
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Background
Canola establishment has become an emerging 

issue within central NSW over the past decade, due 
to increased seed costs, reduced seeding rates, 
unreliable autumn rainfall and sowing into marginal 
seedbed conditions.

Canola seed costs from 1990 to 2010 were 
relatively stable at 4% of total input costs, and have 
since increased to 14% of total input costs in 2018 
(NSW DPI crop budgets). The increased seed cost 
is largely related to the dominance of H varieties 
over OP varieties since 2011 to 2018 (Figure 1). 
Target plant density during the era that OP varieties 
dominated the market place (pre-2010) was 50–80 
plants m² (Wurst et al. 1997) and seeding rates 
between 3–5kg/ha. However, since the adoption of 
hybrids, the target plant density has been reduced 
to approx. 20–50 plants m² (Zhang et al. 2016, 
Matthews et al. 2018) depending on rainfall zone. 
Currently, best management practice is to firstly 
determine target plant density (plants m²) for your 
rainfall region, and then determine seeding rates via 
knowledge of seed size, germination percentage (%) 
and estimate of establishment %.

Recent developments in understanding variety 
phenology, sowing time, and the adoption of slower 
developing spring varieties have brought forward 
the sowing window from 25 April to early April (Brill 
et al. 2018) for slower developing spring types. This 
broader, more flexible sowing window enables 
canola establishment to occur when seasonal 
conditions allow (i.e. rainfall events), rather than wait 
for the traditional Anzac Day trigger point to initiate 
sowing. This greatly improves the flexibility of the 
farming system, however, establishing canola in 
early April has the disadvantage of high seedbed 
moisture dry-back due to greater evaporation 
demands caused by higher temperatures. For 
example, at Parkes (medium rainfall zone), the 
average daily evaporation reduces from 5.9mm, 
3.7mm to 2.2mm across the respective months of 
March, April and May (Figure 2). This means that 
a shallow planted canola seed is at higher risk of 
seedbed moisture dry-back if sown in early April 
compared to May, particularly in the warmer regions 
of NSW (i.e. Condobolin).

Keywords
 canola establishment, fertiliser placement, sowing speed, stubble management.  

Take home messages
 Across 95 paddocks within the low, medium and high rainfall zones of central NSW, the  average 

canola establishment was 48%, and ranged from 17% to 86%.

 Seed size was the main differentiating factor that improved canola establishment.

 Other key agronomic factors for improved canola establishment were stubble removal, reduced 
sowing speed, shallow seed placement and phosphorus (P) fertiliser separated from the seed.

 Hybrid (H) varieties were generally larger in size, and establishment was better than open-
pollinated (OP) varieties. 

Col McMaster¹, Ian Menz² and Alan Stevenson¹.
1NSW DPI Orange; ²NSW DPI Wagga.

GRDC project code: BLG110

Canola establishment across central NSW
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In summary, the margin for error in establishing 
canola is small, we are now sowing less seeds, 
they are costing more money, and we are placing 
those seeds in higher moisture dry-back conditions.  
Successful canola establishment is a significant 
factor, and a risk in canola production. The primary 
purpose of this survey was to evaluate current 
canola establishment rates and uniformity of plant 
spacings. The secondary purpose of the survey 
was to evaluate management practices that affect 
canola establishment, such as stubble management, 
seeding systems, fertiliser and seed quality.

Method
A field survey was conducted in 2017 across 

95 commercial paddocks within the low, medium 
and high rainfall zones of central NSW (approx. 30 
paddocks from each rainfall zone). Paddocks were 
selected from the following localities — Tottenham, 
Tullamore, Trundle, Condobolin, Bogan Gate, Parkes, 
Forbes, Marsden, Manildra, Cowra, Young, Boorowa 
and Jugiong.

Paddocks were selected to include various 
combinations of stubble management (burnt, 

Figure 1. Year release of H or OP canola varieties in Australia from 1978 to 2017 (Source: Steve Marcroft).

Figure 2. Average daily evaporation rates across central NSW during March, April and May (Source: CliMate).
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Breeding type  Rainfall region  Total
 Low Med High 
Hybrid 4 18 22 44
Clearfield®	 1	 9	 7	 17
Conventional	 3	 4	 	 7
Roundup	Ready®	 	 2	 2	 4
Roundup	Ready®	+	Triazine	Tolerant	 	 	 2	 2
Triazine	Tolerant	 		 3	 11	 14
OP 28 22 1	 51
Triazine	Tolerant	 28	 22	 1	 51
		 32	 40	 23	 95

Table 1. Breeding	type	and	herbicide	tolerance	of	paddocks	surveyed	across	the	low,	medium	and	high	rainfall	zones	of	
central	NSW	in	2017.

retained and cultivated) and seeding system 
(knifepoint /presswheel, disc or scatter-plate).  
The survey design allowed for 10 paddocks with 
each combination of stubble management and 
seeding system from each rainfall zone (low, 
medium and high).

Plant establishment was measured across  
15 x 1m² quadrants per paddock, and from this an 
establishment % was determined via knowledge 
of seed size and sowing rate. If the seed size 
was unknown, a sample was taken for seed size 
determination. Plant population and plant uniformity 
were measured via the development of the ’vacancy 
%’ method. This method relies on using a 1m² 
section of mesh with 10cm squares. The mesh is 
used as the quadrant to count plants across 4 x 1m 

linear rows, as well as to count the total number of 
vacant squares within four linear metres. From this 
plant population and a vacancy % were determined.

Other data collected from each paddock 
includes sowing date, seeding depth, fertiliser 
rate/placement/source, variety, seeding rate, GPS 
coordinates, seed treatment, sowing speed, soil 
type, seedbed moisture conditions at sowing, and 
crusting events post sowing. 

Results and discussion
A wet March and some timely rainfall events 

in April (Figure 3) allowed canola to be sown into 
favourable seedbed conditions across the low, 
medium and high rainfall zones of central NSW 

Figure 3. Daily autumn rainfall events across Condobolin, Parkes and Cowra in 2017.
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Frequency Establishment (%) Plants density (m²) Vacancy (%)
Min	 17%	 10	 76%
1st	Quartile	 38%	 19	 56%
Mean	 48%	 26	 47%
3rd	Quartile	 58%	 32	 39%
Max	 86%	 64	 18%

Table 2. Establishment,	plant	density	and	vacancy	%	on	95	paddocks	surveyed	in	central	NSW	in	2017.

in 2017. March rainfall was above the long-term 
average (LTA) at Condobolin, Parkes and Cowra, 
with an additional 41mm, 56mm and 49mm above 
the LTA, respectively. Seedbed moisture conditions 
were favourable at the start of April, and then 
started to decline from mid-April onwards. Additional 
rainfall around Anzac Day ensured favourable crop 
establishment for most of central NSW. In  
the paddock survey, the earliest, median and  
last sowing dates were 10 April, 22 April and  
10 May, respectively.

Across the 95 survey paddocks, 44 were hybrid 
varieties and 51 were OP (Table 1). Breeding type (H 
or OP) was largely influenced by growing season 
rainfall and length of growing season, with H 
varieties dominating the high rainfall zone (22 H, 1 
OP), OP dominating the low rainfall zone (4 H, 28 
OP), and an even split between H and OP in the 
medium rainfall zone (H 18, OP 22). Refer to Table 1 
for further details

Across the 51 survey paddocks that were OP,  
16 paddocks were purchased seed and  
35 paddocks were grower retained seed. 
Interestingly, only four of the 35 grower retained 
seed paddocks were not graded to seed size. Seed 
size grading ranged from 1.6mm to 2mm sieve size, 
however the sieve size was determined by the 
ratio of total seed graded to how much seed was 
required for the following sowing. 

Interestingly, across all paddocks the average 
seeding rate was 2.5kg/ha for OP (1.6–4kg/ha), 
and 2.4kg/ha for H (0.9–3.2kg/ha). The average 
seed size from the H varieties was 4.9g/1000 seed 
(203,610 seeds/kg), and 3.9g/1000 seeds (257,106 
seeds/kg) for the OP.

Table 2 illustrates a summary of results for 
establishment %, plant density and vacancy %. The 
average establishment was 48%, and the majority 
(between 1st and 3rd Quartile) of paddocks ranged 
between 38% and 58%. Establishment improved 
from low to medium to the higher rainfall zone, with 
the low, medium and high rainfall zones achieving a 
respective 43%, 47% and 55% establishment.

While each paddock had 36 pieces of information 
recorded, the main factor that differentiated 
establishment % was seed size. The mean seed 
size was 4.3g/1000 seeds and ranged from 3.3g to 
6.6g/1000 seeds.     

Figure 4 shows that establishment improved 
as seed size increased, however this trend was 
not linear and establishment decreased between 
the seed size of 4g and 4.5g/1000. In addition 
to seed size, there was an average increase in 
establishment by 6% (points) from selecting an H 
seed over an OP seed (51% establishment for H, and 
45% establishment for OP).     

After seed size, the top four agronomic practices 
that influenced canola establishment were seeding 
system (P=0.01), stubble management (P=0.02), 
sowing speed (P=0.02) and P fertiliser placement 
(P=0.05).       

On average, reducing stubble loads via 
either burning or cultivation improved canola 
establishment by 10% (Figure 5). The main benefit 
appears to be from the physical removal of the 
stubble, rather than cultivated seedbed.    

Table 2 shows that the average vacancy % was 
47%, and ranged from 18% to 76%. Further research 
trials are being undertaken to develop calibration 
relationships between vacancy % and grain yield.

Interestingly, old seeding system technology such 
as ’scatter-plates’ performed well in this survey. On 
average, the highest establishment of 58% was 
achieved with scatter-plates, and then reduced to 
49% and 41% with the respective knifepoint and disc 
machine seeding systems. It is likely that the main 
benefits of the scatter-plate seeding system are due 
to shallow seed placement and favourable autumn 
conditions in 2017.      

Establishment decreased as sowing speed 
increased, with a 16% establishment reduction if 
speed increased from 6–8km/hr to 13–17km/hr.    

On average, there was a 7% reduction in 
establishment if P fertiliser was not separated from 
seed. There were two main groups of P fertiliser 
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Figure 4. Fitted and observed relationship between seed size (g/1000 seeds) and canola establishment % 
with 95% confidence intervals.

Figure 5. Effect of stubble management, seeding system, sowing speed and fertiliser placement on canola 
crop establishment. Standard error bars shown.
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rates — 40% of paddocks had between 50–75kg/ha 
monoammonium phosphate (MAP) and another 40% 
had between 75–100kg/ha MAP.

Conclusion
Despite favourable sowing conditions in 2017, 

these results suggest there is an opportunity for 
improved canola establishment in central NSW. 
Effectively, growers are only establishing half of what 
they purchase, and if the autumn break was less 
favourable, it is likely to be much less. Traditionally, 
growers would apply an extra 1–1.5kg/ha of seed to 
compensate for poor sowing conditions, however 
this is no longer an option given the associated 
higher costs with hybrid seed. 

Seed size was the main differentiating factor that 
improved canola establishment, while the other 
key agronomic practices were stubble removal, 
reduced sowing speed, shallow seed placement 
and P fertiliser separated from the seed. Hybrids 
were generally larger in size, and establishment was 
better than OP varieties. Further research is required 
to evaluate why the relationship between seed size 
and establishment was not linear.

The benefits of the scatter-plate seeding 
system in 2017 were likely to be associated with 
shallow seed placement combined with weather 
conditions that provided moist conditions for the 
canola seedling to germinate and establish. Canola 
establishment results are likely to be different if 
moisture seeking was required. These results 
highlight the importance of taking time to set 
up seeding equipment, particularly with the disc 
seeding machine as they are typically used in high 
stubble load paddocks, sowing speeds are higher 
and have limited fertiliser separation from the seed. 
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PAGE 10MODULE 04  Drift management strategies

3.  Drift management strategies:  
things that the spray operator 
has the ability to change

Factors that the spray operator has the ability to change include the sprayer set-
up, the operating parameters, the product choice, the decision about when to start 
spraying and, most importantly, the decision when to stop spraying. 

Things that can be changed by the operator to reduce the potential for off-target 
movement of product are often referred to as drift reduction techniques (DRTs) or drift 
management strategies (DMSs). Some of these techniques and strategies may be 
referred to on the product label. 

3.1 Using coarser spray qualities
Spray quality is one of the simplest things that the spray operator can change to 
manage drift potential. However, increasing spray quality to reduce drift potential 
should only be done when the operator is confident that he/she can still achieve 
reasonable efficacy. 

Applicators should always select the coarsest spray quality that will provide 
appropriate levels of control.  

The product label is a good place to check what the recommended spray quality is for 
the products you intend to apply. 

In many situations where weeds are of a reasonable size, and the product being 
applied is well translocated, it may be possible to use coarser spray qualities without 
seeing a reduction in efficacy. 

However, by moving to very large droplet sizes, such as an extremely coarse (XC) 
spray quality, there are situations where reductions in efficacy could be expected, 
these include:

•	 using contact-type products;

•	 using low application volumes;

•	 targeting very small weeds;

•	 spraying into heavy stubbles or dense crop canopies; and

•	 spraying at higher speeds.

If spray applicators are considering using spray qualities larger than those 
recommended on the label, they should seek trial data to support this use. Where data 
is not available, then operators should initially spray small test strips, compare these 
with their regular nozzle set-up results and carefully evaluate the efficacy (control) 
obtained. It may be useful to discuss these plans with an adviser or agronomist and 
ask him/her to assist in evaluating the efficacy.

 For more 
information see the 
GRDC Fact Sheet 
‘Summer fallow 
spraying’ Fact 
Sheet

Drift Reduction 
Technology an 
introduction

PLAY VIDEO  

Tom Wolf

Module 17  
Pulse width modulation systems  
How they work and set-up  
considerations

SPRAY APPLICATION MANUAL FOR GRAIN GROWERS

Graham Betts and Bill Gordon

Module 11  Pumps, plumbing and components

How they can work together 

SPRAY APPLICATION MANUAL FOR GRAIN GROWERS

PAGE 7MODULE 08 Calibration of the sprayer system – ensuring accuracy MODULE 08 Calibration of the sprayer system – ensuring accuracy

Step 2: Check pressure

Check the pressure in each boom section adjacent to the inlet and ends of the 
section. If only using one calibrated testing gauge, set the pressure to achieve,  
for example, 3 bar at the nozzle outlet.

Mark the spray unit’s master gauge with a permanent marker. This will ensure the 
same pressure is achieved when moving the test gauge from section to section.

Step 3: Check flow meter output 
•	 If pressure across a boom section is uneven check for restrictions  

in	flow	–	kinked	hoses,	delamination	of	hoses	and	blocked	filters.	 
Make the required repairs before continuing.

•	 When the pressure is even, set at the desired operating pressure. 
Record	litres	per	minute	from	the	rate	controller	display	to	fine-tune	 
the	flow	meter	(see	flow	meter	calibration).

•	 Without	turning	the	spray	unit	off,	collect	water	from	at	least	four	
nozzles per section for one minute (check ends and middle of the 
section and note where the samples came from).

Flow though  
pressure tester. 

Photo: Bill Gordon

Options for 
measuring 
pressure at the 
nozzle 

Measuring 
nozzle pressure 
and output to 
check	flow	
meter accuracy

PLAY VIDEO  

PLAY VIDEO  

GrowNotesSpray_adA41810_outline.indd   1 10/10/18   5:52 pm

http://grdc.com.au/Resources/GrowNotes-technical
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Background
Soil acidification currently affects more than two 

million hectares of agricultural land in SA and is 
expected to increase to 4 to 5 million hectares over 
the next few decades. Soil acidity is emerging in 
previously unaffected areas throughout much of the 
low to medium rainfall cropping areas on historically 
neutral soils, sometimes with alkaline subsoils, and 
on clayed land in the South East. This is having a 
considerable effect on crop and pasture growth. 
Department for Environment and Water (DEW) (2017) 
estimates that soil acidity causes $88 million per 
year of lost production in SA.

The rate of acidification has increased due to 
the high use of nitrogen (N) fertiliser and increased 
cropping/hay intensity and yields (Moore, G.A., 2001; 
Nolan, N.S. and Healey, M.J., 2003). Acidification of 
sub-surface (10-20cm) soil layers has increased in 
the more traditional acid areas and is more difficult 
to diagnose and treat. 

 Method
The GRDC soil acidity project RSS00010 

delivered several components to improve the 
awareness and treatment of acid soils across SA. 
These included identifying barriers to lime use, 
research needs, the establishment of a state acidity 
committee, the development of various decision 
support tools, various training and awareness 
activities with growers and agribusiness, support to 
various regional projects and trials, and establishing 
a soil acidity website with key information and tools. 
Other GRDC projects are examining sub-surface 
acidity treatments with a site at Koppio and various 
sites examining tolerance of pulses and rhizobia to 
acidity (R. Ballard, SARDI). 

Additional projects funded through DEW, National 
Landcare Program and several National Resources 
Management Boards (NRMBs) provide assistance to 
these components and allowed other investigations 
including; examining pH stratification under no-

Keywords
 soil acidity, liming. 

Take home messages
 Soil acidity is increasing in low buffered soils in the low to medium rainfall cropping zone.

 New decision support tools are available to compare liming products, estimate paddock 
acidification rates and determine the economic cost of doing nothing.

 pH stratification under no-till and sub-surface acidification are issues which need different 
approaches to soil testing and treatment.

 Trials comparing lime sources have shown greater responses with better quality limes, especially 
in sensitive crops, although restricted by the subsoil ‘acid throttle’.

 Soil pH mapping provides a method of determining pH variation in paddocks and allows 
precision lime application.

B W Hughes¹ and A P Harding¹.
1Primary Industries and Regions, SA.

GRDC project codes: DAW00252, RSS00010

Latest strategies for treatment of soil acidification
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till farming systems, occurrence of manganese 
toxicity in SA, N efficiency and collating of lime use 
information and sources. 

Results and discussion
Extent of soil acidity

The state acidity map highlighting current and 
future areas with soil acidity is shown in Figure 1. 
This map highlights components of land systems 
which are vulnerable even in lower rainfall districts 
where many sandy soils are poorly buffered  
against acidity. 

Lime use

During the GRDC project, lime use increased by 
approximately 50% in SA, however it was estimated 
that this is still well below amounts needed to 
correct current acidification rates. Hence, if lime 
applications remain at present levels, the area 

affected by soil acidity in SA is expected to double 
over the next few decades.

Lime use has been increasing since 2007, from 
78,000 tonnes to approximately 168,000 tonnes 
state wide, with large increases on Eyre Peninsula, 
the Mid North and Kangaroo Island associated with 
increased cropping. Even so, there is a considerable 
backlog or lime deficit and rates need to increase. 

Lime sources and comparison trials

Two sites, at Tungkillo (Tungkillo Landcare Group, 
established 2014); and Wirrabara (Laura Ag Bureau, 
established in 2015,) enabled some comparison of 
lime sources. 

The Tungkillo trial site was deep loamy sand over 
clay and 3t/ha and 6t/ha lime was topdressed in a 
no-till system. The site was worked to approximately 
8cm in its third year. There were good lime 
responses in year 2 and year 4, but no response 
under lupins in year 3.

Figure 1. Areas of SA with current and future acidification potential (Source: DEW, 2018).
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Key findings from Tungkillo:

• The two better quality lime products seemed 
to have reacted quicker, moved further into the 
soil and after four year’s performance were still 
better than the coarser products when applied 
at the higher rates. (better lime quality linked to 
fineness and dispersion)

• The trial showed little impact from calciprill  
and liquid lime applied at much lower rates  
as recommended by the supplier, although  
they were not placed in the seeding furrow, 
calciprill was drilled pre-sowing and liquid lime 
surface applied. 

• High rates of lime (6t/ha) responded better in 
terms of grain yield than the lower rate (3t/ha), 
this persisted after four years.

The Wirrabara trial which was also under a no-till 
system showed limited lime response in years 2 
to 4. The site was on a sandy-loam over clay, lime 
treatments rates were corrected for neutralising 
value to the equivalent of 3t/ha and 6t/ha at 100% 
total neutralising value (TNV). A sulphur treatment at 
1t/ha was applied (elemental sulphur) to determine 
the effects of increased acidification. In 2018 the 
control had a pH of 4.3 (CaCl2) and the sulphur 
treatment had a pH of 4.0 (CaCl2).  

Figure 3. Cumulative lime response (mean of replicates) at Wirrabara lime trial site, 2016 to 2018.

Figure 2. Lime responses as cumulative % increase over control at Tungkillo, barley 2015 and wheat 2017.  
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Key findings from the Wirrabara trial:

• The higher quality products (finer) have 
generally responded better.

• A persistent acid layer (the ‘acid throttle’) at 
7.5cm to 10cm was not corrected by the lime 
treatments and is still restricting growth. 

• This site has had some indications of marginal 
manganese toxicity in the sulphur and control 
treatments, which was supported by relatively 
high manganese levels in plants. 

Manganese toxicity 

Many soils in SA have issues with aluminium 
toxicity when they acidify. Manganese toxicity, while 
observed in the eastern states, is not common in 
SA. In the Wirrabara trial in 2018, the canola plant 
manganese levels observed under the ‘sulphur’ 
treatment were considerably higher than the other 
treatments. Manganese toxicity has also been 
observed in lucerne at Marrabel. (R. Merry, CSIRO)

A review of the likely extent of manganese toxicity 
was undertaken on older soil and plant databases 
from a SA perspective. Few occurrences of high 
levels of soil or plant manganese levels were 
found, indicating toxicity will only be observed on 
an occasional basis. Higher levels of manganese 
are more common on the loamier soils in the Mid 
North and the issue is exacerbated by warm wet 
conditions which releases manganese into available 
forms. Sandy soils are unlikely to have manganese 
issues as levels recorded are very low.

Decision support tools 

Three tools based on excel are available on  
the soil acidity website (https://agex.org.au/project/
soil-acidity/):

1. Lime Cheque – This estimates lime 
application rates for acidic soils and compares 
the costs of lime from different suppliers. 
Inputs required include lime costs, freight, 
spreading charge, actual and target pH and 
lime quality information. It can also use for 
Neutralising Value (NV), purity or for Effective 
Neutralising Value (ENV) and fineness.

2. Maintenance Lime Rate calculator – This 
estimates the lime required to counteract the 
annual acidification of the surface soil layer, 
based on product removal, fertiliser inputs, soil 
and leaching impacts and legumes. It can be 
used on a paddock basis.

3. Acid cost – This estimates the losses in 
production for a farm business caused by 
acidic soils using all available trials with lime 
response data by pH. Inputs include current 
pH, crop type and $/tonne.

Subsoil acidity and pH stratification 

Many of our current lime recommendation 
are based on trials conducted many years ago 
under old cropping systems where tillage and 
incorporation of lime were common. In the absence 
of tillage, topdressed lime moves slowly into the 
subsurface layers, and acidification below 5-10cm 
is possible, even though lime was applied to the 
surface. This type of pH stratification results in an 
acid layer that restricts root growth and crop yields, 
especially for sensitive crops like pulses – the so 
called ‘acid throttle’.

Figure 4. Plant manganese levels in canola at Wirrabara lime trial in 2018. Levels > 300 and > 530 mg/kg 
are considered high and toxic, respectively.

https://agex.org.au/project/soil-acidity/
https://agex.org.au/project/soil-acidity/
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Investigations were carried out on six no-till sites 
that had a history of lime application to examine pH 
stratification under modern farming systems. The 
mean pH of four of the sites by depth is shown in 
Table 1 and indicates occurrence of this issue.

This type of stratification can be solved by 
strategically incorporating lime, but this becomes 
costly the deeper the ‘acid throttle’. Experience from 
other states suggests that the topsoil pH needs 
to be kept above 5.5 to encourage lime to move 
deeper into the soil. Other techniques currently 
being examined to overcome sub-surface acidity 
include: the rate and type of lime; mixing lime with 
other products (e.g. gypsum, composts/manure); 
more soluble alkaline material such as silicates, 
calcium nitrate; and possibly biological methods to 
improve incorporation. 

Acidity diagnosis 

Emerging acidity develops gradually and until 
it becomes a serious issue it is usually difficult to 
recognise based on crop symptoms. By the time 
crop symptoms are visible, production has already 
been compromised for several years. Sensitive 
crops like lentils and canola will be the first to show 
patchy growth with areas of low vigour, short fat 
roots, poor phosphorus uptake and poor nodulation 
in legumes. 

A regular soil testing program where the 
top soil of each paddock is tested every 3-5 
years is the best approach. These samples can 
also help to monitor soil nutrients and fertiliser 
recommendations. Acidity is often patchy across 
a paddock so it is important to take separate soil 
samples, focussing on areas where crop growth 
and yields are best and worst. Lime is generally 
recommended where the topsoil pH measured in 

calcium chloride is less than 5.2- the aim is to keep 
the 0-10cm layer at 5.5 or greater and the 10-20cm 
at 5.0 or greater.  

pH mapping and variable rate lime applications 
can be highly cost effective, ensuring the lime is 
applied to areas of the paddock that need it the 
most. Several precision pH mapping operators are 
now established to precision map pH, and therefore, 
assist with diagnosing acidification and variable lime 
application. 

It is important to test paddocks which are 
vulnerable to pH stratification after liming (no 
till, limed at normal rates – 2-3t/ha) to review 
effectiveness of the application and to monitor 
subsoil acidity. Soil sampling at 0-5, 5-10 and 10-
20cm is suggested to examine the pH profile. (and 
20-30cm if a deep topsoil) Although this increases 
the number of soil tests considerably, these samples 
can also be used to measure available soil moisture 
and N where required. Field pH kits available 
from hardware shops can be used to assess pH 
stratification by depth.

Conclusions
Latest strategies for managing soil acidification 

include the ability to: 

• calculate the acidification rate; 

• calculate the cost of not liming; 

• compare the economics of liming products; 

• identifying and treating stratification post liming 
under no till; 

• use of pH maps to examine acidity variation 
within paddocks and allow precision lime 
applications.

pH (CaCl2) under long term no till  
Site	 Kapunda	1	 Bagot	W	1	 Bagot	W	2	 Kangaroo	Is
Lime	history	 3	times/	15yrs	 yes	 yes	 6t/	8	years
Soil type Loamy red- brown earth Thick sand over clay Sand over clay Loamy ironstone 
Depth cm    
0-2.5	 5.4	 5.9	 5.1	 5.6
2.5-5.0	 4.9	 5.5	 4.7	 4.8
5.0-7.5	 4.6	 4.9	 4.5	 4.4
7.5-10	 4.4	 4.5	 4.4	 4.4
10-12.5	 4.6	 4.3	 4.5	 4.6
12.5-15	 4.9	 4.4	 5.7	 4.8

Table 1. Mean	pH	by	depth	highlighting	post	liming	stratification	–	shaded	pH	depths	indicate	serious	acidity	issues.
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Useful resources
SA soil acidity website

http://agex.org.au/project/soil-acidity/
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Background
As part of the GRDC-SARDI Strategic Research 

Agreement a project titled ‘Integrated Farming 
Systems in the Medium Rainfall Zone’ commenced 
in 2017, with a research focus in the Upper South 
East (USE) to provide information on the whole of 
farming systems impacts of diverse crop rotations, 
particularly the incorporation of a pasture phase. 
This will allow for more profitable crop sequencing 
decision making, with the aim of increasing farm 
sustainability, diversity and ultimately profitability, 
through the adoption of improved rotations and 
break crop management options. 

A literature review and research gap analysis 
report into the use of break crops and pastures 
in integrated farming systems in the MRZ was 
completed in April 2017, identifying key issues that 
limit their adoption and potential opportunities 
to expand their use. Informed by the findings, 
the project has three field research components: 
rotational trials, targeted agronomy trials and focus 
paddocks and presented findings focus on data 
generated from rotational trials established in 2017.

The rotational trials were designed to evaluate the 
following:

(i) What is the magnitude of impact of an annual 
pasture legume in the integrated farming 
system rotation in the MRZ of the USE on 
subsequent crops?

(ii) Is the break effect of an annual pasture 
legume phase (environmental, agronomic, 
economic and risk) comparable to that of 
pulse and canola break crops?

(iii) Do double breaks increase subsequent wheat 
yields compared to single breaks? 

(iv) Does the break effect impact on the second 
wheat crop and beyond?

This paper will discuss data collected in 2017 and 
2018, focusing on soil nitrogen (N), annual ryegrass 
(ARG) populations and grain yields. It must be noted 
that the data presented is only a snapshot and 
further analysis and interpretation will be required 
as data from additional trial work becomes available. 
Data being collected and analysed for the trials, 
but not discussed in this paper, include water use 
efficiency of crops (moisture probes are installed in 
different sequences), soil borne diseases, grazing 
and hay value of crops, pasture biomass production, 
grain quality and the economics of break crops and 
rotations. A sensitivity analysis will be undertaken, 
allowing for variation in crop commodity prices, grain 
quality and grade classification, to prevent any bias 
towards a particular crop and/or rotation.

Method
In 2017 two rotational trials were established in 

the USE of SA, one at Sherwood and the other at 
Bordertown. Both sites were sown into wheat stubble. 

Rotations in integrated farming systems 

Keywords
 cropping, sequences, break crops, grain, annual pasture legume phase, soil N, annual ryegrass   

Take home messages
	A 26% increase in wheat yield was observed following balansa clover, compared to a wheat on 

wheat rotation.

	Pasture legume phases can provide residual soil N levels comparable to that of pulse crops.

	The use of double breaks to increase soil N for subsequent crops needs further investigation.

Amanda Pearce.

South Australian and Research Development Institute (SARDI).

GRDC project code:  9175938BA 
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Year	1	 Year	2	 Year	3	 Year	4	 Rotation
Wheat Wheat Wheat Wheat Continuous wheat 
Balansa clover Balansa clover Balansa clover Balansa clover Continuous pasture
Burr medic Burr medic Burr medic Burr medic Continuous pasture
Sub clover Sub clover Sub clover Sub clover Continuous pasture
Wheat Canola Oat Faba bean Grower 
Canola Wheat Wheat Wheat Single break
Oat Wheat Wheat Wheat Single break
Barley Wheat Wheat Wheat Single break
Faba Bean Wheat Wheat Wheat Single break
Lentil/Lupin Wheat Wheat Wheat Single break
Balansa clover Wheat Wheat Wheat Single break
Burr medic Wheat Wheat Wheat Single break
Sub clover Wheat Wheat Wheat Single break
Balansa clover Balansa clover Wheat Wheat Double break
Burr medic Burr medic Wheat Wheat Double break
Sub clover Sub clover Wheat Wheat Double break
Canola Sub clover Wheat Wheat Double break
Barley Lentil/Lupin Canola Sub clover No wheat

Table 1. The	eighteen	sequences	being	evaluated	over	the	four-year	rotation.

A total of eighteen sequences are being 
evaluated over a four-year rotation (Year 1 2017, 
Year 2 2018, Year 3 2019 and Year 4 2020) (Table 1). 
Crops included in the sequences are wheat, barley, 
oat, canola, faba bean, lentil (Bordertown), lupin 
(Sherwood), balansa clover, subterranean clover (sub 
clover) and burr medic. A grower selected rotation is 
compared to continuous wheat and pasture phases, 
and single breaks of canola, oat, barley, lentil/lupin 
and pastures. In addition, double breaks of pastures 
are included and a sequence which does not 
include wheat.

The trial design includes two replicates at each 
site of all phases of a sequence, allowing year to 
year variability to be accounted for in the analysis. 
Sequences have been sown as 6m X 10m blocks. As 
a phased rotation trial, not all data can be presented 
until the end of the trial when all sequences have 
been completed. 

Management of the trials follows region best 
practice for each crop type, with an aim to maximise 
production and minimise weeds, pests and 
diseases. Seeding has generally occurred in mid-
May. Nitrogen management has been based on 
soil N tests and is specific for each crop type and 
rotation phase.

Soil nitrogen (N kg/ha (0 - 60cm)) was measured 
at the site: pre-seeding in May 2017, all blocks at 
post-harvest in 2017 (January 2018) and all plots at 
post-harvest in 2018 (January 2019). 

Establishment of ARG was counted (6 counts of a 
30cm X 30cm quad) in late June in 2017 and 2018. 

Crop types, except pastures, were harvested by a 
plot header. 

Results and discussion
Soil nitrogen

At Bordertown initial soil N pre-seeding (May 2017) 
was 74N kg/ha and at Sherwood 72N kg/ha. 

Post-harvest of 2017 crops, soil N kg/ha differed 
for crop types at each of the Bordertown and 
Sherwood sites (Table 2). At Bordertown, lentil had 
significantly higher post-harvest soil N (kg/ha) than 
the cereals, canola, burr medic and balansa clover, 
but not significantly higher soil N (kg/ha) than faba 
bean and sub clover. At Sherwood, balansa clover 
had significantly higher post-harvest soil N (kg/ha) 
than the cereals, canola and sub clover, but not 
significantly higher soil N (kg/ha) than faba bean and 
lupin. Burr medic had lower levels of soil N kg/ha 
post-harvest than the other pastures at Sherwood. 
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2017	Crop	 Bordertown	 Sherwood
Balansa	clover	 50	 50
Barley	 42	 30
Canola	 21	 31
Faba	bean	 64	 41
Lentil	 88	 ~
Lupin	 ~	 44
Burr	medic	 45	 16
Oat	 40	 17
Sub	clover	 65	 34
Wheat	 47	 24
Site Mean 51 32
P	value	 0.006	 <	0.001
Lsd	 30	 13

~ not sown

Table 2. Soil	N	kg/ha	(0	–	60cm)	post-harvest	of	2017	crops,	
at	Bordertown	and	Sherwood.

2018	Crop	 Bordertown	 Sherwood
Balansa	clover	 68	 41
Barley	 25	 23
Canola	 31	 36
Faba	bean	 65	 39
Lentil	 54	 ~
Lupin	 ~	 42
Burr	medic	 46	 42
Oat	 26	 26
Sub	clover	 51	 55
Wheat 33 35
Site Mean 46 38
P	value	 <	0.001	 <	0.001
Lsd	 19	 11

~ not sown

Table 3. Soil	N	kg/ha	(0	–	60cm)	post-harvest	of	2018	crops,	
at	Bordertown	and	Sherwood.

2017	Crop	Type	 Bordertown	 Sherwood
Wheat	 3.84	 2.90
Barley	 4.61	 2.65
Oat	 4.33	 -
Lupin	 ~	 3.11
Lentil	 1.89	 ~
Faba	bean	 4.18	 3.81
Canola	 1.92	 0.91

~ not sown, - oats cut for hay due to high ARG pressure (as per grower practice), no harvest

Table 4. Grain yield average (t/ha) per crop type at 
Bordertown	and	Sherwood,	2017.	

Analysis evaluating the interaction of the 2017 
crop on residual soil N post-harvest of the 2018 crop 
is currently being completed. 

The influence of the 2017 crop on residual 
N post-harvest of the 2018 crop needs further 
investigation and more data will become available 
pending statistical analysis. Additional soil sampling 
was completed in July 2019 because low rainfall, 
post-harvest, over the 2018-2019 summer may have 
limited mineralisation when the initial soil sampling 
occurred, and therefore, the full potential of residual 
N may not have been realised. Importantly, soil N 
post-harvest of 2019 crops will provide information 
on the value of double breaks (no wheat sown in 
2017 and 2018).

As in 2017, soil N kg/ha differed for each of the 
crop types at Bordertown compared to Sherwood 
post 2018 harvest (Table 3). At Bordertown the 2018 
crops; balansa clover, lentil and faba bean had 
significantly higher post-harvest soil N compared to 
that of cereals and canola. At Sherwood, sub clover 
had greater residual soil N kg/ha than all other  
crop types. 

Annual ryegrass (ARG) populations

In 2017, ARG populations were lower at 
Bordertown (site average 3 plants/m²) compared 
to Sherwood (site average 56 plants/m²), with 
populations generally greater in cereal plots 
compared to the other crop types. 

Grain Yields

Mean grain yields for 2017 harvested crop types 
are presented in Table 4. The oats at Sherwood 
were cut for hay in 2017 to manage the ARG 
population, as per standard grower practice. 

Crop yields (2018) from all sequences are 
currently being analysed. Mean harvest data for 
crop types (excluding wheat, which are presented 
in Table 5 and Figure 1), harvested in 2018 are 
presented in Table 6. 

The interaction of the 2017 crop on 2018 wheat 
yields has been analysed separately, providing an 
insight into the impact of a single break crop. At 
Bordertown wheat yields averaged 5.35t/ha, and 
there were no significant differences following a 
legume break crop compared to following a cereal 
break (Table 6). 
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  Bordertown Sherwood2017	Crop	 2018	Crop
 t/ha t/ha

Wheat	 Barley	 5.37	 4.00
Sub	clover	 Barley	 5.39	 4.66
Lupin	 Canola	 ~	 1.12
Lentil	 Canola	 2.50	 ~
Wheat	 Canola	 2.32	 1.32
Oat	 Faba	bean	 2.75	 1.49
Wheat	 Faba	bean	 1.95	 1.77
Barley	 Lupin	 ~	 1.50
Wheat	 Lupin	 ~	 1.63
Barley	 Lentil	 1.90	 ~
Wheat	 Lentil	 1.33	 ~
Canola	 Oat	 3.75	 2.16
Wheat	 Oat	 2.34	 2.41

~ not sown

Table 5. Mean	harvest	data	(grain	t/ha)	for	2018	crops	
(excluding wheat), showing previous crop at Bordertown  
and	Sherwood.	 2017	Crop	 2018	Crop	 2018	Wheat	Yield	t/

ha
Wheat	 Wheat	 5.15
Barley	 Wheat	 5.89
Oats	 Wheat	 5.19
Canola	 Wheat	 4.90
Lentil	 Wheat	 5.80
Faba	bean	 Wheat	 5.23
Burr	medic	 Wheat	 5.20
Sub	clover	 Wheat	 5.42
Balansa	clover	 Wheat	 5.39
Site	Mean	 	 5.35
P	value	 	 0.831	(NS)

NS – not significant

Table 6. Bordertown	2018	wheat	grain	yields	(t/ha),	 
following	different	crop	types	sown	in	2017.	

Figure 1. Sherwood 2018 wheat grain yields (t/ha), following different crop types sown in 2017. Error bars 
indicate standard error. 
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At Sherwood, the lower grain yielding site 
(average wheat yield 3.69t/ha), subsequent wheat 
yields were responsive to legume break crops 
(Figure 1). Sherwood wheat yields in 2018 were 
greater following balansa clover and subterranean 
clover, compared to the break crop canola and 
cereal options. There was up to a 26% increase in 
wheat yields following balansa clover, compared to 
a wheat on wheat rotation. 

Conclusion
Data presented in this paper are initial findings 

from the first two years of the four-year phased 
rotational trials, and as a consequence, needs to be 
interpreted with caution, until all phases, sequences 
and robust analyses have been completed. Pasture 
legume phases can provide residual soil N amounts 
comparable to that of pulse crops, providing a 
potential benefit to subsequent crops. The use of 
double breaks to increase soil N for subsequent 
crops needs further investigation. 

All harvest data is being statistically analysed, 
however when reviewing wheat grain yields in 
2018, it was observed that at Bordertown, the 
higher yielding site, the value of a legume break 
crop to increase subsequent wheat crop yields 
was not realised in 2018. In contrast, at Sherwood, 
the lower yielding site, it was observed that the 
use of a pasture break crop did increase yields of 
subsequent wheat crops compared to canola and 
cereal break crop options. A 26% increase in  
wheat yields following balansa clover was  
achieved at Sherwood in 2018 compared to a  
wheat on wheat rotation. 
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crop nutrition, disease control or stubble management in your region?  
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Background
Winter wheat varieties allow wheat growers in the 

Southern Region to sow much earlier than currently 
practised, meaning a greater proportion of farm can 
be sown on time. The previous GRDC Early Sowing 
Project (2013-2016) highlighted the yield penalty 
from delayed sowing.  Wheat yield declined at 35kg/
ha for each day sowing was delayed beyond the 
end of the first week of May using a fast-developing 
spring variety. 

Sowing earlier requires varieties that are slower 
developing. For sowing prior to April 20, winter 
varieties are required, particularly in regions of high 
frost risk. Winter wheats will not progress to flower 
until their vernalisation requirement is met (cold 
accumulation), whereas spring varieties will flower 

too early when sown early. The longer vegetative 
period of winter varieties also allows dual-purpose 
grazing.

The aim of this series of experiments is to 
determine which of the new generation of winter 
varieties have the best yield and adaptation in 
different environments and what is their optimal 
sowing window. Prior to the start of the project in 
2017, the low to medium rainfall environments of SA 
and Victoria had little exposure to winter varieties, 
particularly at really early sowing dates (mid-March).  
Three different experiments have been conducted 
in the Southern Region in low to medium rainfall 
environments during 2017 and 2018, and one of 
these has been matched by collaborators in NSW 
for additional datasets presented in this paper. 

Keywords
 winter wheat, crop development, frost, dual purpose, vernalisation.  

Take home messages
 Highest yields for winter wheats come from early to late April establishment. 

 Highest yields of winter wheats sown early are similar to ScepterA sown in its optimal window.

 Slower developing spring varieties are not suited to pre-April 20 sowing.

 Different winter wheats are required for different environments. 

 Flowering time cannot be manipulated with sowing date in winter wheats such as spring wheat.

 10mm of rainfall was needed for establishment on sands, 25mm on clays - more was not better.

Kenton Porker, Dylan Bruce, Brenton Spriggs and Sue Buderick¹; James Hunt²; Felicity Harris and 
Greg Brooke³; Sarah Noack⁴; Michael Moodie, Mick Brady and Todd McDonald⁵; Michael Straight⁶; 
Neil Fettell, Helen McMillan and Barry Haskins⁷; Genevieve Clarke and Kelly Angel⁸. 
1SARDI; ²La Trobe University; ³NSW DPI; ⁴Hart Field-Site; ⁵Moodie Agronomy; ⁶FAR; ⁷CWFS; ⁸BCG. 

GRDC project code: : (GRDC Management of Early Sown Wheat 9175069)

Emerging management tips for early sown 
winter wheats
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Variety	 Release	Year	 Company	 Development	 Quality Disease Rankings#
     Stripe Rust Leaf Rust Stem Rust YLS
KittyhawkA	 2016	 LRPB	 Mid	winter	 AH	 MR	 MR	 R	 MRMS
LongswordA	 2017	 AGT	 Fast	winter	 Feed	 RMR	 MSS	 MR	 MRMS
IllaboA	 2018	 AGT	 Mid-fast	winter	 AH/APH*	 RMR	 S	 MRMS	 MRMS
DS BennettA	 2018	 Dow	 Mid-slow	winter	 ASW	 R	 S	 MRMS	 MRMS
ADV08.0008	 ?	 Dow	 Mid	winter	 ?	 -	 -	 -	 -
ADV15.9001	 ?	 Dow	 Fast	winter	 ?	 -	 -	 -	 -
LPB14-0392	 ?	 LRPB	 Very	slow	spring	 ?	 -	 -	 -	 -
CutlassA	 2015	 AGT	 Mid	spring	 APW/AH*	 MS	 RMR	 R	 MSS
TrojanA	 2013	 LRPB	 Mid-fast	spring	 APW	 MR	 MRMS	 MRMS	 MSS
ScepterA	 2015	 AGT	 Fast	spring	 AH	 MSS	 MSS	 MR	 MRMS

*SNSW only

AH=Australian Hard, APH=Australian Prime Hard, ASW=Australian Standard White, APW=Australian Premium White

R=resistant, MR=moderately resistant, MS=moderately susceptible

Table 1. Summary	of	winter	varieties,	including	Wheat	Australia	quality	classification	and	disease	rankings	based	on	the	2019	
SA	Crop	Sowing	Guide.	

Method
Experiment 1

Which wheat variety performs best in which 
environment and when should they be sown?

• Target sowing dates: 15 March, 1 April, 15 April 
and 1 May (10mm supplementary irrigation to 
ensure establishment).

• Locations: SA - Minnipa, Booleroo Centre, 
Loxton, Hart. Victoria - Mildura, Horsham, 
Birchip, Yarrawonga. NSW - Condobolin, 
Wongarbon, Wallendbeen.

• Up to 10 wheat varieties:- The new winter 
wheats differ in quality classification, 
development speed and disease  
rankings (Table 1). 

Experiment 2 

How much stored soil water and breaking rain are 
required for successful establishment of early sown 
wheat without yield penalty?

• Sowing dates: 15 March, 1 April, 15 April  
and 1 May.

• Varieties: LongswordA, KittyhawkA and  
DS BennettA.

• Irrigation: 10mm, 25mm and 50mm applied  
at sowing.

• Locations: SA - Loxton. Victoria  
Horsham, Birchip.

Experiment 3

What management factors other than sowing time 
are required to maximise yields of winter wheats?

• Sowing date: 15 April.

• Varieties: LongswordA, KittyhawkA and  
DS BennettA.

• Management factors examined: Nitrogen 
(N) at sowing vs. N at early stem elongation, 
defoliation to simulate grazing, plant density  
50 plants/m² vs. plant density 150 plants/m².

• Locations: SA - Loxton. Victoria - Yarrawonga. 

Results and discussion
Experiment 1

Development speeds

Flowering time is a key determinant of wheat 
yield. Winter varieties have stable flowering dates 
across a broad range of sowing dates. This has 
implications for variety choice as flowering time 
cannot be manipulated with sowing date in winter 
wheats like spring wheat.  This means different 
winter varieties are required to target the different 
optimum flowering windows that exist in different 
environments. The flowering time difference 
between winter varieties is characterised based on 
their relative development speed into four broad 
groups — fast, mid-fast, mid and mid-slow  
for medium to low rainfall environments (Table 1  
and Figure 1).
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Figure 1. Mean heading date responses from winter and spring varieties at Hart in 2017 and 2018 across all 
sowing times — grey box indicates the optimal period for heading at Hart.

Figure 2. Grain yield performance of ScepterA wheat sown at its optimal time (late April-early May) in 20 
environments compared to the best performing winter wheat and best alternative spring wheat. Error bars 
indicate LSD (P<0.05).
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   ScepterA sown   Best Winter Performance   Best alternate Spring Performance
Site  Year at optimum  Grain Yield   Grain Yield
   Grain Yield (t/ha)  (t/ha) 

Variety
 

Germ Date
  (t/ha) 

Variety
 

Germ Date

Yarrawonga*	 Vic	 2018	 0.59	a	 1.18	b	 DS	BennettA	 16-Apr	 0.61	a	 CutlassA	 16-Apr
Booleroo	 SA	 2018	 0.77	a	 0.59	a	 LongswordA	 4-Apr	 0.69	a	 TrojanA	 2-May
Loxton	 SA	 2018	 1.10	a	 1.19	a	 LongswordA	 19-Mar	 1.32	a	 CutlassA 3-May
Minnipa	 SA	 2018	 1.25	a	 1.50	b	 LongswordA	 3-May	 1.29	a	 TrojanA 3-May
Mildura*	 Vic	 2018	 1.44	a	 1.66	b	 DS	BennettA	 1-May	 1.46	a	 LPB14-0293	 1-May
Mildura	 Vic	 2017	 1.49	a	 1.90	b	 LongswordA	 13-Apr	 1.93	b	 CutlassA	 28-Apr
Horsham*	 Vic	 2018	 1.81	a	 1.58	a	 DS	BennettA	 6-Apr	 1.70	a	 TrojanA	 2-May
Booleroo	 SA	 2017	 1.98	a	 1.33	b	 DS	BennettA	 4-May	 1.61	b	 CutlassA 4-May
Minnipa	 SA	 2017	 2.23	a	 2.42	a	 LongswordA	 18-Apr	 2.52	a	 CutlassA 5-May
Loxton	 SA	 2017	 2.33	a	 2.55	a	 LongswordA	 3-Apr	 2.83	b	 LPB14-0293	 3-Apr
Hart	 SA	 2018	 2.41	a	 2.42	a	 IllaboA	 17-Apr	 2.52	a	 LPB14-0293	 17-Apr
Rankins	Springs	NSW	 2018	 2.57	a	 2.47	a	 DS	BennettA	 19-Apr	 2.42	a	 TrojanA	 7-May
Birchip	 Vic	 2018	 4.04	a	 3.83	a	 LongswordA	 30-Apr	 3.90	a	 TrojanA	 30-Apr
Hart	 SA	 2017	 4.13	a	 4.25	a	 IllaboA	 18-Apr	 4.70	b	 LPB14-0293	 18-Apr
Yarrawonga	 Vic	 2017	 4.27	a	 4.24	a	 DS	BennettA	 3-Apr	 4.26	a	 CutlassA	 26-Apr
Wongarbon	 NSW	 2017	 4.30	a	 4.37	a	 DS	BennettA	 28-Apr	 4.77	a	 TrojanA	 13-Apr
Tarlee	 SA	 2018	 4.40	a	 4.71	a	 IllaboA	 17-Apr	 4.62	a	 LPB14-0293	 17-Apr
Wallendbeen	 NSW	 2017	 6.24	a	 7.05	b	 DS	BennettA	 28-Mar	 6.49	a	 CutlassA	 1-May
Birchip	 Vic	 2017	 6.62	a	 6.60	a	 DS	BennettA	 15-Apr	 7.20	a	 TrojanA	 15-Apr
Horsham	 Vic	 2017	 7.36	a	 7.15	a	 DS	BennettA	 16-Mar	 7.19	a	 TrojanA	 28-Apr

*repeated frost during September followed by October rain.

Table 2. Summary of grain yield performance of the best performing winter and alternate spring variety in comparison to 
ScepterA	sown	at	the	optimum	time	(late	April-early	May).		Different	letters	within	a	site	indicate	significant	differences	in	
grain	yield.		

For example, at Hart in the Mid North of SA, each 
winter variety flowered within a period of 7-10 days 
across all sowing dates, whereas spring varieties 
were unstable and ranged in flowering dates over 
one month apart (Figure 1).  In this Hart example, the 
mid developing winter wheats such as IllaboA and 
KittyhawkA were best suited to achieve the optimum 
flowering period of September 15-25 for Hart.  
In other lower yielding environments such as  
Loxton, Minnipa and Mildura, the faster developing 
winter variety LongswordA was better suited to 
achieve flowering times required for the first 10 days 
in September.  

Winter versus spring wheat grain yield

• Across all experiments, the best performing 
winter wheat yielded similar to the fast 
developing spring variety ScepterA sown at the 
optimal time (last few days of April or first few 
days of May, used as a best practice control) in 
16 out of 20 sites, greater in three and less than 
in one environment (Figure 2).  

• The best performing winter wheat yielded 
similar to the best performing slow developing 
spring variety (alternative development pattern) 
at 14 sites, greater at four and less than at  
two sites.  

Sowing time responses

• Across all environments, the highest yields for 
winter wheats generally came from early to 
late April establishment. The results suggested 
that yields may decline from sowing earlier 
than April and these dates may be too early to 
maximise winter wheat performance (Table 2).  

• Slower developing spring wheats performed 
best from sowing dates after April 20, and 
yielded less than the best performing winter 
varieties when sown prior to April 20.  This 
reiterates slow developing spring varieties 
are not suited to pre-April 20 sowing in low to 
medium frost prone environments. 
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Which winter variety performed best?

The best performing winter wheat varieties 
depended on yield environment, development 
speed and the severity and timing of frost (Table 
2).  The rules generally held up that winter 
varieties well-adjusted to a region yielded similar 
to ScepterA sown in its optimal window. These 
results demonstrate that different winter wheats 
are required for different environments and there is 
genetic by yield environment interaction.

• In environments less than 2.5t/ha, the faster 
developing winter wheat LongswordA was 
generally favoured (Table 2, Figure 3). 

• In environments greater than 2.5t/ha the  
mid to slow developing varieties were favoured 
— IllaboA in the Mid North of SA, and DS 
BennettA at the Victorian and NSW sites  
(Table 2, Figure 4).  

The poor relative performance of LongswordA 
in the higher yielding environments was explained 
by a combination of flowering too early and having 
inherently greater floret sterility than other varieties, 
irrespective of flowering date.  

Sites defined by severe September frost and 
October rain included Yarrawonga, Mildura and 
Horsham in 2018. In these situations, the slow 
developing variety DS BennettA was the highest 
yielding winter wheat and had the least amount 

of frost induced sterility.  The October rains also 
favoured this variety in 2018 and mitigated some 
of the typical yield loss from terminal drought.  
Nonetheless, the ability to yield well outside the 
optimal flowering period may be a useful strategy 
for extremely high frost prone areas for growers 
wanting to sow early. 

Experiment 2

2018 had one of the hottest and driest autumns 
on record and provided a good opportunity to test 
how much stored soil water and/or breaking rain 
is required to successfully establish winter wheats 
and carry them through until winter. The 10mm of 
irrigation applied at sowing in the sowing furrow was 
sufficient to establish crops and keep them alive 
(albeit highly water stressed in most cases) until rains 
finally came in late May or early June at seven of 
the eight sites at which Experiment 1 was conducted 
in 2018. The one exception was Horsham, which 
had very little stored soil water and a heavy, dark 
clay soil. At this site, plants that emerged following 
the first time of sowing in mid-March died after 
establishment and prior to the arrival of winter rains. 
Plants at all other times of sowing were able to 
survive. Experiment 2 was also located at this site, 
and 25mm of irrigation was sufficient to keep plants 
alive at the first time of sowing. A minimum value of 
25mm for sowing in March on heavier soil types is 
supported by results from Minnipa in 2017, which 

Figure 3. Mean yield performance of winter wheat in 
yield environments less than 2.5t/ha (11 sites in  
SA/Victoria)  

Figure 4. Mean yield performance of winter wheat in 
yield environments greater than 2.5t/ha (five sites in 
SA/Victoria)
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Management Factor (Grain Yield t/ha)     Mean Management
       Effect	(t/ha)

Variety choice DS BennettA	(2.21)	&	Kittyhawk	A	 (2.10)	 Vs.	 LongswordA	 (2.40)	 +0.30***

Seeding Rate 
(target density) 150	Plants/m²	 (2.14)	 Vs.	 50	Plants/m²	 (2.35)	 +0.21***

Nitrogen	Timing	 Seedbed	applied	N	 (2.32)	 Vs.	 N	Delayed	to	Stem	Elongation	 (2.21)	 -0.11	ns
Grazing^	 Ungrazed	 (2.38)	 Vs.	 Grazed	 (2.11)	 -0.27***
Sowing	Date#	 Early	May	Germination		 (1.70)	 Vs.	 Mid-April	Germination	 (2.19)	 +0.49***

^grazing was simulated by using mechanical defoliation at Z15 and Z30, # Sowing date effect derived from Experiment 1 at Loxton and Yarrawonga.  Level of significance of main effect indicated by ns=not significant, *** = P<0.001. 

Table 3. Mean	main	effects	on	grain	yield	(t/ha)	from	management	factors	at	Loxton	and	Yarrawonga	(2017	and	2018	=	4	sites).

also experienced a very dry autumn. In this case, 
approx. 30mm of combined irrigation, rainfall and 
stored soil water was sufficient to keep the first time 
of sowing alive. On lighter soil types, less water was 
needed and 10mm irrigation at sowing with 8mm of 
stored water plus an accumulated total of 13mm of 
rain until June allowed crops to survive on a sandy 
soil type at Loxton in 2018.

Based on these observations, it is concluded that 
when planting in March on clay soils, at least 25mm 
of rainfall and/or accessible soil water are required 
for successful establishment. Once sowing moves to 
April, only 10mm (or enough to germinate seed and 
allow plants to emerge) is sufficient. 

Experiment 3

Yield responses to changes in plant density, N 
timing and defoliation have been small (Table 3). 
There have been limited interactions between 
management factors and varieties. The results from 
Experiments 1 and 3 confirm selecting the correct 
winter variety for the target environment and sowing 
winter varieties on time (before April 20) increase 
the chances of high yields. The target density of 50 
plants/m² is sufficient to allow maximum yields to be 
achieved, and there is no yield benefit from having 
higher densities in winter varieties. Deferring N 
until stem elongation had a small positive benefit at 
Yarrawonga, and a negative effect at Loxton. Grazing 
typically has a small negative effect in all varieties, 
however the mean percentage grain yield recovery 
from grazing has been higher in LongswordA (95%) 
compared to DS BennettA (87%) and KittyhawkA 
(82%), respectively. 

Conclusion
Growers in the low to medium rainfall zones 

of the Southern Region now have winter wheat 
varieties that can be sown over the entire month 
of April and are capable of achieving similar yields 
to ScepterA sown at its optimum time. However, 
grain quality of the best performing varieties leaves 
something to be desired (LongswordA=feed, DS 
BennettA=ASW). Sowing some wheat area early 
allows a greater proportion of farm area to be sown 
on time. Growers will need to select winter wheats 
suited to their flowering environment (fast winter 
in low rainfall, mid and mid-slow winter in medium 
rainfall) and maximum yields are likely to come from 
early to mid-April planting dates. If planting in April, 
enough rainfall to allow germination and emergence 
will also be enough to keep plants alive until winter. 
If planting in March, at least 25mm is required on 
heavy soils. Reducing plant density from 150 to 50 
plants/m² gives a small yield increase, while grazing 
tends to reduce yield slightly.
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Background
Adoption of harvest weed seed control (HWSC) 

techniques is gaining momentum in many grain 
growing regions throughout Australia due to 
their demonstrated ability in limiting the impact 
of herbicide resistant weeds and their effective 
integration into current farming practices, often 
without too much cost. 

Discussion
To achieve the best results from HWSC it is 

important to target the most suitable weed species, 
which are present at low-moderate density levels. 
In the southern grain growing region these are 
ryegrass, wild radish and bedstraw (pers. obs.).

Identifying a suitable HWSC technique can be 
challenging as there are many options to choose 
from. When making a choice it is important to 
consider how they fit into your farming operation 
system. For example:

• Do you use controlled traffic or tramlining? 

• Is grazing the by-product of rows or chaff 
dumps an option? 

• Is burning an option in your environment?

• Etc, etc.

To get the best benefit from HWSC, it is important 
to plan early to identify any required machinery 
modifications and to consider harvest management.

It is critical to harvest low and harvest early which 
may not be an option with all crops when prioritising 
crop yield. Consequently, it is important to target 
HWSC deployment within the most suited crops/
paddocks. 

Conclusion
Harvest weed seed control is the final chance 

in the annual cropping cycle to reduce weed seed 
bank replenishment. Its application improves weed 
control outcomes especially when dealing with 
herbicide resistant weeds. The techniques available 
vary widely in their cost, reliability and ease of 
management so it’s important to consider all options 
carefully before making your choice.

Harvest weed seed control – practical implications 
for growers and advisers

Keywords
 harvest weed seed control, resistance management, chaff lines, narrow windrow burning, chaff 

tramlining, chaff deck, chaff cart  

Take home messages
	Harvest weed seed control is the final chance in the annual cropping cycle to reduce weed seed 

bank replenishment.

	Management of herbicide resistance needs effective weed seed control.

	Harvest weed seed control techniques vary widely in cost, reliability and ease of management.

Craig Davis.

Craig Davis Agronomy.
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Useful resources
https://weedsmart.org.au/the-big-6/harvest-weed-

seed-control-holy-grail/

https://ahri.uwa.edu.au/wp-content/
uploads/2015/.../Michael-Walsh_HWSC_compressed.
pdf 

https://ahri.uwa.edu.au/wp-content/
uploads/2015/.../Michael-Walsh_HWSC_compressed.
pdf
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EXPERT SUPPORT  
AT YOUR FINGERTIPS

BE PART OF YOUR  
GRDC COMMUNITY
Connect with experts in  
crop nutrition, field crop  
diseases and stored grain.

Visit our website for resources  
and videos to support your  
cropping decisions. 

communities.grdc.com.au

Follow us on Twitter @aucropnutrition @auscropdiseases

NEED TECHNICAL SUPPORT?  
TRY OUR FREE ONLINE SERVICE

ASK AN
EXPERT

COMMUNITIES

http://www.communities.grdc.com.au


THE 2017-2020 GRDC
SOUTHERN REGIONAL PANEL
JANUARY 2019

CHAIR - JOHN BENNETT
 Based at Lawloit, between 
Nhill and Kaniva in Victoria’s West 
Wimmera, John, his wife Allison and 
family run a mixed farming operation 

across diverse soil types. The farming system is 
70 to 80 percent cropping, with cereals, oilseeds, 
legumes and hay grown. John believes in the 
science-based research, new technologies 
and opportunities that the GRDC delivers to 
graingrowers. He wants to see RD&E investments 
promote resilient and sustainable farming  
systems that deliver more profit to growers and 
ultimately make agriculture an exciting career path 
for young people.
M 0429 919 223 E john.bennett5@bigpond.com

DEPUTY CHAIR - MIKE MCLAUGHLIN
 Mike is a researcher with the 
University of Adelaide, based at the 
Waite campus in South Australia. 
He specialises in soil fertility and 

crop nutrition, contaminants in fertilisers, wastes, 
soils and crops. Mike manages the Fertiliser 
Technology Research Centre at the University of 
Adelaide and has a wide network of contacts and 
collaborators nationally and internationally in the 
fertiliser industry and in soil fertility research.
M 0434 765 574
E michael.mclaughlin@adelaide.edu.au

PETER KUHLMANN
 Peter is a farmer at Mudamuckla 
near Ceduna on South Australia’s 
Western Eyre Peninsula. He uses 
liquid fertiliser, no-till and variable rate 

technology to assist in the challenge of dealing 
with low rainfall and subsoil constraints. Peter has 
been a board member of and chaired the Eyre 
Peninsula Agricultural Research Foundation and 
the South Australian Grain Industry Trust.
M 0428 258 032 E mudabie@bigpond.com

JON MIDWOOD
 Jon has worked in agriculture  
for the past three decades, both  
in the UK and in Australia. In 2004 he 
moved to Geelong, Victoria,  

and managed Grainsearch, a grower-funded 
company evaluating European wheat and  
barley varieties for the high rainfall zone.  
In 2007, his consultancy managed the commercial 
contract trials for Southern Farming Systems (SFS). 
In 2010 he became Chief Executive of SFS,  
which has five branches covering southern 
Victoria and Tasmania. In 2012, Jon became a 
member of the GRDC’s HRZ Regional Cropping 
Solutions Network.
M 0400 666 434 E jmidwood@sfs.org.au

FIONA MARSHALL
 Fiona has been farming with her 
husband Craig for 21 years at Mulwala 
in the Southern Riverina. They are 
broadacre, dryland grain producers 

and also operate a sheep enterprise. Fiona  
has a background in applied science and 
education and is currently serving as a committee 
member of Riverine Plains Inc, an independent 
farming systems group. She is passionate about 
improving the profile and profitability of Australian 
grain growers.
M 0427 324 123 E redbank615@bigpond.com

ROHAN MOTT
 A fourth generation grain grower 
at Turriff in the Victorian Mallee, 
Rohan has been farming for more 
than 25 years and is a director of Mott 

Ag. With significant on-farm storage investment, 
Mott Ag produces wheat, barley, lupins, field 
peas, lentils and vetch, including vetch hay. 
Rohan continually strives to improve productivity 
and profitability within Mott Ag through 
broadening his understanding and knowledge 
of agriculture. Rohan is passionate about 
agricultural sustainability, has a keen interest in 
new technology and is always seeking ways to 
improve on-farm practice.
M 0429 701 170 E rohanmott@gmail.com

RICHARD MURDOCH
 Richard along with wife Lee-Anne, 
son Will and staff, grow wheat, canola, 
lentils and faba beans on some 
challenging soil types at Warooka 

on South Australia’s Yorke Peninsula. They also 
operate a self-replacing Murray Grey cattle herd 
and Merino sheep flock. Sharing knowledge and 
strategies with the next generation is important 
to Richard whose passion for agriculture has 
extended beyond the farm to include involvement 
in the Agricultural Bureau of SA, Advisory Board of 
Agriculture SA, Agribusiness Council of Australia 
SA, the YP Alkaline Soils Group and grain 
marketing groups.
M 0419 842 419 E tuckokcowie@internode.on.net

MICHAEL CHILVERS
 Michael runs a collaborative 
family farming enterprise at Nile in 
the Northern Midlands of Tasmania 
(with property also in northern NSW) 

having transitioned the business from a dryland 
grazing enterprise to an intensive mixed farming 
enterprise. He has a broad range of experience 
from resource management, strategic planning 
and risk profiling to human resource management 
and operational logistics, and has served as a 
member of the the High Rainfall Zone Regional 
Cropping Solutions Network for the past six years.
M 0409 974 556 E fchilvers@bigpond.com

KATE WILSON
 Kate is a partner in a large grain 
producing operation in Victoria’s 
Southern Mallee region. Kate and 
husband Grant are fourth generation 

farmers producing wheat, canola, lentils, lupins 
and field peas. Kate has been an agronomic 
consultant for more than 20 years, servicing 
clients throughout the Mallee and northern 
Wimmera. Having witnessed and implemented 
much change in farming practices over the past 
two decades, Kate is passionate about RD&E to 
bring about positive practice change to growers.
M 0427 571 360 E kate.wilson@agrivision.net.au

ANDREW RUSSELL
 Andrew is a forth generation 
grain grower and is currently the 
Managing Director and Shareholder 
of Lilliput AG and a Director and 

Shareholder of the affiliated Baker Seed Co - a 
family owned farming and seed cleaning business. 
He manages the family farm in the Rutherglen 
area, a 2,500 ha mixed cropping enterprise and 
also runs 2000 cross bred ewes. Lilliput AG 
consists of wheat, canola, lupin, faba bean, triticale 
and oats and clover for seed, along with hay 
cropping operations. Andrew has been a member 
of GRDC’s Medium Rainfall Zone Regional 
Cropping Solutions Network and  has a passion 
for rural communities, sustainable and profitable 
agriculture and small business resilience.
T 0417 401 004 E arussell@lilliput-ag.com.au

LUCY BROAD
 Lucy Broad is the General 
Manager of the Grains Research and 
Development Corporation’s (GRDC) 
Grower Communication and Extension 

business group. Lucy holds a Bachelor of Science 
in Agriculture, majoring in agronomy, and prior to 
working at the GRDC spent the last 13 years as 
Director and then Managing Director of Cox Inall 
Communications and Cox Inall Change, Australia’s 
largest and leading public relations agency 
working in the Agribusiness and Natural Resource 
Management arena. Her entire career has been 
in communications, first with the Australian 
Broadcasting Corporation and then overseeing 
communications and behaviour change  
strategies for clients across the agriculture,  
natural resource management, government  
and not-for-profit sectors.
T 02 6166 4500 E lucy.broad@grdc.com.au

T  +61 8 8198 8407
P  Grains Research and Development Corporation (GRDC) | Level 1 | 187 Fullarton Road, Dulwich 5065, South Australia
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2017–2019 SOUTHERN REGIONAL
CROPPING SOLUTIONS NETWORK (RCSN)
JANUARY 2019

SOUTHERN RCSN CO-ORDINATOR:
JEN LILLECRAPP

 Jen is an experienced 
extension consultant and partner in 
a diversified farm business, which 
includes sheep, cattle, cropping and 

viticultural enterprises. Based at Struan in South 
Australia, Jen has a comprehensive knowledge 
of farming systems and issues affecting the 
profitability of grains production, especially in 
the high rainfall zone. In her previous roles as 
a district agronomist and operations manager, 
she provided extension services and delivered a 
range of training programs for local growers. Jen 
was instrumental in establishing and building the 
MacKillop Farm Management Group and through 
validation trials and demonstrations extended 
the findings to support growers and advisers in 
adopting best management practices. She has 
provided facilitation and coordination services for 
the high and medium rainfall zone RCSNs since 
the initiative’s inception.

M 0427 647 461 E jen@brackenlea.com

LOW RAINFALL ZONE CO-LEAD:
BARRY MUDGE

 Barry has been involved in the 
agricultural sector for more than 30 
years. For 12 years he was a rural 
officer/regional manager in the 

Commonwealth Development Bank. He then 
managed a family farming property in the Upper 
North of SA for 15 years before becoming a 
consultant with Rural Solutions SA in 2007. He is 
now a private consultant and continues to run his 
family property at Port Germein. Barry has expert 
and applied knowledge and experience in 
agricultural economics. He believes variability 
in agriculture provides opportunities as well as 
challenges and should be harnessed as a driver 
of profitability within farming systems. Barry was  
a previous member of the Low Rainfall RCSN 
and is current chair of the Upper North Farming 
Systems group.

M 0417 826 790 E theoaks5@bigpond.com

LOW RAINFALL ZONE AND MEDIUM 
RAINFALL ZONE LEAD: 
JOHN STUCHBERY

 John is a highly experienced, 
business-minded consultant with a 
track record of converting evidence 
based research into practical, 

profitable solutions for grain growers. Based at 
Donald in Victoria, John is well regarded as an 
applied researcher, project reviewer, strategic 
thinker and experienced facilitator. He is the 
founder and former owner of JSA Independent 
(formerly John Stuchbery and Associates) and is 
a member of the SA and Victorian Independent 
Consultants group, a former FM500 facilitator, a 
GRDC Weeds Investment Review Committee 
member, and technical consultant to BCG-GRDC 
funded ‘Flexible Farming Systems and Water Use 
Efficiency’ projects. He is currently a senior 
consultant with AGRIvision Consultants.

M 0429 144 475 E john.stuchbery@agrivision.net.au

HIGH RAINFALL ZONE LEAD:
CAM NICHOLSON

 Cam is an agricultural consultant 
and livestock producer on Victoria’s 
Bellarine Peninsula. A consultant for 
more than 30 years, he has managed 

several research, development and extension 
programs for organisations including the GRDC 
(leading the Grain and Graze Programs), Meat and 
Livestock Australia and Dairy Australia. Cam 
specialises in whole-farm analysis and risk 
management. He is passionate about up-skilling 
growers and advisers to develop strategies and 
make better-informed decisions to manage risk – 
critical to the success of a farm business. Cam is 
the program manager of the Woady Yaloak 
Catchment Group and was highly commended in 
the 2015 Bob Hawke Landcare Awards.

M 0417 311 098 E cam@niconrural.com.au

The RCSN initiative was established to identify priority grains industry issues and desired 
outcomes and assist the GRDC in the development, delivery and review of targeted RD&E 
activities, creating enduring profitability for Australian grain growers. The composition and 
leadership of the RCSNs ensures constraints and opportunities are promptly identified, 
captured and effectively addressed. The initiative provides a transparent process that will 
guide the development of targeted investments aimed at delivering the knowledge, tools or 
technology required by growers now and in the future. Membership of the RCSN network 
comprises growers, researchers, advisers and agribusiness professionals. The three networks 
are focused on farming systems within a particular zone – low rainfall, medium rainfall and 
high rainfall – and comprise 38 RCSN members in total across these zones.

REGIONAL CROPPING SOLUTIONS NETWORK SUPPORT TEAM

FIGURE 1  The distribution of
members of the GRDC’s 
Regional Cropping Solutions Network 
in the southern region, 2017-2019.

RCSN zones

Members
To contact your nearest RCSN member go to
https://grdc.com.au/About-Us/Our-Grains-Industry/Regional-Cropping-Solutions-Networks

High Rainfall Medium Rainfall Low Rainfall
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SOUTHERN REGION

ADELAIDE
Level 1
187 Fullarton Road 
DULWICH SA 5065 

P: (08) 8198 8400 
E: southern@grdc.com.au 

APPLIED R&D GROUP 

SENIOR REGIONAL 
MANAGER SOUTH 
Craig Ruchs  
Craig.Ruchs@grdc.com.au 
M: +61 4 7771 0813

ENABLING TECH 
CONTRACT
ADMINISTRATOR
Cindy Hall
Cindy.Hall@grdc.com.au
 P: +61 8 8198 8407

CONTRACT
AND TEAM
ADMINISTRATOR 
Claire West 
Claire.West@grdc.com.au 
P: +61 8 8198 8401

MANAGER AGRONOMY, 
SOILS AND FARMING 
SYSTEMS (Agronomy &
Farming Systems) 
Andrew Etherton  
Andrew.Etherton@grdc.com.au 
M: +61 4 0850 5566

MANAGER AGRONOMY, 
SOILS AND FARMING 
SYSTEMS (Soils &
Nutrition) 
Stephen Loss  
Stephen.Loss@grdc.com.au 
M: +61 (0)408 412 453

NATIONAL MANAGER
WEEDS
Jason Emms
Jason.Emms@grdc.com.au
M: +61 439 549 950

CROP 
PROTECTION 
OFFICER SOUTH 
Vacant

GENETIC AND ENABLING TECHNOLOGIES (GET) GROUP

NATIONAL SENIOR
MANAGER NATIONAL 
VARIETY TRIALS 
Sean Coffey
Sean.Coffey@grdc.com.au M: 
+61 4 2865 2226

MANAGER NATIONAL 
VARIETY TRIALS 
(NVT) SOUTH
Rob Wheeler
Rob.Wheeler@grdc.com.au
M: +61 4 0114 8935

GROWER COMMUNICATIONS AND EXTENSION GROUP (^based in HORSHAM OFFICE)

GROWER RELATIONS 
MANAGER 
Darren Arney  
Darren.Arney@grdc.com.au 
M: +61 4 4787 7178

BUSINESS AND COMMERCIAL GROUP

NATIONAL HEAD OF 
BUSINESS
DEVELOPMENT
Ron Osmond
Ron.Osmond@grdc.com.au M: 
+61 4 0000 2640

MANAGER BUSINESS 
DEVELOPMENT AND 
COMMERCIALISATION 
Fernando Felquer 
Fernando.Felquer@grdc.com.au 
M: +61 413 511 412

GENETIC AND ENABLING TECHNOLOGIES GROUP (MELBOURNE OFFICE)

NATIONAL MANAGER
NVT SYSTEMS
Neale Sutton
Neale.Sutton@grdc.com.au M: 
+61 438 579 992

NATIONAL NVT 
SYSTEMS OFFICER 
Ben O’Connor
Ben.O'Connor@grdc.com.au
M: +61 499 887 749

SENIOR MANAGER
ENABLING 
TECHNOLOGIES
Tom Giles
Tom.Giles@grdc.com.au
M: +61 4 1788 9860

GROWER RELATIONS 
MANAGER
Randall Wilksch
Randall.Wilksch@grdc.com.au
M: +61 4 3776 9098

GROWER RELATIONS 
MANAGER^
Courtney Ramsey
Courtney.Ramsey@grdc.com.au
M: +61 4 2827 4018

BUSINESS SUPPORT 
TEAM LEADER 
Amanda Kendall
Amanda.Kendall@grdc.com.au
P: +61 8 8198 8402

CONTRACT
ADMINISTRATOR
Mark Waterhouse
Mark.Waterhouse@grdc.com.au
P: +61 8 8198 8406

NVT CONTRACT
ADMINISTRATOR
Jennifer Heath
        Jennifer.Heath@grdc.com.au          
P: +61 8 8198 8403

COMMUNICATIONS
MANAGER SOUTH
Sharon Watt
Sharon.Watt@grdc.com.au         
M: +61 4 0967 5100

http://www.grdc.com.au


P Level 4 | 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604
T +61 2 6166 4500  F +61 2 6166 4599  E grdc@grdc.com.au  

JOIN THE 
CONVERSATION

Get the latest info on GRDC’s research, news and events.
Join an online community of thousands of grain growers, 
researchers and advisers from all over Australia.

@theGRDC
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WE LOVE TO GET  
YOUR FEEDBACK

Prefer to provide your feedback electronically or ‘as you go’?  The electronic evaluation form  
can be accessed by typing the URL address below into your internet browsers:

www.surveymonkey.com/r/Keith-GRU

To make the process as easy as possible, please follow these points:

• Complete the survey on one device 

• One person per device 

• You can start and stop the survey whenever you choose, just click ‘Next’ to save responses 
before exiting the survey. For example, after a session you can complete the relevant 
questions and then re-access the survey following other sessions.



53
 2019 KEITH GRDC GRAINS RESEARCH UPDATE

2019 Keith GRDC Grains Research Update Evaluation

1.  Name 

	 ORM has permisssion to follow me up in regards to post event outcomes.

2.  How would you describe your main role? (choose one only)

	 ❑  Grower ❑  Grain marketing ❑  Student
 ❑  Agronomic adviser ❑  Farm input/service provider ❑  Other* (please specify)
 ❑  Farm business adviser ❑  Banking
 ❑  Financial adviser ❑  Accountant
 ❑  Communications/extension ❑  Researcher

Your feedback on the presentations
For each presentation you attended, please rate the content relevance and presentation quality on a scale 
of 0 to 10 by placing a number in the box (10 =  totally satisfactory, 0 = totally unsatisfactory).   

3. Improving the establishment of canola – what factors matter most: Col McMaster

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

4.  Latest strategies for treatment of soil acidification: Brian Hughes and Mel Fraser

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

5. Which crop rotation is best for you? Amanda Pearce

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

6.  Refining the management of cereals: Kenton Porker

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?
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7. Harvest weed seed control: Craig Davis

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

Your next steps
8.  Please describe at least one new strategy you will undertake as a result of attending this  

Update event

9. What are the first steps you will take?  
e.g. seek further information from a presenter, consider a new resource, talk to my network, start a trial in my business

Your feedback on the Update
10. This Update has increased my awareness and knowledge of the latest in grains research

    Neither agree Strongly agree Agree   Disagree Strongly disagree    nor Disagree   
 ❑ ❑	 ❑	 ❑	 ❑

11. Overall, how did the Update event meet your expectations?
 Very much exceeded Exceeded Met Partially met Did not meet
	 ❑ ❑	 ❑	 ❑	 ❑

Comments

12. Do you have any comments or suggestions to improve the GRDC Update events?

13. Are there any subjects you would like covered in the next Update?

Thank you for your feedback.
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