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CWFS Rain n Grain n Stubble Project 
 
This project is one of ten projects operating as part of an initiative across the GRDC 
Southern Region. The ten contracted projects will be cooperating on areas of 
common interest and the CSIRO have been contracted to provide research into 
issues why an identified knowledge gap exists. 
 
Retention of full standing stubble in a cropping system is known to increase the 
ability of soils to collect and store water, minimise erosive events, maintain soil 
structure, increase microbiological activity and, over the longer term, reduce input 
costs. Management of full stubble retention systems in CWFS farming districts 
requires dynamic seasonal management skills. The Central West region of NSW is 
known to have a variable climate, rarely are two seasons identical, as experienced in 
true high rainfall districts or true Mediterranean climates, therefore management 
opportunities and threats change quickly and seasonally.  For example wet seasons 
can create high stubble loading which can impact upon the ability to achieve good 
crop emergence, manage weeds, diseases and crop nutrition. Dry seasons produce 
their own suite of issues such as reduced yields, ground cover and financial return. 
       
This project will develop locally specific guidelines for profitable and sustainable 
stubble retention systems in CWFS districts. Specific guidelines will cover; 

• role of break crops 
• establishment of canola in heavy stubble loads 
• inter row sowing experiences 
• harvest management 
• proactive system weed management 
• engaging harvest contractors 
• managing fallows 
• tactical options and trigger points for stubble manipulation by cultivation, 

burning or grazing 
• nitrogen management 
• proactive mice management 
• crown rot disease management. 

 
CWFS members will be able to learn about project findings via CWFS pre season 
and spring field days held at their local CWFS regional site, CWFS member 
newsletters and publications, specialised workshops and seminars organised during 
the year. The best way to stay informed of project finings is to become a CWFS 
member. 
 
For further information about the project do not hesitate to contact; 
John Small 
(02) 68 951001 or 0488 951 001 
john.small@industry.nsw.gov.au 
 
Nick Hill 
(02) 68 951 038 or 0437 612 140 
nick.hill@trade.nsw.gov.au 
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How did the farmers see 2013? 
 

The following is a quick general summation of grower reports received by Rain ‘n’ 
Grain ‘n’ Stubble project staff, Nick Hill and John Small, during the 2013 harvest. 
 
Season as it was  
Generally dry fallow with sowing rain just in time.  Rankins Springs faired better with 
a good break in March. 
 

- Good growing conditions June/July/August.  Wet conditions.  In districts 
with heavy, low lying soil types such as Gunning Gap, Waroo through to 
Wirrinya, some crops were not sown.  Ground spraying to control in-crop 
weeds was either missed or applied late. 

 
- Very dry spring conditions meant crops failed to reach full potential with 

many only saved by a single rain event in October.  Cool conditions may 
have allowed many crops to finish.  A hot spring would have been a 
disaster. 

 
- Harvest – no real significant weather interruptions or delivery problems.  All 

growers disappointed in protein levels achieved. 
 
District Reports 
 
North and West of Condobolin 

- very few break crops planted due to late sowing break 
- yields generally better than expected 
- growers who dry sowed appear pleased with outcome 

 
Gunning Gap/Waroo south to Wirrinya 

- late sown crops did not perform 
- wet conditions meant in-crop operations difficult 
- reported yields vary from failures to 3.9t/ha 

 
Emerging Issues on growers minds for 2014 

- compaction layer emerging in long-term, no-till paddocks 
- herbicide resistance 
- planning on re-introducing pastures into systems as break crop and for 

nitrogen.  Best way forward? 
- Nitrogen management of best crop cannot be sown 
- Fleabane reappearing in current fallows 

 
Practices tried for first time in 2013 

- storing grain in soil pit for future as stock feed 
- winter fallows to allow more chemical options on winter weeds 
- window burning to control grass weeds 

 
Use of contractors 
All growers who used contractors were happy with result but cash cost was the main 
limit in their use.  Hay contractors, canola windrow contractors and spray contractors 
(both ground and air) were widely reported.   
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Most growers operated their own harvester but those that did not were happy with 
the result. 
Some growers also acted as contractors with either truck of headers.  They reported 
this as an important component of their business. 
 
Gunning Gap north east to Parkes and Peak Hill  

- dry spring led to significant grower disappointment at what might have 
been 

- reported yield vary from below expectation to about average to above 
expectation.  It would appear above expectation comments coming from 
growers who concentrate on timing of operations 

 
Condobolin south to Ungarie and Weethalle 

- dry spring was reported as major factor that limited a really high yield 
potential at August 

- growers report average to just above average results 
- general comment from recognised good growers was if they could see this 

result every year for next 10, it would make them happy 
 
Ungarie west to Lake Cargelligo and Euabalong 

- average yields, quiet acceptance at close it was to a real bumper crop 
 

Condobolin north to Fifield, Tottenham & Nyngan 
- many planned break crops (field peas, chick peas, canola) left out due late 

sowing break 
- grower report range from very disappointed to better than expected at 

harvest given spring conditions 
- growers who dry sowed appeared very pleased with result 

 
Rankins Springs – Merriwagga 

- widest range of crops grown, most likely reflects earlier sowing rain 
- yields generally slightly above average 
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Timely Management Thoughts 
 
With not many sleeps to go, here is one more and potentially very profitable (in terms 
of reducing future farm inputs) job to do.  Make certain you are on top of those hard 
to kill fallow weeds that have established despite the dry weather.  Remember stored 
soil moisture is a major driver of final crop yields in the Central West Farming 
Systems’ districts ie. summer weeks equals lost crop potential.  Also for every mm of 
soil water transpired by summer weeds the subsequent crops losses 0.7% of N 
(1.4kg Urea) ie. summer weeds equals higher input costs for the next crop. 
  
In travelling around the district in the last month, we have noticed pretty clean fallows 
with patches of hard to clear summer weeds, notably fleabane, around the boundary.  
The photo below is a fairly common sight.  Each of these plants can produce 110,000 
seeds which will quickly disperse into the fallow paddock.  This means at some point 
down the track you will be putting your name on a cheque to control weeds.  
Managing weed seed numbers by controlling weeds in non-cropping areas such as 
along roadways and fences is a very important component of integrated weed 
management that will return $ in reduced overall inputs. 
 
Nick Hill, John Small, the field & office staff who all work on the Rain n Grain n 
Stubble project wish you all the best for Christmas and the New Year. 
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2013/2014 summer field trials 
 
Does stubble height and windrow burning effect fall ow efficiency and seed bed 
soil moisture at sowing in CWFS districts? Risks an d rewards. 
What is impact summer rainfall on successful weed s eed management using 
windrows in CWFS districts?  
 
The CWFS Water Use Efficiency project-2008-2013 clearly demonstrated that stored 
soil moisture at sowing is a major driver of final crop yield. The practise of windrow 
burning is being rapidly adopted by local producers to help manage herbicide 
resistant weed seed banks. The method being adopted is based on extensive 
research from Western Australia where summer rainfall is not a major consideration 
in the farming systems. The Rain n Grain n Stubble project will be investigating the 
impact of summer rainfall on successful windrow burning and the impact of windrow 
burning on fallow efficiency. Currently two on farm sites have been established to 
help generate local data to help answer producers’ questions. 
 
Wyalong   
In a paddock of wheat stubble, about a 3.5 t/ha crop, that was harvested into 
windrows for burning in an attempt to manage grass seedbanks, a control block 80m 
by 52m (4 header widths) was harvested at normal height (about 45 to 55 cms) and 
not put into windrows. Along side this block, two 80m long commercial windrows 
(each 1 header width wide) were established. 
Data collection at the site will include costs to establish windrows, stubble 
measurements, weed counts, rainfall and soil moisture. 
 
Weethalle  
During harvest of a typical 2 tonne wheat crop, twelve 12m (header width) by 50 m 
plots were established. There are 4 approximate stubble heights, 40cm, 30 cm 20 
cm,10cm each repeated 3 times. To date, stubble loadings and soil moisture have 
been recorded. 
CWFS would encourage other researchers who may be able to use these trial sites 
in their work to please make contact to explore the opportunities.  
 
Will mice be a problem next autumn? Can a predictiv e mouse model be 
developed for CWFS districts? What is the impact of  background populations 
on farm performance? 
Mouse plagues fortunately only happen every so often but current fully retained 
stubble farming systems provide an ideal environment for mice populations to build. 
No local work has been done to quantify the impact of the non-plague background 
populations of mice on local farm performance. Monitoring of mice populations and 
associated impacts at focus paddocks and regional site locations will be used in different 
population models in a range of seasonal scenarios to highlight likely economic impacts 
and development of locally specific management options.  
CWFS would like to hear from any producers who observed any mouse activity or any 
dead mice on harvester sieves during harvest 
 
What impact do sheep gazing stubbles have on nitrog en in subsequent crops? 
This work will involve the continuation of the stubble grazing trial established at 
Condobolin Agricultural Research Station by NSW DPI. 
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2013 Seasonal effects of strategic stubble treatmen ts on 
wheat, barley and oats in CWFS districts; Year 1 of  a 5 year 
investigation  
 
John Small, Central West Farming Systems 
This trial report is an interim report for 2013 only. More detailed reports will be made 
once grain quality data is available  
 
GRDC project CWF00018 – Maintaining profitable farm ing systems with 
retained stubble in Central West, NSW 
 
Rankins Springs trial management and data collection was undertaken by AgGrow 
Agronomy and Research 
 

                                                       
 
Key Points 

• Stubble treatments involving late burning or cultivation resulted in significantly 
different yields in wheat, barley and oats at 4 of 6 trials conducted at Rankins 
Springs, Weethalle, Wirrinya, Tottenham, Tullamore and Euabalong during 
2013. The yield effects were not consistent and these initial trials could not be 
used to predict response. 

• Crop establishment was not affected by stubble or tillage treatment at five of 
the six sites. At Rankins Springs, however, establishment was 15% higher in 
the burnt stubble than in the standing stubble treatment. 

• Visual differences in early growth could be observed between stubble 
treatments. Biomass in mid-August was lower with standing stubble than after 
burning at three sites (Weethalle, Tottenham and Tullamore) but not at 
Wirrinya and Euabalong. 

• Variety rankings were not significantly affected by stubble treatments. The 
best option in terms of yield was to simply grow the variety with the highest 
yield potential for the sowing window.  

 
Background 
Stubble retention during fallows within cropping systems in CWFS districts is a 
common practice. The 2013 CWFS farmer survey (representing 47 producers 
managing 207000 ha) highlighted that 70 % of producers regularly maintained 
stubble cover over summer whilst 20% regularly maintained fallows by cultivation 
alone. No simple relationship between farm size and stubble management practice 
could be determined. Anecdotally, the reliance on herbicide for weed control in 
stubble retained systems, and the increasing threat to system profitability posed by 
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herbicide resistant and hard to kill summer weeds, have seen the adoption of more 
integrated weed management programs including a reversion to stubble burning and 
cultivation. CWFS members are asking about short and longer term impacts of using 
chemical fallows, cultivation and burning in more seasonally specific dynamic 
combinations to resolve agronomic problems such as weeds, pests, disease or crop 
nutrition issues with the aim of increasing profitability.  
 
Trial design 
During 2013 CWFS conducted a trial at 6 locations Tottenham, Euabalong, 
Weethalle, Rankins Springs, Wirrinya, and Tullamore to investigate; 
- the impact of different stubble treatments imposed towards the end of the 

fallow have on the yield of wheat, barley and oats 
- evaluate any varietal responses within crop species to the impact of the 

different stubble treatments.  
The trial was 9 ranges and 18 rows, and consisted of 3 replicates.  Each replicate 
was 3 ranges and 18 rows.  The trial was a split plot with varieties nested in (stubble 
x crop) nested in replicates.  There were 3 stubble treatments; standing, burnt and 
cultivated. There were 3 crop species; wheat, barley and oats.  For each of the three 
crop species there were 6 varieties tested listed in Table 1, trial layout is shown in 
Figure 1. 
 

Wheat Barley Oats 
1. Gregory   1. Hindmarsh 1. Yallara 
2. Suntop  2. Bass 2. Nile 
3. Livingston 3. Buloke 3. Yarran 
4. Emu Rock 4. Commander 4. Coolibah 
5. Spitfire 5. Schooner 5. Yiddah 
6. Dart 6. Skipper 6. Mitika 

 
Table 1: Varieties of wheat, barley and oats includ ed in 2013 trial. Number 
identifies variety position on trial plan (Figure 1 ) 
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standing

List of Treatments
Wheat Barley Oats Buffer

 
   
 Figure 1: 2013 trial plan. Numbers refer to variety  in table 1 
 
Tottenham  
Co-operator 
Paul Adam 
Paddock History 
Full stubble retention 2003-2005 wheat, 2006 Barley, 2007-2010 wheat, 2011 lupins, 
2012 wheat 
Soil Type 
Red sandy loam 
Stubble treatments imposed 
4 April 2013 
Sowing Date 
28 May 2013 Seeding rate 40 kg/ha, 63 kg/ha MAP fertiliser into moist seedbed 
Harvest date 
13 November 2013 
Special notes 
Cultivation treatment imposed with off set discs 
Nile oats was heavily grazed by kangaroos as it was the last remaining green pick in 
the trial and surrounding paddock. Likely effect on final yield 
Mitika oats was generally flattened by kangaroos resting following grazing of nile 
oats. The short stems of Mitika surrounded by the higher growing varieties provide 
comfortable secluded resting space. Likely effect on final yield 
 
Euabalong  
Co-operator 
Kemp family, “Derrida” 
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Paddock History 
2011, 2012 wheat fallow heavily grazed with cross bred lambs between crops due to 
dry summers 
Soil Type 
Light red sandy loam 
Stubble treatments imposed 
25 March 2013, Burning treatments could not be imposed due to lack of ground 
cover 
Sowing Date 
15 May 2013 Seeding rate 40 kg/ha, 63 kg/ha MAP fertiliser into moist seedbed 
following first sowing rain for the season on 12 13 May 
Harvest date 
7 November 2013 
Special notes 
Cultivation treatment imposed with off set discs 
There was no burnt treatment at this site. No soil tests were conducted but it is 
suspected that the site was very low in Nitrogen. 
Suspected trifluian damage to wheat and barley following heavy rain post sowing but 
pre-crop emergence. 
60kg/ha urea topdressed 22 July 2013-12-04 
Oats were mown out and removed early October to simulate cutting for hay due to 
severe black oats infestation.  
 
Weethalle  
Co-operator 
The Luelf family, “Malonga Park” 
Paddock History 
2007- wheat; 2008 - barley; 2009 - barley; 2010 - barley; 2011 - canola; 2012 - wheat 
Soil Type 
Red sandy loam 
Stubble treatments imposed 
5 April 2013 
Sowing Date 
27 May 2013 Seeding rate 40 kg/ha, 63 kg/ha MAP fertiliser into moist seedbed with 
good soil moisture 
Harvest date 
18 November 2013 
Special notes 
Cultivation treatment imposed with off set discs 
 
Rankins Springs  
Co-operator 
Michael Pfitzner, “Hill End”. CWFS contracted Agrow Agronomy and Research to 
sow, manage and harvest this trial 
Paddock History 
20 year no till continuous cropping paddock with a general rotation of 
wheat/Barley/legume. 2012 the paddock was sown with wheat 
Soil Type 
Mallee sand  
Stubble treatments imposed 
31 March 2013  
Sowing Date 
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3 May 2013 Seeding rate 40 kg/ha, 63 kg/ha MAP fertiliser into moist seedbed with 
good subsoil moisture 
Harvest date 
15 November 2013 
Special notes 
The cultivated treatment was burnt and then cultivated with tynes 
Axial herbicide damage to some oats plots 
70kg/ha urea topdressed 22 June 2013 
Suspected frost damage and yield loss to emu rock and dart wheat varieties 
 
Tullamore  
Co-operator 
Paul Bell, “Gwandalan” 
Paddock History 
No till cropping and grazing paddock which had been heavily grazed over the 
summer. Hard to kill summer grass were established in the paddock. 2012 the 
paddock was sown with wheat 
Soil Type 
Clay loam 
Stubble treatments imposed 
8 April 2013 
Sowing Date 
21 May 2013 Seeding rate 40 kg/ha,  kg/ha MAP fertiliser into moist hard seedbed 
with marginal subsoil moisture  
Harvest date 
4 November 2013 
Special notes 
Cultivation treatment imposed with off-set discs 
Trial management for this site and a nearby canola trial was a co-operation between 
CWFS and Grains Orana Alliance. 
 
Wirrinya  
Co-operator 
Angus & Kim Maslin, “Bergen Park” 
Paddock History 
No till continuous cropping irrigation paddock with a general rotation of wheat/barley 
or wheat/canola. 2012 the paddock was sown with canola. 
Soil Type 
Heavy black flood plain soil 
Stubble treatments imposed 
5 April 2013 
Sowing Date 
26 May 2013 Seeding rate 90 kg/ha, 105 kg/ha MAP fertiliser into moist seedbed with 
good subsoil moisture. Trial was established with the intention of irrigating if required. 
Due to rainfall no irrigation was undertaken. It is believed the crop would have 
responded to irrigation during grain filling. 
Harvest date 
14 November 2013 
Special notes 
Cultivation treatment imposed with off set discs 
 
Results 
Tottenham 
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There was no effect of stubble treatment on crop yield at this site. The quickest 
wheat varieties, Dart and Spitfire, performed well. The rankings were generally 
similar to the NVT trial at Condobolin except for Suntop. The two sites were sown 
within 3 days of each other but Tottenham experienced a much drier finish. 
Hindmarsh was the standout barley, again reflecting the short spring and tight finish. 
Mitika and Nile oats suffered from kangaroo damage at this site. 
 

Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha)  Oats 

Yield 
(t/ha) 

Dart 2  Hindmarsh 1.8  Coolabah 1.7 
Spitfire 1.8  Bass 1.5  Yarran 1.6 
Emu rock 1.7  Commander 1.5  Mitika 1.5 
Livingston 1.7  Schooner 1.4  Yallara 1.5 
Gregory 1.6  Skipper 1.4  Yiddah 1.4 
Suntop 1.6  Buloke 1.3  Nile 1.2 
lsd 0.29  lsd 0.28  lsd 0.28 

 
Euabalong 
 
There was also no effect of stubble treatment on crop yield at this site. Gregory and 
Spitfire were the highest yielding wheat varieties, despite differing in flowering time. 
Both varieties performed better than rankings in the Condobolin NVT in 2013. Some 
of this may be due to the site being sown 14 days earlier than Condobolin. Bass was 
the best of the barleys, perhaps also aided by the earlier sowing. 
 

Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha) 

Gregory 1.7  Bass 2 
Spitfire 1.7  Commander 1.7 
Emu rock 1.5  Hindmarsh 1.7 
Suntop 1.5  Schooner 1.6 
Dart 1.4  Skipper 1.6 
Livingston 1.4  Buloke 1.5 
lsd 0.2  lsd 0.22 

 
Weethalle 
The cultivated treatment was lower yielding than the burnt or standing stubble at this 
site, although the difference was small. The quickest varieties (Dart and Spitfire 
wheat, Hindmarsh barley) performed well and the rankings were generally in line with 
NVT results. 
 

Stubble 
Yield 
(t/ha) 

Burnt 1.8 
Cultivated 1.7 
Standing 1.8 
Lsd 0.12 
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Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha)  Oats 

Yield 
(t/ha) 

Dart 1.9  Hindmarsh 2.1  Mitika 2 
Spitfire 1.9  Buloke 1.8  Yallara 1.9 
Emu rock 1.8  Commander 1.8  Yarran 1.9 
Suntop 1.8  Skipper 1.8  Coolabah 1.8 
Gregory 1.7  Schooner 1.7  Nile 1.7 
Livingston 1.7  Bass 1.5  Yiddah 1.4 
Lsd 0.14  lsd 0.17  lsd 0.17 

 
Wirrinya 
The burnt treatment was the highest yielding at Wirrinya followed by standing stubble 
and cultivation, although the differences were relatively small (0.1 t/ha). Crop maturity 
wasn’t related to yield at this site with both quick and slower wheat (Dart, Gregory) 
and barley (Hindmarsh, Bass) performing well. The Dart and Bass performance was 
better than in long term NVT results although not too different to other sites in 2013.  
 

Stubble 
Yield 
(t/ha) 

Burnt 3.8 
Cultivated 3.6 
Standing 3.7 
lsd 0.09 

 

Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha)  Oats 

Yield 
(t/ha) 

Dart 4  Bass 4.3  Mitika 4.5 
Gregory 4  Hindmarsh 4.2  Yallara 4.2 
Emu rock 3.7  Commander 3.8  Yarran 3.9 
Livingston 3.7  Buloke 3.7  Nile 3.5 
Spitfire 3.7  Skipper 3  Coolabah 3.4 
Suntop 3.6  Schooner 3  Yiddah 2.5 

 
Tullamore 
Standing stubble was significantly lower yielding than the other two treatments at 
Tullamore. It also had lower biomass in August despite equivalent plant numbers 
established. This treatment appeared to have higher numbers of windmill grass 
plants which may have competed for water and nitrogen. At this site also crop 
maturity wasn’t related to yield with both quick and slower wheat varieties (Dart, 
Gregory) performing well. In fact, there was little difference among varieties, with only 
Livingston being significantly lower yielding. Of the barleys, Commander, Bass and 
Hindmarsh performed well. Schooner was poor at this and most other sites.   
 

Stubble 
Yield 
(t/ha) 

Burnt 2.1 
Cultivated 2.1 
Standing 1.7 
Lsd 0.24 
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Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha)  Oats 

Yield 
(t/ha) 

Gregory 2.2  Commander 2.2  Mitika 2.4 
Dart 2.1  Bass 2.1  Yallara 2.2 
Emu rock 2.1  Hindmarsh 2.1  Yarran 2.1 
Spitfire 2  Skipper 1.9  Coolabah 1.9 
Suntop 2  Buloke 1.8  Nile 1.8 
Livingston 1.9  Schooner 1.8  Yiddah 1.5 
lsd 0.23  lsd 0.18  lsd 0.18 

 
 
Rankins Springs 
Stubble treatments were significantly different here, with the cultivated treatment 
(slashed and then worked with a tyned implement) yielding 0.2 t/ha more than the 
other treatments. Wheat yields were generally similar across varieties except for Dart 
and Emu Rock which appeared to suffer frost damage, perhaps a result of the early 
sowing date (3 May). Rankings were generally similar to the Merriwagga NVT trial 
which was sown on 14 May, except for Emu Rock. In the barleys, Bass and 
Commander performed well, helped perhaps by the early May sowing, with yields 
similar to Hindmarsh. Schooner yielding poorly.  
 
 Yield (t/ha) 
Burnt 3.3 
Cultivated 3.5 
Standing 3.3 
lsd 0.14 

 

Wheat 
Yield 
(t/ha)  Barley 

Yield 
(t/ha)  Oats 

Yield 
(t/ha) 

Spitfire 3.5  Bass 4.4  Mitika 3.3 
Suntop 3.5  Commander 4.3  Yallara 3.3 
Gregory 3.4  Hindmarsh 4.2  Nile 2.9 
Livingston 3.3  Buloke 3.8  Yiddah 2.9 
Emu 
Rock 3.1  Skipper 3.6  Coolabah 2.7 
Dart 2.8  Schooner 3.3  Yarran 2.7 
lsd 0.28  lsd 0.24  lsd 0.38 

 
Discussion 
 
There is no evidence from the 2013 trials that species or variety yield ranking 
changed with stubble or tillage treatment. Seasonal issues this year did not bring 
short term agronomic benefits or risks associated with stubble conservation, burning 
or cultivation into play. For example, the autumn break was late and all trial sites 
were sown with good seed bed moisture. Therefore, the potential benefit of retained 
stubble providing a more favourable seedbed for early sowing was not observed. 
Similarly the dry spring conditions did not promote foliar disease pressures that may 
have resulted in widely accepted short term disease advantages for the burnt 



 16 

treatments. For this season the best option in terms of yield was to simply grow the 
variety with the highest yield potential for the sowing window.  
 
Overall site performance appears to be inline with nearby National Variety Trials. It is 
worth noting differences at each site so as not to unintentionally bias varietal 
performance. It is critical to remember that this report only represents data from the 
2013 season and growers should rely on a range of data sources and experience in 
assessing varieties for their farming system. 
 
Visual differences could be observed in the same varieties across stubble treatments 
during the trial. Generally the burnt treatments appealed to the eye as being even in 
colour and ahead in terms of ground cover whilst the cultivated treatment being 
ahead in terms of height. As all trials progressed the observed differences became 
less as the plots matured and resulted in no significant effects on yield at harvest. 
Photographs of Gregory wheat at Tullamore late August highlight these observations. 
 

 
 
Photograph 1; Tullamore, Gregory wheat, burnt treat ment, 22/8/2013 
 
 

 
 
Photograph 2; Tullamore, Gregory wheat, cultivated treatment, 22/8/2013 
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Photograph 3; Tullamore, Gregory wheat, standing st ubble treatment, 22/8/2013 
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2013 Seasonal effects of stubble treatments on cano la 
establishment and grain yield in CWFS districts 
 
John Small, Central West Farming Systems  
This trial report is an interim report for 2013 only. More detailed reports will be made 
once grain quality data is available  
 
GRDC project CWF00018 – Maintaining profitable farm ing systems with 
retained stubble in Central West, NSW 
 
Rankins Springs trial management and data collection was undertaken by AgGrow 
Agronomy and Research 

 

                                                       
 
Key Points 

• During 2013, in canola crops sown on time that achieved target plant 
populations, it appears that late burning and/or cultivation of previous crop 
stubbles improved yield. 

• The cost of burning stubble needs to be considered both in terms of dollar 
labour cost and lost nutrients. Potential impact on fallow efficiencies following 
the canola crop need to be better understood. Burning stubbles may have a fit 
in paddocks where windrows are being burnt for grass seed control or 
stubbles are too heavy for seeders to get through. 

• The cost of cultivation needs to account for both cost of the operation as well 
as the risk soil erosion, and the possibility of producing drier seedbed 
conditions at sowing time. 

• CWFS proposes to do further trials in the next two years. Remember this 
report represents only one year (2013) of data from trials at Rankins Springs, 
Wirrinya and Tullamore. 

 
Background: 
Stubble retention within cropping systems in CWFS districts is a common practice. 
The 2013 CWFS farmer survey (representing 47 producers managing 207,000 ha) 
highlighted that 70 % of producers regularly maintained stubble cover over summer 
whilst 20% regularly maintained fallows by cultivation alone. No simple relationship 
between farm size and stubble management practice could be determined. Canola is 
the most commonly used annual break crop in the cropping programs in the region 
where wheat is the major crop. It is widely accepted that three concurrent triggers 
need to be available for profitable canola production in the region namely: profitable 
market price, good stored sub soil moisture and sowing rain in April. Variable 
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seasons in CWFS districts produce variable stubble loads for the following crops and 
can influence the establishment of canola. This trial seeks to develop best practice 
guidelines for canola establishment in the variable stubble loads experienced in the 
region. 
  
Trial design 
During 2013 CWFS conducted a trial at 3 locations - Rankins Springs, Wirrinya, and 
Tullamore.  
These aimed to investigate the impact that different stubble treatments imposed 
towards the end of the fallow have on the establishment and yield of canola. 
The trials were 4 ranges and 4 rows, and consisted of 4 replicates.  Each replicate 
was 1 range and 4 rows.   
There were 4 stubble treatments; standing, burnt, mulched and cultivated imposed 
on commercial paddocks. Plot size was 10 metres wide by 40 metres long, running 
between the co-operators tram tracks. The plots were farmer sown as part of their 
commercial canola planting program. Trial layout is shown in Figure 1. 
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Figure 1: 2013 trial plan.  

 
Rankins Springs  
Co-operator 
Micheal Pfitzner, “Hill End”. CWFS contracted Ag Grow Agronomy and Research  to 
manage and harvest this trial. 
Paddock History 
Long term, no till continuous cropping paddock with a general rotation of 
wheat/Barley/legume/ wheat/ wheat canola. 2012 the paddock was sown with wheat 
that yielded over 3 t/ha. 
Soil Type 
Red mallee sandy loam  
Stubble treatments imposed 
31 March 2013   
Sowing 



 20 

18 April 2013, variety 43C80, Seeding rate 2kg/ha, 50 kg/ha MAP fertiliser with seed 
into moist seedbed with good subsoil moisture.  Sown with a NDF disc seeder with 
273 mm row spacing. 
Harvest date 
Harvested as standing crop  
Special notes 
The cultivated treatment was burnt and then cultivated with tynes. 
80kg/ha Gran Am and 50kg/ha urea top dressed early June 2013, followed by 
another 50kg urea in July. 
 
Tullamore  
Co-operator; 
Paul Bell “Gwandalan” 
Paddock History 
Recently developed no till cropping paddock previously sown to wheat. 
Soil Type 
Clay loam. 
Stubble treatments imposed 
8 April 2013  
Sowing  
28 May 2013, 80 kg/ha MAP  plus 100kg deepbanded urea fertiliser into moist hard 
seedbed with marginal subsoil moisture. Sown with a tyne seeder at 30 cm row 
spacing. 
Harvest 
Plots were representatively sampled prior to commercial windrowing. Samples were 
dried and processed at Condobolin Agricultural Research Station. 
Special notes 
Cultivation treatment imposed with light offset discs 
 
Wirrinya  
Co-operator; 
Angus & Kim Maslin, “Bergen Park” 
Paddock Histroy 
No till continuos cropping irrigation paddock with a general rotation of wheat/barley or 
wheat/canola. 2012 the paddock was sown with wheat. 
Soil Type 
Heavy black flood plain soil 
Stubble treatments imposed 
5 April 2013   
Sowing 
29 April 2013, 2 kg/ha Gem canola, 50 kg/ha MAP fertiliser into marginal moisture 
seedbed with good subsoil moisture. Sown with a John Deere disc seeder at 25 cm 
row spacing. 
Harvest  
Plots were representatively sampled prior to commercial windrowing. Samples were 
dried and processed at Condobolin Agricultural Research Station. 
Special notes 
Cultivation treatment imposed with light offset discs  
Topdressed with Urea 100kg/ha early June 
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Results 
Establishment 

Seedling establishment vs Stubble treatment
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Yield 

Yield vs Stubble treatment
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Discussion 
Establishment 
At Tullamore, which had the lowest average plant establishment across all treatment 
of 14.7 plants per square metre, there was no significant interaction with stubble 
treatments. Low plant population appeared to have been adequate for the season. 
At Wirrinya and Rankins Springs, where targeted plant populations were achieved, 
there were significant but different interactions at each site.  
 
At Wirrinya mulching resulted in the highest establishment which was significantly 
better than cultivating but not standing or burnt treatments. Cultivation resulted in the 
lowest plant population but not significantly lower than standing or burnt. No definite 
reason can be identified for this response beyond a simple suggestion that it was 
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related to the less than ideal seed bed moisture at sowing or surface crusting of the 
soil following rain soon after emergence. 
 
At Rankins Springs cultivation ranked highest in plant establishment counts but not 
significantly higher than standing or burnt. Mulching resulted in the lowest plant 
population but not significantly lower than standing or burnt. This site had good seed 
bed moisture at sowing and it is proposed that the cultivation treatment allowed the 
seed to germinate in conditions of good seed soil contact without any impediments 
from stubble. There was evidence of the treatments with mulched stubble hair 
pinning during seeding and it is suggested that this is the likely reason for poorer 
emergence. 
 
Visual differences could be observed across stubble treatments during the trial, refer 
to photographs 3, 4 and 5. Generally the burnt and cultivated treatments appealed to 
the eye as being even in colour and ahead in terms of ground cover. As all trials 
progressed differences became less apparent as the plots matured, although the 
burnt and cultivated treatments visually appeared to flower earlier with a tighter 
flowering period.  
 
Timely sowing is a critical driver of profitable canola production and it appears that 
seasonal issues this year did bring short term agronomic benefits or risks associated 
with stubble conservation, burning or cultivation into play. These appear to be 
primarily related to seedbed moisture at sowing with the cultivated treatments and 
the ability to achieve good seed soil contact with mulched stubble. 
 
Yield 
Significant yield interaction between stubble treatments has been observed in crop 
that was sown on time and achieved a good initial plant population; namely the 
Wirrinya and Rankins Springs crops.  
At Wirrinya the burnt and cultivated treatments with yields of 2.55 t/ha and 2.19 t/ha 
respectively yielded significantly higher than the mulched (1.68 t/ha) and standing 
(1.87 t/ha) treatments. LSD 0.42t/ha. 
At Rankins Springs the burnt and cultivated treatments with yields of 1.23 t/ha and 
1.20 t/ha respectively yielded significantly higher than the mulched (1.02 t/ha) and 
standing (1.02 t/ha) treatments. LSD 0.16t/ha. 
 
Three obvious questions arise on the practical application of these measurements;  
Is the observed response repeatable over a number of years or is it just related to the 
2013 season and in particular the dry spring conditions? 
It is planned to repeat these trials again in 2014 and 2015. 
 
What can be done in the standing stubble treatment to lift the yield to be equivalent to 
the burning or cultivation treatments?  
It is anticipated if these effects are repeated in future years that CWFS will develop 
research plans with other organisations in the broader GRDC Southern region 
stubble initiative to investigate opportunities. 
  
What are the costs and risks associated with using strategic burning and cultivation 
in standing stubble treatments to lift canola yields? 
Burning:  
Based on discussions with producers a reasonable cash cost for burning appears to 
be about $4/ha. Significant management time is involved in planning any burning and 
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needs to consider business liability, compliance with regulation issues and work 
place health and safety issues. 
Loss of nutrient by late burning wheat stubbles at Condobolin is presented in table 1 
as reported by Scott et al (2010). The replacement of these depleted nutrients as 
fertiliser would have a cash cost. 
 

Nutrient N P K S Ca Mg 
 Mean 
kg/ha 
lost 

9.1 0.2 4.1 2.0 0.6 0.5 

range 2.8-20.6 0.1-0.5 2.2-8.1 1.3-3.2 0.3-1.2 0.3-0.8 
 
Table 1: The amount of nutrients (kg/ha) lost by la te burning wheat stubble 
prior to sowing at Condobolin (2.34 t/ha).( Scott e t al 2010) 
 
Fallow efficiencies for the summer following the canola crop established on burnt 
stubble may be reduced. Stored soil moisture at sowing is a major driver of crop 
yields in Central West Farming Systems districts (CWFS 2012). Canola crops 
themselves produce light stubble cover after harvest, and burning old stubble prior to 
sowing canola will result in relative low ground cover in the fallow following the 
canola crop. It is generally accepted that the presence of stubble during the summer 
increases soil moisture at sowing by a combination of improving rainfall infiltration 
and reducing evaporation. It also minimises wind and water erosion. The seasonal 
interaction is related to soil type and rainfall distribution in the summer. Further work 
needs to be done to quantify the potential yield penalty in the subsequent crop due to 
reduced soil moisture stored during the fallow. 
 
Cultivation 
Based on discussions with producers, a reasonable cash cost for cultivation appears 
to be about $25/ha. The savings of input costs and the environmental benefits to the 
soil such as reduction in wind and water erosion, improved soil water storage and 
maintenance of soil structure have driven the adoption of conservation tillage 
practices in Central West Farming Systems districts. The longer term impact of a one 
off strategic tillage on the farming system is a hot topic of current producer discussion 
and research. A major short term disadvantage to a cultivation to improve yield 
potential is that it may result in rapidly drying seed bed conditions at the optimum 
sowing time. It is well recognised that timely sowing is a critical driver to profitable 
canola production. Cultivation can also stimulate buried weed seeds to germinate, 
creating new weed issues on otherwise clean paddocks. 
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Photographs of Rankins Springs Site 
This site was managed by AgGrow Agronomy and Resear ch. 
 
 

 
Photograph 1: Rankins Springs site prior to sowing.  

 
Photograph 2: Rankins Springs 48 days after sowing 

 
Photograph 3: Standing stubble treatment 48 days af ter sowing 
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Photograph 4: Burnt stubble treatment 48 days after  sowing 
 
 

 
Photograph 5 Cultivated stubble 48 days after sowin g 
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CWFS Nyngan ‘Hard to control weeds in a summer fall ow 
seminar’ - 5 December 3013 
 
Compiled by Nick Hill 

 
A ‘brief’ report of the day’s proceedings. Brief because the day’s programme lasted 
about 4 hours; had 5 recognised speakers and 30 attendees - so a lot of information 
and experiences were exchanged.  
 
Speakers: Angus McLennan(Bayer Crop Science), Trevor Klein (Syngenta), Wesley 
Greig (Nufarm), Neroli Brennan (Central West CMA), John Small (CWFS).  
 
Stubble retained cropping systems create a perfect environment for weeds in a 
summer fallow. In the first instance, seeds have been widely dispersed via the 
harvest process enabling colonisation of new areas within the fallow and there is 
limited competition from other plants.  No tillage over the summer fallow enables 
weeds to germinate and establish; our summer dominant rainfall provides moisture, 
the retained stubble conserves moisture and the remanent nutrients left over from the 
previous crop enables vigorous growth.    
 
As demonstrated by the CWFS Water Use Efficiency project control of weeds in a 
summer fallow is critical to a profitable cropping operation. Every millimetre of soil 
moisture used by a weed = 0.7 kg of Nitrogen lost for the following season so every 
$1 spent in herbicide equates to a saving in returns of $8. 
 
Effective herbicide application within a stubble retained system has its own set of 
challenges.  All factors should work together to get the herbicide down to ground and 
onto the weed.  In the first instance boom height is a major consideration; with the 
optimum height being 50 cm above stubble. This reduces the risk of spray drift and 
increases the ability for droplets to reach the target.  Nozzle size is the next 
consideration. Too fine a droplet and up to 20%-30% of the herbicide can be lost via 
coating of the stubble. Consequently sizes ranging from coarse to very coarse 
provides the ability for spray droplets to reach the target area. Uni directional 
spraying using twin angle fans and/or uni directional nozzles will also achieve a 
better result, enabling droplets to effectively penetrate the stubble.  As stubble 
loadings increase so to should the droplet size along with the volume of water per ha: 
the bigger the droplet and higher water rate the greater the ability for the herbicide to 
get to the ground and onto weeds.  Speed of travel is a further consideration, with 
high speeds to be avoided. Limiting the speed to less than 20klm per hour reduces 
the tendency for the spray to “swirl” and coat the stubble rather than getting down to 
the ground.   Pre emergent control during the key weed germination periods of 
autumn and spring is a major component of a summer fallow weed control program - 
all weed species are harder to control once they have germinated. 
 
As well as considering the physical impact of stubble upon herbicide applications 
other factors also play an important role in an effective weed control program.  Areas 
outside of a cropping zone (ie fence lines, roadways etc) act as point sources of 
distribution and should receive attention.  Including a break crop within a cereal 
rotation enables the usage of a different selection of herbicides which effectively 
control hard to kill weed species such as rye grass and wild oats.  Preventing the 
setting of weed seed must be considered. One Fleabane plant can set over 100000 
seeds which equates to a substantial infestation if not prevented or controlled. 
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Ineffective herbicide applications can increase the risk of herbicide resistance and 
impact upon a crops gross margin via the requirement of costly follow up 
applications.  Some common mistakes that impact upon the efficacy of herbicide 
include:  
 
1. Mixing of herbicides:  

a) ensure that combinations of herbicides will work and not cancel each other 
out. Information from the manufacturer is available from the reseller.  
b) When mixing products ensure that all products in a solid state have 
dissolved fully before adding the second product. This problem can be 
overcome by pre dissolving or using an alternative liquid product.  
c) ensure that water volume of the tank is approx 60%-70% full before mixing 
products.  
d) ensure that products are mixed in the correct sequence. 
   

2. Timing of application:  
a) ensure that the plant is at its most appropriate growth stage and not under 
stress. 
b) Ensure that the timing of product application takes climatic variables into 
consideration; ie, certain products require follow up rainfall to activate the 
product and transport it to the root zone.  Other products are impacted upon 
by sunlight, and may require extra volumes of water or increased rates of 
product to ensure effectiveness.   
 

3. Water:   
a) chemistry: different herbicides require the water that it is mixed with to have 
an optimum pH.  Products to change the pH are available.  
b) quality: ensure that the water used is clean and not mineralised – rain water 
is best. A rule of thumb: if you can’t see a 10 cent piece at the bottom of a 
bucket of water the water is not clean enough to be used for spraying.  
c) rates: manufactures recommend water volumes of 70 to 100ltrs per ha to be 
used. 
 

5. Conditions:  
a) read the label and ensure that all manufacturer recommendations are 
adhered to.  

 
Herbicide resistance to a product can develop within 15 – 20 years.  On farm 
methods of controlling resistance includes the rotation of different types of herbicides. 
By taking a 1 year break in 5, the time it takes for a weed species to become 
resistant to a particular herbicide can be increased by up to 80 years.  For example, 
at present there is no known resistance to Group N herbicides, so these should be 
included in a herbicide rotation.  Use double knock strategies which include a 
combination of contact and pre-emergent herbicides achieve a significantly higher 
rate of weed control.  
 
Weed overview: Many hard to kill summer weeds were discussed including grasses 
and whit helitrope but most attention focused around fleabane as late in-crop 
germinations have already occurred. 
 
Flax leaf fleabane:  Demonstrates rapid growth and can germinate over an extended 
seasonal period. Has a “hairy leaf” which makes chemical contact hard to achieve.  
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Tap root deeply penetrates the soil profile enabling the plant to resist dry times via 
seeking moisture. Most vulnerable stage is the juvenile/rosette stage.  Control within 
a cereal crop prior to harvest is difficult as unable to be seen or sprayed due to grain 
contamination concerns. One plant can produce over 100000 seeds of which 80% 
are generally viable. Seeds have an expected viability of 99% for 18 months within 
the seed bank. Seeds can be distributed great distances by wind events however on 
average 100mtrs distribution is standard.  As the weeds are transported they can 
readily lodge within fallen stubble and be retained until germination occurs.   On farm 
hygiene and targeted control over the first year of infestation is essential. Double 
knock down provides the best control option.  
 
Control of weeds within a stubble retained system provides its own set of challenges. 
However, by following the basics, integrating new methods of control and having a 
whole of farm weed control strategy they can be controlled.  
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Dual Purpose Cereal Trial Information  
For CWFS Spring Field Days 2013 

Richard Maccallum, NSW DPI 
 
Background 

� Planting cereals as a winter feed option then locking them up for grain has been used 

for decades. 

� Traditional dual purpose varieties almost always have a winter habit - they need a 

certain amount of cold weather before the head starts to move up. 

� However, research from the high rainfall cropping areas has shown that spring habit, 

grain only varieties can be grazed before being locked up for grain recovery. 

�  But there has been little research on the low rainfall side of the NSW wheatbelt. 

Aim 
To assess a selection of wheat and barley varieties traditionally thought of as grain only types 
as dual purpose options. 
 
Trials at Condobolin 

• One trial in 2012 with two sowing times - April 16th and May 11th. 

• One trial in 2013 with a May 16th sowing time (autumn was too dry for the April 

planting.) 

• Each sowing time contains 5 wheat and 5 barley varieties of varying maturities. 

• Half the plots are grazed and half are not. 

• High intensity grazing was simulated by mowing and leaving the material on the plot. 

• Both 2012 and 2013 trials were planted on long fallows out of lucerne. 

 
Results 
When mid April sown varieties were grazed in early July, they produced about 2000 kg/ha 
dry matter. Mid May sown varieties produced about 500 kg/ha when grazed at the same time. 
 
In 2012, the majority of varieties suffered a yield penalty from grazing of up to 15% (about 
0.5 t/ha). However two April sown barleys (Gairdner and Urambie) and two May sown 
barleys (Hindmarsh and Schooner) had yield increases after grazing of 10 - 15 %. However, 
even with a yield increase after grazing, Schooner was still relatively low yielding. 
 
No wheat varieties from either sowing time had a yield increase following grazing. Grain 
yield of Wedgetail was least affected by grazing. Ungrazed and grazed plots had the same 
yield (2.8 t/ha) but this was well below other ungrazed wheat varieties which yielded 3.4 t/ha. 
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However, long season spring type cereals (Bolac and Eaglehawk wheat, Oxford and Gairdner 
barley) were at growth stage 30 – 31 in early July. This is at the end of the optimum grazing 
window to minimise grain yield loss. 
 
There were also changes in grain protein and grain size but these need thorough analysis. 
 
What does all this mean? 

• Any instance where grain yield is increased following grazing is obviously a win –

win. 

• But grazing with some yield reduction can still be of benefit if more product is 

produced overall.  

• To help assess this we can value the crop dry matter eaten in terms the amount of 

grain it would take to provide equivalent energy. 

 
Table 1. Using production from varieties with the poorest grain recovery after grazing, what 
was the value of grazing when converted into grain equivalents 

April 16th May 11th
Dry matter produced by 7th July grazing 2000 kg/ha 400 kg/ha
Estimate of consumed dry matter @ 50 % utilisation 1000 kg/ha 200 kg/ha
Metaboliseable energy value of consumed crop 10000 MJ 2000 MJ

Wheat or barley that would provide the same energy 769 kg 154 kg
Maximum grain yield reduction caused by grazing 500 kg/ha 500 kg/ha
Difference expressed as grain yield 269 kg/ha -346 kg/ha

Sowing date in 2012

 
 
For the April sowing, the varieties with the poorest yield recovery after grazing still produced 
more useable energy in the form of forage and grain than if no grazing had occurred. In other 
words, all April sown varieties in the 2012 trial produced more energy if they were grazed 
than if they were not grazed. 
 
This was not the case for the May sowing. The varieties with the poorest grain recovery after 
grazing did not produce enough grazeable dry matter to offset the yield penalty. 
 
How these comparisons equate to actual $ in the grower’s pocket depends on each farming 
situation. 
 
Take home messages 
Based on the 2012 results, long season, grain only cereals are worthy of consideration as dual 
purpose options. 
 
Sow one to two weeks earlier than for grain only because grazing delays maturity. 
 
Look to graze in late June, not late July with a short period of high intensity grazing. 
 
Make sure you determine stock removal time by cutting open stems to determine where the 
young head is. If you can feel one node, the head is already somewhere above this. 
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Some cautionary notes 
Coming into spring in 2012 there was plenty of stored water beneath the trial plots. It would 
be unwise to expect the relatively minor yield reductions from grazing seen in this trial as 
normal. 
 
High intensity grazing that ceases by growth stage 30 will minimse grain yield reductions 
from grazing. Long periods of grazing that go beyond growth stage 30 will almost certainly 
cause greater yield reductions than those seen in this work. 
 
 


