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Disclaimer 
1.  The information, representations and statements contained in this publication are provided for general scientific information  

purposes only.

2.  The State of Western Australia, the Minister for Agriculture and Food the Director General of the Department of Agriculture and Food, the 
Grains Research and Development Corporation and their respective officers, employees and agents:

 a)  do not make any representation or Warranty as to the accuracy reliability completeness or currency of the information, 
representations or statements in this publication (including but not limited to information which has been provided by third parties); 
and 

 b)  shall not be liable, in negligence or otherwise, to a person for any loss liability or damage arising out of an act or failure to act by any 
person in using or relying on any information, representation or statements contained in this publication.

3.  The State of Western Australia, the Minister for Agriculture and Food the Director General of the Department of Agriculture and Food, the 
Grains Research and Development Corporation and their respective officers, employees and agents:

 a)  make no representations or Warranty that any of the products specified in this publication (’Specified Products’) are registered 
pursuant to the Agricultural and Veterinary Chemicals Code Act 1994 (WA).

4.  a)  The State of Western Australia, the Minister for Agriculture and Food the Director General of the Department of Agriculture and Food, 
the Grains Research and Development Corporation and their respective officers employee and agents do not endorse or recommend 
any Specified Product or any manufacturer of a Specified Product. Brand, trade and proprietary names have been be used solely for 
the purpose of assisting users of this publication to identify products.

 b)  Products that are not Specified Products (’Alternative Products’) may perform as well as or better than Specified Products.

5.  Users of any chemical product should always read the label on the product before use and should follow the directions specified on the 
label.

Copyright © Western Australian Agriculture Authority, 2013 
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Transform™ Insecticide (sulfoxaflor) for control of aphids  
in canola in Western Australia.
Robert Annetts and Melissa Welsh, Dow AgroSciences.

Key Messages
Four trials commissioned by Dow AgroSciences studied the efficacy of TransformTM on three species of aphids attacking canola in 
Western Australia (WA). These data shows that Transform is effective on damaging populations of aphids in canola at rates between 
100	–	200	mL/ha.	Transform	contains	a	brand	new	insecticide	and	will	be	a	valuable	tool	for	canola	growers	with	anticipated	registration	
in mid 2013.

Aims
This	paper	presents	data	from	four	field	trials	carried	out	from	2008	to	2012	showing	the	efficacy	of	Transform	on	the	three	key	species	of	
aphids that attack canola in WA and demonstrate that when registered Transform will be a valuable tool for control of aphids in canola.

Results
Transform	gave	very	good	control	of	aphids	at	100	to	200	mL/ha	with	rapid	knockdown	and	extended	residual	control	to	32	DAA	where	
measured.  The control given by Transform was equivalent to the standard treatment pirimicarb. 

Conclusion
The control of aphids is important in canola in order to prevent yield loss and avoid harvesting problems caused by honey dew and sooty 
mould.		The	four	field	trials	demonstrate	the	excellent	activity	of	Transform	at	100-200	mL/ha	on	the	common	species	of	aphids	attacking	
canola.  Transform has a new, unique mode of action, a favourable beneficial insect profile and excellent activity on many economically 
damaging sap-feeding insects).  Transform will be a valuable tool for Australian canola and cereal growers and agronomists for the 
control of aphids and the prevention of transmission of plant viruses.

Notes

Finally, growers can make a stand against 
rhizoctonia root disease with new EverGol  
Prime seed treatment. 

With a revolutionary new active ingredient, 
EverGol Prime is setting a new benchmark for 
fungal disease management and plant health. 

•	 Superior	activity	against	rhizoctonia^

•	 Can	increase	yield	in	wheat	and	barley	by	 
up to 20%

•	 Control	of	smut	diseases*
•	 Powerful	new	active	ingredient	penflufen	

Bayer	CropScience	Pty	Ltd,	391-393	Tooronga	Road,	Hawthorn	East,	Vic.	3123 
ABN	87	000	226	022	Technical	Enquiries	1800	804	479 
^Suppression	of	rhizoctonia	root	rot.	*Suppression	of	soil-borne	flag	smut.		 
EverGol® is a registered trademark of the Bayer Group.  
SeedGrowth™	is	a	registered	trademark	of	the	Bayer	Group.

Let’s all 
rise up against  
rhizoctonia.

evergolprime.com.au
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Grazing crops in a dry year.
Philip Barrett-Lennard, agVivo; Richard Quinlan, Planfarm; Sam Taylor, agVivo;  
Greg Warren and Michelle Handley, Farm & General and Ryan Pearce, ConsultAg.

Key Messages
Grazing	of	cereal	and	canola	crops	in	winter	reduced	grain	yield	by	between	8	and	21%	at	seven	of	eleven	sites.		Grain	yield	was	
unaffected by grazing at four of eleven sites. 

Late	and/or	heavy	grazing	of	a	crop	increases	the	risk	of	incurring	a	yield	penalty.		Low	rainfall	may	also	be	a	factor.

Aims
The aim of these on-farm trials was to determine the impact that grazing of crops in winter had on livestock carrying capacity and 
subsequent grain yield and quality. 

Results
Grazing days, expressed as DSE grazing days per hectare, ranged from 110 to 307.  Weed and disease pressure was measured for both 
grazed and ungrazed areas of each crop (data not presented here), but differences were minor.  

The	impact	of	grazing	on	crop	yield	ranged	from	a	5%	increase	at	Williams	to	a	21%	decrease	at	Woogenellup.		The	crops	where	yield	
was largely unaffected by grazing were either lightly grazed (clip grazed) and/or grazed early.  The crops with the largest yield penalties 
were grazed heavily (crash grazed) and/or grazed late.  

Conclusion
These on-farm trials demonstrate that it is possible to graze crops in winter and maintain grain yield.  However, the frequency that 
yield penalties increased when compared to the same set of trials in 2011.  There are three possible reasons for this increase.  Firstly, 
growing season rainfall was significantly less in 2012 with most sites receiving only decile 1 or 2 rainfall.  Moisture stress may reduce 
the ability of crops to recover from grazing.  Secondly, a number of the 2012 trial sites were located in the low rainfall zone where the 
short seasons are less suited to crop grazing.  And finally, the timing and intensity of grazing may have increased the frequency of yield 
penalties experienced.    It is quite likely these three factors interact, and that a dry year or location exacerbates the negative impacts of 
late and/or heavy grazing.

Notes
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Update on Frost Pre-breeding Research 
Ben Biddulph1, Nathan Height1 Tim March2, Michael Laws2, Paul Eckermann2,  
Jason Reinheimer3, Jason Eglinton2, 
1 Department of Agriculture and Food Western Australia  
2 School of Agriculture, Food & Wine, The University of Adelaide  
3 Australian Grain Technologies

Key Messages
•	 	GRDC	pre-breeding	research	has	identified	improved	genetic	sources	of	frost	tolerance;	in	barley	this	material	is	now	entering	

breeding programs and in wheat it is under further evaluation.

•	 	The	Australian	National	Frost	Program	(ANFP)	has	been	established	to	provide	coordination	and	phenotyping	for	Australian	frost	
tolerance research.  

Aims
1.  Develop approaches to reliably screen for frost tolerance.

2.  Identify and select frost tolerant barley and wheat germplasm for use in breeding programs to reduce frost sensitivity of future 
commercial varieties.

Results
•	 	Reductions	in	grain	number	start	to	occur	in	wheat	and	barley	when	temperatures	are	around	0	and	-2°C	respectively	with	no	visible	

signs of frost damage and in these range genetic differences are apparent.

•	 	Temperatures	below	-2°C	and	-6°C	in	wheat	and	barley	respectively	lead	to	substantial	reductions	in	grain	number	and	in	this	range	
genetic differences are not apparent.

Conclusion
Under	severe	frost	(<-2°	for	wheat	and	<-6°C	for	barley)	all	current	varieties	are	equally	susceptible.	However	genetic	variation	does	
exist	for	frost	under	milder	conditions	which	induce	grain	sterility	in	the	range	of	10-80%	in	wheat	(0	to	-2°C)	and	barley	(-2	to	-4°C).	
Research over the past 10 years has developed approaches to measure the variation in frost induced sterility with more accuracy and 
consistency than before. New varieties with reduced sensitivity to frost for these mild conditions are under-development in barley. 
Future work will continue refining screening methods, searching for sources of tolerance, work towards developing frost sensitivity 
ratings of new varieties and validate the impact of frost induced sterility from mild frosts on yield in wheat and barley.

Notes
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Pathways to more grain farming profit by CTF in WA
P Blackwell1, J Hagan1, S Davies1, G Riethmuller1, D Bakker1, D Hall1, Q Knight2, J Lemon1,  
S Yokwe3, B Isbister4,  
1DAFWA, 2Precision Agronomics Australia, 3Northern Agricultural Catchment Council,  
4 Nth Pallinup Resources CEntre.

Key Messages
1. Controlled Traffic Farming (CTF) improves the financial returns from investment in deep tillage.

2. CTF need not be compromised by increasing seeder width for improved seeding capacity.

3. Future risks of very deep compaction in sands from heavier axle loads can be reduced by CTF.

Background
CTF is a system of restricting soil compaction and crop damage to permanent tramlines or wheelways enabling improved crop yields 
and	quality;	commonly	10%	more	yield	and	less	screenings	in	cereal	and	more	oil	in	canola	(Webb	et	al.	2004).	

Results
Using the MIDAS mode, a farm of greater than 2,000 ha moving to CTF in 2012 was estimated to benefit $36/ha if autosteer is already 
being	used	and	$45/ha	if	autosteer	has	yet	to	be	adopted;	based	on	5%	grain	yield	increase	from	CTF.	Analysis	of	seeding	capacity	and	
evidence of very deep compaction are shown in the paper.

Conclusions
1.  CTF can increase return on investment into deep ripping, spading or inversion ploughing. A $200,000 cost of conversion may be paid 

off	in	at	least	2	years	if	CTF	provides	yield	increases	of	about	9%.

2.  Improved seeding capacity is possible without compromising a CTF system. Seeding capacity of a 12m wide seeder can be 
increased	to	equivalent	to	an	18m	seeder	by	increases	in	speed	and	air	cart	capacity.

3.  Future risks of very deep compaction of sands can be minimised by conversion to CTF. Axle loads of about 15t on wet soil can induce 
root restricting cone resistance as deep as about 500mm. Such very deep compaction may be very expensive to rectify in deep 
sands which need easy crop root access to depth for conservation of their yield potential.

Notes
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Cross-resistance between pyroxasulfone, S-metolachlor, 
prosulfocarb, triallate, propyzamide and trifluralin in ryegrass.  
Is there any option for management? 
Roberto Busi, Todd Gaines and Stephen Powles, Australian Herbicide Resistance Initiative, The 
University of Western Australia.

Key Messages
•	 	The	cross	resistance	profile	to	pre-emergence	herbicides	has	been	examined	in	a	multi-resistant	population	of	annual	ryegrass	after	

pyroxasulfone recurrent selection.

•	 	Recurrent	selection	with	pyroxasulfone	at	below-label	doses	has	resulted	in	pyroxasulfone	resistance	and	cross-resistance	to	
prosulfocarb and triallate. 

•	 	Propyzamide	(Group	D)	(Kerb®	is	not	registered	for	use	in	wheat)	provided	effective	control	of	multi-resistant	ryegrass	at	1000	g	ha-
1.

•	 	Herbicide	rotation	at	the	full	label	rate	of	prosulfocarb,	pyroxasulfone,	triallate	and	trifluralin	in	conjunction	with	weed	seed	control	
at harvest is currently the most sustainable solution for pre-emergence herbicide control of annual ryegrass in cereals

Aim
Define cross-resistance to different herbicide modes of action in annual ryegrass and define the best strategy for pre-emergence 
selective herbicide control of annual ryegrass in wheat.

Results and Conclusions
Repeated	field	selection	by	herbicides	resulted	in	annual	ryegrass	being	multi	resistant	to	ACCase-	(Group	A),	ALS-,	(Group	B)	
microtubule	assembly-	(Group	D),	and	VLCFAE-	(Group	K)	inhibiting	herbicides.		Then,	exposure	to	pyroxasulfone	selection	with	an	
initially low dose over four generations resulted in rapid pyroxasulfone resistance evolution and we emphasize this population was 
initially susceptible to pyroxasulfone.  

Management strategies should exploit the semi-dominant nature of pyroxasulfone resistance trait(s) to delay pyroxasulfone resistance 
evolution by reducing the realized heritability (i.e. reducing the likelihood of a resistance-endowing trait to be passed to the next 
generation).  

This is best achieved if pyroxasulfone is used at the full label rate to maximize weed kill, and in conjunction with a range of other 
weed control strategies.  For example, weed seed control should be practiced to minimize seed bank inputs from plants surviving 
pyroxasulfone.  In the following season pre-seeding knock-down with glyphosate or paraquat will further contribute to reducing 
numbers of the progeny of those pyroxasulfone survivors.  

In the last 40 years annual ryegrass has evolved as a major herbicide-resistant weed causing severe crop yield reductions in Australia.  
A lengthy and repeated use of selective herbicides has evolved ryegrass field populations which can be simultaneously cross-resistant 
to currently registered pre-emergence herbicide options for ryegrass control in wheat.  We suggest that herbicide rotation at the full 
label rate of prosulfocarb, pyroxasulfone, triallate and trifluralin in conjunction with weed seed control at harvest is currently the most 
sustainable solution for pre-emergence herbicide control of annual ryegrass in cereals.

Notes
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Understanding and managing proposed different  
development stages of herbicide resistance in wild radish 
(Raphanus raphanistrum)
Bill Campbell, Geraldton, Western Australia, Nufarm Australia Limited

Key Messages
•	 Five	stages	of	‘evolution’	or	resistance	development	have	been	identified	in	growers’	paddocks.

•	 	A	paddock	specific	strategy	for	controlling	radish	is	possible	by	knowing	the	resistance	genetics	present	and	the	stage	of	resistance	
development- thus the expenditure required.

•	 	We	can	now	describe	what	is	happening	within	paddocks	and	can	explain	why	products	work	or	do	not	work,	highlighting	the	
importance of growers knowing what genetics they are dealing with.

•	 	Some	growers	and	advisers	are	apathetic	about	radish	resistance	and	what	is	required	to	farm	sustainably	into	the	future.	

•	 	Best	Management	Practice	is	not	to	rely	solely	on	new	chemistries	but	to	use	mixtures	of	both	old	and	new	chemistry	across	
populations to minimise selection pressure on all groups.

Aim
To understand the stages of resistance development within wild radish populations and to develop strategies from a grower’s 
perspective for growing weed free crops in the presence of resistant radish

Results and Conclusions
This trial work has three components, firstly quantifying the genetic fingerprint of four radish populations which had various degrees 
of resistance to all three base herbicide groups (B, I and F) tested. This screening explained why standard post-emergent treatments 
tested either worked or did not. The third part of this trail which looked at registered sequential herbicide options showed the complex 
herbicide resistance interactions that are occurring in Western Australian paddocks.  

12 years of research by Nufarm in WA has produced a large data set, which when analysed across many paddocks and  grouped into 
similar responses to herbicide treatments has categorise population genetics into five defined stages (designated as RRD Stages, or 
Radish Resistance Development Stages). These stages capture the evolution and development of resistance assisting to explain what is 
happening within radish populations in grower’s paddocks. These stages purely reflect the time these paddocks have been farmed and 
the herbicide regimes they have been exposed to.

The four paddocks studied fitted the proposed RRD Stages 3, 4 and 5 type genetics and demonstrated that effective control of RRD Stage 
3 ranged from $21 to $27 per hectare, RRD Stage 4 range from $44 to $55 per hectare and RRD Stage 5 was $59 plus per hectare based 
on current costs. The loss of the phenoxy chemistry will add an additional $22 per hectare and where stacked multiple resistance occurs 
the total expenditure can be upwards of $59 per hectare

This work highlights the need to know the resistance status of the whole population and offers a challenge for new testing procedures 
for stacked resistances. It is imperative to adopt ‘a multi mode of action and no tolerate any seed set’ approach on all populations, but 
especially on populations that are still relatively sensitive (Stage 1 and 2). This way it will significantly retard the advent of resistance 
especially when incorporated with a sound IWM approach.

The big message for advisers and growers is manyfold: resistance testing, a thorough understanding of why and how radish became 
problematic in any one paddock, a thorough appreciation that the seed bank must be managed and a zero seed set policy adopted are 
all essential components to combating wild radish. General farm hygiene is also an important component. It is a large and complex 
subject that needs investment in extension but most importantly, key players need to be open to learn.

Notes
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Adoption and management practices of  
dry seeding across the W.A. wheatbelt
Lauren Celenza, Western Australian No-Tillage Farmers Association, Matthew McNee, Western 
Australian No-Tillage Farmers Association, David Minkey, Western Australian No-Tillage Farmers 
Association, Andrew Fletcher, CSIRO, Sustainable Agriculture Flagship, Cameron Weeks, Planfarm 
Agricultural Consultancy 

Key Messages
•	 Farmer’s	perceive	that	dry	sowing	can	improve	overall	farm	productivity

•	 	The	proportion	of	wheat	dry	sown	is	40%	in	the	low	rainfall	zone	compared	with	26%	and	23%	in	the	medium	and	high	rainfall	zones.

•	 	Weed	control	is	of	most	concern	to	growers	when	dry	sowing,	but	poor	emergence	and	the	risk	of	frost	when	crops	are	flowering	
are also important.  

Aims
The aims of the paper are to determine the extent of dry seeding across the agro-ecological zones of the Western Australian wheatbelt, 
to uncover the trends of adoption by soil types, rainfall and crop species and to define the management practices and gaps in 
knowledge around the risks of dry seeding crops in Western Australia. 

Results
Farmers in the low rainfall areas are seeding more of their wheat into dry soil than those in medium or high rainfall zones. There wasn’t 
any significant difference in the proportion of wheat area sown dry in the medium and high rainfall zones. The results suggest that 
weed control was the most important risk to manage when dry sowing. However, there was a large range of opinion on the other risks 
indicating that for some farmers these may be equally important considerations when making the decision to sow crops dry. Poor 
crop emergence and the risk of frost were important issues when dry sowing for a number of farmers. A few participants in the survey 
thought that late dry conditions were a problem for dry sown crops, however most farmers thought this risk of lesser importance. 
Likewise,	fatal	germination	was	ranked	lowly.

Conclusion
There is potential to fill research gaps and improve dry seeding management practices. It is clear that there are differences in the 
adoption and approach to dry seeding in low, medium and high rainfall zones. The higher adoption of dry seeding wheat in the low 
rainfall zones indicates that farmers have little choice but to sow before opening rains if they intend to complete the seeding program. 
Whilst dry seeding is necessary for some growers, the evidence presented also indicates that farmers prefer to dry seed crops, 
rather than wait for a break, because it improves overall farm profitability. Survey participants perceived the major risks to be weed 
competition followed by poor emergence and frost. Continued seasonal instability and the potential to improve farm profitability with dry 
seeding is cause for further research to improve dry seeding agronomy. The WANTFA dry seeding survey will be continued in 2013 with 
continued collaboration with the CSIRO, DAFWA and Planfarm.

Notes
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Pratylenchus teres-  
WA’s home grown Root Lesion Nematode (RLN)
Sarah Collins, Sean Kelly, Helen Hunter, Lucy Debrincat, Jodie Teasdale, Caroline Versteeg,  
Xiao Zhang and Bill MacLeod. 
Department of Agriculture and Food, Western Australia; South Perth.

Key Messages
•	 	P.	teres	is	unique	to	WA,	has	a	wide	host	range	and	is	capable	of	causing	significant	yield	damage.	

•	 	Crop	rotation	and	resistant	cultivar	selection	are	the	keys	to	management	of	Root	Lesion	Nematode	(RLN).	

•	 	Ongoing	DAFWA	research	is	developing	rotational	recommendations	through	the	characterization	of	wheat	cultivar	resistance	and	
tolerance levels. 

Aim
DAFWA is undertaking glasshouse screening and field testing to characterise resistance and tolerance of wheat and barley cultivars to 
allow growers to incorporate cultivars into rotations that limit the yield losses caused by Pratylenchus teres.  

Results and Conclusions 
Data collected to date indicate that P. teres has a broad host range.  Wheat, canola, lupins and barley assessed between 2009 and 2012 
all appear susceptible to this pest.  Importantly, levels of susceptibility varied between host species and also between cultivars within 
a crop species.  Therefore, growing a less susceptible cultivar or crop will cause a smaller increase in nematode numbers which will 
result in smaller impacts both in the current crop and for subsequent seasons.

Resistance	to	RLN	refers	to	the	effect	of	the	plant	on	the	nematode	population,	so	resistant	plants	inhibit	nematode	reproduction,	
resulting in declining nematode numbers.  Multiplication of nematodes over time is used to measure resistance (multiplication rate of > 
1 indicates host susceptibility, and < 1 resistance). Field and glasshouse assessments for P. teres revealed multiplication rates ranging 
from 0 up to 16 times for wheat cultivars, 14 for barley and 11 for canola. This clearly indicates that variety selection can impact greatly 
on	RLN	numbers	in	soil	over	time.		

Tolerance is a measure of the effect of the nematode on plant growth such that intolerant cultivars suffer greater yield loss than tolerant 
cultivars.  In Toodyay in 2012, significant differences in tolerance were evident between wheat varieties.  Very high yield impacts were 
recorded	for	Carnamah	and	Emu	rock	(24%),	Machete	(16%),	as	well	as	Arrino	and	Westonia	(12%).	Several	varieties,	including	Yitpi	and	
Wyalkatchem, suffered minimal or no yield loss. These results indicate that tolerance and resistance can be independent; Emu Rock 
is	MS-S	but	very	intolerant	to	P.	teres	(24%	yield	loss)	while	varieties	such	as	Yitpi	and	Wyalkatchem	are	also	MS-S	but	appear	to	be	
tolerant (no yield loss).

Conclusion
The	most	commonly	found	RLN,	P.	neglectus,	impacts	broadacre	cropping	across	Australia.		The	volume	and	reliability	of	information	
available for this pest reflects local and national research initiatives over more than 20 years.  P. teres on the other hand is unique to 
WA and research into this nematode has been much more limited to date. Current DAFWA research initiatives will continue to develop 
tolerance and resistance information to facilitate crop rotation planning and cultivar selection.  

Results for P. teres are still preliminary, so while some provisional recommendations are appropriate at this time, development of 
rotational	advice	requires	field	and	glasshouse	assessment	of	commercial	cultivars	against	this	RLN	species.		This	information	will	be	
widely	extended	to	growers	and	consultants	to	facilitate	the	management	of	RLN	and	minimise	the	losses	incurred	by	grain	growers.	

Notes
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Bureau of Meteorology climate forecasting, the move to 
POAMA modelling
Glenn Cook, Bureau of Meteorology

Key Messages
The Bureau expects to begin to use dynamical climate prediction from POAMA (Predictive Ocean Atmosphere Model for Australia) as its 
official climate forecasting technique in the next year or so.

Dynamical climate models offer great potential for significant improvements in climate forecast skill over time, very much like weather 
forecast models have in past decades, and provide great flexibility in their output including outlook periods from weeks to months to 
seasons.

Aims
The Bureau of Meteorology has been producing seasonal outlooks for several decades. Initially based on the Southern Oscillation Index 
(an	indicator	of	El	Nino	and	La	Nina),	the	outlook	scheme	was	adapted	to	utilise	sea	surface	temperatures	(SSTs)	in	both	the	Indian	and	
Pacific Oceans, so as to incorporate the influences on the Australian climate of the ENSO (El Nino Southern Oscillation) phenomenon, 
as well as other climatic influences from Australia’s neighbouring ocean basins. This outlook scheme has traditionally supplied outlooks 
for temperature and rainfall, and relies on statistical relationships between SST patterns and three-monthly rainfall and temperature 
across Australia to provide information on the likelihood of above or below average conditions in the next three months.  Such statistical 
climate forecasting schemes are dependent upon a stationary climate, that is, they rely on the climate drivers for the forecast region 
to remain unchanged over time. Thus, climate change can significantly reduce the skill of statistical climate outlooks, and affect their 
ability to provide useful guidance.

Dynamical climate models attempt to predict future climate in the same way that weather forecast models do, by using the physics of 
the Earth’s atmosphere to predict future atmospheric conditions. The Bureau of Meteorology has been developing a dynamical climate 
prediction model known as POAMA for approximately 10 years and after a number of significant upgrades to the model’s software and 
hardware, the climate predictions made by the model are now rivalling the skill of the Bureau’s current statistical outlook scheme. Given 
dynamical modelling is clearly the future of climate forecasting, and given the recent progress, the Bureau is now making plans to 
transition to the POAMA outlooks as its official climate forecasts. This change provides a great opportunity for the Bureau to revise its 
climate forecasting products by combining user input to provide tailored outlooks that better meet user needs.  Future POAMA upgrades 
will include the ACCESS (Australian Community Climate and Earth-System Simulator) model, Australia’s current weather forecast 
model, which is expected to improve forecast skill further and provide the systems to generate a seamless product set of daily weather 
forecasts as well as multi-week, monthly, and seasonal climate forecasts.

Experimental POAMA climate predictions can be viewed at: http://poama.bom.gov.au/

Notes
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Canola Breeders TT and RR dual herbicide tolerant hybrid 
canola for management of herbicide tolerant weeds
Wallace Cowling, Research Director, Canola Breeders Western Australia Pty Ltd 
Stephen Powles, Director, Australian Herbicide Resistance Initiative,  
The University of Western Australia  
David Strong, Commercial Director, Canola Breeders Western Australia Pty Ltd

Key Messages
Canola	Breeders	have	developed	HT	Duo™	hybrid	canola	varieties,	which	combine	the	Roundup	Ready®	trait	with	new-generation	
triazine tolerant (TT) germplasm, as a new option for the control of herbicide tolerant weeds through the in-season application of both 
atrazine and glyphosate.  

Aims
To test the yield and weed control of new HT Duo™ hybrid canola variety CHYB2191 HT-RR when treated with full label rates of 
glyphosate and atrazine during the growing season.

Results
Field	trials	were	conducted	in	collaboration	with	Landmark	at	five	sites	around	Australia	in	2012	with	new	HT	Duo™	hybrid	canola	variety	
CHYB2191 HT-RR.  Results indicate superior weed control and no loss of yield potential in CHYB2191 HT-RR when sprayed in-season with 
either or both atrazine and glyphosate.  The yield performance of CHYB2191 HT-RR was equivalent to the latest triazine tolerant hybrids 
with either or both herbicides applied in-season.

Conclusion
The use of two different in-season herbicides, both at full dose and from different herbicide groups, is a double-knock strategy for 
the control of crop weeds (Norsworthy et al., 2012, Reducing the risks of herbicide resistance: best management practices and 
recommendations. Weed Science Special Issue 31-62).  HT Duo™ dual herbicide tolerant hybrid canola has the potential to combine 
excellent control of herbicide tolerant weeds in southern Australian cropping systems with high yields of modern canola hybrids, if 
atrazine and glyphosate are applied at full rates and at the right time.

[Roundup	Ready®	is	a	registered	trademark	of	Monsanto	used	under	license	from	Monsanto	Technology	LLC.]

Notes
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Utilising grazing in wheat to delay flowering and reduce frost risk.
Stephen Curtin, Lake Grace, Western Australia, ConsultAg

Key Messages
The Newdegate trial utilising Yitpi wheat indicated grazing for any time interval from four weeks after seeding could delay crop flowering 
by up to half the time grazed. eg 10 days grazing delayed flowering for 5 days.

Grazing wheat crops earlier and for a shorter periods seemed to have the least impact on plant growth and provide the best potential to 
recover yield.

With longer grazing periods the plant’s ability to recover is more limited and yield potential would be reduced, especially in low rainfall 
areas.

Grazing cereal crops is a useful strategy to take advantage of an early sowing opportunity, provide valuable sheep feed early in the 
season, and potentially delay flowering to avoid the peak frost period in September. 

Aim
The Albany Regional Cropping Solutions Network identified frost as a major issue affecting production in the area. There has been 
considerable interest in grazing crops to benefit livestock without penalising yield and there was anecdotal evidence that grazing could 
delay flowering but little evidence of this in low rainfall areas and seasons.

A trial was put together with the aim of investigating how different grazing strategies would affect flowering time and consequently 
yield. The aim was to delay flowering so an early sown crop would flower outside the main frost window. Grain and livestock enterprise 
productivity could be improved if mixed farmers in lower rainfall parts of the region were able to plant cereal crops earlier and use 
grazing to delay flowering, therefore missing the peak frost window later in the year.

Results and Conclusions
The Newdegate trial was set up on a property in a highly frost susceptible area and investigated a range of timing and length of grazing 
treatments, compared to ungrazed plots.

Grazing was simulated by cutting plants to 3-5cm starting at crop four leaf stage – four weeks after sowing on May 14 – and assessed 
10, 20, 30 and 40 day intervals. The trial also investigated a later grazing start, seven weeks after sowing, and grazing for 10 and 20 day 
intervals. 

The trial site suffered three severe and untimely frosts during the crop flowering window. The crop head height temperature recorded 
during	one	of	these	events	was	as	low	as	-4°C.	This	severely	frosted	all	stages	of	grazing	as	the	frosts	were	over	a	2	week	period	on	the	
13th,	23rd	and	28th	of	September.

Yield comparisons  showed frost reduced yields from 2.3t/ha in a non grazed, non frosted part of the paddock to 200kg/ha in the ungrazed 
frosted area of the trial. All grazed treatments yielded higher than the ungrazed as shown in the table below.   

Treatment Yield (kg/ha) % Yield Increase
Trial ungrazed (frosted) 200 kg/ha.

Graze early and for 10 day interval 360kg/ha. 80

Graze early and for 20 day interval 490kg/ha. 145

Graze early and for 30 day interval 520kg/ha. 160

Late	graze	and	interval	of	10	or	20	days 400kg/ha. 100

The main message from the trial was that in frost-prone areas, delaying flowering in wheat crops using grazing could work to deliver a 
yield benefit. But when multiple frost events hit, it was hard to avoid them all.

It remained unclear just how much the length of grazing would affect crop yield in a non-frost situation.

Notes
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Grower adoption and implementation of strategies to man-
age soil water repellence in farming systems
Stephen Davies1, Paul Blackwell1, Crag Scanlan2, Derk Bakker3, James Hagan1, Kari-Lee Falconer4 
WA Department of Agriculture and Food, 1Geraldton; 2Northam; 3Albany; 4Moora 

Key Messages
Growers are tending to adopt a combination of short-term mitigation and long-term amelioration management options for managing 
water repellent soils. Wetting agents, paired row seeding and other mitigation options can improve whole farm income because the 
benefits, whilst generally smaller, often apply to the whole seeding program. Amelioration options such as spading or mouldboard 
ploughing often give greater and longer-lasting yield increases, and are profitable, but are slow and costly to implement. On-farm testing 
of options provides an effective means of determining which approaches suit particular grower’s soils, landscape and farming system.

Aims
To assess grower intentions, practice and implementation in regards to management of soil water repellence and gain an understanding 
of some of the major driver and barriers of adoption. 

Results
The net whole farm benefit for a 3700 ha Badgingarra property which had adopted a winged boot paired-row seeding system and 
mouldboard ploughing for management of soil water repellence was conducted. Based on on-farm trial data carried out on the property 
since 2010 and other trial data in the area a yield benefits of 100 kg/ha for the paired-row seeder (compared with knife points) and 900 
kg/ha (year 1) for the mouldboard plough were used in the analysis. On farm trial data showed yield benefits typically in excess of 1 t/ha 
for mouldboard ploughing on this responsive property. The estimated net whole farm (3700 arable ha) benefit using these assumptions 
was $19/ha for the winged boot + paired-row seeder and $15/ha for mouldboard ploughing in 2012 in the first year only. This amounts 
to an overall additional whole-farm profit of $77,700 for the new seeder (used for 2230 ha of cropped area) and $54,000 for the of 
mouldboard ploughing (450 ha cropped area) in year 1 only.

Notes
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Success™ NEO Insecticide controls diamondback moth  
in canola.
Paul Downard, New South Wales, Dow AgroSciences (Australia) Ltd.

Key Messages
In 2012 two insecticides, each representing a new mode of action, were approved for use against diamondback moth (DBM) in canola. 
While DBM has been difficult to control with older organophosphates and synthetic pyrethroids, spinetoram (Success™ NEO from Dow 
AgroSciences)	and	emamectin	benzoate	(Affirm®	from	Syngenta)	are	highly	effective	and	with	careful	management	will	continue	to	
provide canola growers with cost-effective DBM control for many years.

Aims
This paper informs advisors and farmers of the recent registration of Success NEO insecticide for control of DBM in canola. It provides a 
brief overview of the product and how it should be used safely, effectively and in such a way that insecticide resistance development is 
averted.

Results And Conclusion
In six trials reported, a single application of Success NEO gave a high degree of control of DBM in canola. In situations when more than 
one insecticide application is required, e.g. when DBM populations build up early and in cases of re-infestation, it is strongly urged that 
an effective product from a different mode of action group is used.

Resistance to insecticides is conferred by heritable genes which exist naturally at very low levels in insect populations. When an 
insecticide from a single chemical group is used repeatedly, insects with the resistance gene for that chemical survive, their progeny 
inherit the gene and the population becomes increasingly resistant to that chemical group.

Currently, the genes conferring resistance to Success and Affirm in DBM populations in WA are at very low levels. To maintain this 
situation and keep Success and Affirm highly effective in controlling DBM, it is vital that neither product is used repeatedly. By rotating 
between these two new chemical groups, survivors which may have the resistance gene to the first-applied product will be controlled 
by an application of the second product which has a different mode of action.  

Another feature of these two new products is their selectivity to beneficial insects (predators and parasitoids), and these insects can 
essentially provide another mode of action against DBM, and provide free-of-charge control of survivors deep below the canopy where 
sprays may not penetrate.

Success™ NEO is a highly effective new insecticide for controlling diamondback moth in canola. In those seasons when more than a 
single spray application is required, Success NEO should be used in rotation with products with alternative modes of action that also 
control DBM and are selective to beneficial insects.

Notes
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Rapeseed perspectives in the EU –  
consequences on Australian canola imports
Philippe Dusser , Prolea- Sofiproteol (France)

Key Messages For Australian Canola Exports To EU
•	 	For	the	last	4	years	the	rapeseed	supply	situation	has	been	relatively	short	in	the	EU	–	disappointing	harvests,	sustained	demand	–	

imports have been constantly at a 2 – 3 million tons level. 

•	 Imports	to	the	EU	of	Australian	canola	is	a	relatively	a	recent	phenomenon	(3	years	including	current	marketing	year)		

•	 Australian	sourcing	has	clearly	an	edge	in	providing	supply	in	the	second	part	of	the	marketing	year.

EU Rapeseed Production and the EU Oilseed Market
Rapeseed	is	the	major	oilseed	produced	in	the	European	Union	with	a	production	of	20	Million	Tons,	for	a	total	oilseed	production	of	28	
Million tons (sunflower: 7 million tons, soybean: 1 Million tons).

Rapeseed is mainly produced in northern Europe: Germany and France (5 to 6 Million tons each), UK and Poland (2 to 2.5 Million tons 
each),	Czech	Republic	(1	MioT),	Denmark	and	Lithuania	(0.5	MioT	each)

Sunflower is produced in Southern and Eastern European countries: France, Romania, Bulgaria, Hungary (around 1.5 Million ton each) 
and Spain (0.7 MioT)    

EU a Major Oilseed Importer: 
Globally the EU is a huge importer of oilseed and oilseed products: for a total consumption of 70 Million tons of oilseed products, 43 
Million	tons	are	imported	(65%).

The	protein	meals	consumption	relies	by	75%	on	imports	(35	Miot	for	a	total	oilseed	meal	consumption	of	50	Million	tons).	Imported	
soymeal alone accounts for 30 Million tons while rapeseed meal comes second with 12 Million tons and sunflower meal 6 Million tons.

The	vegetable	oils	supply	relies	by	45%	on	imports.	The	total	consumption	amounts	to	21	million	tons	for	a	domestic	production	of	12	
Million tons (oil content in domestic oilseed). Rapeseed oil consumption comes first (9 MioT) before palm (5 MioT), sunflower (3.5MioT) 
and soy (2.5 MioT).

Rapeseed Imports Are Relatively Modest and Only Recently Reached a Significant Level  
Net trade (seed bean, oil)

•	 Soybean	35	MioT	(12	MioT	bean,	23	MioT	meals)

•	 Palm	oil	5.5	MioT

•	 Sunflower	3	–	4	MioT

•	 Rapeseed:	since	2008:	2	–	3.5	MioT.	Before	2008	the	net	imports	were	minimal	(0.3	MioT)

Major rapeseed exporting countries to EU are Ukraine 1 MioT – Australia (since 2010: 1 to 2 MioT) Canada (0.3 MioT).

Rapeseed Eu Demand: A Recent Expansion Matching Rising Biodiesel Demand
Rapeseed EU market is very much linked to the EU biodiesel.

Rapeseed	oil	makes	up	to	60	-	70%	of	biodiesel	feedstock.	

The demand of rapeseed oil rose together with the recent rapid expansion of the biodiesel. While biodiesel production rose from 1.4 
Million ton in 2003 up to 9.5 million tons, rapeseed oil demand has risen from 4 MioT to over 9 MioT, the additional demand being totally 
dedicated to biodiesel while other uses stayed unchanged.

Currently	60%	of	EU	rapeseed	oil	demand	is	dedicated	to	biodiesel	(5.5	Million	tons	out	of	9	Million	tons).	

The Additional Demand Have Been Matched Mainly (70%) By a Rise of the Domestic Rapeseed Pro-
duction, While Imports Have Also Benefited (Covering 30% of the Additional Demand). 
The additional rapeseed oil demand (+ 5 Million T) has been supplied through an expansion of domestic EU rapeseed production from 12 
to 20 MioT (+3.3 MioT of oil equivalent) and an expansion of imports (+1.5 MioT of oil equivalent).

Meanwhile, biodiesel production leads to a significant coproduction of rapeseed meal: 12 million tons of rapeseed being dedicated to 
biodiesel production, the 6.7 million tons of coproduced meals is greatly welcomed on the hugely unbalanced EU protein-feed market. 

Since 2008, Rapeseed Production and Imports Have Been Globally Stable – as Well as Biodiesel 
Production.
The rapid biodiesel expansion that occurred from 2003 has stopped in 2009 and since then the production has stabilized at  
9-10 Million tons.

Rapeseed	EU	production	has	stabilised	too	at	19-20	MioT	since	2008,	(following	a	rapid	55%	increase	in	5	years	before	2008).	

Rapeseed	Imports:	after	a	steep	increase	to	2-3	Million	tons	in	2008,	imports	have	been	globally	stable	since	then.	
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Biofuel Policy Changes Currently Considered In Brussels Puts Uncertainty on the Future.
A Commission proposal currently discussed in Brussels would, if adopted, change dramatically the biofuels regulations ( measures 
being	considered	are	:	capping	to	5%	the	1rst	Generation	-	ILUC	estimated	values	denying	CO2	benefits	of	biodiesel	-	banning	of	support	
to first generation after 2020). This proposal if adopted unchanged would lead to a reduction of the incentives for biodiesel in the future. 

The biodiesel supply chain is struggling to modify this Directive proposal and to keep a positive outlook for biodiesel.

Notes
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Seasonal forecast update for 2013
Fiona Evans, Department of Agriculture and Food WA

Key Messages
•	 	DAFWA’s	statistical	seasonal	forecast	(SSF)	system	uses	historical	relationships	between	global	sea	surface	temperature	and	sea	

level pressure with rainfall in south-west Australia to produce forecasts of rainfall.

•	 	The	SSF	indicates	that	rainfall	for	the	next	three	months	is	expected	to	be	normal	to	wetter	than	normal,	However,	May	rainfall	is	
likely to be below normal which means we may see a late break.

•	 Other	national	and	international	forecast	models	with	skill	at	forecasting	February	to	April	rainfall	agree	with	the	SSF	forecast.

•	 The	SSF	forecast	for	the	growing	season	rainfall	is	for	normal	to	slightly	drier	than	normal	conditions.

•	 Plant	available	soil	water	at	31	January	2013	is	above	40mm	in	some	parts	of	the	Wheatbelt,	but	soils	may	dry	before	more	rain	falls.

•	 Updates	will	be	available	from	http://www.agric.wa.gov.au/climate

Notes
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The effect of crop rotations and residue level  
on wheat yield and gross margins
K. C. Flower1,2, N. Cordingley2, C. Weeks3, S Micin4 and P.R. Ward4

1School of Plant Biology and Institute of Agriculture, The University of Western Australia 
2Western Australian No-Tillage Farmers Association 
3Planfarm Pty. Ltd., Geraldton 
4CSIRO Plant Industry

Key Messages
•	 Crop	rotation	had	no	consistent	effect	on	wheat	yield.

•	 Continuous	wheat	maintained	a	similar	yield	to	the	other	rotations	after	five	years	at	Cunderdin.

•	 Continuous	wheat	and	wheat/lupin	were	the	most	profitable	at	Cunderdin	and	Mingenew,	respectively.	

•	 	Yield	differences	between	full	residue	retention	and	windrow	burning	were	not	consistent	across	years	and	rotations;	although	for	
some situations in 2011, windrow burning reduced yield.

Aims
The aim of this long term GRDC funded trial was to determine the effect of rotation and residue level on wheat yield and gross margin at 
Mingenew and Cunderdin sites. 

Results and conclusions
Crop rotation had no consistent effect on wheat yield, although at Mingenew yield appeared to be higher after lupins in some years. 
Continuous wheat had maintained a similar yield to the other rotations after five years at Cunderdin. Delaying knife-rolling or spraying 
out of cover crops appeared detrimental to wheat yield in the following year, especially where weed pressure was high. Alternatively, 
early spray or knife-rolling appeared to contribute to higher yields. Windrow burning had no effect in 2010, the first year when these 
treatments were imposed. However, some differences occurred in the following year, where full residue retention out-yielded windrow 
burning.	In	other	international	research,	benefits	from	increased	residue	retention	became	apparent	after	5-8	years,	and	the	Cunderdin	
trial will be continued to determine the long-term impacts of changes to the farming system on crop yields.

Wheat and lupins were the most profitable at Mingenew with the diverse rotation providing the highest total gross margin. The cover 
crops and pasture crops had an overall negative effect on the total gross margins; although the pasture crops with lower input costs 
than the cover crops had slightly less of a negative impact on gross margin.

At Cunderdin wheat was the most profitable crop with continuous wheat providing the highest total gross margin. The use of cover 
crops in the continuous cereal rotation had a negative impact on the total gross margins. Overall the Mingenew site had more consistent 
total gross margins in due less seasonal variation and more reliable break crop options such as lupins and canola compared to 
Cunderdin which had inconsistent yields and gross margins for lupins, canola and field peas.

Notes
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Assessment of climate change projections for WA –  
new tools for adaptation
Ian Foster, Department of Agriculture and Food WA 

Key Messages
Projections	of	the	WA	climate	made	in	1988	have	been	confirmed	by	subsequent	observations.	Weather	patterns	have	changed	as	
expected. 

Expansion of DAFWA’s automatic weather station network provides an opportunity to develop a variety of tools and applications for 
improved management of seasonal and extreme events.

Aims
The	accuracy	of	climate	projections	made	by	the	Bureau	of	Meteorology	in	1988	has	been	assessed	by	comparing	with	observed	
climate since then. DAFWA’s expanded automatic weather station network will be showcased, with possible applications for seasonal 
management.

Results
The	1988	climate	projections	expected	a	southward	shift	of	weather	systems,	a	decrease	in	winter	rainfall	for	the	South	West,	an	
increase in summer rain, and a general warming. Observations since then for WA have shown that weather patterns have changed as 
expected. In particular, the south West region has dried our faster than expected.

Expansion of DAFWA’s weather station network has significantly improved spatial coverage as well as timeliness. There are a wide 
variety of applications of weather information by growers, agribusiness and regional communities.

Conclusion
Climate projections for WA have provided consistent indication of likely changes. It is clear that adaptation to future climate for many 
sectors is required, with improved efficiency of resource use becoming even more important. DAFWA is providing one of those tools 
through its enhanced weather station network.

Notes
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Effective soil acidity management requires knowledge  
at the farm, state and national scale
Chris Gazey, Department of Agriculture and Food, Western Australia, Northam 
Joel Andrew, Precision SoilTech, Belmont, Western Australia

Key Messages
Soil acidity remains a major constraint to productivity in the WA wheatbelt. The use of agricultural lime is increasing but remains well 
below the amount estimated to be required to achieve recommended targets for soil pH.

Appropriate and accurate farm scale information enables growers to estimate the economic costs of deferring liming, or likely benefits 
from liming, and is also critical for mapping and reporting to inform the allocation of resources at the regional, state and national scales. 

Aims
To improve the management of soil acidity in WA through increased awareness of the severity and extent of the problem.

Results
New collaborative mapping of farm scale information has generated a current analysis of soil pH for the WA wheatbelt. The extent and 
severity	of	acidity	varied	geographically	and	with	soil	type.	Long-term	lime	trials	(15–20	years	old)	continue	to	demonstrate	the	benefits	
of liming where low pH is a constraint to productive agriculture.

Conclusion
Soil	acidity	remains	a	significant	constraint	to	productivity	in	the	WA	wheatbelt.	Low	soil	pH	is	one	constraint	that	growers	can	
manage in order to achieve rain limited potential assuming other constraints are taken in to account. Managing soil acidity has been 
demonstrated to be economically beneficial but requires a longer-term approach than many inputs and could be considered in the same 
manner as a capital investment. Adequate information about soil pH (to at least 30 cm) is crucial to inform targeted lime applications for 
appropriate management on-farm. When integrated, farm-scale soil pH information provides a clearer picture of the situation regionally 
and state-wide.

Notes
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New Varietal DNA Test For  Barley
Rob Harborne,Canberra ACT, Grain Growers Ltd

Key Messages
•	 Collaborative	project	between	DArT,	GRDC	and	Grain	Growers	ltd.

•	 The	Barley	DNA	test	is	the	most	effective	and	accurate	way	to	validate	varieties	and	their	purity.

•	 DArT	has	identified	400	genetic	markers	that	differentiate	all	the	common	malting	and	feed	varieties.

•	 An	industry	working	together	with	the	application	of	this	new	technology	across	the	supply	chain	has	the	capacity	to	dramatically	
improve the quality assurance and the marketability of the Australian malt barley product.

Aim
To developed a DNA test that could be commercially released to be used by all parts of the supply chain to ensure that varietal integrity 
and purity was measurable.

Method
GRDC and DArT  embarked on developing a reference set of material to identify 400 genetic markers that differentiate all the common 
malting and feed markers. This would be referred to as the reference set material.

The DNA is extracted from the seed sample submitted for varietal identification and compared to the reference set material.

The computer analysis will then determine the variety of the barley samples and the level of purity of that sample as compared to the 
reference set material.

Grain Growers were approached to help commercialise the product. Grain Growers provide the front end service delivery including 
sample receival, sample preparation, DNA extraction, reporting of results and managing the accounts to the users.

 All the samples are retained for 12 months.

Results
DArT developed in 1997 the first whole genome, single assay profiling technology in plants. One of the key advantages by using the DNA 
marker system over other technologies it was found it was highly reproducible, with each assay having technical replication in both 
terms of markers on the chip and the replication of the assay itself.

The technique also allowed a high degree of precision allowing for even the smallest amounts of contamination to be detected.

DArT have had over 10 years of successful operation on the international market of genotyping service with now over 500,000 samples 
processed. The results are reported to reflect their purity.

Green >95%	indicate	that	is	the	nominated	variety	and	the	seed	is	clear	for	resowing.

Yellow The	sample	is	predominantly	the	nominated	variety	but	only	between	90-95%	pure.The	seed	line	would	be	recommended	to	
be phased out and replaced with another line.

Red The	sample	is	either	not	the	nominated	variety	or	it	is	less	than	the	90%	purity.	The	seed	line	should	not	be	re	used	for	
sowing.

Results from the 2011 Field Test
444 barley samples were collected from farmers,BH Companies and NVT co-operators in WA,SA and NSW.The providers were asked to 
provide a sample and then nominate which barley variety they considered it to be.

Only	80%	of	the	samples	received	were	nominated	correctly	and	above	the	95%	purity	level.

Of	these	12.9%	were	correctly	labelled	but	were	less	than	95%	pure.

The remainder were not the nominated variety.

Commercialisation
Grain	Growers	Ltd	is	a	national	non	for	profit	organisation	working	on	behalf	of	all	Australian	grain	producers	to	promote	the	
development of a sustainable, viable and efficient grains industry.

GrainGrowers in-house analytical Services provide commercial testing to grains, grain foods and the feeds industry.Grain Growers is 
AQUIS	certified	and	accredited	(ISO-IEC	17025)

Sample size required is 250 grams.

Seedling vigour and germination tests can also be conducted.

For pricing and delivery instructions go to the GrainGrowers website www.graingrowers.com.au
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Conclusion
•	 It	is	extremely	important	to	have	the	capacity	to	measure	and	validate	what	we	grow.

•	 	Varieties	are	developed	and	commercialised	on	the	basis	of	their	performance	in	NVT	trials.To	ensure	there	is	consistency	in	that	
reported performance the growers must start with the true and pure seed of that intended variety.The farmer should also ensure that 
confirmation of that variety is validated on a regular basis.

•	 The	confidence	of	the	customer	that	they	are	buying	what	they	are	intending	to	purchase	is	also	of	the	highest	priority.

The wider use by the industry of a genetic testing platform would provide a higher standard for seed sales and trading, as well as 
positioning the industry at the highest level globally.

The opportunity for the Australian industry to participate in this testing at a cost effective level is good news for the Australian Malting 
Barley Industry.

Notes
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Adoption trends in the Liebe area and  
what it means for Industry. 
Nadine Hollamby, Liebe Group. Elizabeth Peterson, Advanced choice economics P/L.  
Rob Sands, Farmanco. Roy-Murray Prior, Curtin University. 

Key Messages
•	 	With	an	integrated	R,D&E	system	growers	are	rapidly	adopting	technologies	that	they	see	as	beneficial	to	their	farm.	Grower	groups	

are an integral part that system.

•	 When	considering	a	new	technology	growers	are	looking	for	increased	profit	and	improved	ease	of	management.	

•	 	More	investment	is	needed	in	business	management.	When	growers	were	asked		their	perception	on	the	factors	limiting	their	farm	
enterprise into the future the most common response was farm economics. As price takers farmers can not directly change the 
price they receive however there is room to improve how the business is run.   

Aims
To	track	adoption	of	farm	practices	related	to	soil	management	and	business	management	in	the	Liebe	area.	

Results
Since	2006	the	adoption	of	GPS	guideline	with	auto	steer	has	doubled	in	the	Liebe	area	with	92%	of	growers	using	the	technology.	Other	
farm	practices	that	are	widely	adopted	in	the	Liebe	area	(over	90%	of	farmers	using	it)	are	soil	testing,	liming	for	soil	acidity,	minimum	
tillage and plant tissue testing. Practices such as tramlining farming (Controlled traffic) and zero tillage (using disk seeders) have low 
adoption	levels,	with	7	and	5%	adoption,	respectively).	The	main	factors	growers	are	looking	for	in	a	new	technology	is	increased	profit	
and ease of management. 

Conclusion
Adoption	of	new	technologies	which	improve	farm	profitability	and	are	easy	to	use	has	been	rapid	in	the	Liebe	area.	For	technologies	
that are perceived by farmers as having limited financial gains or are difficult to manage the adoption rate is low and has remained low 
since	our	surveying	began	in	2006.	Growers	groups	such	as	the	Liebe	Group	can	improve	adoption	because	it	provides	a	platform	for	
growers and researchers to work together, as well as providing opportunity for growers to share knowledge amongst themselves. 

Notes
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Which variety should I grow? – New statistical methods for 
NVT allow for better decision making
Alison Kelly, Qld Department of Agriculture, Fisheries and Forestry,  
Leslie Research Centre, Toowoomba, Alison Smith, University of Wollongong, Wollongong,  
Brian Cullis, University of Wollongong, Wollongong

Key Messages
•	 Individual	trial	results	from	NVT	provide	only	a	snapshot	in	time	and	may	lead	to	unsuitable	varietal	choice

•	 Combining	data	across	trials	(and	years)	enhances	the	chance	of	selecting	the	appropriate	varieties,	but	this	is	not	an	easy	task

•	 	A	new	method	of	analysis	will	allow	growers/advisors	to	select	a	location	and	a	season,	and	the	NVT	online	system	will	provide	the	
most accurate prediction of relative yield performance of varieties for this environment.

Notes
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A decadal assessment of farm performance: any learnings?
Ross Kingwell, AEGIC & University of Western Australia; Lucy Anderton, Nazrul Islam,  
Vilaphonh Xayavong and David Feldman, WA Department of Agriculture & Food

KEY MESSAGES
•	 	A	decadal	assessment	of	242	broad	acre	farm	businesses	reveals	that,	despite	the	adversity	of	climate	change,	the	vast	majority	of	

the farm businesses have prospered

•	 Greater	crop	dominance	has	mostly	been	a	successful	business	strategy

•	 Successful	farms	have	much	greater	profits	and	productivity	than	less	secure	farms

•	 Some	management	traits	of	successful	farmers	are	significantly	different	from	those	on	less	secure	farms

AIM
To deepen our understanding about farm business performance in a period of warming and drying

RESULTS AND CONCLUSIONS
All farms increased their wealth, yet most eroded their percentage equity and now carry more debt. Most farms were classed as 
‘growing’	or	‘strong’.		Only	13%	of	farms	were	‘less	secure’.		In	spite	of	the	period,	2002	to	2011,	being	warmer	and	drier,	it	was	not	
the high rainfall region that recorded the highest proportion of farms that are growing.  Rather the northern moderate rainfall zone, 
comprised mostly of crop specialists, displayed the highest proportion of farms that are ‘growing’.  On average the farms in all 
performance categories increased their crop area over the period. The downside to increased cropping, however, was an increase in 
profit volatility which increased risk exposure. 

‘Growing’ farms when compared to the less secure farms tend to have the following key differences.  ‘Growing’ farms are larger, 
generate a higher rate of return to capital and equity, carry less debt per hectare, are slightly more crop dominant, have higher personal 
and machinery replacement expenses yet similar debt repayments, have a much lower debt to income ratio, have slightly higher equity 
in percentage terms, generate similar livestock income per hectare but much higher crop income per hectare and overall generate 
much higher profits. Growing farms have on average (i) adopted more cropping management innovations over the last decade and 
continue to use them, (ii) made greater use of leasing, contractors, superannuation funds, succession planning, Farm Management 
Deposits and off-farm assets, (iii)  adopted and made greater use of farm business software, marketing strategies, decision support 
tools, precision ag technology, electronic paddock recording and GPS technology, (iv) have a greater quality of commitment to the 
maintenance of their cropping gear, and (v), have greater involvement in their local community and express more care regarding their 
work-life balance.

Over the study period farm productivity grew, in spite of no lasting improvement in the terms of trade. Farms improved their productivity, 
not so much by investing in new technologies, but rather through better use of existing technologies, including technologies that offer 
scale economies.  
The change in total factor productivity for growing farms was double that for less secure farms and farm profitability increased greatly 
for	growing	farms.	Less	secure	farms	displayed	no	growth	in	profitability.	The	change	in	total	factor	productivity	for	crop	farms	was	
treble that for sheep farms and there was improvement in farm profitability for the majority of crop farms. Sheep farms, on average, 
displayed no growth in profitability. 

Notes
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Maximising canola gross returns through variety choice  
and optimisation of plant populations in lower rainfall  
regions across Australia. 
Justin Kudnig1, Mark Thompson1, Anton Mannes1, Chris Fletcher1, Karl Schilg1, Andrew Etherton1, 
Steve Lamb1, Mitch Tuffley1 and Andrew Easton1, Peter Hamblin2, Michael Lamond3  
1Pacific Seeds Australia, 2Kalyx Australia, 3Agrisearch Services

Key Messages
•	 	Hybrids	are	more	adapted	in	general	than	OP	varieties	in	the	growing	regions	where	yields	are	greater	than	1.25t/ha	with	some	Hybrids	

providing comparative or higher performance and $/ha gross returns than OP varieties in yield zones between 0.60 to 1.25t/ha.

•	 	The	open	pollinated	varieties	and	the	more	adapted	hybrids	performed	best	with	the	25	plants	per	m2	targeted	plant	populations	
across all yield zones and environments.

•	 	The	more	adapted	hybrids	can	provide	growers	with	increased	$/ha	gross	returns	over	open	pollinated	varieties	in	the	low	rainfall	
zones of $50 to $100/ha and $150 to $350/ha in the medium to higher rainfall zones. 

Aims
To develop a better understanding on the relative gross returns associated with evaluating current hybrid canola vs open pollinated (OP) 
canola performance in lower rainfall zones across Southern Australia whilst comparing different varietal maturities and targeted plant 
populations.  

Previous research has shown which target populations were required to optimise yield performance in different rainfall zones whereas 
this research was aimed at determining whether it is more economic to grow hybrids with different herbicide tolerances against early 
maturing OP varieties bred for low rainfall environments and if so, at which optimum plant population.    

Results And Conclusions
Canola growers and advisors should now recognise that there are some hybrids that show good adaptability into the lower rainfall zones 
of southern Australia. These hybrids can provide similar to higher yields and gross returns than early maturing OP varieties.

In each of the three herbicide technologies, hybrids are more adapted in general than OP varieties in the growing regions where yields 
are greater than 1.25t/ha. However, some more adapted hybrids provide comparative or higher performance and $/ha gross returns than 
OP varieties in yield zones between 0.60 to 1.25t/ha.

The more adapted hybrids can provide growers with increased $/ha gross returns over open pollinated varieties in the low rainfall zones 
of $50 to $100/ha and $150 to $300/ha in the medium to higher rainfall zones.

Overall, the open pollinated varieties and the more adapted hybrids performed better with the 25 plants per m2 targeted plant 
populations across all yield zones and environments.

The Pacific Seeds have developed a plant population recommendations table from previous research which has validated by these 
results and shows the respective populations required to optimise performance for Hybrids vs OP varieties. However, it is important to 
recognise that it does not provide information on how adapted individual hybrids or OP varieties are to different rainfall zones which 
needs to be determined by comparing results from multiple yield trial locations over successive seasons.   

Notes



28

Pulse variety performance in 2012
Alan Meldrum, Pulse Australia and Ian Pritchard,  
Department of Agriculture and Food Western Australia.

Key Messages
•	 Yield	performance	of	potential	new	Lupin	varieties	confirmed	the	yield	gain	required	to	justify	their	release

•	 Early	flowering,	early	maturing	pulse	varieties	were	the	highest	yielding	varieties	in	the	short	dry	2012	season

•	 Adoption	of	these	improved	varieties	will	reduce	the	production	risk	of	pulse	crops	in	WA.

Chickpea
PBA StrikerA was the only variety to show statistically significant yield improvement and at only one site, Mullewa. All other varieties 
were not significantly different or displayed variable performance in a very dry season.

Field Pea
In the short and dry 2012 season early maturing, early flowering field pea varieties were advantaged. PBA GunyahA and PBA TwilightA, 
both early flowering varieties, were the highest yielding named varieties. 

Lupin
Despite	the	dry	seasonal	conditions,	Lupin	trial	yields	were	significant.	PBA	GunyidiA	was	higher	yielding	than	Mandelup	in	Lupin	Zones	
3	&	4.	Advanced	lines	WALAN2325,	2333,	2383	and	2385	all	show	significant	yield	improvement	in	a	range	of	Lupin	Zones.

Conclusion
Pulse production in Western Australia was well below average in 2012 in most regions. The Esperance region was about average, 
except for poor yields in the Mallee.

Variety performance of lupin, chickpea and field pea varieties was mostly in line with previous years data, and industry expectations.

Notes
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Controlling small pointed (conical) snails in southern WA
Svetlana Micic1, Mike Grimm1, Tony Dore1, Laurie Wahlsten1, Stewart Learmonth2 
Department of Agriculture and Food, Western Australia, Albany1, Manjimup2

Key Messages
•	 	More	than	one	control	strategy	is	needed	to	control	snails

•	 	Sprays	are	ineffective	in	controlling	snails

•	 	All	bait	formulations	cause	mortality	to	snails	but	none	result	in	100%	mortality	

Aims
1. Determine efficacy of various baiting options (lab trial)

2. Explore efficacy of sprays on snails (field trial)

Results And Conclusions
Are all baits equal?
Baits containing metaldehyde, methiocarb and Fe-EDTA caused similar mortalities in snails, though in all treatments some adult snails 
survived. Baits were not efficacious on immature snails. 

Stubble management
Dead organic matter is an alternative food source, provides refuges and protects against dehydration for snails. Stubble retention 
increases	snail	numbers.	Managing	stubble	burdens	especially	through	burning	can	decreases	snail	numbers	by	up	to	90	%.	

Weed control
Summer weed control leads to fewer snails in crops. 

Spraying does it work?
A single bait application was more effective in protecting crops than using copper silicate sprays.

Notes



30

Impact of native vegetation on the flight of aphids and their 
natural enemies into crops in southern WA
Svetlana Micic, Mike Grimm, Tony Dore, Laurie Wahlsten 
Department of Agriculture and Food, Western Australia, Albany

Key Messages
•	 Less	aphids	are	found	flying	in	crops	close	to	native	vegetation	

•	 Native	vegetation	does	not	influence	the	presence	of	aphid	predators

Aim
To determine if the presence of flying aphids and their natural enemies differs in malaise traps at a cereal to crop interface or a cereal to 
native vegetation interface. 

Results And Conclusion
Crops adjacent to native vegetation may have less aphids flying into them if the native vegetation is free of aphid host plants.  
Aphid predators are not found in higher numbers in crops adjacent to native vegetation, rather their abundance is related to the 
presence of aphids.

Notes
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Compete with weeds –  
give your crop heaven and your weeds hell
Peter Newman & Christine Zaicou-Kunesch,  Department of Agriculture and Food

Key Messages
Weeds are a problem in crops because they compete for resources.  The crop needs to compete back or the weeds will.  There is a very 
short list of non-herbicide weed control tools available.  Crop competition is one of them.

Results
Two trials were established in 2012 to evaluate the interaction between paired row sowing, wheat seeding rate and herbicide.  Paired 
row sowing was achieved by mounting Stiletto seeding boots to the DAFWA cone seeder

Mingenew trial
The	Mingenew	site	clearly	demonstrated	the	benefits	of	increased	crop	density.		For	the	nil	Sakura®	treatment	there	was	a	large	
reduction in ryegrass seed set.  In the absence of pre-sowing grass selective herbicide, ryegrass set 17 000 seeds /m2 for the 40 kg/ha 
seed	rate	compared	to	6000	seeds	/m2	for	the	160	kg/ha	seed	rate.		This	represents	a	65%	reduction	in	ryegrass	seed	set.

What	was	even	more	encouraging	was	the	combination	of	herbicide	and	crop	competition.		In	the	presence	of	Sakura®	pre-sowing,	
ryegrass	set	811	seeds/m2	for	the	40	kg/ha	seed	rate	compared	to	just	178	seeds/m2	for	the	120	kg/ha	seed	rate.		This	is	a	78%	reduction	
in	ryegrass	seed	set	as	a	result	of	crop	competition.		The	other	way	to	look	at	this	is	that	increasing	crop	density	took	Sakura®	from	a	
95%	herbicide	to	a	99%	herbicide	in	terms	of	seed	set.

Binnu trial
The Binnu trial demonstrated that improved crop competition can also have an effect on wild radish.  The wild radish measured to 
demonstrate this point received no in-crop herbicide.  Increased wheat density resulted in significant reduction in wild radish biomass.  
Future research should focus on what impact this may have on the ability to control wild radish with post-emergent herbicide.  There 
was no effect of seeding rate on wheat yield, keeping in mind that only a narrow, one metre wide strip of wild radish was left un-
sprayed.  Given the yield of 2 t/ha, the low seeding rate was adequate to achieve maximum yield.

Conclusion
This research demonstrates what many other crop competition trials have demonstrated in the past.  As crop density increases, crop 
biomass increases and weed growth and seed set decreases.  The concept is not new.  The challenge is to do this in a practical and 
cost effective way.  The trend in Western Australia in recent years has been increasing row spacing, reducing seeding rates and the 
sowing of un-competitive cultivars.  There are good, solid reasons for this trend, but the question is how much is it costing us in crop 
yield	and	weed	control?

Notes
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Focus paddocks - remaining weeds are hard to control
Peter Newman, Department of Agriculture and Food

Key Messages
Growers	have	eroded	their	ryegrass	seed	banks	from	an	average	of	183	ryegrass	/	m2	in	2001	to	7.6	ryegrass	/m2	in	2012	which	equates	
to	a	96%	reduction	over	twelve	years	across	30	focus	paddocks.	They	have	achieved	this	result	while	maintaining	an	average	cropping	
intensity	of	84%.		

Results
The growers who have had the most success at managing ryegrass populations are those who have practiced harvest weed seed 
control in the form of narrow windrow burning or by towing a chaff cart (figure 1).  These growers started with a higher seed bank 
which was eroded to very low levels in just four years.  In the eighth year of using this practice these growers had zero ryegrass in their 
focus paddocks and have averaged less than 1.5 ryegrass plants /m2 ever since.  Harvest weed seed control does not fix a system that 
is broken but can be the key lynch pin to making a system work.  The herbicides only group have also been very successful at eroding 
the	ryegrass	seed	bank	while	maintaining	the	same	cropping	intensity	as	the	plus	HWSC	group	at	88%.		However,	the	heavy	reliance	on	
herbicides of this group is likely to result in higher levels of resistance in these paddocks.

Figure 1:  Average surviving ryegrass (in August) for 16 cropping dominant growers who rarely practice harvest weed seed control 
(HWSC) (Herbicides only) compared with eight cropping dominant growers who regularly practice HWSC.

Conclusion
The resounding comment from the vast majority of growers participating in these focus paddocks is that they have been successful at 
reducing their weed seed banks, and in many cases weed numbers are lower than ever, but the few remaining weeds are very hard, and 
therefore expensive to control.  This goes for not only annual ryegrass, but for wild radish as well.  In general, growers are confident that 
their weed control strategies are working, but they are very concerned about the increasing cost of weed control.

Notes
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Is it worth subsoil testing for Nitrogen?
Yvette Oliver, CSIRO, Bill Bowden, DAFWA, Craig Scanlon, DAFWA,  
Richard Bell, Murdoch University

KEY MESSAGES
•	 More	N	in	the	subsoil	than	previously	realised

•	 Mineral	N	at	depth	can	be	used	by	crops	but	root	uptake	depends	on	subsoil	constraints	and	leaching

•	 Subsoil	N	should	be	factored	into	the	N	fertiliser	application	decisions	on	most	soils	without	root	constraints

AIM
The	main	question	this	paper	is	addressing	is	“Do	I	need	to	soil	test	to	depth	for	better	N	decisions?”		To	answer	this	we	needed	to	
understand: 1. Where in the profile the subsoil N occurs and if it is related to topsoil N, 2. How effective is the subsoil in supplying N for 
the crop – which depends on root access to subsoil N as affected by subsoil constraints and N leaching, 3. What does this mean for N 
recommendation	systems	based	on	soil	testing?

RESULTS AND CONCLUSIONS
Soil data was collated from 474 sites covering northern, eastern and south coast agricultural regions taken during 2000-2012 near the 
start	of	the	growing	season	(April-May).	On	average	the	measured	soil	profiles	had	135	kg	N/ha	as	mineral	N	to	1.2	m	depth,	with	98	
kg	of	the	mineral	N/ha	(or	73%	of	the	profile	total)	measured	in	the	soil	profile	below	the	standard	0-0.1	m	soil	test.	The	mineral	N	was	
highly variable across soils, seasons and locations but there was higher than average mineral N at 0-0.2 in the shallow gravel, duplex 
sandy gravel and shallow loamy duplex. With high subsoil mineral N below 0.4 m in the clay, loamy earth and gravelly loam. There was 
2.35 times the mineral N in the profile to 1.2 m that at the topsoil, but the topsoil N could estimated the profile mineral N well with a low 
correlation (r2=0.49). However there was higher correlation between the mineral N in the topsoil and that in profile to 0.6 m with 1.9 times 
the N in the 0-0.6 m (r2=0.69).

To determine if roots are accessing deep nitrogen and what it’s values was we used APSIM modelling using sand, loam and clay soils 
at Northam and Merredin with root growth which was unconstrained, constrained in a layer or constrained in the whole profile The 
effectiveness of N in a layer was determined as the additional grain for the additional N in the soil.  We then compared the effectiveness 
of N deeper in the profile, with the effectiveness in the top 0.2 m, termed relative effectiveness. The relative effectiveness of N 
decreases with depth and is highly variable with season. 

When	there	are	no	root	constraints	there	was	still	significant	contribution	of	N	at	1.0-1.2	m	layer	of	20-60%	relative	effectiveness,	but	
less effective at depth on the sandy soils at the higher rainfall location, possibly due to leaching before the roots can access it. When 
root growth was constrained in a layer, as in an acid band or hardpan, the relative effectiveness of N at depth was greatly reduced 
below	0.2	m	to	20-40%	in	the	0.2-0.4	m	layer	and	less	than	20%	in	the	deeper	layers	of	a	sand.	However	in	a	clay	soil	with	a	layer	
constraint,	the	N	in	the	0.2-0.4	m	layer	was	almost	as	effective	as	the	surface	N,	but	sharply	reduced	to	40-60%	in	the	0.4-0.6	m	layer.	
When the root growth was constrained down the profile, as occurs in an acid Wodjil soil, the ability of the roots to uptake N below 0.2 m 
was greatly reduced with no uptake of N below 0.6 m in this example.

On soils without subsoil constraint, mineral N deeper in the profile even down to 1.2 m, had a high relative effectiveness in all soils and 
locations and should be accounted for in fertiliser decisions. If constraints are present, then on heavier soils (clay and loam) it still may 
be worth accounted for N up to 0.6 m but with a lower relative effectiveness.  Subsoil constraints reduced the ability of crops to access 
deep nitrogen re-enforcing the importance of diagnosing and understanding them. Determining the presence of deep N and subsoil 
constraints may improve fertiliser decisions, however the cost of sampling to depth and analysis must be considered.

Notes
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Yield, soil water and economic benefits to a long fallow
Yvette Oliver, CSIRO Floreat and Rob Sands Farmanco Mundaring

Key Messages
Long	fallow	increases	soil	water	at	sowing	which	in	turn	increases	yield	on	good	water	holding	capacity	soils,	particularly	when	the	
growing season rainfall for the crop following the fallow is low (<210mm) and the summer rainfall following the fallow and preceding the 
crop was low (<100mm)

Yield increases from a fallow occur in more years and with a higher yield increase on good to high water holding capacity soils in the 
lower rainfall locations (Perenjori and Merredin). 

Economic benefits over other rotations can be achieved with fallow on heavier soil types at Perenjori and Merredin using a set rotation 
of one fallow every five years.

Fallow is likely to be more profitable than a legume rotation in Perenjori on loams and good sands unless you can achieve better than 
district average yields for the grain legumes grown.

The opportunity cost in the year of fallow is critical, so don’t fallow in a year that has an above average yield potential. The years with 
the best yield potential are years with good stored moisture at seeding and early sowing opportunities.

Aim
To explain some of the determinants of attaining a yield increase from additional soil water at sowing, and provide an economic analysis 
of the inclusion of a fallow phase into the farming system compared to other break-crop options.

Results and Conclusions
The stored soil water near sowing after a long fallow compared to continuous wheat was estimated from APSIM modelling over 100 years of 
climate data at Dalwallinu (GSR May-Sept 244 mm), Perenjori (GSR May-Sept 224mm), and Merredin (GSR May-Sept 194 mm). Soils have a 
range of plant available water capacity from poor (shallow and poor sand), high (good sands and loam) and very high (clay-loams). 

A long fallow can increase the stored soil water by 40-66mm in the good water holiday capacity soils, and <10mm in the poor or shallow soils. 
However the stored soil water is highly variable as it is influenced by the fallow season rainfall and the summer rainfall.  On good water holding 
capacity	soils,	22-29%	of	years	following	long	fallow	had	an	average	yield	increase	of	0.46-0.59	t/ha	at	Dalwallinu,	39-47%	of	years	had	an	
average	yield	increase	of	0.49-0.82	t/ha	in	Perenjori	while	at	Merredin	37-60%	of	years	had	a	0.51-0.76	t/ha	yield	increase.	On	poorer	soils	less	
than	0.20	t/ha	benefits	occurred	in	9%	of	years	at	both	locations.	A	yield	increase	from	a	fallow,	compared	to	continuous	wheat,	is	more	likely	
to occur when the summer rainfall is low (<100mm) as this affects whether there is a difference in stored soil water.  In low rainfall growing 
seasons (< 210mm) a yield increase is more likely as the crops can survive on the additional stored soil water from the fallow. 

Using the yield benefits and frequency of a yield benefit derived by modelling the  fallow described above over 100 years of climate data, an 
economic analysis looked at having fallow once every 5 years compared to rotations that are currently being used to achieve a sustainable 
rotation, with good weed control. The analysis shows that using a long fallow as part of a set rotation will only beat a pasture rotation on the 
heavy soils and in the lower rainfall areas such as Perenjori.  The fallow rotation will be more profitable than grain legume rotations on the 
heavy and medium soils in the Perenjori area and will match the profitability of grain legumes in the Dalwallinu area. The profitability of the 
rotation using the grain legume phase is heavily influenced by the yield of the grain legume. Growers who have above average grain legume 
yields could produce a rotational profit well above that used in the analysis which would then favour the use of grain legumes rather than 
fallow. The long fallow is a useful tool in a rotation to keep weed populations under control, and has less inherent risk than using a grain 
legume, and could therefore be used in a strategic way rather than in a set rotation.

Notes
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Current levels of herbicide resistance in wild radish  
from the Western Australian grain belt
Mechelle Owen, Neree Martinez & Stephen Powles, AHRI, School of Plant Biology, University of 
Western Australia

Key Messages
•	 Widespread	resistance	to	the	Group	B	herbicides	across	WA

•	 Atrazine,	Velocity	and	glyphosate	provide	good	control	for	most	wild	radish	populations

Aims
To identify the frequency and distribution of wild radish resistance to commonly used herbicides in Western Australia. This was done 
by surveying cropping paddocks at harvest across the grain belt, screening wild radish with herbicides and comparing the results to 
previous surveys conducted in the same area.

Results
In total, 96 wild radish populations were collected in 2010 and were tested with a range of herbicides. Nearly all populations were 
resistant	to	the	commonly	used	sulfonylurea	herbicide	chlorsulfuron	(84%),	with	49%	of	these	populations	also	displaying	resistance	
to	imidazolinone	herbicides.	Many	populations	displayed	resistance	to	2,4-D	amine	(76%)	and	diflufenican	(49%),	although	only	a	small	
number of plants within each population were resistant to diflufenican. Other herbicides tested such as glyphosate, atrazine and 
pyrasulfatole/bromoxynil (Velocity) provided good control of most wild radish populations tested in this study. 

Conclusion
Wild radish resistance has increased substantially for chlorsulfuron (Group B) and 2,4-D  amine (Group I) since the previous survey 
conducted in 2003, with a high number of plants from each population surviving the herbicide treatment. The resistance levels for 
diflufenican and atrazine were similar to that of the 2003 survey. Although only one atrazine resistant population was detected in the 
latest survey, additional atrazine resistant populations have been reported from the northern agricultural region during the past year. 
Fortunately there are herbicides (glyphosate, atrazine and Velocity) that provide good control of wild radish; therefore diversity is 
needed to preserve these herbicides.

Notes
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Sensitivity of Barley Varieties to Crop Management
Blakely Paynter1, Andrea Hills2, Raj Malik3 and Amelia McLarty4,  
Department of Agriculture and Food, 1Northam, 2Esperance, 3Katanning and 4Wongan Hills

Key Messages
•	 	Varieties	differ	in	their	response	to	management	inputs,	especially	for	the	important	grain	receival	traits	hectolitre	weight,	

screenings and grain brightness.

•	 	Varieties	do	not	appear	to	differ	greatly	in	their	grain	yield	response	to	N	fertiliser	or	seeding	rate,	but	do	differ	in	their	grain	yield	
sensitivity to date of seeding.

•	 	Screenings	of	plump	grained	varieties	is	generally	less	sensitive	to	delays	in	seeding	date	or	increases	in	applied	N	than	the	
screenings of narrow grain varieties.

•	 	To	improve	the	chances	of	‘new’	malting	barley	varieties	being	received	into	malt	segregations,	variety	specific	management	
guidelines are being developed for release within 12 months of their first commercial segregation in Western Australia.

•	 	Management	guidelines	are	currently	being	developed	for	Bass	and	Commander	barley.	

The next 3 – 4 years will see the release of a large number of varieties suitable for export as grain or malt for the production of beer 
in	China,	South-east	Asia	and	South	Africa	and	for	export	as	grain	for	the	production	of	shochu	in	Japan.	Growers	will	be	making	
important decisions, often in consultation with their agronomist or consultant and in consideration with market signals, on which variety 
or varieties best suit their farming business. This will create a strong demand for information on the agronomic performance of new 
varieties against established varieties. National Variety Trials (NVT) is one source of information providing growers with relative grain 
yield performance that they can use in their decision making in regards to variety choice. What NVT cannot do, however, is indicate 
how the performance of a variety can be optimised nor can it show the impact of a change in crop management on the grain yield and 
probability of its receival into malt barley segregations. 

DAFWA in partnership with the GRDC has been conducting, since 2005, small plot, genotype (G) x environment (E) x management (M) 
research with varieties that are just now becoming available to growers (ie. Bass and Commander). In one stream of our agronomic 
research program we have been evaluating how the yield and quality of barley varieties interacts with three key agronomic factors – 
date of seeding, N fertiliser and plant density. 

What the research has shown is that barley varieties do differ in how they respond to delays in seeding date, to increasing N application 
and to increasing seeding rate. Most of the differences between varieties, however, have been observed in their grain quality traits 
rather than in their grain yield response. Of the three agronomic factors examined – date of seeding, N applied and seeding rate – 
varieties were generally more sensitive to date of seeding. 

Overall, our research suggests that the management of malting varieties can be tweaked to increase the probability of their receival 
into malt barley segregations and/or maximise their grain yield potential. Management guidelines are currently being developed for the 
newest malting barley varieties, Bass and Commander, which were commercially received in Western Australia for the first time at the 
2012/13 harvest.  

Notes
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Wall to Wall Hindmarsh in 2013 – Should We?
Blakely Paynter1, Andrea Hills2, Raj Malik3 and Amelia McLarty4,  
Department of Agriculture and Food, 1Northam, 2Esperance, 3Katanning and 4Wongan Hills

Key Messages
•	 	Buloke	maintained	its	popularity	in	2012,	with	a	large	increase	in	the	popularity	of	Hindmarsh	and	a	large	decrease	in	the	popularity	

of Baudin and Vlamingh. An increase in the popularity of Bass, Hindmarsh and Scope in 2013 could see the area planted to 
established	malt	varieties	fall	below	50%	of	the	total	barley	acreage.	This	will	be	of	concern	to	malting	barley	grain	and	malt	
exporters.

•	 	Hindmarsh	is	a	very	good	variety	and	is	the	best	alternative	to	malting	varieties	in	environments	where	the	yield	potential	is	below	
2.5 t/ha and/or there is a low expectation of delivering malt grade barley.

•	 	In	3	t/ha	plus	environments,	however,	the	grain	yield	of	Hindmarsh	is	on	par	with	established	malting	varieties	and	is	similar	to	or	
below the yield of newer malting varieties becoming available. In such environments, particularly, where there is a higher probability 
of delivering malt grade barley, Hindmarsh may not deliver the highest gross margin. 

Established	malting	varieties	have	traditionally	accounted	for	75	–	90%	of	the	area	sown	to	barley.	This	is	about	to	change	in	2013.	The	
change is largely being driven by three factors:

1. Current low malt – feed price differential,

2.  Presence of powdery mildew with reduced sensitivity to label rates of some older generation triazole fungicides (ie. tebuconazole) 
affecting the profitability of growing the established malting varieties Baudin, Gairdner and Vlamingh, and

3.  Increased availability of seed of the early spring, high yielding, food variety Hindmarsh.  

In	2013	it	is	predicted	that	the	popularity	of	established	malting	varieties	will	decrease	to	between	30	–	55%	of	the	barley	acreage.	The	
rest of the barley acreage will be largely sown to Hindmarsh, the newest malting variety Bass (and to a lesser extent Commander), the 
imidazolinone tolerant (IT) variety Scope (whose bid to be a malting variety will be known by April 2013) and feed varieties like Fleet, 
Lockyer,	Mundah,	Oxford,	Roe	and	Yagan.

Will	Hindmarsh	become	the	dominant	barley	variety	in	Western	Australian	and	become	more	popular	than	Buloke	in	2013?	Will	it	
become	the	next	Stirling	and	be	sown	on	80%	of	the	barley	acreage?

There is no doubt that in environments where the yield potential is below 2.5 t/ha, especially where there is a low probability of receival 
as malt barley, the yield advantage of Hindmarsh offsets the current low premiums for malt barley being offered. In those environments 
one could expect Hindmarsh to become the dominant variety over time, although Scope will be sown where brome and barley grass are 
a problem in the rotation or when sowing early into non-IT wheat stubbles.

In 3 t/ha plus environments, Hindmarsh is not the highest yielding variety and is unlikely to become the dominant variety. In those 
environments established varieties like Buloke and Vlamingh (to a lesser extent) are still very competitive with Hindmarsh, subject to the 
varietal premiums offered and the availability of segregations. The newest varieties Bass and Commander have yield advantages over 
Hindmarsh as the yield potential increases above 4 t/ha and are accredited as malt varieties by Barley Australia. Grange, Henley and 
Scope, if accredited as malting varieties in March 2013, are likely to attract significant interest from growers for either their low powdery 
mildew and barley leaf rust risk and high grain yield potential (Grange and Henley) or the opportunity to control brome and barley grass 
in-crop (Scope).

Ultimately varietal pricing signals, the size of the malt – feed price differential, segregation opportunities and the prevalence of leaf 
disease (particularly powdery mildew and barley leaf rust) will strongly guide grower’s choices in which variety they grow. 

Notes
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Control weeds in your fence lines  
and stop herbicide resistance spread.
Sally Peltzer and Members of the Esperance and Northern Advisor Groups  
Department of Agriculture and Food, WA

Key Messages
•	 Effective	herbicide	options	other	than	glyphosate	are	available	to	control	weeds	along	fence	lines	and	in	non-crop	areas.

•	 	Glyphosate	may	be	cheap	in	comparison	to	other	herbicide	options	but	there	is	an	increased	risk	of	developing	glyphosate	
resistance with sustained applications. This will lead to subsequent greater costs. 

•	 Knockdown	herbicides	alone	have	shown	good	initial	control	however	later	germinations	reduce	their	effectiveness.

•	 	A	knockdown	herbicide	plus	a	residual	give	flexibility	of	management	–	farmers	are	not	restricted	to	applying	herbicides	before	the	
season break.

Aims
To explore alternatives to glyphosate to control annual ryegrass in fencelines and remind growers to prevent the onset of resistance on 
their properties.

Results
Tank mixes of residual herbicides plus either paraquat or Alliance gave the best control of both annual ryegrass, wild radish and other 
grasses and broadleaf weeds at trial sites at Esperance and Dalwallinu. 

Conclusion
It is recommended to use a knockdown herbicide (other than glyphosate) plus a residual. This will give flexibility to the timing of 
application and provide alternatives to glyphosate, reducing the risk of glyphosate resistance which could become costly in the long-
run. 

Notes



42

A meta-analysis of 30 years of DAFWA field trials  
on fungicide management of yellow spot - septoria nodorum 
blotch disease complex of wheat in Western Australia
Kawsar P. Salam, Geoff J. Thomas, Ciara Beard, Robert Loughman, William J. MacLeod and Moin U. 
Salam, Department of Agriculture and Food Western Australia. Corresponding author, Email: kawsar.
salam@agric.wa.gov.au

Key messages
•	 	Average	yield	loss	from	yellow	spot	and	septoria	nodorum	blotch	(YS-SNB)	disease	complex	in	wheat	over	thirty	years	of	DAFWA’s	

field	trials	in	WA	was	11.5%	equating	to	302	kg	ha-1	or	$75	ha-1.	Yield	effects	in	individual	experiments	ranged	from	-300	to	1760	kg	
ha-1. 

•	 	The	higher	rainfall	zone	suffers	greater	yield	losses	from	YS-SNB	disease	complex	than	medium	and	low	rainfall	zones.

•	 	Application	of	one	fungicide	spray	can	recover	some	of	this	loss	to	provide	economic	returns	(break	even	yield	~	60	kg	ha-1)	in	high	
and medium rainfall zones, but is unlikely to be economic in the low rainfall zone.

•	 	Differences	in	response	to	fungicide	product	(tebuconazole,	propiconazole	or	newer	products)	were	not	clearly	evident	in	yield	
response, whereas higher rates, regardless of fungicide, significantly increased yield response in the high rainfall zone.

•	 	A	significant	yield	response	was	evident	when	disease	level	was	at	least	10%	leaf	area	affected	on	the	second	top	leaf	at	the	time	of	
spray.

•	 	The	more	rain-days	(having	at	least	2	mm	per	day)	the	crop	received	in	the	10-day	period	after	spraying,	the	greater	the	yield	
response.

Aims
Using	a	meta-analysis	technique,	analyse	a	large	data-set	from	30	years	of	trials	(from	1982	to	2011)	conducted	by	DAFWA	on	yield	
response to fungicide control of the YS-SNB disease complex on wheat in WA to quantify (i) yield loss from these diseases in WA and 
its rainfall zones, (ii) yield response to individual variables and (iii) combined and individual contribution of these variables to the yield 
response to one application of fungicide.

Results and Conclusions
The	yield	loss	from	YS-SNB	disease	complex	on	wheat	in	WA		was	greatest	(15.1%,	420	kg	ha-1)	in	high	rainfall	zones	followed	by	in	
medium	rainfall	zones	(10.2%,	271	kg	ha-1)	averaging	11.5%	(302	kg	ha-1	or	$75	ha-1).		Across	all	rainfall	zones	significant	variability	in	
yield loss was evident. A single application of fungicide recovered some of this yield loss. On average, the yield response to a single 
fungicide	application	in	WA	was	6%	or	175	kg	ha-1	and	for	a	double	spray,	251	kg	ha-1.		High	rainfall	zones	responded	with	much	higher	
yield gain from one application of fungicide compared to the medium and low rainfall zones. 

Across all trials there was no clear trend for superiority of either propiconazole or tebuconazole in yield gain from one application.  
A rate of 125 (g ai ha-1) of propiconazole or tebuconazole gave a greater yield gain compared to 63 (g ai ha-1) in high rainfall zones 
whereas in the medium rainfall zone the response to either rate was similar. 

The	yield	response	from	one	application	of	fungicide	was	variable	across	growth	stages	(<Z30,	Z30-Z36,	Z37-Z43,	Z45-55	and	>Z55)	in	
high	rainfall	zone,	with	a	trend	towards	greater	response	with	applications	at	or	after	flag	leaf	emergence	(Z37-Z43).	On	the	other	hand,	
in medium rainfall zone responses were relatively similar across all application times. 

High risk varieties (VS to S) responded with much higher yield gain (291 kg ha-1) in high rainfall zone compared to medium risk varieties 
(MS-S to MR-MS) (164 kg ha-1). 

The	multiple	regression	explained	86%	and	82%	(trial	data-set	of	1993	and	2011	plus	1993,	respectively)	of	the	total	variation	in	yield	
response to one application of fungicide by the combined seven independent variables (viz. varietal resistance, fungicide product, 
fungicide rate, initial disease status on the second top leaf at the time of spraying, rainfall zone, no of rain-days (≥ 2mm day -1) in the 
10-days before and after spraying). All of these variables (except varietal resistance and fungicide product) were statistically significant 
(p <0.001) in 2011 plus 1993 data-set, whereas only two variables (fungicide rate, initial disease status on the second top leaf at the time 
of spraying) were statistically significant (p <0.001) in alone 1993 data-set.

This study reaffirms a considerable yield loss from YS-SNB disease complex on wheat in Western Australia, notably in high and medium 
rainfall zones. Average cost of these losses across all experiments was $75 ha-1. With the current low chemical cost, one application 
of fungicide will often provide an economic return, however a number of variables will significantly impact on the size of that response. 
Higher rainfall zones (or season), presence of disease on leaf at the time of fungicide application and rainfall soon after application have 
been shown to be highly influential on yield response. 
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Managing nutrition on soils that have been treated  
for water repellence by cultivation
Craig Scanlan1, Stephen Davies2 and Breanne Best1 
1 Department of Agriculture and Food WA, Northam,  
2 Department of Agriculture and Food WA, Geraldton

Key Messages
•	 	Nitrogen	derived	from	soil	organic	matter	was	most	available	in	mouldboard	treatments.

•	 	Moderately	water	repellent	soil	has	reduced	soil	nutrient	availability	though	has	not	had	a	negative	impact	on	crop	establishment.

•	 	Mouldboard	ploughing	and	rotary	spading	have	had	a	major	effect	on	root	distribution	in	the	2nd	year	after	tillage.

Conclusion
The negative effect of water repellence management at this site is at odds with other work in this project. In both years we have 
observed a lower grain yield in the banded wetter, mouldboard ploughing and spading treatments than in the control at this site. The 
difference	in	yield	response	to	mouldboard	ploughing	and	spading	at	this	site	and	others	suggests	that	plant	density	6	to	8	weeks	after	
sowing could be a useful measure for determining whether a site will respond positively to soil inversion. While the water repellence 
at this site was not severe enough to affect crop establishment, it did affect soil nutrient availability. The greater response to fertiliser 
P in the control compared to the other treatments partly reflected yield potential but also reflected crop access to soil P, i.e. it was less 
available in the control. The higher N uptake in the soil inversion treatments was a strong indicator that more N mineralisation had 
occurred, and that for an equivalent yield potential lower fertiliser N rates may be possible. Tissue testing for N on soils that have been 
treated for water repellence using soil inversion is recommended.

Notes



45

Crop rotation and liming history affect  
the availability of soil phosphorus
Craig Scanlan1, Ross Brennan2 and Gavin Sarre1 
1DAFWA Northam, 2DAFWA Albany

Key Messages
•	 	A	history	of	lime	application	resulted	in	significant	increases	in	soil	pH,	phosphorus	uptake	and	grain	yield.

•	 	Grain	yield	showed	a	linear	relationship	to	phosphorus	uptake

•	 	Soil	pH	needs	to	be	considered	when	making	recommendations	for	fertiliser	phosphorus

Conclusion
In this field trial lime history had a greater effect than rotation history on soil P availability and grain yield. Yield potential was highest 
where lime was applied and it appears that fertiliser P is used more effectively in lime treatments, though we are not able to quantify this 
because yield potential has also been constrained in the no lime treatments.

The effect of wheat biomass and treatment history on weed biomass is an important outcome of this work. Weed biomass declined as 
wheat biomass increased, and in general wheat biomass was greatest in plots with a lime history and P rates of 5 kg ha-1 and greater. 

Grain yield response to our main and P treatments was driven by crop growth prior to anthesis.

Notes



46

Pre-harvest weed control in canola, Roundup Attack with IQ 
inside; registration update
Matthew Smith & Mark Slatter, Nufarm.

Keywords 
Roundup	Attack	with	IQ	inside,	canola,	pre-harvest	weed	control,	annual	ryegrass,	glyphosate

Acknowledgements
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Take Home Message
•	 	A	submission	has	been	made	to	the	APVMA	for	registration	of	Roundup	Attack	with	IQ	inside	used	pre-harvest	in	canola	–	a	new	

use pattern for Australian canola growers.

•	 	Trials	demonstrate	good	levels	of	annual	ryegrass	seed	set	control	–	providing	growers	with	another	tool	for	weed	seed	
management.

•	 	Application	can	be	made	over	the	top	of	standing	canola	(prior	to	direct	harvest)	or	applied	under	the	windrower/swather	with	
specialized spray equipment.

Content
Nufarm field trials conducted since 2010 investigated efficacy and crop safety of glyphosate applied pre-harvest to canola.  Residue 
studies	were	also	conducted	under	Good	Laboratory	Practice	(GLP)	as	part	of	the	project.

A	submission	was	made	to	the	APVMA	in	June	2012	to	register	Roundup	Attack	with	IQ	inside	for	pre-harvest	use	in	canola.		
Registration is targeted in mid 2013.  This will be the first registration of its kind in Australia.

We	are	hoping	to	provide	growers	with	the	flexibility	to	control	weed	seed	set	in	canola	with	robust	rates	of	Roundup	Attack	with	IQ	
inside.  The use pattern will provide benefits to the grower such as lower weed numbers in the following season and faster desiccation 
of crop and weeds to allow speedier harvesting.  

Efficacy trials conducted in canola demonstrated a good level of annual ryegrass control (reduced seed viability) particularly when 
applied at earlier crop stages corresponding to less mature ryegrass growth stages.  A rate response was evident (graph 1) which 
supports the proposed maximum use rate for high levels of ryegrass control; particularly at later application timings.

Graph 1:  Efficacy	results	(Annual	ryegrass)	from	Roundup	Attack	with	IQ	inside	applied	pre-harvest	in	canola.

Crop safety trials concluded that there were no significant losses in canola crop yield from the proposed use pattern where application can be 
made	at	a	crop	stage	of	20%	seed	colour	change.		These	trials	also	confirmed	no	significant	effect	on	canola	oil	content.	

A	new	MRL	is	being	proposed	for	canola	seed	as	well	as	for	straw	and	fodder.		Nufarm	data	shows	that	at	the	proposed	maximum	use	
rates the residues are comfortably below the new proposed limits.

Contact details: 
Mark Slatter 
Research and Development Officer, Nufarm. 
Horsham, Victoria.  Mob:  0438 064845 
mark.slatter@au.nufarm.com
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Notes
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Moddus Evo: Controlling plant growth for reduced lodging 
and improved yields
Brian Staines, Leanne M. Forsyth and Ken McKee, Syngenta Crop Protection Pty Ltd. 

Key Messages
•	 Moddus	Evo	reduces	lodging	and	can	increase	yields

•	 Application	timing	and	concentration	of	Moddus	Evo	is	critical

•	 Moddus	Evo	should	not	be	applied	to	plants	under	stress

•	 Moddus	Evo	has	improved	formulation	stability	and	plant	uptake

Aim
The purpose of this research was to investigate the value of Moddus applications to Australian cereals to reduce lodging and improve 
yields. 

Results and Conclusions
Moddus®		Evo	application	resulted	in	improvements	in	yield	which	were	often	correlated	with	a	reduction	in	stem	height	irrespective	of	
whether lodging occurred or not. Yield improvements through the reduction of lodging are well documented. What is less understood is 
the	often	positive	impact	on	yields	with	the	use	of	Moddus®	Evo	in	the	absence	of	lodging.

Moddus®	Evo	was	assessed	for	reduction	of	lodging	in	wheat,	barley	and	oats	at	a	range	of	rates	and	at	different	timings.	Moddus®	
Evo	applied	at	rates	of	300	or	400mL/ha	consistently	reduced	lodging	when	conditions	favoured	its	development.	Similar	performance	
was	obtained	when	Moddus®	Evo	was	combined	with	Chlormiquat	chloride	(CCC).	Multiple	trials	were	run	examining	the	effect	of	
application	timing	of	Moddus®.	It	was	observed	that	the	most	consistent	results	came	from	applications	of	Moddus	at	the	GS31/32	stage	
ie. When the second growth node was visible on the stem. Applications at earlier or later growth stages were typically more variable in 
efficacy and yield enhancement.

Continued	research	is	focusing	on	developing	a	greater	understanding	of	the	factors	that	allow	Moddus®	Evo	to	improve	cereals	yields	
in the absence of lodging. 

•	 	Survival	and	development	of	secondary	tillers	in	high	biomass	crops.	Can	the	use	of	Moddus®	Evo	open	canopies	allowing	the	full	
development of secondary tillers in high biomass crops with good soil moisture reserves.

•	 	Enhanced	root	development.	Previous	research	has	suggested	that	plants	treated	with	Moddus®	develop	larger	root	systems.	
Larger	root	systems	may	allow	plants	to	access	greater	soil	moisture	and	nutritional	reserves	through	the	latter	stages	of	crop	
development

	•	 		Redistribution	of	carbohydrates.	The	conversion	of	structural	carbohydrates	to	water	soluble	forms	to	enhance	crop	yields	under	
dry spring conditions. Preliminary results have indicated that Moddus has a significant effect on the concentration of water soluble 
carbohydrates in wheat and barley. 

•	 	Frost	damage	reduction.	The	use	of	Moddus®	Evo	has	been	shown	to	delay	mid-season	crop	development	by	around	7-10	days.	
While	treated	crops	“catch-up”	and	do	not	incur	a	harvest	time	penalty,	on	avergae	this	initial	delay	results	in	later	flowering	and	
grain filling occurring in less frost prone conditions.

•	 	Barley	head	loss.	Dramatic	yield	improvements	were	observed	with	certain	barley	varieties	treated	with	Moddus®	Evo	due	to	
head	retention	in	conditions	favourable	to	head	loss.	Further	evaluation	into	the	benefits	of	Moddus®	Evo	in	reducing	head	loss	in	
susceptible barley varieties is being assessed.

Moddus®	Evo	offers	growers	in	environments	conducive	to	lodging	an	in-season	option	to	reduce	the	impact	of	lodging	while	allowing	
them	to	manage	crops	for	maximal	yields.	The	timing	and	concentration	of	Moddus®	Evo	applications	is	critical	to	produce	the	optimal	
yield	improvements.	Moddus®	should	only	be	applied	to	healthy	growing	crops.	Moddus®	Evo	is	a	new	generation	plant	growth	
regulator offering improved yield potential to Australian cereals.

Notes
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Global Barley marketing issues 
John Stuart, GrainCorp 

Key Messages:
1.  Competitive varieties are needed to keep us at the forefront of exports 

2.  Competition is increasing from some barley export regions such as Argentina

3.   Our industry needs to maintain leadership as one voice for collective issues such as quarantine, regulatory  
and varietal accreditations.

4.  China is increasingly becoming more quality conscious and price demanding as brewers have increasing control

The prospects for Malting Barley exports from Australia and global trends in the demand for malt.  What are the challenges for the 
Australian industry to remain competitive. 

Notes
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Grains R,D & E in Australia –  
priorities for investment in the next 5-10 years 
Dr Mark Sweetingham,  
Department of Agriculture and Food, Western Australia 
Co-chair:  National Grains Research, Development and Extension Strategy

Key Messages
The National Grains Research, Development and Extension Strategy is a platform for grain growers and agribusiness to collaborate 
with public sector agencies (CSIRO, state departments and universities) and GRDC to align priorities and to co-invest in RD&E to lift 
productivity, sustain the resource base and boost market competitiveness.  

Investment in RD&E is limited, so it is imperative to have effective prioritisation and goal setting matched with focussed project delivery 
with reduced fragmentation and national coordination on the longer-term challenges.  

The game has changed for growers with a need to obtain knowledge and technology from an increasingly diverse range of sources.  

The game has changed for RD&E providers with increasing global reach of relevant technologies, new mechanisms to deliver 
information and greater expectation to ensure adoption.  

R&D, whether aimed at product or systems solutions, should be mindful of the farm business context of the potential innovation.  

Innovative RD&E investment strategies will be needed to achieve the transformation necessary to position the grains industry to capture 
the full benefits of the expanding and lucrative Asian trade opportunity.  

The presentation will illustrate the plan to tackle some critical priorities and will discuss these in the context of the physical 
infrastructure, skills capacity and partnerships available.  

Notes
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What to do with a wet summer:  
summer weeds, soil water, and subsequent crop yield
Phil Ward, Yvette Oliver and Nadine Hollamby, CSIRO and Liebe Group

Key Messages
•	  Summer weeds are effective in scavenging soil water. Summer weed control is essential if soil water is to be preserved. Residue 

management has little impact on stored soil water at sowing

•	  Increased soil water at sowing can lead to higher yields, particularly in soils with higher soil water holding capacity, or in dry 
growing seasons.

•	  There is an economic return from summer weed control in most years.

Aims
In this paper, we review recent experimental and modelling research on summer fallow management. In particular, we concentrate on 
the role of residue management and summer weeds on soil water storage and subsequent crop yield. Impacts of soil type and seasonal 
conditions are also discussed.

Conclusion
A wet summer provides an opportunity to store water, and perhaps nitrogen, for improved crop growth in the subsequent growing 
season. Summer weed control is an important component to maximise the chances of better crop production. Residue management is 
not likely to influence stored soil water, but will reduce the erosion risk, and may help to extend the sowing window.

Notes
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Use soil test to inform change from phosphorus build-up to 
maintenance for more profits
Mike T F Wong1, David Weaver2 and Richard Bell3,  
1CSIRO Floreat, 2DAFWA Albany, 3Murdoch University Murdoch

Key Messages
•	 	Phosphorus	management	is	characterized	by	an	initial	build-up	phase	that	corrects	P	deficiency	followed	by	a	maintenance	phase	

after soils reach the Colwell P values needed for near maximum production (critical values).  For several decades, twice more P was 
applied than was removed in harvested grains across Western Australia.  In the grains region of WA, the change from build-up to 
maintenance that uses less P has not occurred.

•	 	Continued	build-up	of	soil	P	has	resulted	in	87	%	of	wheat	paddocks	analysed	by	Wesfarmers	CSBP	in	2008-10	exceeding	their	
critical values. A transition to the maintenance phase is overdue as there is no yield or financial benefit from P build-up beyond 
critical values (except where acidity, water repellence and root disease restrict P uptake by roots) but there are fertiliser and 
potential environmental costs.

•	 	It	is	likely	that	significant	areas	of	your	farm	or	your	paddock	already	exceed	critical	values.	You	need	to	soil	test	your	paddock	to	
determine if a change from build-up to maintenance practice will improve your profits.  Researchers need to develop the guidelines 
for developing maintenance practices.  Money freed by the transition to maintenance should be re-invested to treat commonly 
occurring soil constraints such as acidity and potash deficiency to improve efficiency, production and profits.

Aim
To assess and improve the management of P in the WA grains industry for more profits and better environmental outcomes.

Results and Conclusions
The	median	annual	fertiliser	P	input	for	cropping	was	11.3	kg	P/	ha	and	for	sheep	grazing	it	was	(9.8	kg	P/	ha).		Median	P	outputs	in	
harvested materials differed significantly between cropping (5.6 kg P/ ha) and sheep grazing (1.1 kg P/ ha).  This resulted in different P 
Balance	Efficiencies	(PBE,	is	the	amount	of	P	removed	expressed	as	a	percentage	of	the	amount	applied)	which	was	49	%	for	grains	
cropping	and	11	%	sheep	grazing.		The	landscapes	on	which	crop	and	sheep	production	are	based	are	therefore	typified	by	positive	
balance and build up of P.  

These current estimates of PBE are similar to those reported 20 years ago.  The positive outcome of continued P build-up is successful 
control	of	P	deficiency.		We	estimate	that	about	87%	of	the	wheat	paddock	soil	samples	examined	are	no	longer	P	deficient	(exceed	
their critical values). The high frequencies of soils that exceed their critical values suggest that most farmers should expect significant 
areas of their land to have sufficient P and to no longer need build-up.  Soil testing will inform these farmers if it is now time to adopt 
maintenance practice and reap the benefits of successful control of P deficiency. 

Any soil constraints that decrease yield and P removal in harvested materials will decrease P balance efficiency and the efficiency of 
any other inputs including water use efficiency.  Soil acidity is a common constraint in WA.  This limits root growth, nutrient and water 
uptake and yield.    

It is now time to communicate the growers’ success in treating P deficiency and to profit from it.  The opportunity is to change P 
management from current build-up to maintenance practice.  Maintenance will ensure that the adequate P status achieved by sustained 
investment in P is not lost.  It uses less P than the build-up phase but maintains production at near maximum levels.  This results in more 
profits and less environmental risks due to potential loss of P to water bodies.    

Maintenance aims to sustain the soil P status at adequate levels by replacing the amounts of P (1) removed in harvested products (2) 
fertiliser P tied-up in soil and (3) unavoidable losses.  Researchers need to determine what these amounts are for different soils and 
regions of Western Australia so that reliable maintenance recommendations can be made to growers.  In the meantime, it is advisable 
to soil test and if above critical values, reduce the P application to replacement rates and to monitor soil and plant P concentration to 
fine-tune those application rates.   

Notes
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Wheat 2012 NVT trial results and key agronomy issues
Kevin Young, DAFWA Esperance

Key Messages
Mace has rapidly become the dominant variety in WA for a number of very good reasons and is unlikely to be displaced in the immediate 
future. Varieties that have been released in recent years that are under consideration to complement Mace as a risk management 
strategy	should	be	grown	in	situations	that	match	their	strengths.	Analysis	of	NVT	data	2008-12	indicates	the	following:

•	 Magenta	best	suited	to	early	May	sowing	where	there	is	a	high	probability	of	Yellow	Leaf	Spot	(YLS),	

•	 Emu	Rock	in	short	growing	season	areas	that	are	likely	to	yield	no	more	than	2t/ha,	

•	 Corack	where	protein	may	be	restricted	to	APW	grade,	YLS	is	a	risk	but	there	is	a	low	probability	of	frost,	

•	 Cobra	where	subsoil	pH	is	below	5	(CaCl2),	YLS	is	a	risk,	and	yields	are	likely	to	exceed	2.5t/ha,

•	 Estoc	as	a	stem	rust	resistant	alternative	in	the	traditional	Yitpi	growing	areas	for	early	May	sowing	

•	 Scout	or	Envoy	in	the	southern	areas	where	a	reasonable	level	of	sprouting	tolerance	is	required.

Aims
i)  To analyse the NVT database to examine the performance of Mace in WA for the past five years and compare against recently 

released varieties

ii)  To identify the attributes and potential roles for varieties that either complement or provide superior alternatives to Mace in WA.

Results and Conclusions 
Yield data and trial site details including location, sowing date, previous crop and soil pH in the surface soil (0-10 cm) and at depth (10 - 
60	cm)	were	downloaded	from	the	NVT	database	for	the	years	2008	to	2012.For	each	variety	predicted	mean	yields	from	each	trial	were	
plotted against the yield of Wyalkatchem for each year. Data was sorted by Agzone, previous crop, subsoil pH, and/or sowing date to 
look for any specific adaptation of any of the newer varieties. 

A direct comparison of the yield of Mace to Wyalkatchem shows a consistent and stable advantage to Mace. By comparison other 
varieties released in the past 5 years were relatively unstable. No difference in grain yield for Mace relative to Wyalkatchem was 
observed	when	comparing	the	influence	of	the	previous	crop.	Data	examined	from	two	sites	in	2011	(Mingenew	and	Buntine)	where	YLS	
was	observed	to	be	at	very	high	levels	showed	the	varieties	Magenta,	Cobra	and	Corack	to	have	superior	YLS	resistance	to	Mace,	as	
reflected in higher grain yields 

The yield of Westonia (a variety recognised for acid soil tolerance) relative to Mace showed no clear trend when plotted against subsoil 
pH). However, when data was restricted to 2011 (a year in which there was reasonable finishing rain and root growth was likely to 
extend into the high aluminium layer at depth) both Westonia and Cobra (bred from Westonia) appeared to have some advantage at low 
pH. No other varieties showed any clear trend with subsoil pH.

Corack (bred from Wyalkatchem) is a variety that has on occasion shown a significant yield advantage over Mace as was observed 
in the contrasting years of 2010 and 2011. However, yields in 2012 were erratic and generally lower than Mace. Some doubt therefore 
exists in regards to Corack’s yield stability.

Another early maturing line recently released is Emu Rock. When compared over the three seasons that it has been tested (2010-2012) it 
appears that Emu Rock produces its best yield relative to Mace when the site yield was less that 2 t/ha This suggests that Emu Rock may 
have an important role in the eastern wheat belt. This trend was not affected by subsoil pH.

For	the	South	Coast	and	Lakes	district	there	still	appears	to	be	a	role	for	the	Spear	type	wheats	as	complementary	or	viable	alternatives	
to Mace. The most popular of these is Yitpi which complements Mace as a variety for early sowing, especially in areas of high frost risk. 
The recently released Estoc (also Spear family) demonstrates a positive yield advantage compared to Yitpi of approximately 6 per cent  
in	Agzone	5	and	6.	The	earlier	maturing	Scout	and	Envoy	are	far	more	competitive	with	Mace	in	the	southern	regions	where	YLS	is	less	
prevalent.

Notes
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Focus Session 1 
Plant Nutrition – are we investing well for profit
Crown Perth  
Crown Ballroom 2 
Tuesday 26th February 2013  
2.00 - 4.10 pm

This Focus Session is open to all Agribusiness Crop Update participants.
Fertilisers	comprise	about	30	%	of	crop	production	costs,	hence	it	is	important	to	continually	question	whether	grain	growers	are	
investing	well	in	plant	nutrition	for	profit?	If	not	how	can	we	improve	the	return	from	investments	in	plant	nutrition?

GRDC	has	invested	in	this	crucial	area	for	farm	productivity	and	profitability	since	2009	in	the	“More	Profit	from	Crop	Nutrition”	initiative.	
Important findings are emerging from this research and some will be presented as oral papers. The Forum provides an opportunity for 
more in- depth discussion of these findings including the potential sub-soil N storage and its benefit for crops, the challenge to move 
towards P maintenance rates for crops, the role of lime and water repellence in nutrient use efficiency.

The workshop will address these important questions:

•	 Is	the	current	investment	well	balanced	between	P	and	N	fertilisers	versus	other	fertilisers	or	soil	management	practices	like	lime?

•	 Is	the	correct	information	being	gathered	to	make	decisions?

•	 Can	soil	sampling	be	improved	to	better	predict	crop	fertiliser	requirements?

•	 Are	soil	test	interpretations	based	on	up-to-date	field	trial	data?

The Focus Session is supported by the GRDC.

2.00 pm 5 min Opening and introduction Dr Richard Bell

2.05pm 15 min Growers’ and consultants’ perspective – are we investing well in crop nutrition, 
where	could	we	do	better?

Bill Crabtree

2.20 pm 10 mins Hitting the target with fertiliser investment. Use the best available soil test criteria- 
the National Better Fertiliser Decisions for Cropping Database 

Rob Norton, IPNI 
Geoff Anderson, DAFWA

2.30 pm 10 mins Mapping spatial variability in soil P Mike Wong, CSIRO

2.40 pm 10 mins Correcting K deficiency Craig Scanlan, DAFWA

2.50 pm 10 mins Nitrate retention in sub-soils Mike Wong, CSIRO

3.00 pm 10 mins Maintaining micronutrient levels Rob Norton, IPNI 
Ross Brennan, DAFWA

3.10 pm 5 mins Short break, coffee

3.15 pm 45 mins Open panel discussion Richard Bell,  
Rob Norton,  
Craig Scanlan,  
Chris Gazey,  
James	Easton,	

4.00 pm 10 mins Summing up and close Richard Bell, 
Bill Bowden

Notes
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Focus Session 3 
Dry Seeding – Opportunities and Risks
Crown Perth  
Astral 2 
Tuesday 26th February 2013  
2.00 - 4.35 pm

This Focus Session is open to all Agribusiness Crop Update participants.
 
The practice of dry seeding has become more popular in recent years and an increasing proportion of the Western Australian crop is 
now routinely sown dry.

The workshop will:

•	 identify	critical	issues	around	dry	seeding

•	 explore	ways	to	minimise	risks	associated	with	practice

•	 identify	messages	to	give	to	growers	to	make	the	practice	more	successful

This Focus Session is supported by the Western Australian Department of Agriculture and Food (DAFWA).

2.00 pm 5 mins Opening and introduction Dr David Bowran

2.05pm 15 mins Overview of the switch to dry seeding Dr David Minkey

2.20 pm 15 mins Evaluating the benefits and risks of dry seeding across the WA wheat belt Dr Andrew Fletcher 

2.35 pm 15 mins Does fallow in the farming system make dry seeding less risky  water benefit 
and economics

Shane Sanders

2.50 15 mins April sown crops- how much moisture is enough to sow a successful canola 
or wheat crop

Dr Darshan Sharma

3.05 15 mins Effect of early water deficit on crop physiology and yield Dr Bob French

3.20 15 mins Decisions under uncertainty: Dry Seeding Wheat Mr David Gray

3.35 10 mins Questions	to	speakers

3.45 30 mins Breakout groups OR discussion– do we have enough research/extension 
messages to minimise risks or give confidence to growers to use the practice 
(subject to numbers attending)

4.15 15 mins Reporting back from groups if required

4.30 5 mins Summing up and close Dr David Bowran

4.35 pm Close.

Notes
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Focus Session 2 
Managing Fungal Diseases
Crown Perth  
Astral 1 
Tuesday 26th February 2013  
2.00 – 5.00 p.m

This Focus Session is open to all Agribusiness Crop Update participants. 
Fungal diseases in the Western Region have a significant impact on businesses, either direct cost or lost profits. Incidences of fungi-
cide resistance, changing farming systems, new varieties and new fungicides mean that the management of fungal diseases continues 
to	pose	a	challenge	for	growers.	Like	most	management	decisions	made	by	growers	there	are	often	many	complicating	factors	and	
management of fungal diseases is no different. This workshop will attempt to understand the impact of managing fungal diseases in 
changing farming systems, provide a research update for diseases in wheat, barley and canola and explore the gaps at a grower and 
researcher level in managing fungal diseases. 
The Focus Session is supported by the GRDC Western Panel and the Chairman Peter Roberts welcomes your attendance to this 
important workshop

Time Topic Timing Presenters

2 pm Opening and Intro 10 minutes Peter Roberts

2.10 pm “Managing	Fungal	Diseases	–	a	growers	perspective” 20 min

(5 min questions)

 Andy Duncan

2.35 pm Urgent issues for fungal disease management in WA for 2013.

Stability of yellow spot resistance

Status of fungicide resistance in WA

Status of barley powdery mildew resistance

40 minutes (10 min questions) Richard Oliver

3.25 pm Afternoon Tea 30 mins

3.55 pm Fungicide Management in Canola. 20 minutes (5 min questions) Justin	Kudnig

4.20 pm Panel Session 

“Knowledge	gaps	in	Managing	Fungal	Diseases”

30 minutes Rohan Rainbow

 Andy Duncan 

Richard Oliver

Justin	Kudnig	

4.50 pm Session Wrap-Up 10 minutes Rohan Rainbow

5 pm Session Closed

Notes
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Focus Session 4 
So you want higher wheat yield? Then let’s talk LMA!
Managing Late-maturity alpha amylase for the wheat industry

Crown Perth 
Astral 3 
Tuesday 26th February 2013  
2.00 - 5.30 p.m. (3.5 hours)

This Focus Session is open to all Agribusiness Crop Update participants.
Late-maturity	alpha	amylase	(LMA)	is	one	cause	of	low	falling	number	in	wheat	and	thus	poses	a	risk	to	Australian	wheat	quality.	
The	prevalence	of	LMA	prone	varieties	in	Australia	is	currently	managed	through	breeding	and	selection	and	assessed	as	part	of	the	
variety	classification	process.	Whilst	the	current	approach	to	LMA	management	has	prevented	the	occurrence	of	major	quality	issues	
associated	with	LMA	it	has	negatively	impacted	the	national	breeding	effort	by	preventing	the	release	of	otherwise	desirable,	high	
yielding varieties into milling grades.

This	workshop	will	explore	how	LMA-prone	varieties	might	be	released	in	milling	grades	and	their	potential	impact	on	grain	quality	
managed	at	different	points	along	the	supply	chain.	Could	LMA	management	within	other	post-production	parts	of	the	supply	chain	
mitigate	the	risk	to	wheat	quality	and	allow	the	release	of	varieties	with	otherwise	improved	yield,	disease	and	quality	characteristics?

The workshop will:
•	 define	the	problems	caused	by	LMA

•	 differentiate	LMA	from	other	causes	of	low	falling	number

•	 Explore	other	supply	chain	management	strategies	as	an	alternative	to	classification	in	managing	LMA

The	desired	outcome	of	the	workshop	is	an	industry-wide	view	on	the	practicality	of	managing	LMA-prone	varieties	within	the	grain	
supply	chain	and,	ideally,	a	recommendation	for	consideration	by	Wheat	Quality	Australia	in	respect	to	the	future	management	of	LMA-
prone varieties.

The	Focus	Session	is	supported	by	GIWA	Wheat	Council,	Wheat	Quality	Australia,	and	the	Australian	Export	Grains	Innovation	Centre	
(AEGIC).

Notes
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Focus Session 5 
AOF General Meeting
Crown Perth  
Botanical 1 
Tuesday 26th February 2013  
2.00 - 5.00 p.m

The Australian Oilseeds Federation is the peak industry body for the oilseeds industry and represents 
the common interests of the industry in the development, expansion and improvement of Australian 
Oilseed production and processing.
This Focus Session is the first General Meeting for 2013 and registrants for Crop Updates are welcome to attend the meeting as 
observers. Items covered will include a review of technical and trading standards matters discussed by the Technical Committee earlier 
in the day, an overview of crop prospects for the coming season and updates on specific industry and RDC funded projects. The guest 
speaker	for	the	meeting	is	Mr	Philippe	Dusser,	the	Director	of	Economic	and	International	Affairs	with	PROLEA,	the	French	industry	body	
for oilseeds and vegetable protein. He will provide an review of the European oilseeds market, with a focus on Canola, and in particular, 
the future opportunities and challenges for Canola destined for the biodiesel market. This more intimate environment provides attendees 
the opportunity to engage with Mr Dusser in a more in depth manner than may have possible during his earlier on Monday at Crop 
Updates. A second guest speaker is Mr Dougal Hunter from ASX, who will provide an overview of the opportunity for risk management 
through ASX traded canola futures.

Attendees, whether members of the AOF or not, will also have the opportunity to raise items of interest, opportunity or concern for 
general discussion during the last 30 minutes of the meeting.

Notes




