Cropping Weed Management

Importance
Weed control methods have continued to evolve in response to changes in the weed spectrum, weed characteristics and farming methods. Effective control of crop weeds remains a high priority in achieving high water use efficiencies in crop. 

Recent Climate Change Impacts and Implications

The rainfall patterns across South Eastern Australia over the past decade have been dominated by a strong and highly significant autumn rainfall decline. At the same time, the trend towards earlier seeding to improve water use efficiency has meant that lower levels of grasses are germinating before sowing increasing the selection pressure on soil residual herbicides and post sowing herbicides. On Eyre Peninsula there has been a selection for later germinating barley grass.

Management Issues
Integrated Weed Management (IWM)

The management of weed seed-set is the most practical long-term management strategy of hard to control weeds, including wild oats, wild radish and annual ryegrass. There is no one IWM program ideal for all conditions. The range of practices chosen depends on soil type, rainfall pattern, crop rotation, equipment availability, budget and farmer preference.
IWM involves developing a multi-year strategy to manage problem weeds. Where weed populations are high or seed bank life is long, several years of seed-set control will be required to get populations down.
IWM is not a replacement for herbicides, but adds other control strategies throughout the season to maintain weeds at low levels while minimising current and future financial risk.
http://www.grdc.com.au/Resources/IWMhub
 Herbicide Resistance

Herbicide resistance occurs by either natural gene mutation or genetic selection, where a very small number of plants in a population are able to survive the application of a particular herbicide. The level of herbicide resistant weeds is a numbers game with the higher the number of weeds present, the greater the chance of a resistant plant being present. A small population of resistant weeds can build up quickly by selection through use of the same herbicides or herbicides with the same mechanism of action. 

Resistance must not be confused with poor herbicide performance arising from factors such as inappropriate rates of use, poor timing, poor application and weed stress.

 Annual Ryegrass

High levels of herbicide resistance occurs in ryegrass to Group A and Group B herbicides, particularly in continuously cropped areas. Resistance to DIM herbicides is increasing including resistance to Select®. Resistance to trifluralin is increasing rapidly and is high in many areas of South Australia.

Crops offer four stages for management:

· Pre-sowing – delayed sowing, pre-emergent herbicides, double knock, early tickle cultivation, seeding rates and crop choice)

· Early emergence – selective herbicides

· Late in crop – hay, windrowing, crop topping and seed catching/destruction
· Post harvest – burning

An evaluation of farming systems in low rainfall areas has found that:

· As cropping intensity increased, higher average returns are possible, but it is imperative to reduce the number of ryegrass to a very low level prior to, or as soon as possible in the rotation and then using a full range of practices to keep the number low. 

· The initial reduction in ryegrass numbers must be carried out with as little selection for resistance as possible. Selective herbicide can be used without the population of ryegrass increasing its resistance if spray topped or green manured before seed set. 
· To avoid the build up in resistance to Group M (glyphosate) the additional cost of the double knock system is justified, particularly in more intensive systems that rely on glyphosate for early weed control in rotations. 
· Ryegrass numbers also compete strongly with the crop limiting yield and returns.

Table 1 Percent Ryegrass Control with different management treatments

	Treatment
	Average % Control Resistant Population
	Average Percent Control

	Trifluralin
	30 to 40
	80

	Trifluralin + Avadex
	75
	85

	Boxer Gold
	80 to 90
	80 to 90

	Sakura
	80 to 90
	80 to 90

	Double knock (application of glyphosate followed by Sprayseed 3 days later)
	40%
	40%

	Crop topping
	
	75%

	Spray topping (low rate of paraquat or glyphosate) at flowering / milky dough
	
	70%

	Brown manure (high rate of glyphosate)
	
	95%

	Hay cutting
	
	85%

	Stubble burning – grazed
	
	40%

	Stubble burning – standing stubble ungrazed
	
	75%

	Windrow burning in canola, lupins and beans
	85
	85% plus

	· Wheat stubbles from < 2.5t/ha grain crops
	
	85% plus

	Burning chaff dumps
	
	90%

	Seed catching
	
	60%

	Harrington seed destructor
	
	95%


http://www.ahri.uwa.edu.au/.../1100-AHRI-Harvest-Weed-Seed-Control-Booklet-20.

Table 2 Estimated number of herbicide applications before resistance develops

	Product
	Low ryegrass Number
	High ryegrass numbers

	Group A
	7 to 10
	4

	Group B
	
	4

	Group D (trifluralin)
	15
	10

	Group L
	
	12

	Group M
	
	15

	Double Knock
	
	30 +


Trigger Points

Maintain low seed levels through a combination of rotational, management and herbicide control strategies. Plant populations’ above100 ryegrass plants per m2 are regarded as a problem.

 Brome Grass

Brome grass has a higher level of seed bank carry over than ryegrass and needs two consecutive years of excellent control to reduce the seed bank.

Despite the run of dry seasons in the last decade there has generally been adequate moisture to germinate brome grass, with the exception of some non-wetting sands.

The use of Clearfield wheat has enable good control of brome grass in-crop, however in dry seasons and/or with dry summers there has not been sufficient moisture to enable the break-down of herbicide residues, resulting in crop damage to the following crop.
Table 3 Control Options for Brome grass

	Crop
	Crop stage
	Product / Treatment
	Comment

	Legumes and canola
	Post emergent
	Group A fop herbicides
	Good control, but resistance occurring

	Legume pastures
	Post flowering
	Glyphosate
	Good control

	Clearfield wheat
	4 leaf to flag
	Midas, Intavix
	Good control, but can limit rotational options

	Wheat
	Post emergent
	Monza®, Atlantis® OD, CrusaderTM
	Suppression of brome grass only

	Wheat
	Pre-emergent
	Trifluralin + Avadex Xtra
	Reasonable control, but needs to be used in combination with other treatments


Wild Oats

Wild oats in one of the worst crop weeds on a world basis, however in recent years control with a range of herbicides has been relatively effective. There is some herbicide resistance to wild oats, but levels tend to be far lower than for annual ryegrass. Cross resistance occurs between Wildcat,® Topik® and Mataven® in wild oats.

 Barley Grass

The use of herbicides in pastures and non-cereal crops has significantly reduced barley grass levels in most areas over the last 10 to 15 years. However it is emerging as a crop weed on some farms, particularly in paddocks where three or more cereals are sown.

Barley grass seed requires up to three weeks of chilling with night-time temperatures less than 10oC before germinating. When crops are sown early or even dry the barley grass germinates in the crop rather than before seeding. There is also evidence to suggest that normal pre-sowing control measures are selecting for higher dormancy rates, and it is likely that control measures for barley grass may have to adapt to this change in weed dynamics.

Trigger Points

Sow paddocks with high barley grass populations last to control as many plants as possible at seeding.

The use of the pre-emergent herbicide Sakura can give good control in wheat (not durum), barley and triticale.

Use grass-selective herbicides in the broad-leaf phase of a rotation.

Wild Radish

Percent Wild Radish control with different treatments

Windrow burning




70 to 80%

http://www.weedsmart.org.au/online-workshop-portal/harvest-weed-seed-control/part-a-narrow-windrow-burning-2/
Chaff carts





85 to 95%
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