Latest Non-Chemical Weed Control Techniques
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Introduction

Classically non chemical weed control techniques have been researched and recommended in isolation of each other so physical, thermal and biological techniques have seldom been recommended together in synergistic ways.  Here we aim to explore the possibilities of utilising the interactions between the effects of these techniques to minimise the amount of work required and maximise the outcomes
An earlier workshop covered general weed control techniques including a range of strategies for weed control.  This is available at http://www.merfield.com/research/organic-weed-management-a-practical-guide.pdf 

The OPENZ team have produced a manual on organic weed control and this is also available online through their website library (need to register to receive this but no cost).  
Summary
A listing of the standard types of methods for weed control that are covered in these articles include:
Physical/cultural
· Mechanical

· Hoes
· Brushes

· Cutting

· Mowing 

· Flame and steam weeding

· Cover crops

Biological

· Seed predators

· Foliar predators

System

· Rotation – incorporates all of the above methods and has the potential to exploit interactions between them.
New areas of research
There is currently an area of active research into the interactions between the various types of weed control techniques
Combinations

· Thermal / biological interactions
The thermal / biological interaction is a relatively new area of research.  Obviously the flaming or burning of weed plants can be very detrimental to predators that are consumed in the process.  Little work has been done on this in an arable rotation though a significant amount of work has been done in extensive grazing systems in Australia.
· Cover and inter cropping / biological 
The area of cover and inter cropping /biological interactions is the one with much potential for exploitation on organic properties.  Generally there is a greater diversity and abundance of soil organisms under a cover crop than bare soil.  
The cooler more humid environment under cover crops generally favours fungi and increased weed and weed seed decay have been reported.  Increased predation of weed seeds by insects has also been reported under cover crops. 

Winter mustard cover crops have been shown to inhibit following wheat and maize crops.  This has potential for helping to control the winter active twitch Agropyron repens through shading in winter and allelopathic inhibition in spring with cultivation of the green crop.  There is also potential to add some decomposition microbial inoculation product to enhance soil biological activity and hence rhizome destruction.
Integrated Strategies for Specific Weeds
Californian thistles
Pasture phase including lucerne for 2-5 years with cutting for removal or intensive mixed pasture rotational grazing with some mowing for 2 years. Physical damage can encourage fungal attack.
Twitch
Cultivation and potentially, microbial inoculants.  Use of grass only grazers e.g. geese during pasture phases.  Use of sheep to eat exposed rhizomes.
Fathen

Never let it set seed.  Stale seed bed works well for summer planted crops.  Ensure other crops have good canopy cover by mid summer
Twin cress

Stale seed bed technique during winter/spring gets most of it.  
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Weed control strategies at the BHU
Looking at specific examples where we can exploit interactions between cultural and biological we will use several of the BHU rotation model systems.
Low exogenous input rotation area LEIRA

	Rotation
	Crop
	Weed control techniques
	Special considerations

	Year 1
	Pasture

	Mowing
	Sclerotinia resistant legume and forb components

	Year 2
	Pasture

	Mowing
	Sclerotinia resistant legume and forb components

	Year 3
	Potatoes, 

Into cereal cover
	Intensive cultivation of perennial weeds, regular passes for annual weeds
	Early potatoes to avoid fat hen and amaranth

	Year 4 
	Garlic

Into cereal cover
	Stale seed bed and hand weeding (potential to use flame weeding)
	 May need extra cultivation after crop to clear twitch Ryecorn the preferred green crop

	Year 5
	Corn

Into hairy vetch
	Weed manually until crop established then rely on vetch for weed suppression
	Corn stalks cut and left in contact with soil at end of season

	Year 6 
	Pumpkin/squash
	Hairy vetch plants killed and left as a mulch that squash is planted into.
	May be some ‘spot’ hand weeding required.


Commercial minimum tillage squash production
Over the next 3 years we will investigate the effects of different covercrops and tillage techniques on yield in squash plants.  One of the parameters to be measured will be weed abundance.
Howard 2 intensive production
	Rotation
	Crop
	Weed control techniques
	Special considerations

	1
	Brassicas
	Stale seed bed (under cutter bar), surface compost mulch, hand weed
	Coming out of spinach may be able to undercut out residues

	2
	Lettuce
	Stale seed bed (under cutter bar), surface compost mulch, hand weed
	Allows brassica residues to break down

	3
	Spinach
	Stale seed bed (under cutter bar), hand weed.
	Need to rotary hoe before planting


Potential areas for research of novel technologies

Some people apply EM Bokashi to green crops and incorporate it prior to planting to help in breaking down crop residues.  This year we applied an excess of EM Bokashi to an area to be planted in brassicas and inadequately incorporated it.  A white fungus grew across the top of and into the soil surface.  Where transplants of cabbage were weak they were predated, while where they were strong they thrived and were unaffected by the fungus.  Very few weeds were evident where the fungus was present.

This year we plan to trial EM Bokashi as a component of brassica weed control.  Beds will be stale seed bedded with the under cutter bar as per usual.  Immediately prior to hand weeding EM Bokashi will be applied or not and plots will be weeded or not.  As with so many areas of biology results are seldom additive.
