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Abstract Growers have been successfully farming on mechanical, biological and cultural methods, but

organically in Australia for several decades, produc- these tools must be used in an integrated, multi-strand
ing a wide range of commodities. A large knowledge approach (Rasmussen and Ascard 1995). In addition
base has been developed, although often this knowl1{o direct and cultural techniques; timeliness, vigilance

edge hasn’t been scientifically tested. Weed manageand an understanding of farm ecology are also impor-
ment is reported as a major production cost for organictant factors in effective weed management (Marshall

growers and a perceived impediment to conversion t01992).

organic production by conventional producers. RESEARCH ACTIVITIES IN AUSTRALIA
A summary of research activities carried out in Aus-
tralia is presented on a State-by-State basis. Since th

1980s, a number of projects looking at organic or ‘low tgarlw_lc fgrml_n?( slygsgtgms l\r;lave b?etr;] carried _ou: |nhAus-
input’ farming systems have been carried out in Aus- ralia (Derric ). Many of these projects have

) . ! nsidered non-chemical w man men rt of
tralia, most including an assessment of effects on weed™® sidered non-chemical weed management as part o

populations. By integrating the knowledge gained a wider study of farming systems. This review con-
through non-chemical weed research, managemen?emrates on research conducted by government depart-

solutions may be found and applied to different farm- ir:eizfjsu;rr'd US;)\;E g’;féii aﬁgsr?:v:/cs[;ezgtrzlttzi:/;ep:r:teerd
ing systems, regardless of where they lie on a yp g

sustainability-productivity continuum. It is asserted ally not been considered in this review. Research on

that more research for non-chemical weed managemen:frlla:s'ct?l E'Olﬁﬁg'galdcorxrfégsbeén% ﬁoi“dl:Cteg V;”de\iy
strategies is required. ustralia (McFadye ), but it is also not cov-

ered in this review.
INTRODUCTION

gince the 1980s, a number of projects looking at or-

Australian Capital Territory A study of wheat seed

Modern organic agriculture has been developing for characteristics found that there was no difference in
most of the twentieth century, although its roots may germination and early growth between seeds from or-
go back a lot further (Lampkin 1990). Organic pro- ganic and non-organic parent plants, but that larger
duction is achieved without the use of synthetic chemi- seeds (with more phosphorus) produced larger seed-
cals and with an emphasis on specific managementings. It was suggested that selecting larger seeds might
practices that seek to take care of the environment an@nhance early crop competitiveness against weeds
soil health (FAO 1999). (Derrick and Ryan 1998).

Growers have been farming organically in Australia New South Wales A long-term trial on vegetable

for several decades, producing commodities such agproduction systems has been running for eight years at
tree crops, vegetables, grains, meat and dairy prodNSW Agriculture, Somersby. The trial involves five
ucts. There are many long-term, financially success-production systems including ‘organic’. One finding
ful organic farmers who are exemplars of best farmingis the important benefits of legume cover crops for weed
practice (Dumaresq 1997). However, knowledge in suppression (Anon 1999). An organic demonstration
the industry is often practitioner-based and not easilysite has been established at Yanco Agricultural Insti-
available to the wider farming community. The knowl- tute, in which various weed management options are
edge is often anecdotal and untested scientificallybeing evaluated in a range of crops including vegeta-
(Rasmussen and Ascard 1995). bles, cereals and pulses (Robyn Neeson, pers. comm.).
. o Research conducted by NSW Agriculture at Wagga
Weeds are widely reported as a key constraint in Or'Wagga Agricultural Institute using high density leg-

ganic agriculture, although not all organic growers ume rotations has found weed control benefits (Latarnie

lieve wi r roblem. Many farmers expr .
believe weeds are a proble fany farmers exp es%\/chonaId, pers. comm.). Mycoherbicides are also
less concern about weeds as their experience increases

(Patriquin 1988). Organic weed management relies eing investigated (Auld and Say 1999).
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A variety of vegetable production trials with implica- Completed research includes an evaluation by Powles
tions for weed management have been carried out ifUniversity of Adelaide) of non-chemical methods for
the Sydney region, including studiesmgitumulches managing herbicide resistant annual ryegrass using
(Sutton 1998) and inter-cropping (Stirzaker 1996). cultural methods, timing of operations, weed seed har-
These cultural methods require skilled management tovesting and selecting competitive crops (ARRIP 1999).
achieve satisfactory weed control. The use of cropA substantial decline in weed densities has been re-
residues in farming rotations is being investigated atported. Solarisation trials have also been carried out
the University of New England (UNE). Researchers (Powleset al.1988).

are interested in the role of allelopathy and resourceTasmania Preliminary research in vegetables has been
competition in weed control (Elizabeth Jones, pers. y 9

comm.). undertaken using strategic pre-planting cultivation
(false seed bed), brush weeders and flaming, and dem-

A project looking at weed management in organic herbonstration plots have been established in Devonport

and vegetable production is also in progress at UNE.(David O’'Donnell, pers. comm.). Another study is

A national survey of weed management strategies use@valuating the feasibility of long-term trials of farm-

by organic growers has been conducted, indicating thatng systems, including organics (Anon 1998b).

most growers rely on hand weeding, mulches, SIaSh-Previous non-chemical weed research includes cover
ing and cultivation to manage weeds. Several in-crop

weed control methods have been assessed for cost arjg)ps (Young an.d H_|ngsto_n 1993), rotations (Blshop
extent of weed suppression in echinacea and lettuc 93) and solarlse_\tlon (Bishop 1996). Thes‘? trials
(Paul Kristiansen, pers. comm.). demonstrated varying levels of weed suppression.
Victoria  Several projects on vegetable production
have been completed at the Vegetable Research Sta-
tion in Frankston, including cover crops, allelopathy,

Queensland A range of trials have been conducted

by the Queensland Department of Primary Industry
investigating alternatives to chemical use in vegetable - S .
production (Henderson 1996, Olsen 1997). SeveralmyCOherb'C'deS’ cultivation, mulching and other man-

cover crops have been evaluated, and selected One@ement strategies (Paterson 1992). A study of crop

are now being tested for weed suppression character?nd pasture rotations for organic grain production was
istics at Gatton, Bundaberg and Bowen Comprehen-undertaken from 1994 to 1997. Weed control was as-

sive experiments looking at alternatives to black plas_sessed ina SV.SteT“ of rotations (pa§ture, whg at, green
tic film mulch have also been carried out. The most "and'e combinations), sheep grazing and tillage. A

economically effective treatments wémesitumulches long-term demonstration.site and an orggnic resource
(Anon 1998a). Combinations of woven plastic weed centre haye been established at the Institute for Inte-
mat and composted organic materials have been use rated Agricultural Development at Rutherglen (New-
successfully for weed control in organic echinacea tri- on and Walker 1996).

als (Rob Fletcher, pers. comm.). Western Australia Weed control trials have been
carried out for potato production, but the results were

the prospects and problems faced by modern Organiénconclusive (Parlevliet 1997). An evaluation trial of

farmers; the processes by which conventional farmersd' €M Manure species, and trials comparing plough-

convert to organic farming; and an assessment of orN9: slashing and knockdown spraying are being con-

ganic farmer attitudes and perspectives on land man-ggr%trid) by Agriculture WA (Francis Hoyle, pers.

agement issues (Ricksem al. 1997).

At Griffith University, a study is being conducted on

Other research includes mycoherbicides (Shivas 1994),
critical timing and weed biology studies by Blacklow
(University of Western Australia), and rotation and

South Australia The ‘Biological Farming Systems
Trial’ is a long-term project at Roseworthy, consisting
of four farming systems: organic, biodynamic, inte- X A
grated and conventional. Weed control methods use[ciflg\ggr crop trials by Bowran (Agriculture WA) (ARRIP
include green manuring, rotations, sheep grazing an )-

tillage (Penfold and Miyan 1996). It has been reported INTEGRATED RESEARCH

that weeds are the major productivity constrainefbr .
treatments, organic and conventional (Penfold and T'he need for greater emphasis on the neglected area of
Miyan 1998). non-chemical weed management was proposed at the

previous Australian Weeds Conference (Lovett and
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Knights 1996). Over 70% of research presented atAnon (1999). Vegie trials provide tough learning curve.
recent Australian weeds conferences was concerned Acres Australigeebruary, 25-28.

with one weed management strategy: herbicides . . . ,
(Hannaford and Howat 1996). The United Nations ARF(elLpféi(?:r?)é’:ﬁsgsg?:ﬁfri}me;rfgigsrcoogr;ezi}
Food and Agriculture Organisation also sees a need to ARRIP/>' P: ) ’ :
increase funding for the research, development and

extension of organic technologies (FAO 1999). Auld, B.A. and Say, M.M. (1999). Comparison of iso-
lates ofColletotrichum orbiculardrom Argentina
and Australia as potential bioherbicides for
Xanthium spinosunm Australia.Agriculture Eco-
systems and Environmeri2(1), 53-58.

It may be helpful to recast the ‘organics versus con-
ventional’ debate from a dichotomy to a continuum,
with a wide range of management options and farming
systems placed along a line based on agreed measures
of sustainability and productivity. Different agricul- Bishop, A. (1993). ‘Study of rotational practices in crop-
tural systems are able to share technologies and re- ping and weed occurrence to assist in crop location
search outcomes (FAO 1999). An example of such  selection to remove/minimise herbicide use.’ (Hor-
interchange in Australia is the project ‘Identifying or- ticultural Research and Development Corporation,
ganic practices with wider significance to science or  Gordon).

agriculture’ (Anon 1998c).
g ( ) Bishop, A. (1996). ‘Solarisation to control wild pop-

Continued research @pecific methodsf non-chemi- pies in commercial poppy crops.’ (Horticultural Re-
cal weed control is needed for particular crops in par-  search and Development Corporation, Gordon).
ticular environments, in order to optimise those meth-
ods and determine their range of effective application.
In addition, studies ofveed and farm ecologyay

Derrick, J.W. (1997). Organic agriculture in Australia:
on-farm research. In ‘Organic Agriculture in Aus-
tralia. Proceedings of the National Symposium on

rovide:
P Organic Agriculture: Research and development 30
. a greater appreciation of the effects of general  June - 3 July, 1996, eds. D. Dumaresg, R. Greene
farm management activities on weeds, and L. van Kerkhoff, pp. 153-172. (Rural Indus-
. a longer-term understanding of weed popula- g;erforlf)esearch and Development Corporation,

tion dynamics, and
Derrick, J.W. and Ryan, M.H. (1998). Influence of seed
phosphorus content on seedling growth in wheat:
Implications for organic and conventional farm man-
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. an integrating framework for employing the
various weed control methods available.
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