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Summary
Seed production is the critical factor which allows wild oats topersist as an important weed of winter cropping systems inAustralia. To attack this mechanism, four selective herbicides
registered for use on wild oats in wheat were applied late post
emergence at two field sites, with the specific aim of reducing
seedset. Two of the herbicides gave highly promising results and
it is reasoned that selective spray - topping should be further
investigated for use in cropping.

Introduction
There is mounting evidence that the persistence of wild oatpopulations within crops is due more to the input of new seed,

rather than to seed longevity in the soil (as is widely believed).
Seed dormancy can allow seeds to accumulate in the soil; however,
proliferation of wild oat populations through this means seems
highly unlikely given that its seeds are generally short -lived (9)and seed banks decline annually at a rate of 70% or greater (2).
Other work with crop rotations (e.g. 7,8,10), further refutes thedormancy /longevity /carryover belief due to the rapid depletion ofseed banks (1).

Consequently, tactics which reduce seed production or deplete
seed banks would appear most likely to give better control of wildoat populations. This paper reports on the impact of selective
herbicides applied late post emergence as a potential further toolto reduce seedset in wild oats.

Methods and materials
Experiments were established in two commercial wheat cropsuniformly infested with wild oats in northern N.S.W. The crops

were treated late post emergence with fenoxaprop -ethyl (60 g a.i.ha-'), flamprop- methyl (225 and 450 a.i. ha''), tralkoxydim (150
g a.i. ha"), diclofop methyl (562.5 g a.i. ha') or left untreated.
Three replicates of each treatment were layed out in 4m by 10mplots arranged in a randomised block. Herbicides were applied when
the majority of wheat and wild oat tillers had advanced to stemelongation /booting (Zadocks et al. (11) code, 30 to 50);considerably later than recommended for seedling kill.

The density of wild oat inflorescences was assessed approx.
10 and 35 days after treatment, together with phytotoxicity. Atharvest, wheat head density, 100 grain weight and wild oat seedproduction were measured. Full experimental details are given inMedd et al. (4).

Results
Thirty five days after treatment, when most wild oat headshad fully emerged, the greatest reduction in inflorescencé density

was from 65.0 to 1.7 heads m'2 (97 %) at Moree and from 110.3 to 1.1heads m'2 (99 %) at Inverell (Table 1). All treatments, except
diclofop- methyl at Inverell, significantly reduced the number of
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inflorescences which emerged at both sites, although tralkoxydim
was not as effective as flamprop- methyl or fenoxaprop-ethyl.

Seed production in wild oats was significantly reduced by
fenoxaprop -ethyl and both rates of flamprop- methyl at each
location, and by tralkoxydim at Moree although it was
significantly less effective than the fore mentioned treatments.
The largest reductions were from 1333 to 51 seeds m2 at Moree
(96.2 %) and from 2369 to 269 seeds m2 at Inverell (88.6 %) (Table

1). Treatment with diclofop- methyl did not significantly affect
seed production. (Data not presented for tralkoxydim and
diclofop- methyl or phytotoxicity which was commercially acceptable
at each site.)

Table 1. Effect of herbicides (g a.i. per ha.) applied late post emergence on the emergence of inflorescences
and seed production of wild oats at Moree and Inverell.

Fenoxayyprop

(60)1

Moree

Wild oat (heads m-2) (35.DAT) 6.2

Wild oat (seeds m-2) (45 DAT) 108.0

Inverell

Wild oat (heads m2) (32 DAT) 7.7

Wild oat (seeds m2) (50 DAT) 269.0

Flampmp

(450)

Untreated
control

S.E.D.

1.7 3.7 65.0 10.4

51.0 90.0 1333.0 222.8

1.1 2.0 110.3 7.2

311.0 424.0 2369.0 427.4

Discussion
The results from these preliminary experiments offer a very

encouraging indication that some selective herbicides may be used
as a spay- topping tactic in wheat to reduce the production of wild
oat seed. With both fenoxaprop -ethyl and flamprop- methyl the
reduction in seed production was consistently of a high order.

Despite considerable variation in wild oat plant development
at Moree, seed production was reduced by up to 96 %, whereas a
reduction of up to 89% was achieved in the more uniform Inverell
infestation. This indicates the potential robustness of the
technique through there being some latitude in the optimal time of

spray application, viz. from stem elongation to booting.
As well as having possible application for other weeds and

crops other than wheat, selective spray- topping could provide new
management options in cropping. In all cases, its envisaged use
would not be to prevent yield loss from the competitive effects of

the weed, but rather to minimise seed production and replenishment
of seed banks.

It has been predicted that a combination of methods which
result in reduced seed production, in addition to the death of

plants to alleviate yield losses through competition, would lead
to more effective control of wild oat populations (3). This might
be achieved for instance by split application, and could be one
way of reducing thé overall input of herbicides into cropping (5).
Aspects which need to be investigated in order to bring the
technique into practice include the need on a regional basis to:

ensure crop damage will be minimal; develop herbicide application
timing /dose rate /efficacy schedules for cereal, legume, pulse and
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oilseed winter crops; determine the herbicide residue levels in
grain and investigate any ramifications on with holding periods;
and appraise the economics of the tactic for weed management under
long term considerations, which would require assessment under a
multi period decision making framework such as that illustrated by
Pandey and Medd (6).

The proposed technique differs from the well established
method of spray- topping in pastures in several ways. Firstly,
selective herbicides were used; secondly, they were applied prior
to inflorescence emergence of the majority of tillers; and
thirdly, no attempt was made to synchronise floral development in
order to maximise efficacy. Nevertheless, we feel vindicated in
using the term since both approaches have the common objective of
preventing the setting of viable seed in order to reduce inputs to
the se,d.bank and seedling regeneration in subsequent crops.
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