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Abstract
Avena spp. (wild oats) continue to persist as a major weed of winter cereal crops as most control

strategies fail to contain wild oat populations. From a review of literature it was concluded that

the primary mechanism for wild oat persistence in Australia was associated with in-crop seed

production, not seed dormancy as appeared to be the case for most northern hemisphere wheat

growing countries. Late germination and recruitment of wild oat seedlings and incomplete kill

of wild oat plants were likely causes of survival and subsequent seed production. It was also

concluded from a review of literature that two herbicides, flamprop (and its various analogues of

flamprop) and fenoxaprop-p-ethyl, exhibit potential to selectively reduce wild oat seed

production if applied late post-emergence in wheat or barley. Time of application appears to be

an important factor affecting efficacy of these herbicides.

Flamprop (either as flamprop-M-methyl or flamprop-methyl) and fenoxaprop-p-ethyl were

investigated as late post-emergence selective treatments in wheat with the objective of

minimising wild oat seed production and assessing the effects on wheat to evaluate crop

phytotoxicity. A series of pot and field experiments undertaken in northern New South Wales

were conducted to determine the optimum conditions for herbicide efficacy with regard to time

of herbicide application, herbicide dose rate, and the addition of adjuvants. The long term

effects of some strategies on wild oat seed production, populations, seed banks and wheat yield

were also investigated. Such strategies included ones that either involved repeated annual early

plant kill tactics (pre- or early post-emergence herbicides) or tactics that reduced wild oat seed

production (late post-emergence applications of flamprop) or combinations of these strategies.

Time of herbicide application was shown to affect wild oat seed production significantly.

Applications of either herbicide to wild oats around the early jointing growth stage or Zadoks

Decimal Code (DC) = 31 to 32 (equivalent to 20% of wild pat tillers elongating, termed

apparent optimum time), resulted in much reduced seed production in both pot and field

experiments. Later applications resulted in rapid loss of herbicide efficacy and thus significantly

more seed production. Reductions in wild oat seed production relative to the untreated controls

around the apparent optimum timing generally ranged from 53.1 to 97.6% and 88.2 to 99.7% for

half and full recommended dose rates (RDRs) respectively, under favourable field conditions.

The effect of increasing herbicide dose rate from half to full RDR to increase the reduction in
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seed production was most noticeable near the apparent optimum time of application whilst this

effect diminished for later applications.

The addition of adjuvants (either Uptake ®, BS-1000® or Pulse®) to either fenoxaprop-p-ethyl or

flamprop-M-methyl lowered wild oat seed production significantly on most occasions compared

with no addition of adjuvant. Of the three adjuvants, Uptake ® was superior due to consistent

improvements in efficacy. The improvements in efficacies were such that reductions in seed

production from half RDRs in combination with some adjuvants were comparable with full

RDRs without adjuvants.

Reductions in seed production (seeds/m 2) were mainly attributable to reductions in wild oat

fecundity (seeds/plant) which in turn was generally affected by reductions in panicle seed set

(seeds/panicle) and panicle production (panicles/plant).

Wheat yields were not reduced by applications of herbicides made near the apparent optimum

time of application, but on average were increased by 7 to 9% which could offset the cost of the

treatment. However, flamprop-M-methyl or fenoxaprop-p-ethyl on most occasions reduced

wheat height by 5% compared with the untreated control but 1,000 kernel weight was not

affected. It was found that applications of flamprop-M-methyl, either at full or twice the RDR,

resulted in the greatest reduction of wheat height. Cultivar specificity was also a contributing

factor to height reduction with Yallaroi, Sunco, Meteor and Hartog the cultivars most likely to

experience some shortening.

A long term demography / seed bank experiment incorporating late post-emergence applications

of flamprop-M-methyl demonstrated that annual late post-emergence applications of herbicides

used solely to reduce wild oat seed production resulted in greater reductions of wild oat

populations over time compared with pre- and early post-emergence treatments applied to kill

plants. Crop yield conservation did not occur in the first season following late applications of

flamprop-M-methyl, but yield conservation was measured in most of the following seasons due

to dramatically lower wild oat populations. In high wild oat density situations, the use of pre- or

early post-emergence herbicides to kill wild oat plants was justified because of yield

conservation. -Strategies that combined early plant kill with tactics that-reduced seed production
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led to greater reductions in wild populations over time compared with a strategy that solely

minimised seed production. This experiment also re-affirmed that wild oat seed production was

the key to its persistence.

It was concluded after consideration of many practical matters that the technique, of applying

fenoxaprop-p-ethyl and flamprop as a late post-emergence treatment to wild oats to minimise

seed production in wheat, had considerable commercial potential and it is likely to have a new

role to play in the management of wild oats in wheat.
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