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Summary
Two experiments were done to examine the ability of wheat cultivars to tolerate
weed competition and its interaction with herbicide. Owlet reduced the dry
matter (DM) of wild oats by 48% compared with 73% by Olympic. In the presence
of wheat cultivars, a low rate of diclofop- methyl reduced DM of wild oats by
70% with Owlet and by 75% with Olympic. The biomass of Rosella, Janz and Vulcan
was reduced by 15 -19% at a low weed density compared with 58% in Hartog in
one season. However, in the following year Hartog was the most competitive
cultivar. More information is needed to identify differences between a wider
range of cultivars, the mechanisms conferring competitive ability, and the
importance of environmental conditions. Further studies are needed to clearly .

define the relationship between weed suppression by cultivars and herbicide
dose - responses to develop integrated weed control strategies.

INTRODUCTION
There is renewed interest in using more competitive crop cultivars to improve
the cost effectiveness of weed control (Wicks et al. 1986; Richards 1989).
Limited advice on cultivar selection based on competitive ability is available
for farmers in Germany (Niemann 1990) , UK (Whiting et al. 1990) and USA (G.
Wicks pers. comm.). In addition, the potential of competitive cultivars to
enable reduced herbicide rates has been suggested in response to economic and
environmental pressures to use less herbicide. Christensen et al. (1990) found
that the same level of weed control was achieved in the most competitive barley
cultivar with only one third of the dose needed in the least competitive
cultivar. In contrast, Whiting et al. (1990) showed that herbicide efficacy
was both enhanced and reduced by dense, competitive cultivars.

Many studies have shown that the relative competitive ability of crop
cultivars depends on differences in morphology and physiology, such as height
and DM accumulation (Balyan et al. 1991) , rate of ground cover (Richards 1989) ,
root growth (Pavlychenko and Harrington 1934), leaf area and light interception
(Cudney et al. 1991), nutrient uptake (Konesky et al. 1989), and possibly the
relative rates of phenological development (Cousens et al. 1991; Morishita
et al. 1991). Cousens and Fletcher (1990) found that cultivars which yielded
most in weed -free plots were the highest yielding in a mixture, whereas Balyanet. al. (1991) provide evidence to the contrary.

In Australia, there are a few studies of differences in competitiveness
of wheat cultivars (Reeves and Brookes 1977; Lemerle 1984; Cousens and Fletcher
1990). Reeves and Brookes (1977) unsuccessfully attempted to explain cultivar
differences in terms of characters at harvest, such as stem height. No one
has examined the interaction with herbicides .We have compared the competition
of four currently recommended wheat cultivars with annual ryegrass (Lolium
rigidum Gaud.) , and have examined the interaction between suppression of wild
oats (Avena fatua L.) by two wheat cultivars and diclofop - methyl.

MATERIALS AND METHODS
Wheat Cultivars with Annual Ryegrass
Wheat cv Janz, Vulcan, Hartog and Rosella were sown at Forbes on 15 May 1990
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at a seed rate of 64 kg /ha (plant density of 68 plants/m2) with 8 kg /ha nitrogen

and 14 kg /ha phosphorous. The soil was a red -brown earth. There were 4

replicates in a split plot design, with cultivar as the main plot and annual

ryegrass density as the subplot factor. Annual ryegrass was sown in 2 in x 2

in plots at a range of densities up to 2000 plants/m2 on the same day as sowing

the wheat. Broadleaf weeds were controlled by hand. Plants were harvested on

13 October (at the early milk dough stage of wheat) from the middle 1 m'- of

each plot; DM yields per plot were assessed. Data were subjected to ANOVA and

the means fitted to the equation y=y,,,f (1 -ix/ [ 1 + (ix /a) ] ) where ywf is the weed -

free yield and a and i are parameters. The experiment was repeated in 1991

on a sandy soil and grain yield was harvested at maturity.

Interaction between Wild Oat Suppression by Wheat Cultivars and Diclofop - methyl

Two wheat cultivars were sown separately at 7 seeds /pot at a depth of 3 cm

in 20 cm pots filled with a standard potting mix. Pre-germinated wild oat plants

were sown at 0 and 4 plants /pot four days later. Wild oat seed was collected

in the Wagga Wagga area in 1988. The wheat cultivars were chosenfor differences

in morphology and suspected differential competitive ability, Owlet being

prostate and slow growing, and Olympic being tall with rapid early leaf growth.

The experimental design was a randomised complete block with 4 replicates and

three harvest dates. After emergence wheat plants were thinned to 4 per pot

arranged in a square with 0 or 2 wild oat plants in the middle. The herbicide

was applied 27 days after sowing when both wheat and wild oat were at the 3-

leaf stage of development. Diclofop - methyl was applied at 0 and 0.188 g ai/

ha (recommended rate for wild oat control is 0.564 -0.750 g ai /ha) with Agral

60 using TeeJet 8001E flat fan nozzles in 125 L water/ha at a pressure of 170

kPa. Plants were watered and fertilised as required for healthy growth. Plant

DM was assessed from harvests at the 5 -leaf stage, early jointing and late

jointing, which were at 13, 27 and 39 days after spraying. Data were subjected

to ANOVA.

RESULTS
Wheat Cultivars with Annual Ryegrass
Hartog was more suppressed by annual ryegrass than the other cultivars in 1990.

From the regression equation, the biomass of Rosella, Janz and Vulcan would

be reduced by approximately 4 -10% at 50 plants /m2, compared with 25% in Hartog.

There were no clear differences between cultivars in DM production of the

ryegrass. In September, Hartog had the tallest canopy height and Rosella the

shortest. There were no significant differences in tiller production by the

wheat cultivars. In contrast, Hartog was more competitive than the other

cultivars in 1991; grain yield reductions at 50 plants /m2 were 7% in Hartog,

14% in Vulcan, 27% in Janz and 48% in Rosella.

Interaction Between Wild Oats Suppression by Wheat Cultivars and Diclofop- methyl

DM of wild oats was affected by an interaction between wheat cultivar and

diclofop - methyl, and this response increased with time after spraying. Owlet

reduced the DM of wild oats by 48% compared with 73% by Olympic without herbicide

measured at late jointing. A low rate of diclofop -methyl appeared to stimulate

the growth of wild oat in monoculture; but in the presence of both wheat

cultivars DM was reduced by 70 -75 %. Mean DM (of all treatments) of Olympic

was greater than Owlet and both cultivars showed a similar response to the

addition of wild oats and herbicide. Wild ¿at significantly (P < 0.05) reduced

wheat DM by 22% and the addition of herbicide led to a reduction of 12 %. There
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was evidence of foliar damage from the herbicide in both cultivars even at
this low dose.

DISCUSSION
Differences in the competitive ability of wheat cultivars was demonstrated
in both experiments. In the field experiment, differences in soil type and
seasonal conditions may have influenced competitive ability. The relative
densities of the crop and weed will influence the balance of competition between

the species. Water often limits cereal grain - filling in southern Australia
and weed competition could exacerbate this in some cultivars. It is likely
that plant growth and environmental factors interact at different stages of
plant development to give different species and cultivars a competitive
advantage (Cousens et al. 1991). More research is necessary to determine the
ranking of cultivar competitiveness, the basis for the superior competitive
ability of certain cultivars, and interactions between limited resources at
different stages of the associated growth of the weed and crop.

The addition' of a low rate of herbicide brought the level of weed
suppression by the less competitive cultivar Owlet to a similar level to the
more competitive Olympic both with and without herbicide. Christensen et. al.
(1990) used dose - response curves to rank cultivars according to the relative
potency of the herbicide by using the most competitive cultivar as a standard.
Further studies are needed to clearly define the relationship between weed
suppression by cultivars and herbicide dose - responses in Australia. It may
well be that the use of competitive crop cultivars will allow the reduction
of herbicide rates, which will be beneficial in the -long term. DM of both
cultivars was reduced by a low rate of diclofop - methyl; differences in wheat
cultivar tolerances to the wild oat herbicides is confirmed in Australia
(Lemerle et al. 1985). Crop /weed models to determine the economically optimal

rates of herbicides (Martin and Pannell 1990) need to be refined to include
cultivar competitiveness, crop tolerance and environmental influences.
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