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CAN WE SEPARATE THE EFFECTS OF HEIGHT, GROWTH AND
PHENOLOGICAL DEVELOPMENT ON COMPETITION BETWEEN

GRASS WEEDS AND CEREALS?
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There is considerable agronomic interest in the selection of competitive crop varieties for weed suppression. So
far, our little understanding of the way in which varieties achieve their dominance over weeds has come from
broad correlations among traits confounded within varieties. If our understanding is to be advanced, we need to
raise testable hypotheses about the ways in which plants compete. In previous work we found a late reversal in
dominance between wheat, barley and wild oats, which could be explained by alternative mechanisms involving
height and phenology. In this three year project, we hope to separate out the independent effects of crop pheno-
logical development, height growth and LAI on competition.

In the first year we examined in detail the growth dynamics of four wheat varieties differing in height (tall and
short) and maturity times (early and late). We also examined the effect of altering time of emergence. In the
following years we will study lines differing from each other only in Rht height or other specific genes. In 1998,
an experiment was conducted on the Wimmera Research Station, Longerenong (300 km north west of Melbourne,
36º 35´S, 142º 15´E). The soil type is a deep gray, self-mulching cracking clay, Ug 5.24. The average annual
rainfall for Longerenong is 419 mm. The experiment design was a randomised complete block with three repli-
cates. Four wheat varieties were chosen for differences in morphology and maturity characteristics. Wheat cv.
Tatiara (tall, early maturing variety), Lowan (short, early), Katunga (tall, late), Triller (short, late) and oats cv.
Vasse were sown (27th June 1998) in a monoculture of each and in equal mixtures of wheat and oats.

Plants were sampled at frequent intervals during the growing season, through to grain maturity. At each date the
canopy height, number of live tillers, green leaf area and plant dry weight (material above crown node only) were
assessed. The wheat grain yields were measured at the final harvest and the one thousand grain weight and harvest
index were calculated. Initial analysis of above-ground dry matter showed that all the wheat cultivars became
more competitive than oats. Tatiara was the best competitor and became dominant over oats by the seven leaf
stage; Katunga and Lowan had reached dominance by anthesis. Triller was dominant over oats early, but the oats
became dominant after anthesis. Grain production indicated that Tatiara maintained yield per plant when compe-
tition from oats, while Triller and Lowan yields per plant were reduced. Importantly, Katunga increased yield
when in competition from oats, showing a late flourish and clearly out- competing the weed. A severe frost in late
October reduced grain production of all wheat varieties, although, Lowan was affected to a much greater extent
than other varieties. The tall varieties were thus more competitive than the short varieties, which is well estab-
lished from work elsewhere; there were no consistent effects with wheat maturity date. The results so far indicate
that canopy development is more important than phenological development in determining the timing of domi-
nance. However, the work using isolines over the next two years, in combination with growth models, will be
better able to demonstrate the relative importance of these mechanisms.




