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COMPETITION BETWEEN WILD RADISH COHORTS AND WHEAT
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Wild radish germination typically initiates with a major flush after cultivation, then emergence continues sporadi-
cally throughout the season.  It has been suggested that late wild radish cohorts may have an important effect upon
crops and may contribute significantly to population growth. However, there are few published studies of the
effects of radish on crop yield (Poole and Gill, 1987) or of seed production of different cohorts within a crop
(Cheam and Code, 1995).  The future development of management strategies for such weeds should be based on
an understanding of their biology and ecology.  This project was therefore conducted in order to obtain the data
necessary to produce and test a mechanistic model of weed-crop competition.

Wild radish and wheat (cv. Dollarbird) were grown in monocultures and additive mixtures at La Trobe University,
Victoria in 1998.  The wheat was sown in rows on raised beds, achieving a density of about 120 plants m-2.  The
radish seeds were sown at intervals to obtain seedling cohorts emerging two, four, six, eight and ten weeks after
the wheat and at densities of 40 plants m-2.  The experimental design was a split plot randomised complete block,
with two replicates, main plots being the monoculture or mixture treatment and sub-plots the date of sampling.
Plant phenology, canopy heights and interception of PAR were recorded weekly.  Samples of six plants per plot
were taken according to the growth stage of the wheat (at two, four, six and eight leaves on the main stem and at
anthesis).  Tiller number, leaf number and pod number were counted.  Plants were divided into leaves (live and
dead), stems, inflorescence and pods; areas of all plant parts were measured and their dry weights recorded.

As expected, radish plants were smaller and produced fewer pods in mixture than in monoculture.  Furthermore,
in mixture the performance of radish declined rapidly with delay in emergence. For example, the 6-week cohort
plants were only 10% of the size of the 2-week cohort at wheat anthesis but still produced an average of 50 pods
per plant.  Only cohorts emerging up to four weeks after the wheat reduced crop biomass.  For the first cohorts, the
onset of bolting in radish was earlier in monoculture than in mixture; for the last two cohorts, bolting occurred
sooner in mixture than in monoculture.  Early cohorts of radish were taller in mixture than in monoculture, but this
trend did not persist in late cohorts.  Wheat heights were unaffected by the presence of radish.

These results confirm the suggestion that cohorts of wild radish emerging after early post-emergence herbicide
application, while not reducing crop yield, may contribute significantly to seed banks.  This will be especially true
where the crop is at a low density or its growth is poor (as it often is in patches) allowing sufficient penetration of
light into the crop canopy.

This information is being used to estimate parameters of the INTERCOM (Kropff and van Laar, 1993) eco-
physiological growth model.  We aim to use this model to further examine competition between wild radish and
wheat and to predict the impacts of mixtures of radish cohorts on crop growth.  However, the model currently
assumes that phenology and physiological parameters (such as height and specific leaf area) do not vary under
competition.  The field data from our studies indicate that we will need to modify INTERCOM to allow for
behaviour to differ between monocultures and mixtures

ACKNOWLEDGMENTS

This research is part of a project funded by the CRC for Weed Management Systems.

REFERENCES

Cheam, A.H. and Code, G.R. (1995).  The biology of Australian weeds.   24. Raphanus raphanistrum L.  Plant
Protection Quarterly 10(1), 2-12.

Kropff, M.J. and van Laar, H.H. (1993).  Modelling crop-weed interactions. (CAB International, Wallingford,
UK).

Poole, M.L.  and Gill, G.S. (1987).  Competition between crops and weeds in southern Australia.  Plant Protec-
tion Quarterly 2(2), 86-96.




