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Abstract

Annual ryegrass (Lolium rigidum Gaudin) is one of the most important weeds of the grain
cropping regions of southern Australia. The over reliance on herbicides with similar
modes of action has resulted in the evolution of herbicide resistance in many L. rigidum
populations. Recently, glyphosate-resistant L. rigidum was discovered on the Liverpool
Plains near Tamworth in northern NSW. Little published work exists on the current status
of the size and composition of glyphosate resistant L. rigidum seedbanks and other weeds
identified as at risk of developing resistance on the Liverpool Plains. Also, there is little
information available about the factors affecting dormancy and viability of L. rigidum
seeds or the effects of modified management (alternative tillage and burning) options on
glyphosate resistant L. rigidum seedbank dynamics, particularly in the northern grain

region.

The extent of resistance in L. rigidum seed collected from the Liverpool Plains was
evaluated against a range of herbicides, including glyphosate, in a glasshouse experiment
in 2005 and repeated in 2006. Another commercial seed lot originating from Victoria and
presumed to be susceptible to glyphosate was purchased localy for comparison with the
glyphosate resistant seed lot. Both populations had cross resistance to group A herbicides
(diclofop-methyl and tralkoxydim) as well as multiple resistance to group B
(chlorsulfuron) and M (glyphosate) herbicides. Sulfometuron provided substantial control

of L. rigidum collected from the Liverpool Plains but not from the Victorian populations.

Characterisation and monitoring of L. rigidum and other weed species seedbanks was
undertaken for three consecutive years from 2004 to 2006 on the Liverpool Plains. Four
properties (sites) were selected for sampling and either 3 or 4 paddocks were sampled
from each site where L. rigidum was known to occur. The seedbank species remained
unchanged over the 3 years under the management systems employed. Greatest L. rigidum
numbers were found in the top 0-2 cm of soil which may affect their longevity and seed
emergence patterns. At most of the properties, farmers adopted strategies such as alternate
use of herbicides to restrict the L. rigidum seedbank numbers to low levels. Polygonum
aviculare and Sonchus oleraceus with variable numbers across properties stand at risk of
acquiring resistance to herbicides and so need to be controlled with alternative methods.
Crassula colorata and Lamium amplexicaule numbers, although not in the high risk list,

are still there in numbers that pose a threat of increasing populations if not treated.



Factors affecting seed longevity and emergence of L. rigidum seedlings were examined
under polyhouse conditions and as indicated by the monitoring work above, seeds either
with summer or winter dominant rainfall lost all viability after 16 months of burial.
Maximum emergence in the polyhouse occurred in mid autumn within the 18 to 20°C
maximum temperature range. Longevity of L. rigidum seeds was also tested under field
conditions at Tamworth and found to be restricted to within 15 months of burial whether at
0, 5 or 10 cm depth. Seeds germinated quickly with rainfall received soon after sowing

and lost more than 90% dormancy within the first 6 months of burial.

The WEEDEM model was assessed for its potential application in northern New South
Wales. Emergence patterns of seed of L. rigidum from two sources, including a population
from the Liverpool Plains, with cultivation and seed burial, were compared with the
predicted emergence by a WEEDEM in a no-till situation. The L. rigidum emergence
predictions by this model are likely to be reasonably accurate for no-till situations in the
northern grain region but the model is not calibrated to predict emergence under cultivated
or ploughed field conditions, which is a limitation of the program if more farmers begin to

again cultivate judiciously to control herbicide resistant weeds.

Three field experiments were conducted over 2 years to examine the value of alternative
tillage and burning treatments on weed emergence and the soil seed bank of L. rigidum
and other prominent weeds from the northern grains region. One year of stubble burning
with chisel ploughing (SBC) and mould board ploughing (MBP) alone provided
substantial control of L. rigidum, Avena fatua, Hibiscus trionum and Phalaris paradoxa.
Lolium rigidum was found to have low dormancy and longevity in the cropped situations
which should enable farmers to exhaust the seedbanks within 2 years. Polygonum
aviculare, L. amplexicaule and Melilotus indica responded best to MBP, while P.
paradoxa had greatest reductions with SBC. Alternative management strategies to
herbicides helped in decreasing or at least restricting the seedbanks of L. rigidum and other

important weeds.
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