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Can a lab test predict field persistence of weed seeds?
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Summary Weed seed persistence is strongly influ-
enced by individual seeds and seed populations inter-
acting with soil factors such as temperature, moisture
content, nutrient status and micro-organism activity.
The complexity of the interactions means that persist-
ence of seeds in a particular environment is often dif-
ficult to quickly and accurately predict (Bekker ef al.
2003). Field trials, although accurate in their context,
are time-consuming and expensive to conduct for indi-
vidual species. Laboratory-based life expectancy tests
do exist, but these fail to simulate the environmental
complexity of the field and it has been questioned
whether or not tests, such as the accelerated ageing test,
are useful indicators of field persistence. This study
aims to test the suitability of the accelerated ageing
test (seed ageing at 45°C and 60% RH) for predicting
field persistence. It is motivated by a comparison of
the field persistence of north-west European species
with their longevity as measured using the accelerated
ageing test, which demonstrated a significant positive
correlation and thus a role for the simple test in esti-
mating field persistence. Three southern Queensland
weed species: Gomphocarpus physocarpus E.Mey.
(balloon cotton bush); Avena sterilis ssp. ludoviciana
L. (wild oat); and Ligustrum lucidum L. (broadleaf
privet), were buried for 15 months in three contrasting
soils, as well as aged in the laboratory using the ac-
celerated ageing test. Results from this study support a
correlation between laboratory seed ageing with field
longevity and the theory that there is an underlying
genetic basis to seed persistence.

In laboratory-based accelerated ageing tests, the
viability of L. lucidum followed a typical sigmoidal
decline to zero in approximately 20 days. For G. physo-
carpus, zero viability was reached in approximately
40 days, whilst for 4. sterilis ageing to 243 days only

reduced viability to approximately 50%. Thus L. [u-
cidum was shortest-lived and 4. sterilis is clearly the
longest-lived in this test.

To date, three retrievals of G. physocarpus, A.
sterilis and L. lucidum field samples have been con-
ducted. The black organic soil aged seeds of all three
species most quickly, as no filled seeds were recovered
after burial for 12 months. L. lucidum appeared to
be the shortest-lived species, as no filled seeds were
recovered in any soil type following 12 months age-
ing. Germination of A. sterilis and G. physocarpus
remained above 80% after 12 months ageing in the
red clay and sandy loam soils, although some vari-
ability was observed in G. physocarpus germination,
indicating that it may be losing vigour. Thus, early
indications suggest that seed ageing in the field fol-
lows the same order as in the accelerated ageing test.
Subsequent work will refine the current accelerated
ageing test to further improve its applicability to field
ageing scenarios.
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