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THE SEED BIOLOGY OF PARTHENIUM HYSTEROPHORUS L.
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Parthenium hysterophorus L. (parthenium weed) is continuing to increase in significance as a weed of pastures, crops
and environmentally sensitive areas in Queensland, and as a threat to human health. In order to combat the spread of the
weed throughout the remainder of Queensland and the rest of Australia, a project was undertaken to increase our
understanding of its seed biology and ecology and to determine he reasons behind its prevalence in such environments.

Only 51% of freshly collected parthenium weed seeds germinated after 2 weeks of incubation under previously defined
optimum germination conditions (25/20°C, 13 hr photoperiod). However seeds that were stored at room temperature for
a couple of months and pre-treated with a 1% solution of sodium hypochlorite attained 96% germination after only 8
days of incubation in the same conditions. Similarly, fresh seeds that were buried in damp soil for 2 months exhibited
93% germination after 2 weeks of incubation. These results suggest that there is a degree of innate dormancy in the seeds
of this species and are in agreement with the findings of Picman and Picman (1984) who detected water soluble germi-
nation inhibitors in P. hysterophorus seeds from the USA. Water soluble germination inhibitors are known to prevent
untimely germination in unpredictable semi-arid environments (Naqvi and Hanson 1982). Other germination studies
were conducted on a thermogradient bar containing 10 cells with temperatures ranging from 9 to 36°C. The seed used
in this experiment was 6 months old and soaked in sodium hypochlorite, hence removing any innate dormancy. It was
found that the optimum germination temperature range was between 22 and 25°C, while significant germination oc-
curred over a wide range of temperatures (9 to 30°C).

In order to determine buried seed longevity of this species, freshly collected seeds were placed, with soil, into nylon
mesh bags and buried to a depth of 5 cm for either 2,4,6,12 or 24 months in the field in Brisbane. They were then
exhumed and their germinability tested under the optimum conditions outlined above. It was found that more than 70%
of seed that was buried for two years was still viable. In an experiment which ran concurrently at the same site, fresh
seeds were sown on the soil surface and seedling emergence observed over a two year period. In the conditions encoun-
tered at this site, large numbers of seedlings emerged between 2 and 4 months after sowing, however no seedlings
emerged after 6 months had elapsed. In total, 51.6% of sown seeds emerged during this trial. Hence, it seems that seed
burial and soil disturbance is important to the persistence of this species at a site. This may explain why this species is
particularly troublesome on self-mulching, clay soils and along floodplains where soil deposition and erosion occurs.

In a final study, the germinable soil seed bank of two pasture sites infested with P. hysterophorus was determined at 6
months intervals between March 1995 and October 1996. The first site was located in a paddock 50 km north of
Clermont which contained a cracking black clay soil, while the second site was located near Moolayember Creek (90 km
south of Rolleston) and had a sandy loam soil. The seed bank of P. hysterophorus at both sites was very large and
persistent, with relatively large numbers of seeds of this species present over the whole period of the study. Estimates
varied between 1544 and 3701 seeds m-2 at the Clermont site and between 17579 and 33904 seeds m-2  at the Moolayember
Creek site. In fact, this weed accounted for between 47% and 87% of the total seed present at the sites over the period
studied. During this trial it was also noted that the germination rate of P. hysterophorus seeds was significantly faster
than that of all other species present.

In conclusion, it seems that the abundance and persistence of the seed bank of P. hysterophorus, when combined
with its rapid germination rate, and dormancy mechanism well adapted to unpredictable environments, all con-
tribute to this weed being very prominent in the semi-arid areas of central Queensland.
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