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Polymeria longifolia (Polymeria take-all or Peak Downs curse) (Convolvulaceae) is a particularly troublesome
Australian native weed of cotton crops.  It has also been a weed of dryland wheat, sunflower and sorghum and
irrigated soybean in northern New South Wales and southern and central Queensland since the 1950s.  In heavily
infested areas, it can reduce cotton yield to virtually zero.

A cotton consultant survey was undertaken which highlighted the Gwydir, Namoi and Macintyre Valleys and St
George area as areas of greatest concern for P. longifolia, with 27 - 80% of all survey respondents indicating the
weed was a problem of some description.  The weed was also present in the Macquarie Valley and Bourke,
Darling Downs/South Burnett and Emerald regions.  It was not recorded as a problem in the Lachlan Valley or
Tandou region.

Polymeria longifolia is an erect, perennial plant, 7 - 25 cm tall with stems emerging from an extensive and deep
rhizome system.  A total of 80% of all rhizomes and 65% of all roots were found in the top 40 cm of the soil,
however, both rhizomes and fibrous roots were recovered down to 150 cm.  Emergence of P. longifolia begins in
early spring, concurrently with cotton planting, and continues throughout the cotton growing season (summer and
autumn), appearing to be strongly linked with soil water availability (irrigation and rainfall).  Maximum density
and dry weight in cultivated fields was found at the end of summer and in early autumn.  In the absence of
cultivation, P. longifolia will continue to grow, albeit slowly, throughout the entire year, but in cultivated fields,
the tops die off in the winter and appear again when soil temperature rises.  The density and dry weight production
of P. longifolia was far higher under irrigated field conditions than in adjacent non-irrigated areas.

Dense, circular patches of between 1 and more than 100 m diameter are formed in infested fields.  These patches
appear to grow between 1 - 7 m year-1.  Plants reproduce predominantly from intact rhizomes, but also from plant
fragments moved by cultivation, and by seed.  A common inter-row cultivation method resulted in 80% of all
displaced plants or fragments having less than 12.5 cm of rhizome attached, and 20% of all fragments having no
rhizome attached at all.  A glasshouse trial was conducted to evaluate the potential for vegetative recruitment
from various fragment sizes.  This indicated that P. longifolia was able to reproduce easily from vegetative frag-
ments given suitable temperatures and moisture.  The more intact a vegetative fragment was, the more shoots
were produced.  Small fragments, particularly small fragments of shoots, were unable to regrow.  This result
indicates that unless intensive cultivation is performed i.e. where P. longifolia plants are chopped into small
fragments, ideally with shoots and rhizomes separated, fragments will be moved during cultivation and control is
unlikely to be achieved.

Some seed was produced in the field, although the maximum value of 182 seeds m-2 is insignificant by compari-
son with many weed species which reproduce by seed alone.  Some seedling recruitment was observed in the
glasshouse and the field, but mortality was high under cultivated field conditions.  In a number of field surveys,
over 99% of all emerging shoots were of vegetative origin, indicating that sexual reproduction is unlikely to
contribute greatly to population increases.

The consultant survey revealed that P. longifolia was the fourth worst weed in cotton in 1995/1996 and had
increased in importance since 1988/1989.  Cyperus spp. and Xanthium occidentale (Noogoora burr) continued to
be the major weed problems in the industry.  An estimated 2,595 ha of cotton land was covered with actual
infestations of P. longifolia in the 1995/1996 cotton-growing season (this was 1% of the total cotton production
area surveyed) and at least 22,350 ha had infestations covering part of the field area.  The additional weed control
cost for the treatment of P. longifolia averaged $36 ha-1 yr-1 but ranged anywhere from $12 to $100 ha-1 yr-1.
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Current control strategies are limited in that all herbicides which are commonly applied either pre- or post-
emergence in cotton are ineffective.  For instance, the survey revealed that herbicide application resulted in a
decrease in P. longifolia in only 37% of cases.  Non-registered chemicals such as 2,4-D amine, 2,4-D ester,
fluroxypyr and glyphosate hold more promise but are extremely variable in their effectiveness.  The other two
major forms of weed control in cotton crops, cultivation and hand chipping, do not appear to reduce the problem.
In fact, survey respondents indicated that cultivation resulted in an increase in the incidence of P. longifolia in
53% of cases.  Ecological research has been conducted to better understand the reasons why this native plant
persists as the basis for developing more effective and sustainable management practices.
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