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Further studies on paraquat resistance mechanism in Conyza
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Due to repeated use of bipyridilium herbicides resistant biotypes have
appeared in 10 plant species belonging to 8 genera. The resistant
biotype of e.g. Conyza canadensis in Hungarian vineyards was found to
exhibit pronounced resistance to paraquat with a resistance factor of
about 170 to 450. In addition, these plants showed a co- resistance to
atrazine and significant cross - resistance to diquat.

It was suggested that plants resistant to one oxidant stress may
be resistant to oxidant stresses from other sources because paraquat-
resistant plants respond with an elevated level and activity of
antioxidant enzymes and substrates (superoxide dismutase, ascorbate
peroxidase, reduced glutathione). Light plays a key role not only in
the primary paraquat effect in plant chloroplasts (or in secondary
effects of e.g. atrazine) but also in the transient recovery process
in the resistant plants. It is evidenced that the paraquat- resistant
Conyza shows a higher tolerance to photoinhibition and obviously, the
xanthophyll- epoxide cycle in higher plants plays an important role in
protection mechanisms against the dangerous effects of excess absorbed
light energy. We hypothesized that there may be a link between the
recovery of resistant plants and the capacity of their xanthophyll-
epoxide cycle which can be characterized with concentration values of
violaxanthin and zeaxanthin in leaf tissue. This was thoroughly
investigated by means of both HPLC technique and measurement of
absorbance changes at 505 nm. Xanthophyll patterns vs. time in
paraquat- treated leaves of paraquat- resistant Conyza significantly
differed from that observed in the leaves of susceptible plants. This
suggest that xanthophyll- epoxide cycle may have a role to play in
preventing resistant plants against harmful effects of paraquat or
other environmental oxidants during several hours of the first
transient recovery.


