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Lucerne is being promoted to minimise groundwater recharge and lower water
tables in cropping and grazing zones in temperate regions of Australia.
Current lucerne cultivars are susceptible to waterlogging stress and this
is a serious constraint in areas with shallow water tables. In these
areas, unusually high winter rainfall over a short period can lead to
waterlogged soils for an extended period. Even as little as three weeks of
waterlogging severely damages lucerne plants meaning that large areas of
lucerne can be lost after even a relatively short waterlogged period.
Identifying waterlogging tolerant lucerne germplasm in the field is
difficult and time consuming but at present there are no rapid screening
alternatives available. A PAM fluorometer can rapidly and non-
destructively measure chlorophyll fluorescence parameters. These
parameters have been shown to indicate plant stress responses before
visible symptoms become apparent (Schreiber and Bilger, 1987; Shabala et
al., 1998). We have measured chlorophyll fluorescence and a range of other
parameters on lucerne plants subjected to waterlogging stress.
Lucerne plants were grown in a greenhouse in pots containing a
sand/perlite mix irrigated continuously with a dilute nutrient solution.
After 60 days growth plants were subjected to waterlogging stress for 16
days. During the waterlogging period there were regular measurements of
photosynthesis, chlorophyll fluorescence, chlorophyll content and
transpiration. At the end of the 16 days biomass of waterlogged and
control plants was measured.
Even just 16 days of waterlogging reduced root growth in some lucerne to
less than 40% of controls. Waterlogging stress had an affect on most
parameters within several days. However, in terms of mean values for most
parameters there were no differences between the cultivars used in this
study. As a possible tool for screening, Fv/Fm is the most promising
parameter. For this parameter there was a large increase in variation
between plants of each cultivar in the waterlogged treatment compared to
the controls. Further work is being carried out investigating this
variation on both an individual plant and population basis. Hopefully this
work will show that Fv/Fm is a parameter that can be the basis of a rapid
technique to identify waterlogging tolerance in lucerne.
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