























Suntlower (Helianthus annuu.) none
13
River red gum (Eucalyptus c¢. maldulensis) none
21
Swamp mahogany (Eucalyptus robusta) none
21
Tasmanian blue gum (Eucalyptus globulus) none
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an each case salt waterlogging swress was applied aner the preacatment. For suntlowers, the plants were grown in air-bubbled nutncne

solutions. Salth. terlosging stress was apnlicd by inereasing the salinity {clectrical conductivity of the solution” to 15 decisicmens nc - metre

and allowing tie soludons to become stagnant tor 160 days Kricd mann and Sands 1984). Tor the three uee speaies th plans were grown in

san o teres irrivated with nutrient solution. | he salt waterlogging stress was imposed by inerveasing the salt concentrations iclectricnl

conductiviti ~ of the solutions to 10 dec siemens per metr - and saturating the sand to the surface tor 25 days Marcar 19931 sodium and

chloride concentr tions were determined in the leaves,

or chloride in all plants tested. The plant with the
lowest increase in concentrations in the leaves was the
waterlogging-tolerant species, rice (Oryza sativa).

Previous exposure to waterlogging can improve the
ability of plants to cope with salt~-waterlogging
interactions. Table 4.4 compares the effects of previous
and no previous exposure to waterlogging on the
increase in sodium and chloride concentrations in leaves
after the start of salt/waterlogging. in each case, there is
a smaller increase in sodium and chloride concentrations
if the plants have been pretreated with waterlogging.

These kinds of results have encouraged researchers to
suggest that plants have special mechanisms which
improve their ability to cope with waterlogging.
Previous waterlogging gives the plants a chance to
‘switch on’ these mechanisms before the
salt/waterlogging starts.”

The increased salt concentrations in leaves due to
salt/waterlogging interactions cause damage to leaves,

y One of the likels medhanisms is the tormation ol . renchyma’ in
roots \(‘lﬁ_'nk_i]\‘\’ﬂhl are untilled SPUCes tr channels i the roo
which enable oxyoen o diffuse inside the root o the tip.
Anatomica observadons under the microscope confirmed that in
one of the cases reported in Table Lt sunflowers previous
expostre wo waterloging did stimulawe acrenchyma tormation

Kricdemann and Sands 1984

which affects plant growth. Photo 4.2 shows the effects
of salt-waterlogging interactions on wheat waterlogged
at various salinities for 33 days. At all salinity (EC.,)
values greater than 2 decisiemens per metre,
waterlogging caused extensive leaf damage to plants
and there was no growth (increase in shoot weight) after
33 days. This damage was not due to salinity alone,
because when plants were grown under drained
conditions, shoot growth continued even at EC,, values
as high as 12 decisiemens per metre (Photo 4.2).

We believe that the growth of crop plants may be
affected by waterlogging on saltland without farmers
being aware of it. Figure 4.5 shows the average
response to salinity of 17 wheat cultivars growing in a
saline field in California (Richards et al. 1987) and trie
growth that would have been expected based on the
studies of salinity response summarised by Maas and
Hoffman (1977). There was a much greater depression
in grain yield in the field than in the well-drained soils
considered by Maas and Hoffman. These differences
could have been due to low-level salt-waterlogging
interactions occurring in the field®.

» W know that Jiis sice was \Ul\icu LO Water e s the
authors vsed the presence of waterlogging to just v the
discarding of some a o alous pla cmeasurements Richards
ctal 1987, p. 280 .
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Photo 4.2. Effects of salt and waterlogging on wheat grown in
nutrient solutions. Pots on the left were ‘waterlogged’ for 33
days (simulated by bubbling solutions with nitrogen gas). Pots
on the right were ‘drained’ (simulated by bubbling solutions
with air). (A) Plants grown with no salt. (B) Plants grown with
FC,, values of 2 decisiemens per metre. (C) Plants grown with
EC,, values of 12 decisiemens per metre (Barrett-Lennard and
Malcolm 7995, p. 12). [PHOTOGRAPHS: S. EYRES]
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Figure 4.5. Comparisons of the response of wheat to salinity
(EC,) in the field (where waterlogging did occur) and in the
well-drained experiments summarised by Maas and Hoffman
1977 (median results of 17 cultivars).

Salt-waterlogging interactions also affect plant survival.
Figure 4.6 shows the effects of salt-waterlogging
interactions on the survival of seven Australian tree
species. All of these species had high percentages of
survivors under conditions of salinity (EC,, values of

42 decisiemens per metre). However, there was much
lower survival for all except one species (swamp oak)
when the salinity treatment was imposed with

11 weeks of waterlogging.”

More than 70 Australian tree species have now been
screened for tolerance to the combined stresses of
salinity and waterlogging. The species with best
survival under combined salinity and waterlogging are
listed in Table 4.5.

About two decades ago, one of the world's famous
plant physiologists assembled a research team to breed
cereals for salt tolerance®. The strategy was to: (a)
screen a wide variety of cereal germplasm at high levels
of salinity, (b) retain and bulk up seed of the survivors,
and (c) grow that material out on a well-drained coastal

7 Similar variation has also been tound within Casiaring species
Moczel et al. 1989,

8 We reter to Emanucl | pstein and a series of papers appearing
trom this group in the late 19705 and carly 19804 Epstein and
Norlvn 1077, Epstein et al. 19800





