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Susceptibility of Two Potato Cultivars to Various Environmental Stresses
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ABSTRACT Environmental stress is the major limiting factor in plant productivity. In order to evaluate the stress
tolerance of potato plants, leaf discs of two potato cultivars, Atlantic and Superior, were subjected to various stress
conditions of high temperature, methyl viologen, H202, or NaCl. When potato leaf discs were exposed to high
temperature at 37°C for 84 hr, Atlantic plants, a cultivar with high sensitivity to heat stress, showed about 20%
higher membrane damage than Superior plants. When exposed to 2 uM methyl violgen (MV), a superoxide
generating non-selective herbicide, for 36 hr, Atlantic plants also showed about 38% higher membrane damage
than Superior plants, and were more susceptible up to 10 uM MV concentration tested. On treatment with 0.75 M
NaCl, Atlantic plants also had about 45% less chlorophyll contents in leaf discs than Superior plants. There was,
however, no difference in chlorophyll content of two cultivars at higher NaCl concentrations. The effect of H202 on
the two cultivars was mixed. At low H>O2 concentartion (25 mM), Superior plants were more susceptible to H202
stress after 36 hr, However, at high H2O2 concentration (100 mM), Atlantic plants exhibited higher susceptibility
after 36 hr. The results indicate that in vitro leaf discs reflecting the whole plants in this study will be useful for
selection and characterization of elite transgenic potato plants with enhanced tolerance to environmental stress.
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(Allen 1995; Mittler 2002).
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Figure 1. Time course of ion leakage from leaf discs of two potato
cultivars (Atlantic, [J and Superior, ll) under heat stress conditions.
Eight leaf discs (diameter 8 mm) in distilled HoO were incubated at
25°C which served as control (A) and at 37°C which represents a
heat-stress condition (B) for 96 hr. Relative ion leakages were deter-
mined with respect to conductivity of the solution obtained on
complete tissue disruption. Data are means + SE of three replicates.
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Figure 2. Effect of methyl viologen (MV)-induced membrane dam-
ages in leaf discs of two potato cultivars (Atlantic, [J and Superior,
). Eight leaf discs (diameter 8 mm) were floated on 2 uM MV (A),
5 4M MV (B), and 10 uM MYV (C) solution, and then exposed to
light for 60 hr. Non-treated leaf discs were floated on distilled H20.
Relative ion leakages were determined with respect to conductivity
of the solution obtained on complete tissue disruption. Data are
means * SE of three replicates.
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Figure 3. Effect of H20: on membrane damages in leaf discs of two
potato cultivars (Atlantic, [ and Superior, ). Eight leaf discs
(diameter 8 mm) were floated on 25 mM H:0: (A), 50 mM H20:
(B), and 100 mM H:0: (C) solution for 60 hr. Non-treated leaf discs
were floated on distilled H>O. Relative ion leakages were determined
with respect to conductivity of the solution obtained on complete
tissue disruption. Data are means =+ SE of three replicates.



200

150 .

]ﬂﬁﬁ

0.75
NaCl concentration (M)
Figure 4. Effect of NaCl concentrations on chlorophyll content of
leaf discs of two potato cultivars (Atlantic, [] and Superior, H).
Eight leaf discs were floated on NaCl solution of various concen-
trations (0 - 2.5 M) in MS basal medium, and incubated for 72 hr.
Data are means =+ SE of three replicates.
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