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Abstract:

Rising temperatures in cold seasons due to climate change negatively affect the survival of ornamental plants
in the green space. The current study was performed to investigate the effects of drought stress on cold
resistance and evaluation of morphophysiological changes on viola (Violax wittrockiana). The experiment
was conducted as a factorial experiment based on a completely randomized design (CRD) with three
irrigation levels (80%, 60% and 40% FC) and ten levels of temperature (20, 0, -3, -6, -9, -12, -15, -18, -21
and -24 °C). Proline, carbohydrate, chlorophyll (a, b and total), carotenoid concentrations and relative water
content were investigated after irrigation treatments, the activity of superoxide dismutase, ascorbate
peroxidase and total phenol were determined following temperature treatments and at the end of regrowth
period, morphological traits were measured. The results showed that carbohydrate (2.67%) and proline
(50.5%) increased whereas total chlorophyll (13.6%) and relative water content (23.9%) significantly
decreased, when plants were under drought stress. The activity of two enzymes was significantly affected by
interaction effects of irrigation and temperature treatments. Maximum activities of superoxide dismutase and
ascorbate peroxidase were observed in 40% FC level of irrigation water at 0 °C (respectively, 73.1 U'mg
protein and 207 pmol min™ protein™), but with decreasing temperature, the activity of these enzymes was
declined. In all irrigation levels, the amounts of total phenols were increased from 20 to 0 °C and reached to
minimum at -24 °C. In the current study, the effect of drought stress on freezing tolerance varied with
temperature. Among the different parameters evaluated, 60% FC treatment at 0 °C most consistently induced
increases in reproductive growth and increased freezing resistance of plants.
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