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4. Ice nucleation active bacteria
3. Lethal temperature 50 (LTsp)
8. Reduced dry matter temperature 50
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Evaluation of freezing tolerance of sugar beet (Befa vulgaris L.) under controled conditions

Abstract

In order to determine of freezing tolerance of eight sugar beet (Beta vulgaris L.) cultivars including Rasoul, Shirin, IC,
7233 (national cultivars), Afshari, Paolina, Rhizofort and Laetitia (foreign cultivars), a trial carried out at College of
Agriculture, Ferdowsi University of Mashhad. In this study beet cultivars, with 8 freezing temperatures (0, -2, -4, -6, -8, -
10, -12 and -16 °C) were evaluated as factorial arrangement of treatments based on randomized completely design with
three replications. Plants were kept until 4-5 leaf stage in natural environment, at early spring, then transferred to the
thermogradient freezer. Survival percentage, dry weight, SPAD reading, lethal temperature 50 (LTsy) and reduced dry
matter temperature 50 (RDMTsy) were determined after 3 weeks (end of recovery duration). Results showed that there
were significant differences (p< 0.01) among freezing temperatures and cultivars for survival percentage, dry weight and
SPAD reading. As temperature decreased below -8°C, survival percentage of cultivars were decreased, but significant
decreasing of dry weight and SPAD reading to compare with control (0°C) were obtained when temperature decreased
below -2°C. Also, LT5, and RDMTs, of examined beet cultivars were significantly differente (p< 0.01). Paolina, Laetitia
and Shirin cultivars with LTs, equal with -11.5°C had the highest and Afshari cultivar (LTs, = -9.1°C) showed the lowest
of freezing tolerance, respectively. The highest plant RDMTs, of beet was obtained in Afshari cultivar (= -7.7°C).
According to the good correlation between RDMTs, and LTs, (r= 0.83""), it seems that using this index for evaluation of
freezing tolerance in sugar beet could be useful.

Keywords: LTsy,, RDMTs5y, Recovery, SPAD reading, survival.



