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Effect of heat stress on growth and plant characteristics of three commercial
sugar beet (Beta vulgaris L.) cultivars
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Fig. 2. Mean of plant characteristics and indices of sugar beet cultivars in high temperature treatment (30°C)

Columns with the same letters are not significantly different based on LSD test at the level of 5%.
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Fig. 3. Relationship between plant characteristics and indices of sugar beet cultivars in high temperature

treatment (30°C). *and ** indicate significant correlation at 0.05 and 0.01, respectively
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Table 1. Principal component analysis and plant characteristics and indices of sugar beet cultivars

A sl e e Slin Jsl adl e SERHPS
Plant characteristics and indices First component  Second component
Seedling emergence wealS 5ol -0.337 -0.069
SPAD Value £ Ko -0.332 -0.108
Fv/Fm Y s 538 g lanti s T8 -0.268 -0.296
Total fresh weight JS 505 0.246 -0.330
Total dry weight I8 oS 055 -0.101 -0.456
Leaf area &y mba 0.254 -0.318
Leaf area ratio K b s 0.323 0.152
Specific leaf area ¢S pon g plow 0.313 0.189
WUE ST e oS -0.088 0.462
Photosynthesis o g0 -0.260 0.309
Stometal conductance Sl calia 0.341 -0.000
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Fig. 4.Biplot graph of first two components of principal component analysis related to plant characteristics in

greenhouse and relative germination percentage in same temperature with greenhouse
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Effect of heat stress on growth and plant characteristics of three commercial
sugar beet (Beta vulgaris L.) cultivars
Malmir, M.!, R. Mohammadian?, A. Soroushzadeh®, A. Mokhtasi-Bidgholi* and M. Abdollahian-

Noghabi®

ABSTRACT
Malmir, M., R. Mohammadian, A. Soroushzadeh, A. Mokhtasi-Bidgholi and M. Abdollahian-Noghabi. 2018. Effect of
heat stress on growth and plant characteristics of three commercial sugar beet (Beta vulgaris L.) cultivars. Iranian Journal

of Crop Sciences. 19(4): 349-362. (In Persian).

To evaluate the effect of heat stress on three commercial sugar beet cultivars (Aria, Rosaflor and Paya), two
experiments were conducted in laboratory (20-44°C; at germination stage) and greenhouse (30°C; at seedling
establishment stage) in factorial layout, based on completely randomized design in Sugar Beet Seed Institute,
Karaj, Iran, in 2015 and 2016. Severe loss of germination of sugar beet cultivars was obtained at 32°C, and at
38°C, no any normal germination observed. The maximum germination percentage of Rosaflor and Aria
cultivars obtained at 20°C, while that of Paya obtained at 26°C. Paya and Aria cultivars had the lowest (41%)
and the highest (65%) decrease in germination at 32°C, respectively, in comparison to their maximum
germinations. In greenhouse experiment, principal component analysis showed that Rosaflor performed better
than other cultivars regarding to; photochemical efficiency of PSII (Fv/Fm), total dry weight, SPAD value and
seedling emergence, while Paya cultivar was superior regarding to; leaf area, total fresh weight, stomatal
conductance, leaf area ratio (LAR), specific leaf area (SLA) and leaf temperature depression. No significant
difference was observed among sugar beet cultivars in leaf area and photochemical efficiency of PSII (Fv/Fm)
traits. Paya cultivar had higher fresh weight, leaf area and stomatal conductance which led to more decline in
leaf temperature through higher transpiration rate. The highest dry weight belonged to Rosaflor cultivar.
According to results of laboratory and greenhouse experiments, it seems that Rosaflor and Paya cultivars were

more tolerant to heat stress at early growth stage compared to Aria cultivar.

Key words: Heat stress, Leaf temperature depression, Photochemical efficiency of PSII, Principal

component analysis and Sugar beet.
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