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Correlation of morphophysiological indices in fall sugar beet (Bera vulgaris L.) cultivars under cold
stress in seedling stage

Majid ]):lshli“1 . Ahmad Nezami 2, Hamid Reza Khazaei® , Hamid Reza Mehrabadi I,E,hsan Evyshi Rezaee!
-~ PhD. student of Crop physiclogy and Associated Professor. Collage of Agriculture,

Ferdowsi University of Mashhad _ (Majiddashtiiavahoo.com)

In order to mnvestigation of correlation relationships between physiological and morphological indices of freezing
stress tolerance in seven fall sugar beet (Beta vulgaris L) cultivars (Jolge, Palma, Giada, Monatunna, Sbsil,
Superma and PPg), an experiment was carried out as a factorial experiment (7X10) based on randommzed complete
block design with three replications in Agnicultural Faculty of Ferdowsi University of Mashhad. The plants in
seedling stage exposed to ten freezing temperature (0, -2, -4. -6, -8.-10, -12. -14. -16 and -18°C). Then Electrolyte
leakage percentage, yield of quantum efficiency (Fvw/Fm), net photosynthesis, leaf number, leaf area, root length |
root diameter and survival percentage indices were studied. Results showed a strong and negative correlation
between Electrolyte leakage (EL) and survival percentage (r = -0.65""") and also among EL with other traits.
Whereas there was a strong and positive correlation between survival percentage and leaf number (r = 0.88""") and
root length (r=0.87"""). A positive and considerable correlation (r =0.97""") between survival percentage and Fv/Fm
ratio and also negative correlation between Fv/Fm with LTsp (r = -0.85 ) and LTsp (r = -0.84"") showed the
cultivars with high survival percentage and also low electrolyte leakage have high Fv/Fm comparing sensitive
cultivars. In cold tolerant cultivars with reduction of EL% the LT50el and LT50su indices decreased sigmficantly,
but correlation between both of LT50 was significantly positive (1= 0.75"). Using Principal Components Analysis
(PCA), the first three components explained 91% of total of vanation. The greatest vaniation among species was
related to net photosynthesis, LT50el, LT50su and mean EL percentage indices. The Cluster analysis (Ward method)
grouped cultivars in two cluster based on 15 traits. Monatunna and Giada cultivars in seedling stage were identified
as the most tolerant cultivars to freezing stress in controlled condition.
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