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Cold Resistance of Zelkova sinica under Low Temperature Stress

CHEN Bo', SHI Jin-chao', LI Ying-chun®
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2. Huangfa Nursery, Beijing 102604, P. R. China)

Abstract; This paper represents results from a focused test by co-authors for fully understanding the Zelkova sini-
ca’ s cold resistance properties and inform decision-making regarding introduction of the species for cultivation in
Beijing. In the test, a number of one-year-old dormant branches of the Z. sinica species and Ulmus pumila
cv. species( as a frame of reference) were collected for testing under artificial low temperatures(i. e. ,5°C ,-10°C,
-15°C,-20C,-25°C,-30C and -35°C respectively) , where relative electrical conductivity of the branches and
the species’ fitting semi-lethal temperatures( LTy,) from logistic equation were determined. Also determined in the
process were concentrations of malondialdehyde ( MDA ) and soluble sugar, activity of peroxidase (POD) and cata-
lase (CAT) ,as well as the species’ in-season germination rate. The test in question indicates that the relative elec-
trical conductivity of the Z. sinica species increases in general for all time with the decrease of temperature , while
the concentrations of MDA and soluble sugar,and the activity of POD and CAT show an increase-and-decrease trend
under the same circumstances; Techniques for identifying the plant’ s levels of resistance to cold are prone to be af-
fected by levels of difficulty involved in the cutting and planting process ; Most relevant indicators for the plant’ s re-
sistance to cold temperatures are relative electrical conductivity and concentrations of MDA and soluble sugar; The

Z. sinica plant’ s resistance to cold was stronger than that of the U. pumila cv. Pendula’ s, as exemplified by their

LT, figures(i. e. ,—33. 11°C vs. =29. 83°C) obtained in the process.
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Fig. 1 Relative electrical conductivity of Zelkova sinica
and Ulmus pumila cv. ‘Pendula’ s branches

under low temperature
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Tab. 1  The logistic equation and lethal temperature (LTy,) of relative electrical conductivity of Zelkova sinica

and Ulmus pumila cv. *‘Pendula’

W Fif Logistic J7 & 5 HBEIRE/ C
KERBE Zelkova sinica y=100/(1+3. 520" **'*) 0. 962 -33.11
TR Ulmus pumila cv. ‘ Pendula’ y=100/(1+1. 427> ) 0.912 -29.83
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Fig.2  Effects of low temperature treatment on MDA content

of Zelkova sinica and Ulmus pumila cv. ‘ Pendula’
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Fig. 3  Effects of low temperature treatment on soluble sugar
content of Zelkova sinica and Ulmus pumila

cv. ‘Pendula’
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Fig. 4 Effects of low temperature treatment on POD and CAT
activity of Zelkova sinica and Ulmus pumila

cv. ‘Pendula’
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Tab.2 Influences of low-temperature treatment on germination rate of Zelkova sinica and

Ulmus pumila cv. ‘ Pendula’ of branches %
- AR
5°C (CK) -10°C -15%C -20°C -25%C -30°C -35%C
TR 75. 00 50. 00 25.00 25.00 0.00 0. 00 0. 00
T 100. 00 100. 00 75. 00 50. 00 25.00 0.00 0.00
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Tab.3 The Pearson correlation analysis of physiological and biochemical indexes and cold resistance
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