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Study on character of cold-resistance physiological of
Corylus heterophylla X Corylus avellana
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Abstract: [Objective) Effects of low temperature treatment on physiological indexes of hybrid hazel
branches,and the relationship of hybrid hazel cold resistance and membrane permeability,content of osmot-
ic adjustment material,membrane lipid peroxidation, peroxidase and germination rate, were investigated to
improve breeding and cultivation planting of hybrid hazel varieties with cold resistance. [Method] 1-year-
old twigs of hybrid hazelnut varieties, Xinzhen 1(84-254),Xinzhen 2(82-11),Xinzhen 3(84-310) ,and Ping-
dinghuang (80-43) were pretreated for 24 hours with low temperatures of —15,—20,—25,—30,—35,and
—40 °C ,respectively. Treatment with temperature of —15 °C was taken as the control. Changes of electro-
lyte leakage,contents of proline (Pro) and malondialdehyde (MDA) , peroxidase (POD) activity and germi-

nation rate of branches were analyzed. [Result] Electrolyte leakage rate and MDA content of each hazelnut
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variety increased as the decrease of temperature. The electrolyte leakage rate and MDA content of Xinzhen
2 and Pingdinghuang were higher than those of Xinzhen 3,and those of Xinzhen 1 were the minimum. Pro
contents of all four varieties increased along with the decrease of temperature, Xinzhen 1 had the maximum
value,followed by Xinzhen 3,and contents of Xinzhen 2 and Pingdinghuang were similar. POD activity and
germination rate decreased as the decrease of temperature,and those of Xinzhen 1 were the maximum. The
physiological indexes and germination rate significantly correlated with the treatment temperature. Electro-
lyte leakage was significantly related to MDA content, Pro content, POD activity and germination rate. At
different temperatures, MDA content of each variety was significant different, while other indexes were ex-
tremely significant different. [Conclusion) Based on comprehensive analysis of different physiological and
biochemical indexes, the cold resistances of the varieties were in a decreasing order of: Xinzhen 1>

Xinzhen 3>Xinzhen 2>Pingdinghuang. Electrolyte leakage, MDA ,Pro,POD and germination rate could be

used to evaluate cold-resistance of hazel varieties.
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Fig. 1 Changes of electrolyte leakage in branches from

different hybrid hazelnut varieties under low temperature stress
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Fig. 2 Changes of MDA content in branches from different

hybrid hazelnut varieties under low temperature stress
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Fig. 3 Changes of Pro content in branches from different

hybrid hazelnut varieties under low temperature stress
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Fig. 4 Changes of POD activity in branches from different

—40

hybrid hazelnut varieties under low temperature stress
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varieties under low temperature stress %
fih Qb PRIE JE /°C Temperature
Varieties —15(CK) —20 —25 —30 —35 —40
Wik 15 Xinzhen 1 100. 00 a 77.78 b 69.23 b 64.71 b 60. 00 ¢ 35.71d
Hi#E 2 5 Xinzhen 2 90. 00 a 72.78 b 63.64 b 63.16 b 50.00 ¢ 13.33d
itk 35 Xinzhen 3 95.65 a 77.78 b 65.54 b 63.40 b 55.56 ¢ 33.33d
SETi ¥ Pingdinghuang 83.33 a 62.50 b 50.00 b 38.10 b 36.26 ¢ 13.33d

S < T B R A5 50 7 % 5% 8 3 (P20, 05).,

Note: Mark up the different lower case letters after peer data means significant difference (P<Z0. 05).
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Table 2 Correlation between five physiological indexes in branches from different hybrid

hazelnut varieties under low temperature stress
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Index Electrolyte leakage MDA content Pro content POD activity Germination rate
L i Ji 18 H % Electrolyte leakage 1
MDA {5+ MDA content 0.681"* 1
B Pro & Pro content 0.826" * 0.428" 1
POD 1% POD activity —0.889** —0.800** —0.686** 1
i 2 % Germination rate —0.879* —0.687"* —0.697 " * 0.878* * 1

e x x FIRTE P=0.01 fKF EAHRE . « LRTE P=0.05 R/KP EAHCR .

Note: * * means significant correlation at P=0. 01,and * means significant correlation at P=0. 05.
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