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Effects of Different Concentrations of Cu?*, Zn** and Mn?" in
Nutrient Solution on Leaf SOD Activity of Grafted and Own-Root
Cucumber Seedlings Under Low Temperature Stress
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Abstract: [ Objective] The aim of this study was to investigate the functions of Cu?', Zn* and Mn*" on cold tolerance of
cucumber seedling leaves. [Method] Studies were made on the leaf contents of Cu, Zn and Mn, activities of superoxide dismutase
(SOD) and its isoenzymes, and electrolytic leakages of own-root and grafted cucumber seedlings treated by different concentrations
of Cu?*, Zn?"and Mn?"as a whole in nutrient solution under low temperature stress. [Result] The leaf contents of Cu, Zn and Mn,
the activities of SOD, Mn-SOD and Cu/Zn-SOD of own-root cucumber seedlings treated by high concentrations of Cu®", Zn*"and
Mn?" as a whole in nutrient solution were higher than those of the control, while the Fe-SOD activity and electrolytic leakages were
lower. When grafted cucumber seedlings were treated by low concentrations of Cu?", Zn*"and Mn*"as a whole in nutrient solution,
the results were contrary. [ Conclusion] It showed that Cu**, Zn*"and Mn*" played a very important role in cold tolerance of
cucumber seedlings. It was proved that the greater absorbability of grafted cucumber seedlings after grafted onto figleaf gourd was
one of the important reasons why it could have stronger chilling tolerance than own-root cucumber seedlings. Both the contents of
Cu, Zn and Mn in leaves and SOD activity of own-root cucumber seedlings can be increased by elevating the contents of Cu**, Zn*"
and Mn?"as a whole in nutrient solution, consequently their chilling tolerance can be enhanced.
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Table Effects of different concentrations of Cu®’, Zn’*and Mn?" as a whole in nutrient solutions on contents of Cu, Zn and Mn of

grafted and own-root cucumber seedling leaves (mg-g”' DW)

WGP N - Grafted cucumber seedling leaves

FARTERA) 11 /- Own-root cucumber seedling leaves

AbEE Treatment Mn Cu Zn Qb3 Treatment Mn Cu Zn

CK1 41.35 aA 16.67 aA 60.14 aA CK2 33.90 cC 11.68 cC 50.29¢C
0.75X1J 34.60 bB 14.82 bB 56.55 bB 2XZ 43.44bB 14.68 bB 53.27bB
0.5X]J 30.23 cC 13.07 cC 51.74 cC 3IXZ 44.19 aA 15.94 aA 57.59aA

FELEHA AT BN R AT BE v 0 hT . K AN PR AR ERIER R H KT (0=0.01) MEZKF (a=0.05)

Statistical analyses were made in grafted and own-root cucumber seedling treatments, respectively. Different capital and small letters indicate significance at

0.01 and 0.05 probability levels, respectively
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Fig. 1 Effects of different concentrations of Cu**, Zn?* and Mn?" as a whole in nutrient solutions on leaf SOD activities of grafted

and own-root cucumber seedlings under low temperature stress
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Fig. 2 Effects of different concentrations of Cu®’, Zn*" and Mn** as a whole in nutrient solutions on leaf Cu/Zn-SOD activities of

grafted and own-root cucumber seedlings under low temperature stress
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Fig. 3 Effects of different concentrations of Cu*’, Zn*" and Mn”" as a whole in nutrient solutions on leaf Mn-SOD activities of

grafted and own-root cucumber seedlings under low temperature stress
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Fig. 4 Effects of different concentrations of Cu®’, Zn*" and Mn*" as a whole in nutrient solutions on leaf Fe-SOD activities of

grafted and own-root cucumber seedlings under low temperature stress

60 ~
I T F
Grafted cucumber leaves

50

FLR T T
Electrolytic leakage (%)
oy
S
T

—B— (Kl
0¥ —A— 0.75%]
—¢— 0.5x)
20 L L . L
0 I 2 3 4

Ak FE I 7] Treatment time (d)

SRSV Py

Own-root cucumber leaves

AP (8] Treatment time (d)

B5 FE (Cu’'+Zn’ +Mn*") BUREERAEEREME THIER BRERLSEM BB RENZM

Fig. 5 Effects of different concentrations of Cu**, Zn*" and Mn®" as a whole in nutrient solutions on electrolytic leakage of grafted
g

and own-root cucumber seedlings under low temperature stress
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