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Effect of Root-zone Temperature on the Growth, Physiological
and Biochemical Indexes in Cucumber Seedlings

HAO Ting"?,DING Xiaotao',YU Jizhu'* ,JIN Haijun',ZHANG Hongmei' ,ZHU Yuelin®*

(1 Shanghai Key Laboratory of Protected Horticultural Technology; Horticultural Research Institute, Shanghai Academy of Agri-

cultural Sciences,Shanghai 201403 ,China;2 College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; With cucumber cultivar ‘Chungiuwang No. 2’ as test material, the effects of four root-zone tem-
perature gradient (20 C,25 °C,30 °C,35 C) on the growth,antioxidant enzymes and osmotic substance of
cucumber seedlings under hydroponic cultivation were investigated. The results showed that: (1) The
differences of plant height,stem diameter,leaf area,shoot and root fresh weight are significant between 25
°C treatment and the other 3 ones,especially under 35 ‘C treatment seedlings grew badly. (2)Net photosyn-
thetic rate (P,) of leaves and photosynthetic product in leaves and roots were higher obviously under 20 C
and 25 °C treatments than that under 30 °‘C,while P, decreased seriously under 35 °C treatment. (3)POD
activity was increased and CAT activity was decreased in the leaves and roots under the treatments of 30 ‘C
and 35 C. SOD and APX activities in the leaves were increased gradually,while both of them showed a re-

verse trend in the roots with root-zone temperature rising. (4) Leaf relative electrolyte leakage, malondial-
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dehyde (MDA) content in leaves and roots displayed the lowest under 25 “C treatment and the highest un-

der 35 C treatment. Proline and soluble protein contents showed the highest in the leaves and the lowest in

the roots when seedlings were cultivated in 35 “C. The results indicated that 25 °C was the most suitable

root-zone temperature for cucumber seedlings in this research. As the main osmotic regulation substances,

proline and soluble protein contents were decreased in roots, the high root-zone temperature acted directly

on,and the changes of antioxidant enzyme activities in leaves and roots resulted in oxidative damage of cell

membrane increasing severely under 35 “C treatment, causing the growth of the whole seedlings to be re-

strained seriously.

Key words: cucumber; root-zone temperature;growth;protective enzymes; osmotic regulation substances
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Table 1  Effects of root-zone temperature on the growth of cucumber seedlings

MR PRI JE Root-zone temperature

A K AR A
Growth index 20 € 25 °C 30 C 35 °C
#kE Plant height/cm 12.83+0. 29a 13.4340.93a 12.33+0. 29a 10.83+0. 15b
ZEHl Stem diameter/cm 0.56£0.01b 0.6040. 02a 0.57£0.02b 0.5340.01c
18 L Leaf area/cm? 223.44+7.43b 261.8744. 35a 228.19+2.85b 206. 67+5. 20¢
b [ #f 55 Shoot fresh weight/(g « plant™!) 9.1740. 15b 10. 3740. 45a 7.6340. 25¢ 5.4740.51d
iR % # Root fresh weight/(g « plant™!) 0.9340.05b 1.1340. 06a 0.7940. 08¢ 0.6640.02d

R — 4B AR A NG TR ROR 22 535 50 M B K TR

Note: Different letters within the same index indicate significant difference at 5% level. The same as below.
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