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Effects of Root—Zone Temperature on Antioxidative Enzyme Activities,
Mineral Contents, and Growth of Grafited Watermelon Plug Seedlings
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ABSTRACT This study was carried out to examine the effect of root-zone temperatures on seedling growth, minera
contents and antioxidative enzyme activities of grafted watermelon. The grafted watermelon seedlings were grown in
greenhouse bed for 20 days at root-zone day temperatures of 10, 15, 25C while night temperature was maintained at
10C. Growth such as shoot height, leaf length, leaf number, stem diameter, and fresh and dry weights increased as
increasing root-zone temperatures, and leaf area with 257 (52.79mm?) was two times that of control(21.50mm?). As
increasing the root-zone temperatures, Mn, Ca, Fe contents increased, K, P, Mg were non significant, and Na
decreased. The activities of ascorbate peroxidase(APX) and guaiacol peroxidase(GPX) known as antioxidative enzyme

were higher at 10C than 25C.
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Table 1. Growth of watermelon seedlings at 48 days after planting as affected by root-zone temperature.

Root-zone Shoot Root
temperature Height Chlorophyll Leaf Leaf area  Fresh weight Dry weight  Fresh weight Dry weight
(C) (cm)  (ug-mg’fw)  number (mm?) (9) (9 (9) (9)
Control 5.07 0.54 3.6 21.50 0.96 0.29 1.77 0.12
10 5.07 0.50 3.6 21.50 3.13 0.33 1.81 0.11
15 5.42 0.43 3.6 22.09 3.43 0.38 2.37 0.12
25 7.72 0.61 4.6 52.79 4.99 0.48 2.95 0.16
LSD .05 1.16 0.08 0.5 19.13 0.19 0.03 0.26 0.01
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Table 2. Contents of minerals in the grafted watermelon seedlings as affected by root-zone temperature.

Treatment Na P K Ca Mg Mn Fe
(©) (9 -kg'/ DW) (mg - kg"/ DW)
Control 1.03 1.38 3.73 3.46 2.04 10.3 11.7
10 0.78 1.10 3.02 3.53 1.80 9.9 15.0
15 0.72 1.08 3.27 3.80 1.80 9.1 19.2
25 0.57 1.37 371 5.20 2.04 13.0 185

LSD .05 0.09 0.26 0.13 0.82 0.13 0.80 2.32
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Fig. 2. Effects of root-zone temperatures on activities of APX and GPX in grafted watermelon roots. Vertical bars represent

standard error.
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