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Effects of Soil pH on the Growth and Antioxidant System
in French Marigold (Tagetes patula L.)

Jeung Bea Kim, Hyun Je Cho and Hak Yoon Kim*
College of Environment, Keimyung University, Daegu 704-701, Korea

Abstract - To investigate the effects of soil pH on plants, the seedlings of french marigold (Tagetes patula L.) was
transplanted into the soils acidified with H,SO, solutions (pH 5.3, 4.5, 3.9, 3.5). The level of malondialdehyde was
significantly increased by soil acidification. As the pH levels decreased from 5.3 to 3.5, the contents of dehydroascorbate
and oxidized glutathione of the plant were significantly increased. The antioxidative enzyme activities of the plant
affected by soil acidification were increased as the pH decreased.
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Table 1. Changes of soil pH after soil acidification with H:SO.
solution

H,S50, treatment Soil pH
0 meqH" 53+03
40 meqH* 45+02
80 meqH* 39+0.1
120 meqH™* 35402
AE S
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Fig. 1. Effects of soil acidification on plant height and dry weight of
french marigold. Each value is mean+ SE of 10 plants. Asterisk (*)
represents significant difference at p{0.05.
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Fig. 2. Effects of soil acidification on contents of MDA and carotenoid of
french marigold. Each value is mean =+ SE of 6 plants. Asterisk (*)
represents significant difference at p{0.05.
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Table. 2. Effects of soil acidification on contents of ascorbic acid and glutathione in leaves of french marigold

Soil Ascorbic acid (ug cm?) Glutathione (xg cm?)

pH AsA+DHA AsA DHA/AsA GSH+GSSG GSH GSSG/GSH

53 11.6+08 59+04 1.03 99+06 51403 094

45 11.8+0.7 53105 123 117107 53+05 121

39 146+1.1% 47+03* 2.11* 129 +10% 43+03* 2.00*

35 147+£1.7* 45+0.5* 227* 13.1+0.6* 4.1+£04* 2.20*
Each value is mean + SE of 6 plants.

* represents significant difference at p{0.05. AsA, ascorbic acid, DHA: dehydroascorbic acid, GSH: reduced glutathione, GSSG: oxidized glutathione.
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Fg. 3. Effects of soil acidification on activities of ascorbate peroxidase (AP), dehydroascorbate reductase (DHAR), monodehydroascotbate reductase
(MDHAR), glutathione reductase (GR), superoxide dismutase (SOD) and guaiacol peroxidase (GP) in leaves of french marigold. Each value is the
mean of 6 plants. Statistically significant differences between the means are indicated by *' (p<0.05).
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