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Studies on Phytotoxin in Intensively Cultivated Upland Crops

L. Identification of phytotoxin in soil and effects of phytotoxin
application to the toxicity of hot-pepper plant

Sang Kyu Lee, Jang Sun Suh, Young Sig Kim and Jun Kyu Park

Summary

A laboratory experiment was conducted to find out the concentration of phytotoxin in
intensively cultivated hot-pepper, garlic and chinese cabbage, and effects of these phytotoxinto the
germination and growth of young hot-pepper ;ilant. Also this experiment presents describes of
the bio-assay method and results of phytotoxin application to the toxicity of hot-pepper plant.

The results obtained were summarized as follows;

1. A series of non-volatile (aromatic) phenolic compounds such ashydroquinone, benzoic-,
p-hydroxybenzoic, and vanillic acid were quantitatively and qualitatively analysed using
BSA(N, O-bis ( trimethylsily! ) acetamide) by means of gas chromatography method.

2. Phytotoxin as hydroquinone, benzoic-, p-hydroxybenzoic- and vanillic acid were determined
in intensively cultivated hot- pepper, garlic and chinese cabbage. Highest concentration of
phytotoxin was obtained in hot-pepper cultivated soil.

3. Direct toxic action of the applied phytotoxin to the germination and young hot-pepper plant
growth was observed at the levels of 200 ppm. Benzoic acid was obtained the highest toxicity
to the young hot-pepper plant growth.

4. Mode of actions of phytotoxins to the young hot-pepper plant growth were observed as
stunting of stem elongation, discoloration of leaf and oxygen depletion from consideration
as causes of symptom.
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Table 1. Separation and determination of retention time and peak height on the different concentration of phy-
totoxins

Peak height( cm)

Retention e
Phytotoxin . concentration( ppm ) Sensitivity
time ( sec )
100 200 300 400
Hydroquinone 24 30 6. 7 9.0 13. 5 10°0 x 128
Benzoic acid 66 20 6 2 8.6 12. 4 10° x 64
P - hydroxybenzoic acid 168 30 4.2 8.4 11. 7 10° x 32

Table 2. Separation of phytotoxins in intensively cultivated upland soils for the hot- pepper, garlic and chinese

cabbage
Crops Number of ) Concentra‘tion (.ppm ) ‘ '
samples Hydroquinon Benzoic acid P - hydroxybenzoic acid
Hot - pepper 4 198 — 352 305 — 390 152 - 317
Grlic 7 33 — 297 — -
Chainese cabbage 9 - 12 — 98 41 — 124
Injury limitation 374 305 138
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Table 3. Bio-assay of different concentration of authentic phytotoxin on the germination and growth of hot

= pepper

Concentration of phytotoxin (ppm)

Growth status Benzoic acid P - hydroxybenzoic acid Ferulic acid
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Stem length(ecm) 5.1 50 23 04 00 51 51 34 18 13 51 35 26 19 07
Injury rate{%) 0 24 155 . 99 100 0 0 33 65 I5 0 31 a7 83 86
Root length(cm) 7.5 68 33 08 0.0 75 59 4.8 23 L2 75 59 36 23 07
Injury rate(%) 0 9 56 89 100 0 21 36 59 84 0 21 52 69 91
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