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Effects of Chlorine and Hydrogen Chloride Gas
Fumigation on Rice and Soybean Plants
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Abstract

A study was carried out to examine the effects of chlorine and hydrogen chloride gas with

various concentrations (0.1, 0.25, 0.5 and 1.0g/m®/hr) on rice and soybean plants. Symptoms,
ratios of destroyed leaf, grain yield and chlorophyll contents in leaves were investigated. The

results are as follows.

1) Hydrogen chloride gas damaged the margine parts of rice and soybean leaves, but chlor-
ine appeared grayish subtle spots in whole parts of rice and soybean leaves.
2) Rice leaves showed higher damage ratio in hydrogen chloride fumigation than in soybean

leaves, but less damage in chlorine.

3) Chlorophyll contents in rice leaves were higher in chlorine gas fumigated than hydrogen

chloride fumigated.

4) The ratio of destroyed leaf was negatively correlated with chlorophyll contents.
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Phots 1. Typical symptoms of Cl, and HCI
toxicity on rice leaf

Photo 2. Typical symptoms of Cl, and HCI
toxicity on soybean leaf
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Table 1. Percentage of destroyed leaf on rice
and soybean plant exposed to chlor-
ine and hydrogen-chloride gas

Unit : %

Concentration of gas (g/m®)

Gas Crop

0.10 0.25 0.50 1.0
Cl, Rice Trace 13.9 45.0 70
Soybean »Trace 40.0 77.5 100
HCI Rice 5 25 47.5 825
Soybean Trace Trace 7.5 15.0

— y=107. 50—26.9:*—3. 8
%%
(r=0.9854)

Destroyed leaf(%)
E~
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Fig. 1. Relationship between concentration of
chlorine and hydrogen chloride gas and
percentage of destroyed leaf
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Table 2. Grain yield of rice and soybean exposed to chlorine and hydrogen chloride gas
Unit : g/pot
Concentration of gas (g/m®)
Gas Crop
0 0.10 0.25 0.50 1.00
Cl, Rice 142.1 123.6 121.6 108.9 105.7
(100) (87.0) (85.6) (76.6) (74.4)
Soybean 52.0 44.5 41.4 24.0 —
(100) (85.6) (79.6) (46.2)
HCI Rice 142.1 104.3 102.1 91.8 77.6
(100) (73.4) (71.9) (64.4) (54.6)
Soybean 52.0 47.0 42.5 38.7 36.9
(100) (90.4) (81.7) (74.4) (71.0)
Table 3. Chlorophyll contents in rice leaves exposed to chlorine and hydrogen chloride gas
Unit : mg/g fresh weight
Concentration of gas (g/m?)
Gas Chlorophyll
0 0.10 0.25 0.50 1.0
Cl, a 2.108 2.241 1.439 1.322 0.992
b 0.911 1.257 0.785 0.650 0.476
a+-b 3.019 3.498 2.224 1.972 1.468
HCI a — 1.962 1.434 1.036 0.495
b — 0. 859 0.610 0.397 0.156
a+b — 2.821 2.044 1.433 0.651
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Fig. 2. Absorption spectra of acetonic chlorophyll solution from rice leaves treated with chl-
orine and hydrogen chloride gas
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Relationship between percentage of

destroyed leaf and chlorophyll con-
tents in rice leaves
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