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Effects of Ammonia on the Sulfur Dioxide Injury in Plants

Sung, Min Wung

(Dept. of Science Education, Gyeongsang National University)

ABSTRACT

The experiments were conducted to examine the injuries of 80, NH;, and 80, and
NH; mixed gas to the germination and the growth of plants. Six kinds of plants were
used as the material. These plant seeds were treated with the gases for five days,

Rate of the germination and the growth in height of varying plants were different
according to the"components of the gases. The critical concentrarion of the gases for
both the germination and the growth were in Sppm of SOs, 50ppm of NHs, and 50ppm

SQ, and 50ppm NHj; mixed gases.

When a low concentration of SO, was treated together with NH; especially it was
reduced to 60 percent of the damage in the germination and the growth.

In the treatment with SO,, the germination of the seeds which soaked in water for
24 hours reduced the injuries more 40 percent than those which for one hour,

It was observed that the seeds with thick ceats or with originally intact coats
were suffered but little damaged by the gases, and the external symptoms of an injury
were shown, at first, in water pore, and then, in guard cell on the leaves.
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Table 1. Effects on the germination rate of the seeds absorbed water for one hour and ireated with
varying gas concentrations for five days (unmit; %)

Gas Saérég‘ 50, \ NH, ‘ S0:+ NHy
gﬁ%ﬁ: }Wheat Barley Rice Bean %Zeen Radish|Wheat Barley Rice Bean Green Radish|Wheat Barley Rice Bean %r Zen Radish.
Control 98.5 89.6 99.8 98.1 99.5 96.5 98.5 88.7 £9.8 97.8 69.6 £6.3 3.3 921 99.8 583 99.6 97.8
1 ppm 99.0 88.4 99.8 ©8.7 986 07.1] 98.3 89.1 99.7 97.4 99.5 97.2 94.2 91.5 9.8 98.3 99.6 97.8
5 ppm 89.0 25.7 99.8 30.0 40.5 55,4 97.9 88.6 $9.9 98.5 98.8 97.3 S8.7 91.4 99.7 57.7 99.8 95.3
10 ppm 00.0 €0.0 85.0 Q0.0 00.0 20.1) 8.5 87.9 99.9 9.3 95.5 97.8 855 93.1 93.8 56.1 609.8 76.1
50 ppm 00.0 00.0 €00 C0.0 00.0 00.0{ 0.0 00.0 99.5 €0.0 00.0 €5.€] 44.5 47.8 70.1 20.0 30.6 4L 1L

Table 2. Effects on the germination rate of the seeds absorbed water for 24 hours and treated with varying-
gas concentrations for five days (unit; %)

Gas and ;
seed S0: NH S0,+NH;
g%l;f:gs' Wheat Barley Rice Bean Cl})reen Radish|Wheat Barlev Rice Bean %r ee;n Radish{Wheat Barley Rice Bean Gbgzen Radish:

Control 93.5 89.6 ©9.8 £8.1 99.9 G687 935 89.7 94.9 £8.7 99.8 98.7] $8.4 89.9 99.9 ©8.9 99.9 9.7

1 ppm 93.0 89.5 ©0.5 982 99.9 ¢3.8 68.7 8.7 69.5 £3.6 99.8 98.8 985 90.1 99.8 €89 99.8 98.8
ppm 00.0 00.0 99.5 00.0 00.0 65.( ©8.4 89.8 99.6 98.6 99.9 99.6 51.1 81.6 99.8 90.3 30.8 7l.4

10 ppm 00.0 €0.0 9.3 00.0 00.0 00.C| 80.7 86.1 99.7 98.7 99.8 99.& 00.0 00.0 99.7 00.0 00.0 20.8
50 ppm 00.0 00.0 0.0 C0.0 €0.0 00.( 0.0 00.0 92.5 00.0 00.0 60.7 00.0 00.0 00.0 00.0 G0.0 00.0
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Fig. 1. The growth in height of wheat and rice seedlings,
which szeds soaked in water for one hour and then
treated with certain gases for five days.
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‘Fig. 2. The growth in height of wheat and rice seedlings,

which seeds soaked in water for 24 hours and then
treated with certain gases for five days.
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Pig. 3. The growth in height of bean and radish seedlings,
which seeds soaked in water for one hour and then
treated with certain gases for five daya.
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¥ig. 4. The growth in height of bean and radish seedlings,
which seeds soaked in water {or 24 hours and then
treated with certain pases for five days.
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Table 3. Plasmolysis of cells' in six kinds of seed-
lings treated with varying gas concent-
rations for five days
(—, Nonplasmolysis. +, Plasmolysis.)

Concentrations S0. " NH, ‘ 50g+NH;
Control - - -
1 ppm — — -
5 ppm — + - -
10 ppm + + - - +
50 ppm +++ - + + +

Table 4. pH values of the plant tissues treated with
varying gas concentrations for five days

Concentrations 50: NH, 50;+NH;
Control 6.5 6.5 6.5

1 ppm 6.5 6.5 6.5

5 ppm 6.0 6.7 6.3

10 ppm 5.8 6.8 6.1
50 ppm 3.0 7.1 5.2

Fig. 5. The comparison between the damages by SO; gas
only, and by S0, and NH; mixed gases.
Above; 0, 1, 5, 10, and 50ppm 30, zas.
Below; 0, 1, 5 10, and B0ppm of SO, and NH;
mixed gases.
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