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A Study on the Visible Injury of some
Herbaceous Plants by SO, gas

Jeonggyu Kim*, Sookil Lim**, Jae-Bong Kim*

Abstract

SO, gas injt;ries for 19 varieties of 10 species of plants were investigated within a environ-
mentally controlled growth chamber. Visible injuries were observed when exposing the plants
either 0, 0.2, 0.4, 0.7 or 1.5ppm of SO, gas for 5 days from 9: 00 to 17 : 00 everyday.

The results obtained were as follows:

1. Light brown spots were shown on Raphanus sativus(Chunchu, Taeback, Jinjudaepyung),
Brassica campestris(Manchun, Josaengmiho, Seoul, Jeonseung), and Capsicum annum(Sear-
ona, Hongsanho, Hongilpum); brown spots on Sesemum indicum(Pungnyun, Kwangsan);
reddish brown shades on Cleosia cristata; and black brown spots on Perilla frutescens,
Calendula officinalis, Chrysanthemum morifolium, and Selvia splendens, respectively.

2. The spotty injuries induced by SO, gas on Raphanus sativus, Callistephus chinensis,
Capsicum annum, Perilla frutescens, Calendula officinalis, Salvia splendens, and
Sesamum indicum; the many small spots on Chrysanthemum morifolium; and the brown
shade on Celosia cristata appeared on the upper surface of the intervein, on the leaf
apex area and on the entire upper surface of leaves, respectively.

3. Visual injuries of Capsicum annum(Chunchu), Perilla frutescens, Sesamum indicum(Pung-
nyun, Kwangsan), and Salvia splendens were developed at 0.4ppm of SO, gas fumigation.
Brassica campestris(Jeonseung), Capsicum annum(Searona, Hongilpum), and Cleosia cris-
tata, however, showed the injury at 1.5ppm of SO, gas concentration.

4. Based on the tolerance grade(time when the Ist injury appeared), Raphanus sativus,
Perilla frutescens, Sesamum indicum, and Salvia splendens were the most sensitive
plants and Chrysanthemum morifolium, Callistephus chinensis, Cleosia cristata, and
Calendula officinalis were the plants most tolerant of SO, gas.
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Visible Injury Characteristics of Plants by SO, gas.

varieties SO, gas conc. (ppm)

first injured part

injury developing colour change

Raphanus sativus

c¢v. Chunchu 0.4 low, intervein low—top light brown
0.7 low, intervein low—top light brown
1.5 low, intervein low—top(blighted) light brown
cv. Taeback 0.7 top, intervein top, spots light gray
1.5 low, intervein low—top(blighted) light brown
cv. Jinjudaepyung 0.7 top, intervein top—low light gray
1.5 top, intervein top—low light brown
Brassica campestris
c¢v. Manchun 0.7 top, intervein spots light green
.5 top, intervein top—low light brown
cv. Josaengmiho 0.7 top, intervein spots.developed whole light green
plant, curled apical part
1.5 top, intervein top—Ilow(blighted) light brown
cv. Seoul 0.7 top, apical part spot light brown
1.5 top, apical part top—middle(blighted) light brown
cv. Jeonseung 1.5 top, apical part spots light brown
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varieties S0, gas conc. (ppm)

first injured part

injury developing colour change

Perilla frutescens

3rd, intervein
3rd, interven
1-6th, apical part

3-—-5th, spots
top—low
whole blighted

black brown
black brown
black brown

3rd, intervein
3rd, intervein
intervein
2nd, intervein
2nd, intervein

2nd, intervein

spots

larger spots
developed whole plant
spots

—low

—low

yellow brown
vellow brown
yellow brown
yellow brown
yellow brown
yellow brown

top, apical part
top, intervein

top, apical part
top, apical part

top—low, fallen leaf
spots

developed whole plant
developed whole plant

light brown
light brown
light brown
light brown

Green perilla 0.4
0.7
1.5
Sesamun indicum
cv. Pungnyun 0.4
0.7
1.5 4th,
cv. Kwangsan 0.4
0.7
1.5
Capsicum annum
cv. Saerona 1.5
cv. Hongsanho 0.7
1.5
cv. Hongilpum 1.5
Calendula of ficinalis
marigold 1.5

top & middle,
intervein

larger spots

black brown

Chrysanthemum morifolium

chrysanthemum 0.7 top, intervein spots black brown
1.5 top, intervein top—low, apex region black brown
Callistephus chinensis
china aster 0.7 top, intervein top—middle brown
1.5 low, intervein low—top brown
Cleosia cristata
cockscomb 0.7 low, whole leaf low—top, brown shade brown
1.5 low, whole leaf ow—top, spots red brown
Salvia splendens
salvia 0.4 top, intervein fallen leaf black brown
0.7 top, intervein top—low, decoloured* black brown
1.5 top, intervein top—low, decoloured* black brown

* flower, decoloured to white
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Injury of plants exposed to SO, gas.

Fig. 1,
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S0, gas Injury Degree of Plants.

S0, gas conc. (ppm)

plants leaf fallen ratio(%) at 1.5ppm
0.4 0.7 1.5
Chunchu 1 1.3 4.3
. Taeback 2 4
Jinjudaepyung 1.6 5
Manchun 0.6 4
Josaengmiho 1 3.7
Seoul 1 3
Jeonseung 3.7
green perilla 0.75 2.25 5
Pungnyun 1 1 3.5
Kwangsan 0.5 2.25 4.75
Searona 4 31.75
Hongsanho 0.5 4 28.15
Hongilpum 3.75 34
marigold 2.75
autumn A* 0.75 2.25
summer A* 0.75 1
china aster 0.25 3.5
cockscomb 1 2.75
salvia 1 2 5

* chrysanthemum
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Distribution of first observation time for injured plants by SO, gas.
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Table 3. Order processing of sensitivity for SO, gas basis on first observation injury degree.

1 step I step I step Order form
Chunchu salvia(0. 75) salvia
green perilla Chunchu(0. 7) Chunchu
Pungnyun(0.4) green perilla green perilla(78) greenperilla
Kwangsan Pungnyun(0. 25) Pungnyun(92) Pungnyun
salvia Kwangsan Kwangsan(100) Kwangsan
Taeback Taeback(1) Taeback
Jinjudaepyung autumn C*(0.75) Cockscomb(50) cockscomb
Manchun cockscomb autumn C*(108) autumn C*
Josaengmiho Josaengmiho(0. 7) Seoul(77.3) Seoul
Seoul(0.7) Seoul Josaengmiho(93. 3) Josaengmiho
Hongsanho summer C*(0.5) ' summer C*
autumn C* Jinjudaepyung(0. 3) Jinjudaepyung(34.7) Jinjudaepyung
summer C* Manchun Manchun(98.7) Manchun
china aster Hongsanho(0. 25) Hongsanho(98) Hongsanho

cockscomb china aster china aster(110) china aster
Jeonseung Saerona Saerona
Hongilpim(1. 5) Hongilpum(1) Hongilpum
marigold marigold marigold
Saerona Jeonseung (0. 3) Jeonseung

* chrysanthemum
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Table 4. Order processing of resistance for 80, gas basis on last injury degree.

I step I step Order form reverse order
summer C¥(1) summer C* 1 19
autumn C*(2.5) autumn C¥ 2 18
marigold(2. 75) marigold(0) marigold 3 17
cockscomb cockscomb(1) cockscomb 4 16
Seoul(3) Seoul 5 15
Pungnyun(3. 5) china aster(0.25) china aster 6 14
china aster Pungnyun(1) Pungnyun 7 13
Josaengmiho(3.7) ' Jeunseung(0) Jeongseung 8 12
Jeonseung Josaengmiho(1) Jseangmiho 9 11
Hongilpum (3. 75) Hongilpum 10 10
Taeback Saerona(0) Saerona, 11 9
Manchun(4) Hongsanho(0. 5) Hongsanho 12 8
Saerona Manchun(0. 6) Manchun 13 7
Hongsanho Taeback(2) Taeback 14 6
Chunchu(4. 3) Chunchu 15 5
Kwangsan(4. 75) ) Kwangsan 16 4
Jinjudaepyung Jinjudaepyung(1.6) Jinjudaepyung 17 3
green perilla(5) salvia(2) salvia 18 2
salvia green perilla(2. 25) green perilla 19 1

* chrysanthemum
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