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Summary

The experimental plants were grown in small cups during a period of 30
days after seeding. Various concentrations of SO:z-gas (0.1, 0.5, 3.0, 5.0,
and 7.0 ppm) were applied to the young plants for 30 minutes in the ex-
posal chamber shown in fig. 1.

SO:-gas damaged the plants in the form of smog spots on thier leaves
above their critical concentration. The experimental plants were classified
according to the relationship between SO:-gas concentrations and the per
cent of the smog spot area on their leaves, as shown in table 3. Variety
Heavenly blue of Pharbitis nil Choisy and Perilla frutescesceus Britton were
classified in the extremely semsitive group and 5 kinds of Ca-plant in table
3 and Allium tuberosum Rottl were classified in the group as being resistant
to SOz-gas. The C;-plants showed slightly more inhibition by the SO:-gas
than Cas-plants in photosynthetic activity. The inhibition ratio of the photo-
synthesis was in accord with the per cent of smog spot area on the leaves,
evident 48 hrs. after treatment.

Four kinds of crops were selected from table 3, and cultured on the box
showing in fig. 2 during the period from May 22 to May 31 at the same
place under clean air conditions. Then, the culture box was delivered to
five places in air-polluted-areas in order to investigate its practical use, and
the plants were harvested on July 10. All plants as phytometer for air
pollution grew adequately, but the smog spots were recognized on the leaves

of Pharbitis nil Chisy and Fagopyrum esculentum Mill.
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Fig. 1. Exposure system of SO,-~gas to young plants.
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Note. A:Blower. B:Air pump. C:Flow meter.
D:Gas source (H,SO:). E:Exposure
chamber. F':Young plants. G:Air conditioner.
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Table 1. Damage symptons on leaf as a result of sulfur dioxide treatment

S0, concentration in After times from treatment in hr
Plant name
ppm 0 1 5 24 48 72
0. B
THHA (NTY) =T =) 0.5 PB
Pharbitis nil Choisy (1) 3 P B
5 D P B
7 D w
0. B
7 + ¥ v 0.5 PB
Perilla frutescens Britton var, acuta 3 B
Kudo, f. viridis Makino 5 B
: 7 D B
0. B
D 4 0.5 PB
Chrysanthemum coronarium L. 3 D B
var. spatiosum Bailey 5
7
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Plant name

SO, concentration in

After times from treatment in hr

ppm 0 1 5 24 48 72
0.1 B
g " ) 0.5 PB| W
Petroselinum sativam Hoffm, :; P W
7
0.1 P B
7o A A (EOHD) 0.5 5
Pharbitis nil Choisy (2) 3 P
5 D P B
7 D W
0.1 P
P S ARV R 0.5 PB
Spinacia oleracea L. 2 P w
7
0.1 B
= v v M 0.5 B
Daucus carota L. var. sativa DC. 2 B
7 D B
0.1
N ) 0.5 PB
Pharbitis nil Choisy (3) 3 Pl B
5 D B
7 D B
0.1
, - , 0.5 P B
Lycopersicon esculentum Mill, 3 P B
5 P B
7 D 0 W
0.1 D P W
Z+HSYA 3y 0.5 P W
Raphanus sativus L. 3 P w
var. acanthiformis Makino 5 D W
7 D W
0.1 B
g " 0.5 PB
Fagopyrum esculentum Moench 3 P B
5 D P B
7 D P B
0.1
5" A a M 0.5 P W
Raphanus sativus L. 3 P W
var. acanthiformis Makino 5 D \u
7 D P W
0.1
F 2 0.5 P W
Solanum melongena L. 3 P w
5 D P W
7 D P W
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SO, concentration in

After times from treatment in hr

Plant name pom o] 1 [ sl ws]|n

0.1 PB

H 7 -4 + 0.5 PB

Lactuca sativa L. 3 P B

var. capitata L. 5 B
7 B
0.1

4 > pe > 0.5 P B

Phaseolus vulgaris L. 3 P B
5 D w
7 D P W
0.1

- - 0.5 B

Sesamum indicum L. 8 PB
5 D P B
7 D P B
0.1

5 4 = 0.5

Grycine max Merrill 3 D w
5 D w
7 D w
0.1

v~ 7 7 v 0.5

Cucumis melo L. 3 P B

var. makuwa Makino 5 P B
7 P B
0.1

A o v 0.5

Cucumis melo L. : P B
7 p B
0.1

kK 7 0.5

Oryza sativa L. 3 D w
5 D BW
7 DB| W
0.1

=4 - =4 v 0.5 P 4

Cupsicum annuum L. 3 P W

var. angulosum Mill. 5 D P W
7 D P w
0.1

7 ®F ¥ g -5

Cucurbita popo L. s P W
7 P W
0.1

* ES VJ ) 0.5

Cucumis sativus L. 3 w
5 P w
7 D P \i4
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S0, concentration in After times from treatment in hr
Plant name ppm 0] 1| 5] 2] 48| 2
0.1
v v v A 0.5
Sorghum bicolor L. 3
5 P B
7 D P B
0.1
5 - 0.5
Brassica rapa L. 2
7
0.1
a * =4 0.5
Panicum miliaceum L. 3
5 D W
7 W
0.
N A 0
Zea mays L. 3
5 D W
7 D D A
0.1
|4 I 0.5
Panicum crus-galli L. 3
var. frumentaceum Trin. 5 D P W
7 P P W
0.1
7 ! 0.5
Seiaria italica Beauv. 3
5 D W
7 D W
0.1
_ = 0.5
_— 7 3
Allium tuberosum Rottl.
5 w
7 W
0.1
s 4 % ¥ 0.5
Sorghum bicolor L. 3
5 D Y
7 D W

Note. Plant age . 30 days after seeding. Treatment period ! 30 minutes in each concentration.
D : Decolorized spot. P : Permeated spot. B . Brown spot. W : White dried spot.

Pharbitis nil choisy . Variety name (1 )---Heavenly Blue,

(3 )+~ Murasakishishi.
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Table 2. Per cent of damaged area on leaves 48 hr after sulfur dioxide treatment

Concentration of SO, in ppm
Plant name
0.1 0.5 3.0 5.0 7.0
§ ¥ H F ¥ Sorghum bicolor L. 0 0 0 5 1
- = 7 Allium tuberosum Rottl. 0 0 0 2 5
% 7 7 Setaria italica Beauv. 0 0 0 2
_§ |4 I Panicum crus-galli L. 0 0 0 1
- b E@ 3y | Zea mays L. 0 0 0 5 10
§ a X* v Panicum milaceum L. 0 0 0 5 10
2 | v u # 2 | Sorghum bicolor L. 0 0 1 10 30
= 7K it Oryza sativa L. 0 0 10 10 30
7 7 Brassica rapa L. — — 0 0 30
¥ a2 v Y Cucumis sativus L. 0 0 2 30 30
b S A Cucurbita pepo L. 0 0 0 40 40
¥ - v v Cupsicum annuum L. 0 1 5 10 40
X juj v Cucumis melo L. 0 0 30 — 40
v v 7w Cucumis melo L. 0 0 40 15 2l
i 4 z Grycine max Merrill. 0 0 50 50 50
0 < Sesamum indicum L. 0 5 40 50 80
- £ v 5 v Phaseolus vulgaris L. 0 5 70 70 70
;i VAR A Lactuca sativa L. 2 5 95 70 90
) + 2 Solanum melongena L. 0 10 60 60 80
% ¥ 4 a v Raphanus sativus L. 0 15 70 50 70
E Vi A Fagopyrum esculentum Moench 92 20 70 80 90
2 | Z4H¥4 3> | Raphanus sativus L. 5 40 90 | 100 | 100
é b < i Lycopersicon esculentum Mill, 0 40 20 70 90
T4 4 (847) | Pharbitis nil Choisy (3) 0 60 70 80 80
= v v v Daucus carota L. 2 80 40 — 70
koL vrvuny Spinacia oleracea L. 1 60 100 — —
T A (EDHE) Pharbitis nil Choisy {2) 0 70 80 80 95
Al + 1 Petroselinum sativum Hoffm, 1 80 95 — -
voa vy ¥ Chrysanthemum coronarium L. 1 80 80 — —
VA ) Perilla frutescens Britton 50 80 95 95 95
THIF (AT VY= Th—) Pharbitis nil Choisy (1) 60 90 90 95 95
Note. Per cent of damaged area = Damaged area on leaf X 100
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Table 3. Classified list of resistance of various young plants to SO,-gas

Classification H Y & Plant name Critical. concentration
in ppm
Extremely sensitive THH*(NT=7h—}| Pharbitis nil Choisy (1) <0 .1
VA Perilla frutescens Britton <0.1
Yoo v ¥y Chrysanthemum coronarium L. 0.14
A + Y Petroselinum sativum Hoffm. 0.14
T A A (GEOHE) | Pharbitis nil Choisy (2) 0.15
Highly sensitive oy Spinacia oleracea L. 0.16
= A Daucus carota L. 0.16
T A4 (857-) | Pharbitis nil Choisy (3) 0.16
b 4 b Lycopersicon esculentum Mill. 0.16
s ol = A s B2 Raphanus sativus L. 0.17
M /N | Fagopyrum esculentum Moenth, 0.23
¥ 4 o v Raphanus sativus L. 0.32
Ea A | Solanum melongena L. 0.50
5 4 J | Lactuca sativa L. 0.64
Sensitive {4 v 4 » | Phaseolus vulgaris L. 0.70
o 4 Sesamum indicum L. 0.80
5 4 Az Grycine max Merrill. 1.00
2 7 7y Cucumis melo L. 1.10
A o v Cucumis melo L. 1.30
7K fit | Oryza sativa L. 3.00
¥o—- 7 Cupsicum annuum L., 3.30
Intermediate B R F ¥ Cucurbita pepo L. 3.50
¥ oo v Cucumis sativus L. 3.60
v H A Sorghum bicolor L. 5.00
7 7" | Brassica oleracea L. 5.60
a * ¥ | Panicum milaceum L. 7.00
Py ET T Zea mays L. 7.00
Resistance | T Panicum crus-galli L. 7.0<
7 7 Setaria italica Beauv. 7.0<
= 7 Allium tuberosum Rottl. 7.0<
¥ # ¥ ¥ | Sorghum bicolor L. 7.0<

Note. Critical concentration : Concentration happened 10% damaged area on leaf at 48 hr after from

treatment.
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Table 4. Changes of photosynthetic activity by treatment of 1ppm SO;-gas during 30 minutes

Damaged area of | After times of treatment in hr
Tl & () Plant name leaf at 48 hr
after 5 24 48
=4 T Panicum crus-galli L. 0 (%) 38.6 118.1 131.9
7 7 Setaria italica Beauv. 0 25.0 9.6 91.2
[ e A Zea mays L. 0 34.9 79.9 104.6
+ 2 Solunum melongena L. 0 34.6 9.6 130.0
OV S Phaseolus vulgaris L. 0 23.4 81.7 120.0
N F A Sorghum bicolor L. 1 55.6 97.8 110.8
Fis it Oryza sativa L. 1 1.5 79.2 100.0
i 4 x Grycine max Merrill. 20 43.9 64.8 81.9
THA A (EDOHE) | Pharbitis nil Choisy (2) 40 0.8 67.0 95.4
o =4 Sesamum indicum L. 60 —10.7 9.1 51.6
Vi A Fagopyrum esculentum Moenth. 80 —55.1 17.3 55.1
THHAFNT)-7%—)| Pharbitis nil Choisy 90 — 8.4 54.2 57.3
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Table 5. Coefficient of correlation between relative photosynthetic amount of 12 plants shown
in table 4 and the per cent of damaged area of leaf to total leaf area at 48 hrs

after SO,-gas treaiment

After time from treatment in hr

Coefficient

5
24
48

—0.798
—0.817
—0.864
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Fig. 2. Cross-sectional view of water culture me-
thod using air lift pump.

Note. A :Small air pump. B :Nutrient solu-

tion. C :Container box (volume 50¢).
D :Culture pot. E :Air lift pump.

Fig. 3. Enlarged figure of the culture pot filled
with peat moss mixed with charred husks
of rice.

Fig. 4. Enlarged figure of cross-section of
the culture pot.

Fig. 5. Enlarged figure of part F in fig. 4.
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Table 6. Plant growth in culture box shown in fig. 2 as phytometer posting

to five places and its coefficient of variance (C.V.)

@5

; Fresh No. of No. of
Plant name Item Hight NO'dOf weight Total non-damaged

(em) nods (g) leaves leaves
THHTA(AH =L v bEnT) Actual 308 31 273 119 113
Pharbitis nil Choisy C.V., % 10.4 11.0 38.9 21.7 23.3
TAHITA(NT ) =TI —) Actual 193 25 151 105 99
Pharbitis nil Choisy (1) C.V., % 16.5 16.2 27.3 35.7 47.0
Y A Actual 107 15 139 120 112
Fagopyrum esculentum Moenth. C.V., % 25.7 13.4 50.7 49.4 58.2
4 b 7 v Actual 243 19 306 71 57
Phaseclus vulgaris L. C.V., % 21.5 13.5 18.2 15.8 15.8
* a 7 1) Actual 155 20 196 24 24
Cucumis sativus L. C.V., % 19.4 11.5 73.1 29.5 29.5
Note. planted time . May 20. Posting time : May 31. Harvesting time : July 10.
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