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Evaluation of the Effects of Sulfur Dioxide Gas on the
Yield of Soybean in an Industrial Complex Area Using
the Isoquant Contour Lines of Sulfur Dioxide

Chang Ho Soh* - Yong Woong Kwon* and Young Ho Han**

ABSTRACT : Effect of sulfur dioxide gas on the growth and yield of soybean growing in the
On-San Industrial Complex area was evaluated using the isoquant contour lines of the sulfur diox-
ide in air of the area. Average concentration of sulfur dioxide monitored in the Industrial Complex
from July 17 to September 17 was 0.77mg /100cm? PbO: /day. Soil pH ranged from 4.2 to 6.5.
Yield losses were estimated by 5~30% due to the effect of sulfur dioxide. Liming could relieve
the yield reduction to some extent. The cumulative SO: concentration, as measured by PbO.
method, for two months of active vegetative growth to early ripening stage has shown a good
negative correlation with soybean yield. But, pod number and 100 grain weight did not show the
correlation with the concentration of sulfur dioxide. These results suggest that sulfur dioxide af-
fect chronically and cumulatively the growth of soybean plants,
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Fig. 1. Monitoring site(o) of SO; gas and sam-
pling site(e) of soybean plant around
the On-San Industrial Complex.
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Fig. 2. Distribution of SO. gas monitored from July 16 to August 19(A) and from August 19 to

September 17(B).

* The number on isoquant contour line means the SO, concentration(SO2mg /100cm?

PbO: /day)

** Closed circles represent the sampling sites of soybean,
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Table 1. Physical and chemical properties of the investigated upland soil?

(me /100g)
Site No.? pH Na* K+ Catt Mg+ Al+++(me /100g) Soil texture
1 5.1 0.15 0.42 1.80 0.56 0.83 CL
4 4.7 1.43 0.68 0.78 0.56 1.94 CL
6 4.3 0.13 0.24 0.72 0.30 9.44 SL
7 5.9 0.08 0.41 1.74 0.25 6.56 SL
8 4.2 0.16 0.32 0.48 0.51 5.28 L
9 6.5 0.23 1.01 4.00 1.27 0.83 SL

1) Sampling depth : 0—12cm,
2) Sampling site numbers are shown in Fig, 1.
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Table 2. Growth status of soybean

Plant spacing

Site No.V Sowing méthod Stem length(cm) Branch No. Cropping system
1 Drill-Broadcast 13.0 0.0 After-cropping
2 25 x20cm 34.3 2.9 Single-cropping
3 Drill-Broadcast 10.8 0.0 After-cropping
4 25x10cm 30.5 3.0 Single-cropping
5 25 x 25cm 60.0 3.5 Single-cropping
6 Drill-Broadcast 14.3 0.0 After-cropping
7 Drill-Broadcast 15.5 0.0 After-cropping
8 Drill-Broadcast 12.4 0.0 After-cropping
9 20 x 15cm 7.5 0.0 After-cropping
10 25 x 15cm 38.0 4.0 Single-cropping
11 Drill-Broadcast 13.5 0.0 After-cropping
12 Drill-Broadcast 9.2 0.0 Single-cropping
Control?
Site A 20 x 45cm 7.5 0.0 After-cropping
Site B Drill 39.6 34 Single-cropping
Site C Drill-Broadcast 16.0 8.0 After-cropping
Site D Drill 34.7 3.6 Single-cropping

1) Sampling site numbers are shown in Fig. 1.
2) Four sites located in SO: gas-damage free area were selected as control.

Table 3. Yield and yield components of soybean

Site No.? Pod No. /hill Grain No. /pod 100 grain weight(g) Yield(g /10 hills) Yield index

1 50.0 1.52 21.5 155.9 100.1
2 27.6 1.43 19.7 148.6 95.4
3 33.8 1.56 20.4 142.6 91.5
4 24.8 1.37 16.0 119.9 77.0
5 20.7 1.43 19.7 121.9 78.3
6 23.6 1.49 21.6 127.1 81.6
7 28.4 1.50 20.0 118.9 76.3
8 21.1 1.66 15.3 108.2 69.5
9 34.5 1.62 18.6 141.7 91.4
10 20.2 1.43 19.1 133.1 86.0
11 30.6 1.49 17.2 139.1 89.3
12 20.1 1.42 18.9 133.0 85.4
Control?
Site A 25.6 1.51 18.6 158.1 -
Site B 27.3 1.47 20.7 149.3 -
Site C 22.5 1.36 16.4 155.7 -
Site D 24.6 1.41 15.6 160.1 -
Average 25.0 1.43 17.8 155.8 100.0
LSD.05 18.5 - 2.90 21.4

1) Sampling site numbers are shown in Fig, 1,
2) Four sites located in SO: gas-damage free area were selected as control.
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Table 4. Relationships between SO: concentration and yield components and yield of soybean

Parameter Regression equation?’ Coefficient
S0: conc. (July 16— Aug. 19)
Pod no. per hill Y = 33.74 — 7.668 X r = —0.467 ns
100 grain weight Y = 19.47 — 0.998 X r = —0.242 ns
S0: conc. (Aug. 19—Sept. 17)
100 grain weight Y =20.03 —2320X r = —(0.408 ns
SO: conc. (July 16—Sept. 17)
Yield Y =150.22 — 27.934 X r = —0.846 **
1) Regression equations were calculated by using the values in Fig. 2 and Table 3.
Table 5. Changes in yield of soybean in response to soil pH
Soil pH(X) Yield index(Y) Soil pH(X) Yield index(Y)
6.5 91.8 4.7 77.0
5.9 76.3 4.3 81.6
5.1 100.1 4.2 80.4
4.8 91.8 4.2 69.5
Y = —21.02 — 0.446X ; r = 0.813**
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