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ABSTRACT

This study was carried out to find out effect of by-product gypsum on reducing soil erosion at the
sloping burned area at Sampo-ri, Gosung-gun in Kangwon-province during the period between June
28 and Sept. 30, 2000. Four experimental plots (1.2 m X 10 m) were prepared at the study area with
slopes 15° ~18° where forest fire took place twice during last 4 years. Phosphogypsum (PG) was
applied to the soils of the 4 plots at the rates of O (control), 5, 7.5, and 10 ton/ha, respectively.
Amount of rainfall, runoff, and soil loss were measured 7 times during the study. In the beginning,
the amounts of runoff and soil loss from the PG treated plots were not different from those from
the control plot due to steepness of the plots. However, the difference between the amount of runoff
and soil loss from the PG treated plots and those from the control became apparent over time. The
effect of PG treatment lasted until at least 870 mm of rainfall. Compared to the cumulative runoff
from the control plot, the cumulative runoff from the plots treated with 5, 7.5, and 10 ton/ha PG
decreased 7%, 31%, and 35%, respectively. The cumulative soil loss from the plots treated with 5,
7.5, and 10 ton/ha PG decreased 44%, 53%, and 77% compared to that from the control plot. Strong
acidity of PG (pH 2.0~2.5) did not affect the acidity of the soil and runoff.
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Fig. 1. Location of the study area.
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Table 1. Chemical composition of the PG used for
the study.

Composition (%)

pH

CaS04-2H0  SiOs AlLOs Fe20;

20-25 >93 23-45 07-16 007-1.60

Table 2. The slope of the study area.

Control

S ton/ha 7.5 ton/ha 10 ton/ha
Degree( *) 1531 17.14 17.68 18.21

Treatment

Table 3. Chemical properties of the soil.
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Table 4. Runoff volume according to treatments and number of sampling.

Treatment  Precipitation Control 5 ton/ha 7.5 ton/ha 10 ton/ha
No. of sampling (mm) L
1 151 295 330 225 225
2 36 35 35 30 30
3 81 225 220 125 130
4 125 300 300 175 190
5 135 560 530 350 340
6 77 205 200 110 110
7 265 950 800 750 650
Sum 870 2570 2415 1765 1675
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Fig. 3. Relationship between cumulative precipitation
and cumulative runoff.
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Table 5. Soil loss according to treatments and number
of sampling.

Treatment Control 5 tonfha 7.5 ton/ha 10 ton/ha
No. of
sampling g
1 2,859 2,807 1,560 3,110
2 470 539 251 162
3 1,762 1,302 636 300
4 537 708 524 159
5 13,507 7,280 4,043 1,158
6 221 241 123 83
7 4,712 3,068 4,095 2,899
Sum 24,068 15,945 11,232 7,871
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Table 7. EC change of runoff according to treatments
and number of sampling.

Treatment Control 5 ton/ha 7.5 ton/ha 10 ton/ha
No. of

sampling e Sjem
1 16 1843 2240 2180
2 39 1525 1114 1362
3 14 688 498 750
4 9 139 150 261
5 6 103 131 279
6 9 56 61 95
7 10 37 73 159
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Table 6. pH change of runoff according to treatments and number of sampling.

Treatment
Control S ton/ha 7.5 tonfha 10 ton/ha
No. of sampling

1 5.33 4.94 5.13 5.19

2 5.39 5.42 5.57 5.97

3 5.00 4.75 4.99 5.31

4 5.33 4.83 5.35 529

5 5.20 4.82 4.97 4.15

6 5.38 5.28 5.67 5.11

7 5.28 5.06 4.98 5.01
Average 5.27:+0.14* 5.01t0.25 5.2410.29 5.15+0.54

* Meanst SD from 7 sets of samples.
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