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Soil Quality Assessment for Environmentally Sound Agriculture in the
Mountainous Soils

- Physical Properties of the Soil and Collection of Sediment Data -
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Abstract

In the 2nd year study of a 5 year project to evaluate the soil quality and develop the best
management practices for mountaineous soils, 11 runoff plots were treated and monitored
with respect to physical property of the soil, runoff and sediment discharge, and the following
results were obtained.

1. Bulk density and porosity did not show any siginificant difference between experimental
treatments.

2. Runoff was basically dependent on the soil's physical property and tillage. Up-and-down
plots showed the highest runoff while contour plots the lowest runoff.

3. Sediment yield in the mountaineous soils was directly related to tillage and residue
cover. Residue covered plots showed the lowest sediment yield and up-and-down plots the
highest sediment yield. And it is recommended that the best management practices using till-
age and residue cover for the mountaineous soils must be developed to protect soil quality and
maintain agricultural productivity.
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Table 1. Summarized experimental treatments
on runoff plots

I;IZT' Crop Fertilizer Tillage Residue
1| Corn Chemical Contour 0%
2 | Corn [Chemical+Organic| Contour 0%
3| Corn Organic Contour 0%
4| Corn |Chemical+Organic|  No-till 100%
51 Corn |Chemical+Organic | Up and down 0%
6 | Corn Chemical Contour 100%
7 | Potato Chemical Contour 0%
8 |Potato jChemical+Organic| Contour 0%
9 | Potato Organic Contour 0%
10 {Potato |Chemical+Organic | Up and down 0%
11 | Potato |Chemical+Organic| Contour Black mel film
mulching 80%
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Table 2. Top soil (0~10e¢m) moisture content
of the runoff plots

Plot Moisture content (wt. %)

No.| Sep. 14, 96 Apr. 13, 97 Aug. 20, 97
1 38.46 41.97 43.37
2 33.19 42.27 42.58
3 30.42 31.96 36.35
4 33.30 40.61 39.75
5 26.48 28.61 28.31
6 20.67 31.21 28.86
7 40.72 40.95 44.32
8 40.18 40.18 41.86
9 37.05 39.86 43.25

10 35.40 36.19 42.11

11 42.00 35.11 43.26

Table 3. Measured bulk density of 10 ¢cm pro-
file of the runoff plots

Bulk density (g/cm?)
Plot no.
Sep. 14, 96 Aug, 20, 97

1 0.90 0.90
2 1.02 1.02
3 1.01 1.07
4 1.07 1.07
5 1.02 1.02
6 1.09 1.09
7 0.90 0.90
8 0.91 0.91
9 0.97 0.97
10 1.00 1.00
11 0.89 0.89
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Table 4. Computed porosity and depth of water
in soil of 10 cm soil profile

Plot Porosity( %) Depth of water(cm/10cm)
No. |Sep. 14, 96 |Aug. 20, 97| Sep. 14, 96 | Aug. 20, 97
1 65.32 66.35 3.65 4,02
2 60.01 64.50 3.18 3.97
3 61.39 60.37 2.94 3.54
4 58.78 59.84 349 4,15
5 60.72 54.20 2.74 3.23
6 58.05 54.16 2.37 3.33
7 65.37 66.19 3.64 4.21
8 64.94 65.17 3.75 3.83
9 62.77 65.56 3.67 3.70
10 61.56 62.01 3.61 4.30
11 66.06 61.97 3.46 452
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Table 5. Infiltration test results of the corn plots

Table 6. Infiltration test results of the potato

plots
Measured Plot | Infiltration(mm/h)
time No. Apr. 97
. 7 162.37
1(1’::“ 8 142.92
T
& ) 9 76.09
er
vi.a - 10 125.88
appiication 1 288.37
. 7 99.29
3(11:2: 8 86.73
& . 9 44.27
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T
ot 9 31.58
o loatis 10 48.00
call
ppication 11 167.34
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Table 7. Measured runoff volume from the
corn plots in 1997.
(unit : liter)

Measuring | Rainfall Plot number
period (mm) | 1 2 3 4 5 6
Jun.26-Jul22 | 205 [129.07|186.67143.76/161.57]160.59(178.68
Jul.22-Aug.06| 68 [164.46112.41106.75258.00336.00306.00
Aug.20-Sep.03] 32 | 62.04| 54.62| 39.47] 36.35| 82.56| 57.47
Sep.03-Sep.11| 15 [26.96] 26.96; 23.51| 16.18 28.86] 36.96
Sep.11-Sep.27| 142 [103.80; 90.81| 61.74| 71.331244.29|101.86

Table 8. Measured runoff volume from the po-
tato plots in 1997.
(unit : liter)

Measuring |Rainfall Plot number
period (mm) 7 8 9 10 11
Jun.26-Jul.22 | 205 [205.08(190.18[181.56(191.77186.37
Jul.22-Aug.06 68 [107.06(101.671210.00312.00 92.72
Aug.20-Sep.03| 32 | 48.83| 49.45| 66.59]104.96| 48.13
Sep.03-Sep.11 15 | 29.37| 27.82 28.91| 40.76; 28.11
Sep.11-Sep.27| 142 | 81.19| 77.18 89.85[120.69 86.43
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Table 9. Sediment discharge from the corn plots in 1997

(umt : g)
Measuring Rainfall Plot number
period (mm) 1 2 3 4 5 6
Apr.13-Jun.03 272 603.09 766.96 526.07 313.40 1,555.41 149.60
Jun.03-Jun.26 71 134.79 123.89 146.64 87.29 112.14 70.89
Jun.26-Jul.22 205 1.17 1.05 0.42 0.15 1.49 0.13
Jul.22-Aug.06 68 93.55 45.53 19.39 77.88 89.18 73.58
Aug.20-Sep.03 32 10.76 12.22 5.91 1.95 20.23 12.08
Sep.03-Sep.11 15 1.50 1.72 1.41 0.70 5.09 1.27
Sep.11-Sep.27 142 0.30 1.91 0.61 6.07 291.81 0.62
Total 845.16 953.28 700.43 487.43 2,075.35 308.16
Table 10. Sediment discharge from the potato plots in 1997
(unit : g)
Measuring Rainfall Plot number
period (mm) 7 8 9 10 11

Apr.13-Jun.03 272 555.29 464.01 631.77 723.72 428.14
Jun.03-Jun.26 71 215.70 147.54 137.74 368.93 78.08
Jun.26-Jul.22 205 0.98 0.16 0.95 1.22 0.92
Jul.22-Aug.06 68 46.15 72.96 108.00 114.80 24.94
Aug.20-Sep.03 32 11.50 16.02 14.30 44.08 10.84
Sep.03-Sep.11 15 1.15 0.75 0.99 1.87 0.58
Sep.11-Sep.27 142 2.09 2.14 1.06 2.93 1.60
Total 832.86 703.58 894.82 1,257.55 545.10
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