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Table 2 Volumetric moisture content of red soil with different modifiers %
P F#& 0.5%k: 2.5%]JK; 5.0%f% 0.5%%T 4k 2.5% 24k 5.0%2] 4k 0.5%JR & 25%E 4 5.0%E 4
1 38324129 36.7941.68 38.10+2.73 38.7840.81 34.2741.82  4532#1.72  41.04#.79  38.00+2.26 37.6442.23  36.0421.35
2 38024146 36.80+223 33.83#4.20 34214036 33.27#163 41744134 3657491 34524277 356542.23  33.9620.94
3 3558#1.99 33784205 20564438 29.64#055 3153#152 38154177  33.1041.60 32.05%2.40 33.70#1.95  28.8840.90
4  3213#154 20374193 25294425 250640.66 28.79#1.62 35574177  30.63#l.55 27.5842.32 29.75#4.77  23.80#1.03
5 2019#1.76 2565+1.82 21.024375 20.49#058 26.05+1.49  32.88#1.74 28174146 24102223 258041.60  19.7230.95
6 27.25#1.60 2293#167 16752352 15924048 23.32#157  2950#1.71 2470450 22.63#2.16 21.85#.53  15.6421.19
7 2331#.71 1921#161 12484308 11.35#0.69 20.08#1.53  2581#158  20.23#.40 17.15%2.29 17.91#.41 11564111
8  20.07#162 1450150 821+298  8.77#0.89  17.84#154  2022#148  16.76#1.46  13.68+1.88 13.9641.35 7.4841.09
9 1742#4163 10.78#.57 7.3742.81 6454083 15104145  1853#1.32  16.27#.38  10.27H.75 10.01+.23 6.4341.19
10 17.23#55 10.72#1.47 7.0422.68  6.06#0.93  1509#1.53  18.04#1.32  15.68#1.27  10.11#.70 9.5841.15 6.1621.12
k3 TR R ALEERBE o KE
Table 3 Mass moisture content of filter paper in red soil with different modifiers %
H5 #4 0.5%/1% 2.5%Ji% 5.0%Ji% 0.5%%T 4 2.5%2F 4k 5.0%2 4 0.5%R & 25%RE  5.0%IRE
1 138.98#1.14 136.2620.18 50.9440.04 43.3520.03 138124097 59.1840.08  85.0940.04 852540.08  45.79#0.03  34.3510.03
2 110.5530.56 125.5910.49 42.2840.04 38.9840.04 116.114056  43.30#0.09  66.0740.69 56.9640.34  38.8420.06  30.3840.04
3 77804754 83424043 38.330.04 36.000.08 87.0147.27  37.07#0.36  44.1820.76  43.042054  36.3441.11  26.2840.06
4 51524437 60134654 351820.13 34443021 50.59#1.71  30.8640.16  37.6521.44  37.2240.82  32.04#1.09 22.2740.11
5  405831.78  42.6430.83  32.0420.14 32.9830.16 40432024 24694030  30.2321.00 31.0820.47  27.2630.22  18.1740.12
6 33174054  36.3930.21  29.0920.49 31.4630.25 33462057  18.49#0.09  22.8820.38 25224032  22.8830.11 14.1140.02
7 26.6330.38  30.330.61 25943043 29.8430.39  26.30#0.18 12204005  15.8740.17  18.9240.09  18.5620.06  10.1420.04
8  20.1530.12 24.1330.14 19.8740.09 28.3830.37  19.2640.14 6.0040.05 8.7520.05  12.7930.13  14.24#0.08  6.0320.05
9 13724005 153620.10 15.63#0.07 23.20#0.38  10.6820.05 2.2440.06 4.5940.05 7.0240.04 8.5240.06  2.5020.04
10  6.28#0.03  10.0620.02  9.3530.05 18.8740.32  7.4840.05 0.1240.07 0.1140.07 0.99+40.06 5.70#0.05  0.2420.07
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Table 4 Matrix suction of red soil with different modifiers kPa
Y5 =+ 0.5%/1% 2.5%1% 5.0%/k 0.5%%4T 4 2 5% 4 5.0%%4T 4 0.5%R & 2.5%IR & 5.0%JR &
1 3.9440.15 4.3140.03 82.1040.13 165.430.73 4.05140.14 61.7640.17 25.2440.03 25.1040.07 111.0520.53 720.8043.51
2 10.4840.20 6.2440.10 197.15+.26 337.8142.40 8.6540.17 166.88+2.52 48.7441.15 42.36410.95 346.0143.35 1378.2149.46
3 37.8048.35 26.7540.40 375.7742.28 550.6247.15 27.2345.86 465.42426.59 150.03+17.94 177.3615.38 561.86+93.06 2 696.00425.63
4 107.78+21.17 72.05+15.33 630.13+12.94 711.88424.49 85.3645.66 1277.31433.65 476.81498.06 470.42460.02 1133.04+185.89 5195.62496.47
5 313.52475.61 194.34425.06 1052.07424.16 903.21423.06 267.56410.41 3515.09+169.73 1505.774227.22 1248.01494.12 2301.68483.28 10 162.874202.01
6 890.72476.29 517.99+18.03 1728.37+136.92 1160.07247.66 850.86+477.71 9 634.38+148.53 4743.624292.58 3225.97+160.92 4 698.93483.23 19 705.45453.77

7 2569.75#156.79  1430.6+137.19  2882.15+198.11 1520.70495.64 2 689.91479.64 26 941.884221.53 14 802.584403.25 8 987.54+128.66 9522.99+100.06 37 695.864232.22
8 7342.43+141.53 3832.72489.59  7694.45#112.71 1930.09+116.23 8495.22+189.31 74 176.883646.99 47 330.864414.46 24 464.86+497.68 19 315.214259.71 73 893.524556.49
9 20 995.48+185.07 16 066.713259.14 15 361.89+165.69 4 503.474279.75 34 545.984275.05 137 341.24+1 419.34 93 458.744776.43 62 855.0904418.47 49 180.584508.21 131 497.69+938.94

10 70 863.854321.81 38 216.45494.39 42 928.924372.46 9 117.983474.24 58 251.584528.35 194 251.4142 294,39 194 303.8842 261.98 168 370.87+1 601.74 77 912.174598.75 190 445.96+2 351.93
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Fig.6 Residual moisture content of red soil with different modifiers
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Table 5 Volume moisture content selection %
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Table 6 Adsorption intensity of different volume moisture content of red soil with different amendments
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Abstract: [Objective] Amending degraded soils with soil conditioners is a technique widely used to improve soil
quality. Different conditioners are commercially available but their effect on soil release curve is less understood.
The purpose of this paper is to compare change in water characteristic curves of a red loam soils amended using
different soil modifiers. [Method] The soil was amended by glutinous rice gum, wood fiber, and their mixture at
different ratios. We measured the change in matrix suction () and volumetric soil water content (6,) of each soil
sample. The internal friction angle (¢) of the soil at saturation was determined using the direct shear test method,
from which we calculated the adsorption strength (z,) of the soil using the Fredlund double stress variable shear
strength. [Result] O Glutinous rice gum and wood fiber both increased the saturated soil water content (), while
their mixture reduced 8. Glutinous rice gum and its mixture with wood fiber reduced the residual soil water content
(6n), while the wood fiber working alone only reduced the residual water content when the amendment ratio was low
or high. All three modifiers increased the air-entry value (), with the increase ranked in the order of the mixture >
glutinous rice gum > wood fiber. Glutinous rice gum reduced the residual matric potential (y;), while the wood fiber
increased w,, with the mixture in the between with its y, higher than that of the non-amended soil. The matric
potential decreased fastest as soil water content increased in the glutinous rice gum treatment, followed by the
mixture and wood fiber. @AII conditioners increased the adsorption strength z,, and the shear strength decreased
with the increase in . For soil water content in the range of 23.73%~30.76%, amending the soil with 2.5%~5.0% of
wood fiber gave the highest adsorption strength, followed by non-amended soil, the amendment by 2.5%~5.0% of
mixture, and the amendment by 0.5%~5.0% of glutinous rice gum. [Conclusion] (WGlutinous rice gum mainly
reduced the ability of the soil to hold water. Wood fiber influenced &, 6, and w, most and improved the ability of the
soil to hold water. The mixture of wood fiber and glutinous rice gum increased w, most, improving the ability of soil
to hold water in the wet-end, but reduced water-holding capacity of the soil in the middle range. @The effect of
different modifiers in increasing z,, is ranked in the order of wood fiber> glutinous rice gum > their mixture.

Key words: soil amendments; red loam; matric suction; soil-water characteristic curve; the adsorption strength
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