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Abstract The pH, electrical conductivity, and cation exchangeable

bsorb 1 AP hvdrophili ) capacity (CEC) of soil blended with the three SAPs were
Supet absoroent polymets (5:3bs) are iydrophitic mole- pH 6.35-6.46, 0.09-0.65 dS/m, and 1.42-1.92 cmol/kg,

cules that can absorb large amounts of water. This study e e AL T G Ty | oo T (0l e oy

and saturated hydraulic conductivity were 21.0-29.3%,
39.2-48.7%, and 272-470 mm/hr. CEC, capillary poros-
ity, total porosity, and saturated hydraulic conductivity of

was conducted to investigate the enhancement of the
physicochemical properties of sand soil blended with
three SAPs imbibed with 100, 150, and 200-fold water.
Three treatments were applied, namely, 100SAP, 150SAP,
and 200SAP. The three SAPs were blended at concen-
trations of 0% (control), 3%, 5%, 7%, and 10% with sand.

soil were positively correlated with the ratio of the SAPs
(»<0.01). These results indicate that blending sand soil
with SAPs increased CEC, capillary porosity, and satu-
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Table 1. Particle size distribution of sand used in this study

Particle size (mm)

Item
4.00 over 4.00-2.00 2.00-1.00 1.00-0.50 0.50-0.25 0.25-0.15 0.15-0.053
Sand 0% 19.3% 38.4% 28.7% 9.2% 3.7% 0.7%
USGA standard 0% 10% below 60% over 20% below 10% below

USGA: United States Golf Association.
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Table 2. Physicochemical characteristics of super absorbent polymer used in this study

Soil amendment pH (1:5) EC (dS/m) CEC (cmol./kg) Bulk density (g/cm?)
Sand 6.54 0.10 1.32 1.61
100SAP 5.67 0.79 92 0.95
150SAP 5.64 2.26 99 0.93
200SAP 5.92 2.24 120 0.92

EC: electrical conductivity; CEC: cation exchangeable capacity.
Three super absorbent polymers (SAPs) were swelling 100, 150 and 200 folds, and referred to 100SAP, 150SAP, and

200SAP, respectively.

el SAPS] &3> Axw ®alet 747 0%, 3%, 5%,
7% R 10%E LA Fuu|z Eelal, SAPS] W&H
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Table 3. Chemical properties in root zone soil after different blending ratio of super absorbent polymer

Treatment” pH (1:5) EC (dS/m) CEC (cmol./kg)
0% 6.54a” 0.10a 1.32¢
3% 6.46b 0.09a 1.44d
100SAP 5% 6.42b 0.09a 1.55¢
7% 6.41b 0.10a 1.64b
10% 6.32b 0.09a 1.80a
0% 6.54a 0.10c 1.32e
3% 6.51b 0.63b 1.52d
150SAP 5% 6.44bc 0.64ab 1.64c
7% 6.42cd 0.65a 1.77b
10% 6.35d 0.65a 1.90a
0% 6.54a 0.10b 1.32¢
3% 6.40b 0.63a 1.42d
200SAP 5% 6.42b 0.63a 1.57¢
7% 6.42b 0.65a 1.70b
10% 6.39b 0.65a 1.92a

EC: electrical conductivity; CEC: cation exchangeable capacity.

“Treatments were as follows; 0% (only sand, sand 100%), 3% (100, 150 and 200SAP 3% + sand 97%; v/v), 5% (100, 150
and 200SAP 5% + sand 95%; v/v), 7% (100, 150 and 200SAP 7% + sand 93%; v/v), 10% (100, 150 and 200SAP 10%
+ sand 90%; v/v). 100SAP, 150SAP, and 200SAP represent SAPs swelling 100, 150 and 200 folds, respectively.
YMeans with same letters within a column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
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Table 4. Correlation coefficient between mixture ratio of soil amendments and respective soil chemical factor

Treatments” pH EC CEC
100SAP -0.7898** -0.1843"° 0.9915**
150SAP -0.9143** 0.7600** 0.9773**
200SAP -0.6070* 0.7496** 0.9839**

EC: Electrical conductivity; CEC: Cation exchangeable capacity.

“Treatments were as follows; 0% (only sand, sand 100%), 3% (100, 150 and 200SAP 3% + sand 97%; v/v), 5% (100, 150
and 200SAP 5% + sand 95%; v/v), 7% (100, 150 and 200SAP 7% + sand 93%; v/v), 10% (100, 150 and 200SAP 10% +
sand 90%; v/v). 100SAP, 150SAP, and 200SAP represent SAPs swelling 100, 150 and 200 folds, respectively.

NS, * and ** represent not significant, and a significance at the 0.05 and 0.01 probability by simple correlation analysis.

SAP A2|]7-9] EC: 7M7) 0.09-0.10, 0.10-0.65, 0.65-0.10
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Table 5. Physical properties in root zone soil after different blending ratio of super absorbent polymer

Bulk Capillary Air-filled Total Hydraulic
Treatments” density porosity porosity porosity conductivity
(g/cm’) (%) (%) (%) (mm/hr)
0% 1.62a" 20.1c 19.1a 39.1b 223c
3% 1.61ab 21.0bc 18.2a 39.2b 320b
100SAP 5% 1.56b 22.6b 18.6a 41.2b 341b
7% 1.55b 22.4b 18.9a 41.4b 374ab
10% 1.48¢ 25.9a 18.4a 44.3a 418a
0% 1.62a 20.1d 19.1a 39.1d 223e
3% 1.57b 20.8d 20.0a 40.8d 272d
150SAP 5% 1.53¢ 22.9c 19.4a 42.3c 319c
7% 1.47¢ 24.7b 20.0a 44.7b 407b
10% 1.41c 27.5a 19.2a 46.7a 470a
0% 1.62a 20.1c 19.1a 39.1c 223d
3% 1.46b 24.8b 19.9a 44.8b 312c
200SAP 5% 1.41c 27.3a 19.6a 46.9a 376b
7% 1.38¢ 28.7a 19.3a 47.9a 426ab
10% 1.36¢ 29.3a 19.4a 48.7a 462a
USGA standard - 15-30 15-25 35-55 ;gg_zgg

USGA: United States Golf Association.

“Treatments were as follows; 0% (only sand, sand 100%), 3% (100, 150 and 200SAP 3% + sand 97%; v/v), 5% (100, 150
and 200SAP 5% + sand 95%; v/v), 7% (100, 150 and 200SAP 7% + sand 93%; v/v), 10% (100, 150 and 200SAP 10% +
sand 90%; v/v). 100SAP, 150SAP, and 200SAP represent SAPs swelling 100, 150 and 200 folds, respectively.

YMeans with same letters within a column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
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Table 6. Correlation coefficient between mixture ratio of soil amendments and soil factors
Treatments” BD (@ AP TP HC
100SAP -0.8814** 0.8767** 0.25921 0.8834** 0.9134**
150SAP -0.9822** 0.9857** -0.3929™¢ 0.9829** 0.9761**
200SAP -0.9047** 0.9062** -0.0534"¢ 0.9063** 0.9346**

“Treatments were as follows; 0% (only sand, sand 100%), 3% (100, 150 and 200SAP 3% + sand 97%; v/v), 5% (100, 150
and 200SAP 5% + sand 95%; v/v), 7% (100, 150 and 200SAP 7% + sand 93%; v/v), 10% (100, 150 and 200SAP 10% +
sand 90%; v/v). 100SAP, 150SAP, and 200SAP represent SAPs swelling 100, 150 and 200 folds, respectively.

BD: Bulk density; CP: Capillary porosity; AP: Air-filled porosity; TP: Total porosity; HC: Hydraulic conductivity.

NS and ** represent not significant difference and a significance at the 0.01 probability by simple correlation analysis,

respectively.

Table 7. Correlation coefficient among each physical factor in root zone soil after different blending ratio of super

absorbent polymer

Treatments” Soil factor” (@13 AP TP HC

CP 1.0000**
AP 0.1302™ 1.0000**

100SAP s
TP 0.9579** 0.4086 1.0000**
HC 0.8208** 0.2019™° 0.8101** 1.0000**
CP 1.0000**
AP -0.4524¢ 1.0000**

150SAP -
TP 0.9865** -0.3007 1.0000**
HC 0.9698** -0.3121¢ 0.9796** 1.0000**
CP 1.0000**
AP -0.1801° 1.0000**

200SAP NS
TP 0.9672** 0.0754 1.0000**
HC 0.8738** 0.1016™° 0.9116** 1.0000**

“Treatments were as follows; 0% (only sand, sand 100%), 3% (100, 150 and 200SAP 3% + sand 97%; v/v), 5% (100, 150
and 200SAP 5% + sand 95%; v/v), 7% (100, 150 and 200SAP 7% + sand 93%; v/v), 10% (100, 150 and 200SAP 10% +
sand 90%; v/v). 100SAP, 150SAP, and 200SAP represent SAPs swelling 100, 150 and 200 folds, respectively.

YSoil factors were follows. CP: Capillary porosity; AP: Air-filled porosity; TP: Total porosity; HC: Hydraulic conductivity.
NS and ** represent not significant difference and a significance at the 0.01 probability level by simple correlation analysis.
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