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Abstract

BACKGROUND: Soil amendment was necessary ap-
plied for the sand that had been used to root zone of green
ground in golf course because of its low water retention
power and cation exchangeable capacity. This study was
conducted to evaluate the effect of the mixed ratio of peat
moss and coconut coir as soil amendment materials on the
soil physicochemical properties applied to rootzone
based on sand.

METHODS AND RESULTS: The soil amendments
were blended at 0, 3, 5, 7 and 10% by soil volume. The pH
in the peat moss treatment was lower than that of control
(0% soil amendment), and pH and electrical conductivity
(EC) in the coconut coir were higher. The blending ratio
of peat moss was negatively correlated with pH of root-
zone soil (p<0.01), and that of coconut coir positively
with EC (p<0.01). As compared with control, capillary
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porosity, the physical factors such as air-filled porosity,
total porosity, and hydraulic conductivity of rootzone soil
were increased by applying peat moss and coconut coir.
For correlation coefficients between percentage of soil
amendments and soil physical factors, peat moss and co-
conut coir were positively correlated with porosity and
hydraulic conductivity (p<0.01).

CONCLUSION(S): These results indicated that the ap-
plication of peat moss and coconut coir affected on the
change of physicochemical properties of rootzone soil,
and improved soil porosity and hydraulic conductivity.

Key words: Coconut coir, Hydraulic conductivity,
Peat moss, Rootzone soil, Total porosity
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Table 1. Particle size distribution of sand used in this study.
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FAZE Z3Y Fo]oJ(Hosu Science, Daejeon, Korea)
9} ¥]EX A(Kebifarm, Cheonan, Korea)E ©]-43}3 1,
FFY Foloje} FERAL o]ashy] AN, ERIE
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EQlZM| =8 H|2YE EUo|sietd EM
AlgE AEES 7] daE 105CE 249 dx]
(OF-W155, Daihan Scientific, Daegu, Korea)llA 6|7t

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 0.0% 5.6% 20.1% 37.1% 26.6% 7.6% 0.3%
USGA standard 0% 10% below 60% over 20% below 10% below

USGA: United States Golf Association

Table 2. Physicochemical characteristics of coconut coir and peat moss used in this study

Soil amendment pH (1:5) EC (dS/m) CEC (cmol./kg) Bulk density (g/cm®)
Coconut coir 5.9 52.9 0.12
Peat moss 4.0 101.1 0.16

EC: Electrical conductivity; CEC: Cation exchangeable capacity. It was used with soil amendments dried at dry oven
setting on 105C, that measured their characteristics like pH, EC, CEC, and bulk density.
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Table 3. Chemical properties in root zone soil after different blending ratio of coconut coir and peat moss

Treatments” pH (1:5) EC (dS/m) CEC (cmol./kg)

Coconut coir 0% 7.0¢” 0.07b 1.37a
3% 7.3ab 0.10a 1.60a

5% 74a 0.11a 1.60a

7% 7.3ab 0.11a 1.53a

10% 7.2b 0.11a 1.50

Peat moss 0% 7.0a 0.07a 1.37b
3% 6.8b 0.08a 1.53b

5% 6.3c 0.06a 1.70b

7% 5.9 0.07a 2.10ab

10% 5.7e 0.07a 3.37a

T-test * ) ok o *

EC: Electrical conductivity; CEC: Cation exchangeable capacity.
* Treatments were as follows; 0% (only sand, sand 100%), 3% (coconut coir or peat moss 3%-+sand 97%; v/v), 5%
(coconut coir or peat moss 5%+sand 95%; v/v), 7% (coconut coir or peat moss 7%+sand 93%; v/v), 10% (coconut coir

or peat moss 10%+sand 90%; v/v).

¥ Means with same letters within a column are not significantly different by Duncan’s multiple range test at p=<0.05 level.

*%

represents a significance at the 0.01 probability level by T-test between coconut coir and peat moss

Table 4. Correlation coefficient between mixture ratio of soil amendments and respective soil chemical factor.

Soil amendments pH EC CEC
Coconut coir 0.4801 0.8323" 0.1945
Peat moss -0.9667" -0.1270 0.6882"

EC: Electrical conductivity; CEC: Cation exchangeable capacity.

*%

represents a significance at the 0.01 probability by simple correlation analysis.
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Table 5. Physical properties in root zone soil after different blending ratio of coconut coir and peat moss

Bulk density Capillary porosity Air-filled porosity Total porosity Hydraulic conductivity

Treatments’ (g/cm) (%) %) (%) (mm /hr)
Coconut 0% 1.71a” 16.7e 14.9b 31.6d 230d
coir 3% 1.57b 21.1d 16.2a 37.4c 329c¢
5% 1.53c 22.9c¢ 16.0a 38.9b 458b
7% 1.50b 23.9b 16.1a 40.0b 501b
10% 1.46a 25.0a 16.5a 41.5a 685a
Peat moss 0% 1.71a 16.7e 14.9b 31.6d 230d
3% 1.58b 19.7d 17.1a 36.8¢ 315cd
5% 1.56bc 21.6¢ 16.1ab 37.7bc 354ab
7% 1.52¢ 22.6b 16.5ab 39.1b 362a
10% 1.46d 24.1a 17 .4a 41.5a 354ab

150-300

USGA standard - 15-30 15-25 35-55 300-600

T-test - * NS NS >

USGA: United States Golf Association

* Treatments were as follows; 0% (only sand, sand 100%), 3% (coconut coir or peat moss 3%+sand 97%; v/v), 5%
(coconut coir or peat moss 5%+sand 95%; v/v), 7% (coconut coir or peat moss 7%-+sand 93%; v/v), 10% (coconut coir
or peat moss 10%+sand 90%; v/v).

¥ Means with same letters within a column are not significantly different by Duncan’s multiple range test at p=<0.05 level.

NS represents not significant, and * and ** a represent significance at the 0.05 and 0.01 probability level by T-test

between coconut coir and peat moss, respectively.

Table 6. Correlation coefficient among each physical factor in root zone soil after different blending ratio of coconut coir
and peat moss (n=18)

Soil factor” BD (@l AP TP HC
Coconut coir
BD 1.0000 -0.9893" -0.7972" -0.9999" -0.8524"
CP 1.0000 0.7009" 0.9890" 0.8893"
AP 1.0000 0.7989" 0.4971
TP 1.0000 0.8532"
HC 1.0000
Peat moss
BD 1.0000 -0.9548" -0.7685" -0.9999" -0.7109"
CP 1.0000 0.5439" 0.9542” 0.7617"
AP 1.0000 0.7700" 0.3583
TP 1.0000 0.7069"
HC 1.0000

“ Soil factors were follows. BD: Bulk density; CP: Capillary porosity; AP: Air-filled porosity; TP: Total porosity; HC:
Hydraulic conductivity.
and ** represent significant at the 0.05 and 0.01 probability level by simple correlation analysis.

*
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Table 7. Correlation coefficient between mixture ratio of soil amendments and soil factors

Soil amendments BD CP AP TP HC
Coconut coir -0.9293" 0.9477" 0.6309" 0.9303" 0.9553"
Peat moss -0.9409" 0.9816" 0.5473" 0.9415" 0.7013"

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

*
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