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The Change of Soil Physicochemical Properties by Mixture Ratio
of Inorganic Soil Amendments

Young-Sun Kim*, Tack-Soo Kim and Suon-Kyu Ham
Turfgrass Research Institute, AMENC Co. Ltd, Inchoen, Rep. of Korea

ABSTRACT

This study was conducted to investigate the effect of the mixture ratio of the
inorganic soil amendments on the soil physicochemical properties. In this experiment,
three kinds of soil amendments which had similar pH, EC and particle size, the A, B
and C, were tested. The mixture ratio of soil amendment were 0%, 3%, 5%, 7% and
10% (V/V) incorporated with sand which met to the USGA(United State of Golf
Association) particle standard. To analyze the effects of amendment on chemical soil
properties, pH, EC(electrical conductivity) and CEC(cation exchangeable capacity) were
measured. The porosity, bulk density and hydraulic conductivity also measured to
analyze the changes of physical properties.

In the chemical properties, pH was significantly related to the mixture ratios of
amendments, A and C(P<0.05), CEC and EC also related to the ratios of C(P<0.01).
When the results were applied to the USGA standard of the soil physical properties,
the optimum mixture ratios of each amendment were 3% in A and B, and 7~10% in
C. To analyze the corelation of mixture ratio versus to physical character, volume of
porosity was significantly related to the ratio of B (P<0.05), and showed similar
corelation in porosity and hydraulic conductivity with ratio of C(P<0.05). These results
indicate that types and mixture ratio of inorganic soil amendments should affect on soil
physio-chemical properties of root zone on USGA sand green.
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Table 1. The particle size and properties of sand used in this study.

Particle size(%)

pH EC

. e 4.00~ 2.00~ 1.00~ 0.5~ 0.25~ 0.15~
(1:5) @S - m’) 2.00 1.00 0.5 0.25 0.15 0.053
6.18 0.95 0.4 14 30.0 59.4 6.6 1.5




Table 2. The properties of soil amendment.
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Soil amendment pH EC I CEC I
(1:5) dS - m’ cmol. . kg

A 5.83 1.81 6.8

B 6.26 1.51 2.3

C 4.71 3.71 13.4
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Table 3. The mixture of sand and soil amendments.

IN-NH;OAc

A<¢H(constant

= o
;\gﬁ‘ﬂe

water head method) 2 = #A13}31ch
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Soil amendment

Mixture Ratio Sand A B C
0% 100% 0% 0% 0%
3% 97% 3% 3% 3%
5% 95% 5% 5% 5%
% 93% % % T%
10% 90% 10% 10% 10%
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Table 4. The change of pH, EC and CEC by mixed content of soil amendments.

Soil Amendment Mixture ratio (11):1_51) dSE-Cm'l cm(S:E-Ckg'l
0% 6.18 0.95 2.40
3% 6.24 1.02 2.50
A 5% 6.32 0.98 2.60
7% 6.35 0.98 2.60
10% 6.33 0.99 2.50
0% 6.18 0.95 2.40
3% 6.65 1.03 2.20
B 5% 6.95 1.05 2.30
7% 6.37 0.95 2.10
10% 6.38 0.93 2.20
0% 6.18 0.95 2.40
3% 6.31 0.94 2.20
C 5% 6.24 1.04 2.90
7% 6.20 0.98 2.90
10% 6.12 1.02 2.90

Table 5. The corelation coefficient between mixture ratio of soil amendment and pH, EC and CEC in

soil(n=18).
Item A B C
pH 0.8891** 0.0965 -0.4828*
EC 0.3218 -0.3121 0.6236**
CEC 0.4113 -0.2623 0.6992**
Significant at P<0.05 or 0.01, respectively.
Ast BE B¢ £3H3de W dFE A £ ATl vszsilen, o= USGA 7
A g%kal, EFNEA CE pH, EC 3 CEC  Foll A3d ez AT @A
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Table 6. The change of porosity, bulk density and hydraulic conductivity by mixed content of soil

amendments.
. air-filled capillary total bulk ydraulic
Ame%(()llrlnent mixture ratio  porosity porosity porosity density con uctivity
% g - ml” mm - hr'!
0% 25.6 19.7 45.3 1.45 1,020
3% 26.7 17.7 44.4 1.47 741
A 5% 24.5 19.0 43.6 1.50 808
7% 26.5 20.5 47.0 1.40 1,011
10% 24.2 19.5 43.7 1.49 748
0% 25.6 19.7 45.3 1.45 1,020
3% 23.7 20.0 43.7 1.49 689
B 5% 25.1 18.1 43.2 1.51 848
7% 28.0 18.8 46.8 1.41 1,296
10% 32.6 13.7 46.3 1.42 756
0% 25.6 19.7 45.3 1.45 1,020
3% 25.1 18.0 43.1 1.42 824
C 5% 26.2 20.1 46.3 1.39 801
7% 27.4 20.2 47.6 1.40 780
10% 27.2 19.8 47.0 1.49 646
UGSA standard 15-30 15-25 35-55 - 300-600"

" Applied by infiltration rate of accelerated range(USGA green specification).

Table 7. The corelation coefficient among respective physical factors in root zone mixed soil
amendments(n=18).

Ame%(()illlnent item %grglé}%} C})%)I%l(}é?{g p(}r(‘)gSilty cglr%’ (E:ltllrl%y
air-filled porosity 1.0000°
A capillary porosity -0.3050 1.0000*: .
total porosity 0.6442 0.5319 1.0000
hydraulic conductivity 0.2939 0.4335 0.6095 " 1.0000"
air-filled porosity 1.0000™
B capillary porosity -0.9468" 1.0000: .
total porosity -0.2724 0.5675 1.0000
hydraulic conductivity 0.1731 0.0284 0.5279° 1.0000"
air-filled porosity 1.0000"
C capillary porosity 0.5810: 1.0000: .
total porosity 0.9231 0.8493 1.0000
hydraulic conductivity 0.1591 -0.3636 -0.0686 1.0000™

" Significant at P<0.05 or 0.01, respectively.

7. EWNFA A FF5°] BA#AZS  IHEP<0.0DE Btk EWNEA Ce
(P<0 05)2 ¥ EA#AZF(P<0.01) 2 Fed  Fo] BA#TIH B EABTTH A

EE(P<0.01)% 1= ABAPL Btk B AP<0.01)S Bgth o] A2 %8 A B
7Hakxﬂ BEe 330 RAHRZTI(P<O.0DT 9 ZFFFo] EYo FYATRE 3l
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Table 8. The corelation coefficient between mixture ratio of soil amendment and soil physical

factors(n=18).

Item A B C
Air-filled porosity 0.1747 -0.4897 0.2083
Capillary porosity -0.3290 0.5587 0.7558"

Total porosity -0.1089 0.4175 0.4922°
Bulk density 0.1089 04175 -0.4922"
Hydraulic conductivity -0.3431 -0.0256 -0.8497"

" Significant at P<0.05 or 0.01, respectively.
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