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The Soil Improvement and Plant Growth on the Newly-Reclaimed
Sloped Land
VI. Relationship between annual changes of soil physico-
chemical properties and yield of silage corn
Bong-Koo Hur and Moo-Sung Kim*

Summary

This study was experimented to obtain the basic information on the changeable aspect and improve-
ment of soil fertility in newly-reclaimed sloped land. Silage corn was cultivated under the six different
treatments for 4 years. The relation between the amount or ratio of annual changes of soil physico-chemi-
cal properties and yield of silage corn were analyzed.

Soil bulk density was decreased in 3rd year at topsoil, but that decreased in 4th year at subsoil. Soil
organic matter also decreased in 2nd year at topsoil, and decreased continuously at subsoil. Bulk density
and hardness of soil depths showed significant negative simple correlation with dry matter yield and ca-
tion exchange capacity showed positive. Correlation coefficient of chemical properties with dry matter
yield were low.

The range of annual changes of moisture percent, hardness and organic matter were wider than the
other properties. The significantly different of physical properties were higher than the chemical proper-
ties, and those of topsoil were higher than subsoil.

According to multiple regression between yield and physico-chemical properties of subsoil, bulk den-
sity and cation exchange capacity were in the greatest contribution at the variations, but bulk density was

greatest at the ratios.
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Table 1. Physico-chemical properties of soil before experment.

Bulk lee
Depth Hardness densit Texture pH OM require- K Ca Mg CEC
ep (mm)  omy  (USDA) (LD (%) ment (me/100g) -~
(kg/10a) L
Topsoil 16.8 131 L 483 141 214 0.17 3.78 0.27 9.1

Subsoil 234 147 L 465

1.24 363 021 2.93 021 84




Tabie 2. Annual change of soil physico-chemical properties by different soil depths.

Bulk Hardness Moisture pH oM CEC
Year density (mm) (%) (H,0 1:1) (%) (me/100g)
T e T s T s T s T s T S
Ist 118 132d 108 13dd 226a 2322 b5.la 50a 2.0a 1.0a 7.7b 7.3b
2nd 120a 135c 96d 169c 199 212b 50b 50b  l6c 176 77a 73
3rd 1156d 146a 117b 236a 149d 164d 50b 48d 20b L7b 7.5d 7.2¢c
4th 119 138 1292 205b 16.0c 48¢c 49¢ 20.ab  15¢ 7.6¢ 7.0d

T* . Topsoil, S* : Subsoil
* Values within a column followed by the same letter are not significantly different at the 5% level by DMRT.

17.2¢

Table 3. Annual change of dry matter yield of silage corn.

Treatment 1st year 2nd year 3rd year
Control 11211 1108¢ 1240d
Compost 1380e 1358bc 1409¢d
Subsoiling 2050b 1858b 1936b
Phosphate 1765¢ 1535bc 1539¢
Lime 1701d 1631bc 1636¢
Integrated- 2521a 2820a 2816a
improvement

4th year Average
859d 1082e
977d 1281d
1689b 1883b
1437¢ 1569¢
1585h 1638c
1896a 2513a

* Values within a column followed by the same letter are not significantly different at the 5% level by DMRT.

Table 4. Correlation between dry matter yield and annual change of soil physico-chemical properties.

proiglrlties Depth 1st year 2nd year 3rd year 4th year Total
Bulk density T* —0.019 —0.903** —(.880** —(.876%* —0.433**
(g/cm?®) S* —0.644** —0.708** —Q.597** —0.843** —0.495**
Hardness T —0.596** —0.541* —0.727** —0.705** —0.545%*
(mm) S —~0.272 —0.789** —0.813** —{0.758** —{0.309**
Moisture T 0.040 0.282 —0.182 0.690** 0.201
(%) S 0.57* 0.526* 0.369 —(.753** 0.343**
pH (1:1) T —0.737** 0.258 0.808** 0.389 0.143
S —0.763** 0.621** 0.690** 0.301 0.084
OM (%) T 0.281 0.108 0.354 0.681** 0.175
S —(.693** —0.093 0.170 0.409 0.003
CEC T 0.822** 0.532* 0.688** 0.273 0.542**
(me/100g) S 0.930** 0.721** 0.882** —0.602** 0.628**
T*:Topsoil, S*:Subsoil. -

*, **.Significant at p=0.05, 0.01.
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Table 5. Correlation matrix among soil physico-chemical properties and silage yield by different soil depths

(n=72).

SubSOi]TopSOil d?x;lslﬁy Hardness Moisture pH OM CEC Yield
Bulk density 0.194 -0. 123 -0. 188 -0.178 -0. 209 -0. 433**
Hardness 0.718** - -0. 381** -0. 229 0.232* -0. 475™* -0. 545**
Moisture -0. 659** -0.672** 0. 220 0. 047 0.314* 0.201
pH -0. 225 -0.418**  0.101 0.042 -0. 205 0.143
oM 0. 097 -0. 348** 0. 108 0. 393* 0.233* 0.175
CEC -0. 443** -0.215 0. 445** -0.172 0. 058 0. 542*
Yield -0. 495** -0. 309** 0.343** 0. 084 0. 003 0. 628**

*:Significant at 5% level, **:Significant at 1% level.

Table 6. Annual change of ratios of soil physico-chemical properties by different soil depths.

v Bulk density Hardness Moisture pH oM CEC
ear -
T* S* T S T S T S T S T S
S1 1.033* 1.025° 0.908° 1.289" 0.880° 0.914" 0.993° 0.994"° 0.773° 0.887" 1.009° 1.008"

S2 0.959" 1.084* 1.265" 1.392° 0.796° 0.810° 0.998* 0.970° 1.368 1.038" 0.967° 0.986"
S3 1.039" 0.940° 1.097° 0.871° 1.081" 1.051° 0.961" 1.011" 1.007" 0.874" 1.016° 0.977°

* Values within a column followed by the same letter are not significantly different at the 5% level by DMRT.
T*:Topsoil, S$*:Subsoil.
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Table 7. Correlation between the ratios of dry matter yield and ratios of annual change of soil physico-che-

mical properties.

Soil
properties Depth S1 year S2 year S3 year Total
Bulk density T -0. 080 -0.214 -0.310 -0. 268*
(g/cm®) S* 0.235 -0. 168 0.156 0. 489**
Hardness(mm) T 0.055 -0.224 0.379 0. 054
S -0. 037 -0. 143 0. 627** 0. 521**
Moisture(%) 0.204 0.274 -0. 126 -0.212
S 0. 350 0. 254 -0. 281 -0. 195
pH(1:1) 0. 088 -0. 247 -0.178 0. 105
S 0.072 0. 040 0.218 -0.075
OM(%) 0. 054 0. 267 0. 654** 0. 290*
S 0.333 -0.077 0. 485* 0. 208
CEC(me/100g) T 0.153 0.137 -0.413 -0.278*
S 0. 041 0.237 0.021 0.127
T*:Topsoil, S*:Subsoil, *, **:Significant at p=0.05, 0.01.

Table 8. Multiple linear regression between yields and variations or ratios of annual change{RAC) of the soil

physico-chemical properties.

Depth Relation R Regression coefficient - SPRC
C X Xy Xa value X, X X
Topsoil ~ Variation 0.698** 2,091.750 -1,833.990 -91.696  364.059 21.509** -0.302**  -0.335%*  (.320**
RAC 0. 360** 2.471 0,429 -0. 029 -1.066  2.476 -0. 228 -0. 043 -0. 263*
Subsoil ~ Varation 0.673** -1,057.810 -1,366.830  -1.617  643.915 18.761** -0.260* 0.510%*  0.320**
RAC 0.558** -0.660 0.831 0.160 0.575  7.549**  0.357** 0.221 0.176

Xi:Bulk density, X;:Hardness, X;:Cation exchange capacity
SPRC:Standard partial regression coefficient
*, **.Significant at p=0.05, 0.01.
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Fig. 1. Relationship between dry matter yield of silage corn and soil bulk density or cation exchange capacity
of subsoil(@ 1985, C 1986, X 1987, A 1988 year).
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