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Relationships between saturated conductivity (Ks) and separate contents were evaluated from 44 soil series of
arable lands: 18 for paddy fields and 26 for upland crop fields. Saturated hydraulic conductivities of A, B, and
C horizons were determined with tension infiltrometer and Guelph permeameter in situ. Sand, silt, clay, and
organic matter content of each horizon were analyzed. Based on comrelation analysis, sand separate had a
positive relationship with Ks for both paddy (=0.27, p=0.017) and upland fields (1=0.24. p=0.030). Clay
content had a negative relationship with Ks for paddy soils (1=-0.32, p=0.005) while significant correlation
between them was not found for upland crop fields (1=-0.20, p=0.07). Organic matter content showed a
positive relationship with Ks only for upland crop fields (r=0.33, p=0.002). Due to low correlation coefficients
between separate contents and Ks, perfformance of pedotransfer functions was not enough to estimate Ks. It
implies that hydraulic properties of arable lands were affected by other factors rather than particle
characteristics. Platy structure and plow pan were suggested to limit Ks of paddy fields. Soil compaction and
diversity of parent materials were proposed to influence Ks of upland crop fields. It suggests that genetic
processes and artificial managements should be included in pedotransfer functions to estimate hydraulic
properties appropriately.
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Distribution of field-saturated hydraulic conductivity expressed as Log (K, x 107) of soil horizons for paddy fields (a) and
upland crop fields (b) in South Korea. The unit of Ks is cm sec”.
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Introduction
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Table 1. Selected soil series in paddy and upland soils from 11 dominant soil catenae in South Korea.

Paddy soil

Upland soil

Soil Catena -
Series

Proportion (%)] Series

Proportion (%)1

Jisan, Sachon, Ogcheon,

Sangju, Baegsan, Anryong,

Granite and Granite-Gneiss Haggog, Chilgog, Hampyeong 40.2 Seogto, Yongaye, Hogye, Gaghva 55.6
Schist and Gniess Maegog, Wolgog, Hoigog 6.5 Jigog, Suam, Ugog 16.2
Alluvial Plain Gacheon, Gocheon, Nar'ngye, 220 Hwangryong, Hwabong, 93
Seogcheon, Hamchang, Sinheung Jungdong
Volcanic Ash - 0.5 Ora, Mureung, Yongdang, 6.0
Pyoseon, Hawon
Limestone - 0.3 Pyeongan, Maji, Anmi 1.7
Porphyry Gagog 2.3 - 0.1
Gray Shale - 3.5 Banho 3.5
Rhyolite - 0.1 Ungog 1.2
Marine and Alluvial Plain Mangyeong, Jeonbuk 19.1 - 0.5
Alphine Land - 0.1 Sinbul, Mui 1.7
Ogcheon System - 0.2 Jecheon 0.7
Others 5.4 35

lProportion of each catenae out of total paddy soil area or upland soil area in South Korea
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Fig. 1. Distribution of field-saturated hydraulic conductivity expressed as Log (K, x 10”) of soil horizons for paddy fields (a) and

upland crop fields (b) in South Korea. The unit of Ks is cm sec”.
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Table 2. Pearson correlation coefficients between field-saturated hydraulic conductivity (K,) and particles at each horizon for
paddy fields and upland crop fields. Numbers in parentheses are probability. Log-transformation has been conducted for K.

Particl Paddy fields Upland crop fields
icle
Total A B C Total A B C
Sand 0.27 0.25 0.31 0.36 0.24 0.22 0.20 0.37
0.017) (0.24) (0.08) 0.11) (0.030) 0.21) (0.24) (0.19)
Silt -0.18 -0.05 -0.17 -0.33 -0.18 -0.21 -0.09 -0.44
(0.12) (0.81) (0.34) (0.15) (0.10) (0.24) (0.59) (0.11)
cl -0.32 -0.50 -0.39 -0.30 -0.20 -0.19 -0.20 -0.09
a)
Y (0.005) (0.015) (0.029) (0.19) (0.07) (0.27) (0.24) (0.75)
Oreanic matte 0.18 0.20 0.11 -0.29 0.33 0.02 0.31 0.34
r
& (0.11) (0.35) (0.54) 0.21) (0.002) (0.90) (0.06) (0.23)
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Fig. 2. Relationships between field-saturated hydraulic conductivity (K, cm sec”) and particle types for paddy soils in South

Korea.
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Table 3. Regression equations with variables selected by stepwise processes for saturated hydraulic conductivity of each horizon.

Entry significance was a<0.15.

Field type Horizon Regression equation'

All Log (Ks x 107) = -0.054 C + 0.186 OM + 2.44
paddy A Log (Ks X 103) = -0.063 C + 3.82

B Log (Ks x 107) = -0.051 C + 2.25

C Log (K x 107) = 0.021 Sa + 0.65

All Log (K x 107) = 0.013 Sa + 0.048 OM + 1.96
Upland A NA

B Log (K. x 107) = 0.064 OM + 2.23

C Log (K x 107) = -0.044 Si + 4.22

'K, is the saturated hydraulic conductivity (cm sec'l), C

is organic matter content (g kg'l).
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Fig. 3. Relationships between field-saturated hydraulic conductivity (K., cm sec™) and particle types for upland crop fields in South
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Korea.
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Conclusions
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