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Deter mination of Pedo-Transfer Function Using the Relation Between
Soil Particle Digribution, Organic Matter and Water M ovement
in Soil Originated from Limestone

Seung-Oh Hur,” Kang-Ho Jung, Yeon-K yu Sonn, Sang-K eun Ha, and Jeong-Gyu Kim*

National Academy of Agricultural Science, RDA, Suwon 441-707, Korea
'Division of Environmental Science and Ecological Engineering, Korea University, Seoul 136-701, Korea

Soils originated from limestone, located at the southern part of Kangwon province and Jecheon, Danyang
of Chungbuk province are mainly composed of fine texture, have different properties from soils originated
from granite and granite gneiss, especially for water movement. This study was conducted for making
PTF(Pedo-Transfer Function) for Kfs(field saturaton hydraulic conductivity) estimation, and for
investigating the relation between soil particle distribution and the infiltration and percolation rate in soils
originated from limestone. Soils used for the experiment were 6 soils of Gwarim, Mosan, Jangseong, Maji,
Anmi and Pyongan series. Infiltration and percolation rate for the soil were measured by a disc tension
infiltrometer and a Guelph permeameter, respectively. The particle size distribution and organic matter
content of the soils were analyzed. Kfs was not related with sand, silt, clay, and organic mattrer (OM)
content because of forest soils which contained high gravel, pebble, and cobble content, and O layer with
high OM content. After Mosan soil series and O layer of Gwarim series were excluded for the data
analysis, Kfs was explained as a linear function with sand and clay content and a exponential function with
OM content. As a result, the PTF equation was obtained as Kfs=-4.20558+0.479706+=(S)

+0.023187+exp(1.829+0M) (R’=0.6558").
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Upland soil
(2 series)
Pyeongan, Maji

(1 series)
Anmi

Paddy land soil

Mountain and Forest soil
(3 series)
Gwarim, Mosan, Jangseong

Limestone

' This column shows the major mother rock of soil catena.or the region located on or geological system.

Tablel. Soil series selected with soil catena for measurement of permeability.

Soil Catenal
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Fig 1. Disctension infiltrometer (DTI).
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Table 2. Physical propertiesand field saturation conductivity of soil originated from limestone.
Ssz:s LS;; Soil Depth Mmr?;;“ Depth T:Z'Jre Snd St Cay OM  Grad  Kis
cm cm % % % g kg'1 % cmhrt
o} 5 0 L 36.1 475 164 92 215
Gwaim A 5 25 20 L 36.1 475 164 37 377
B 25 40 35 L 445 388 16.7 31 26.7
C 40 100 60 SL 57.1 319 110 12 156
Mosan A 0 8 0 Si.CL 6.9 573 35.8 32 541 51
B 8 30 15 SC 6.4 504 432 3 62.5
g A 0 20 0 SL 209 539 252 35 288 214
B 20 50 30 CL 255 47.1 274 23 31
Ap 0 10 0 SL 251 55.7 192 A 123 17
Maji A 10 20 15 SL 251 55.7 192 A 18
B 20 50 25 L 380 42.8 19.3 19 133
A 0 15 0 CL 323 340 337 2 214 0.2
Anmi AB 15 25 23 SL 164 58.7 249 15 0.1
BA 25 55 50 SCL 194 529 217 10 0.01
Bw 55 100 70 SCL 71 63.9 29.0 7 0.001
A 0 15 0 SICL 194 435 371 16 6.8
Pyeongan BA 15 35 25 SL 154 58.0 26.6 7 0.2
Bt 35 50 50 CL 204 324 382 0.01

" Field saturated hydraulic conductivity
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Fig. 3. Relation between filed saturation hydraulic conductivity and soil physical properties.
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and soil physical properties except for litholsand O layer of soils.
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Table 3. Statistical analysison PTF for estimating field saturation hydraulic conductivity.
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PTF R p-vaue Std. Error
@ Kfs=-10.1677+0.45045+ (S)+0.010545+ (C)+0.458863+ exp(OM) 06177 00117 8.28
@ Kfs=13.19445+0,321953+ (S)-0.54363+ (C) 0.3939 0.04% 998
® Kfs=15.86206-0.49589+ (C)+0.374798+ exp(OM) 04740 00212 9.30
@ Kis=-9.77899+0.447001* (S)+0.456395+exp(OM) 06177 0.0031 7.93
® Kfs=-4.20558+0.479706+ (S)+0.023187+exp(1.8219<OM) 06558 00017 752

" Pedo-Transfer Function, S: Sand, C : Clay, OM : Organic Matter
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