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Physico-Chemical Properties on the Management groups

of Upland Soils in Korea

Sang-Kyu Rim*,Bong-Koo Hur**

Sug-Jae Jung* and Geun-Soo Hyeon*

ABSTRACT

To grasp the physico-chemical properties on the management groups of upland soil,the data obtained from the
detailed soil survey which conducted from 1964 to 1979 by Agricultural Sciences Institute, were analyzed and
classified.The clay content in A horizon soil was low in sandy textured and well adapted types and high in heavy
clayey type,and that in B horizon was lowest in volcanic ash type and highest in heavy clayey type. High organic
matter content was found in the volcanic ash and plateau type. The correlations among soil physico-chemical
properties were significant. Especially cation exchange capacity of B horizon soil was highly correlated with the
content of available water,clay,silt and organic matter positively.

Key words : Upland soil,Soil management groups, Soil physico-chemical properties.

1

il

wo w Ffise Ede Bz t2a Al
HE A8 Ay W] st EY S8 3E)
o) by 23 ke kel $EE Aoz
22 o] HikS flalE Bl 540 2 H e 2t
Bof il BEd@l o] FOAEF fofslok st
(86 %5 ,1979: 6 % 1996 F) %£,1988; #) %,1987:
i %.1984).

AUEFZAPE 19649%E 19799714 54714
T4 FHste gugo] mel e 1257 tifEHT
o] wialy on] WESkY] X|q EdulS BEA T, ARk
I, AL, AT 59 290 nE 3 e FaY

FEGE (ESERATRFFERT, 1977) 0] AAIEH o] JA de] o
53 ok wEA] A F7R = BRG] EvsEhH <l
ExJol theh A7) s, 1k, LR, EFEe - 3k
5 ZRNR SRR oR Fawo] (e} £4,1973:
5 1989 #reb k1964 #F %,1984: #F %,1991:
kb 55,1994 117,1973). 1 SN = ZEe] F59} 2
ASE THLRE B3 ApollM e v S FElAt
o] FZFoly ARlY & 9 EGEAY N Foll gt
W5 (A5 %1991 %% %,1990: % % 1973 H1y}
4:,1988: 14 % 1979: Ml %,1975)7} S},

B ATE wEF M 22 - 3eAQ S I
i knlgto = gho 2 wrEeke] delAd fis
8 7| ZA RS A we=t B o] 9t}

g}

* AR AR (National Institute of Agricultural Science and Technology, RDA,Suwon 441-707 Korea)
R FEA TR (Research Management Bureau, RDA,Suwon 441-707 Korea)



J. KOREAN SOC, SOIL SCI. FERT. 1996. Vol. 30. No. 1

Table 1. Mean values of physico-chemical properties by different upland soil types and soil horizons

] . Well adapted Sandy textured Heavy clayey Newly reclaimed Plateau Volcanic ash

Properties AN B A B A B A B A B A B
Sand(%) b2.1 42.0 60.3 424 24.3 17.1 4.1 358 384 312 25.8 239
Silt(%) 34.3 38.3 280 378 494 474 375 383 41.7 38.8 55.3 59.1
Clay(%) 13.6 19.7 11.7 19.8 26.3 855 184 259 19.9 24.0 18.9 17.0
Av.Water(%) 13.6 14.2 114 187 16.2 16.2 144 154 229 17.6 215 29.2
pH(1:5) 5.5 5.6 5.6 5.7 55 5.6 5.2 53 5.3 5.5 5.6 5.7
OM(g/kg) 17.0 11.0 19.0 17.0 20.0 9.0 16.0 8.0 59.0 21.0 98.0 74.0
K(emol* /kg) 0.3 0.2 0.3 0.3 04 0.2 0.3 0.2 04 0.3 0.4 0.2
Calcmol*/kg) 3.7 38 32 3.9 3.9 3.3 2.8 2.1 2.5 1.5 44 2.6
Mg(cmol/kg) Ld 1.3 0.9 1.2 1.5 2.1 1.0 1.1 0.6 0.6 14 1.2
Na(cmol */kg) 0.2 0.2 02 02 0.2 0.2 0.1 0.2 0.2 0.1 0.3 0.3
CEC(cmol* /kg) 8.8 92 8.1 10.2 11.1 11.8 9.0 94 13.2 104 227 17.9
BS(%) 61.5 61.7 62.6 536 54.2 50.5 498  39.6 28.0 244 449 34.0
Av.P:20s(mg/kg) 186.8  49.7 1312 605 86.4 19.6 84.8 179 97.5 33.7 50.8 15.8

D> At Ahorizon, B : B horizon
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Table 2. Mean values of physico-chemical properties of well adapted upland soil by different topographies and soil

horizons (45 soil series)

i Fan & Valleys River side Inland plain Diluvial terraces Coastal plain Lava plain
Properties .
A’ B A B A B A B A B A B
Sand(%) 50.2 431 677 614 52.1 23.9 389 419 65.1 734 314 15.6
Silt(%) 344 370 237 248 379 599 51.8 447 238 152 523 581
Clay(%) 154 199 86 138 10.0 16.2 93 134 1.1 114 163 263
Av.Water(%) 133 137 114 142 14.9 21.2 31.8 300 9.0 7.0 16.8 14.8
pH(1:5) 5.5 5.6 54 4.7 54 5.9 52 6.0 4.7 59 59 6.5
OM (g/kg) 190 110 140 150 14.0 12.0 310 110 120 10.0 220 16.0
K(emol* /kg) 0.3 0.2 0.3 0.1 0.3 0.1 6.7 12 0.2 0.1 0.7 0.3
Calcmol’ /kg) 3.7 3.6 3.0 2.7 4.0 6.0 6.0 8.9 22 1.8 94 132
Mg(cmol/kg) L1 1.3 0.9 0.3 1.0 1% 04 0.6 0.7 0.3 2.5 3.0
Nalcmol’ /kg) 0.2 0.2 0.1 0.1 0.2 0.1 1.3 1.7 0.1 0.1 0.3 0.3
CEC(emol* /kg) 9.1 9.1 73 1156 8.0 9.8 212 193 7.3 5.0 16.1 16.2
BS(%) 598 606 589 215 67.4 79.7 680  95.0 429 537 780  96.1
Av.P:Os(mg/kg) 176.0  50.0 2298  16.0 201.0 36.8 34.0 9.0 261.7 199.5 2290 940
» A Ahorizon, B : B horizon
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Table 3. Mean values of physico-chemical properties of sandy textured upland soil by different topographies and soil

horizons (36 soil series)

. Mountain foot Fan & Valleys River side Coastal plain Lava plain
Properties
A’ B A B A B A B A B
Sand (%) 47.1 51.6 50.4 54.1 79.3 87.8 86.6 90.4 33.2 16.8
Silt(%) 36.5 324 35.3 30.7 14.9 85 10.2 6.9 55.3 60.5
Clay(%) 16.4 16.0 14.3 152 5.8 3.7 32 2.7 11.5 22.7
Av.Water(%) 14.7 13.0 131 11.7 7.3 6.4 6.4 55 19.0 16.8
pH(1:5) 55 5.6 5.6 59 5.7 6.0 6.1 6.2 6.4 7.5
OM(g/kg) 26.0 12.0 23.0 15.0 9.0 4.0 10.0 5.0 25.0 21.0
K(cmol/kg) 0.3 0.2 0.5 04 0.2 0.1 0.1 0.1 0.6 04
Calemol*/kg) 35 2 44 41 2.3 1. 1.6 1.2 6.8 9.7
Mg(cmol/kg) 1.0 0:9 1.1 1.3 0.8 0.6 0.3 0.3 12 1.2
Na(emol/kg) 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.3
CEC(cmol * /kg) 10.1 84 9.9 94 5.1 3.7 4.0 2.8 10.5 124
BS(%) 50.7 478 63.6 64.2 72.5 4.5 76.3 78.9 82.2 93.3
Av.P20s(mg/kg) 116.0 35.3 200.0 54.9 100.4 37.9 724 7.8 198.0 32.0

> A ¢ Ahorizon, B : B horizon
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Table 4. Correlation matrix between 13 variables in the B horizon of well adapted upland soil

Sand
-0.937* Silt
-0.773™  0.504™ Clay
0.717*  0.708"  0.489"  Av.Water
-0.084" 0.111*  0.006* 0.065* pH
-0.129"*  0.113*  0.114™ 0.170™ -0.072" OM
-0.003" 0.011*  -0.013" 0.124*  0.065% 0.180** K
-0.183"  0.205"  0.082° 0.246™ 0478  0.047"  0.074" Ca
-0.324*  0.286™  0.283" 0309  0.366" -0.062" 0.028* 0.509** Mg
0171 0.143%  0.164™ 0158 0.096*  -0.002 0.213*  0.119*  0.200* Na
-0.504* 0430 0469  0532% 0130 0.346"  0.140*  0.360**  0.384**  0.131*" CEC
0.018* 0.016*  -0.074*  -0.030* 0433 -0.143*  0.068" 0.698"  0.500™  0.143™ -0.139* BS
0.189™ -0.150"* -0.196™ -0.249"  -0.044" 0.281*  0.214™ 0002  -0.102" -0.061*  0.002 0.048" P:0s
* ! Significant at 5%,  **: Significant at 1%
Frequency Distribution (%) (1987)2 Wit WpiEs}t 13 AFe] AAE, H
100 o 2 2ty
a0 @ (Bemol * kg 01 €10 O 5 B (20 20 _,]' [15(197 4)& e -’] TR &1 #%HE"’} ‘IT7]E§:}' -"]‘
o AIZ T gl 9t
¥ =

Well adapted
Fig.1. Frequency histogram of soil cation exchange
capacity level at well adapted and sandy textured

types

Sandy textured

9] 72.4 mg/Kgl & Woks ¥
/Kg ooz =3ttt BZ9
A3 gy,

O% 1 WEST Sl

2 1992) 2 Ad B2 25y
x| ghg-BF AT B
5~10cmol*/Kge] ¥ ¢lel A<
QAL i HEE el e ¥ 15emol/Kg ©l
o] 3.3%, AHAREe] 7.3% E3HE o] 9l

F 45 HEWE AZHT Q192 S
S Aeg FHHE BZY 137 Eel3tety
FHEGREE 2 AQld Belgshd ozt s
Tl ] UATh. el &A1 g fRuK
g, AE, T"&(xJS’Jr %71 Skt el o] FHEE,
B o S

FSRs)

s

-
Y,

6

(o]

Z]
p =

b A

tl

Bt

3z
u_v_ao

y.1990).

ot

2 CECH

of
)
O

_70_

TR0 KA A9E o] 88to] I,
W 9t il e Eoke] &l e 548 24
B3 dibs o 2

LRt Eis e B ASele At BE
ol A skska mkdelA 7P Esker] BIAAE

i)

ghaks|iro] Eokth EFel = sk ih-S Aol dtas
BZo] AZ KR Skt
2. Aira e o 3] Lol vlste] st

Brady,N.C.1990. The nature and properties of soils.10th
edition.pp631. MacMillan Publishing Co.Inc.New York.
fAL phE . 1973, felvieh el fokodell vAle HREol o



RIM ET AL : PHYSICO-CHEMICAL

g B SRR (REBRBER) 15229 ~ 36.

WAL, AR, WIEEER B8RS AR, ). 1989. WSl BfE S
B2 Rt A R SRikel B BIR. REGRCE (LK
#)31(3): 8 ~ 16.

AR TR 1964, BiELERN L) BE BT (i B
Hi)7(1):73 ~ 5.

REAS L AR PR, TR, 1984, Selvie 1o R E L
) PR ALRE 17(4):330 ~ 336.

AL, Gk, JE OIS, 1991 Htige] LA WpEUE el AHRY MR 8
R WFgEaRCiE 12:87 ~ 95.

AR FE L, SRR G AR 1987, R M) w3kt
o) e, MRS 20(3):205 ~ 208.

SRAEIRE, MIFTRE, FEIE . 1980. F-eivhel Wtifie] JkonZE el Bate].
AR 13(1):1~ 6.

RBAR T ik AR AMKCR BRESR 1991 2l e IR &
R By e (HBIBERR) 33(2) 153 ~ 60.

AR, TR — Bk, Tk SRR 1k /L. 1996 AT SBAH ek
AZ i ATES 29(2):81 ~ 85.

ZEHeE HCHE, S5 AR, 1990. R SRS 919 HiftsTT AL e A
AR A (TR 32(2): 24 ~ 30.

SAFHREUE JEERAIIERT. 1977 L5 AR B ERER R
7(1964- 1976) JKJ.

FESEARFERT . 1992. B 3903 KR . pp 7 25.

_71_

PROPERTIES OF UPLAND SOIL

SUlEAR WIS APk, 1973 kel HuJonEREst Rt it
6(1): 53 ~ 60.

FRELSE B AR IS5 1988 R tagie) {1y ik MFgE. 18l %Mk
Baoramst sfiel B WARIR. RGSCE(EIILERR)30(2):29
~ 35.

FRELSE M. 1994 8 Like] 25 R
FARE. HAERE 27(3):179 ~ 188,

4. 1993 5k B AT BRI 2y Mk AT =
33(4).

Gl R 2E NRE B

7 8(3):121 ~ 133.
BT, 1987 ESE ) 9} A8 INEHEE pp 253,
SET, 4. 1988 BHIEHL HI-HiEe) e Hbbko] Wa WIZE.2. 1A ik
FET BIA HIILEWET ) B, SRR 21(2):195 ~ 201,
#1974, H-40e) A HEE Apa Rhe] B BE e

i 7(1):17 ~ 21
REEEE 1973 F-2luhet mtie] FHE(H 5 A% 3 diAo) R 2d A8

AES FAoR). #Eiat6(1):35 ~ 52.
LR B E o, AR, B 1979 ] L ake] LR APl W #F
6.1 HHIGREE SmRT-o] filid Rk pbGRE 19:41 ~ 50.
AL, bk 2L IR, FFSE. 1984, -2l vh el = ) ek
el &g B2 8 I ek i, TR 17(4):406 ~
414.



