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pH{Hz0), pH(KCI), CEC{cation exchange capacity), O.M.{organic matter) and exchangeable cations(K, Na, Ca,
Mg) of paddy soil, upland sotl and forest soil in Kumi city were investigated for the purpose of knowing soil

acidification and the correlation between soil acidification and leaching of inorganic salts.

The mean pH(H:0} values of paddy soil were 5.23(surface scil) and 5.69(subsoil), and those of upland soil
were 6.37(surface scil) and 6.11(subsoil), and those of forest soit were 4.67(surface soil) and 4.74(subsoil). The
mean pH(KCIl) values of paddy soil were 4.59(surface soil) and 4.98(subscil}, and those of upland soil were
5.48(surface soil) and 5.04(subsoil), and those of forest soil were 3.82(surface scil) and 3.89(subscil}. The

acidification of forest soil was more rapid than that of paddy scil and upland soil.

The total mean amounts of exchangeable cations(K, Na, Ca, Mg) in paddy soils were 6.14me/100g(surface

soil) and 5.64me/100g(subscil), and those in upland soils were 6.86me/100g(surface soil)

and 6.65

me/100g(subsoil), and those in forest soils were 4.06me/100g(surface soil) and 3.34me/100g(subsoil). The

contents of inorganic salts in forest soil were much less than those of paddy scil and upland soil.

The correlation coefficients(r) between pH{Hz0) values and the total amounts of exchangeable cations in soils
were 06635 (surface soil) and 0.6946" (subsoil), and those between pH(KCl) values and exchangeable cations in
soils were 0.66297 (surface soil) and 05675 (subsoil). The correlation between soil acidification and leaching of

inorganic salts in soil was positively significant at 1% level.
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Table 1. Physico-chemical properties of some paddy

soils.
5 . pII(1S) oM. CEC
amples Seil types
IO KCI (%) (me/100g)
Pl surface soil 65 55 0.32 150
subsoil 6.7 5.7 0.24 118
™ surface soil 49 44 1.42 56
subsoil 54 48 1.34 n8
M surface soil 55 50 156 78
subsoil 6.1 5.3 1.57 76
P surface soil 45 40 203 54
subsuil 49 44 205 fifi)
5 surface soil 39 35 063 3.0
subsoil 45 37 0.39 3.0
6 surface soil 3.1 46 109 4.2
subsoil 51 52 1.09 44
7 surface soil 57 418 156 8.2
subsgoil 6.1 5.2 148 8.4
- surface svil 57 49 1.33 18
subsoil 5.1 5.3 101 3.2
=
mean surface soil :(12'39 f(?gz "}02119 ‘*‘, 12«21
oE swbsiil | £5%  fao3 | 1o | Sow

* slandard error
=Ee pHHQO) Mg BE9 4% 523 JESY
5690l slon, pHIKC) Hite FEY AS 450 4EH
Ae 4983 #F7ETHE Hrd EE 1.24% 4R
1.15%0lg e, CEC ##S EE 728me/100g, HE
6.87me/100g21 3t o) H T #AME S8 e
ok 243 FAalg Ang

& 5| 19849 ¢ ek B4 Aol Zasjety
B4e AR upel  2EW, =EG(147 AR
pHHO) Hue BE 54, AE 5201920, pHIKCD
HE L EE 44, AE 4829 #FrlEF] HEL
H2E 278%, AE 17B%0)9lerd, CECY Hi2 HE
10.19me/100g, 4 E 9.85me/100g 131t}
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Table 2. Physico-chemical properties of some upland

-

Table 3. Physico-chemical properties of some

forest sotls.

soils.
Samples | Soil types plI(1:5) OM. CEC
0 KCIL 9¢) {me/100g)
ul surface soil 6.3 54 056 R4
subsoil 6.3 5.3 0.81 7.2
u2 surface soil a6 46 154 74
subsoil 60 50 0.88 70
U3 surface soil 60 5.7 178 a0
subsoil 68 6.5 1.25 66
s surface soil 65 5.2 (.81 50
subsoil 6.7 5.7 0.96 5.0
Us surface soil 64 54 1.40 48
subsoil 49 3.7 1.03 38
s surface soil 58 46 0.74 78
subsoil 48 3.6 067 78
U7 surface soil 80 47 0,74 40
subsol 56 4.1 0.67 5.2
IR surface soil 5% 49 0.59 72
subsoil 56 46 0.15 88
Uy surface soil 70 6.4 067 66
subsoll 65 48 0.07 70
Uln surface soil 82 79 045 76
subsoil 7.9 7.1 067 8.0
mean | Surface soil ‘903}’7 +5 61.%'3 909114 19 0.%?18
SE absil | Sty C%s | So1a | Som

* standard crror
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Sampes | Sl types plI(1:5) oM CEC
110 K(CI (%) (me/100g)
M1 surface soil 42 40 9.21 94
subsoil 38 4.1 354 76
M 2 surface soil 43 39 407 106
) subsoil 41 3% 0207 10.2
M3 surface soil 46 39 496 80
subsoil 44 3.6 3.4 5.8
M4 surface soil 50 40 6.38 9.0
subsoil 47 37 283 82
M5 surface soil 48 38 3.4 6.0
subsoil 52 4.1 283 4.0
M6 surface soil 5.1 4.1 357 6.8
subsoil 49 39 1.79 6.2
M 7 surface soil 49 38 322 58
subsoil 52 40 3.22 6.2
M 8 surface soil 47 37 283 64
subsoil b2 4.1 3.22 64
M surface soil 45 34 322 7.2
subsail 5.0 36 143 86
: surface soil 46 36 143 42
MI0 subsoil 49 39 1.07 30
mean | surface soil ‘:1065’? j 5%5 +4 dggg "'7 0322

* standard crror
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* . ]. Korean Soc. Soil Sci. Fert., 22(1), 45~52.
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8 surtace soi Table 4. The contents of exchangeable cations in
. some paddy soil. (me/100g)
7 . Sampes | Soll types K Na Ca Mg | Total
¢ - L py |surface soil [ C17 060 764 416 | 1357
P e subsoil | 020 031 605 378 | 10.M
T * e surface soil | 012 043 303 151 | 715
o, - P2 ) S
s * ¢ subsoil 010 043 370 1.81 6.04
paddy sail upland soil forest soil “cuttrvaled sed M surface soil ¢ 0.17 .43 583 209 1152
subsoil subsoil 015 051 576 230 872
| - surface soil | 021 021 3.61 091 894
| . subsoil | 017 021 336 08 | 460
5 1 . 5 surface soil | 0.10 025 0.76 029 6.4
Sl L s subscil | 00A Q17 066 026 | 114
° > ..- * e . .“. "',.. 6 surface soil | 013 (.23 229 068 9.33
L R subsoil | 009 027 277 075 | 388
N - surface soil | 023 042 434 178 | 1377
paady soil upland soil tarast soil =cullivaled sl SubSOil 012 042 375 129 5»58
Fig. 2. Comparision of pH(KCD values by considering pg | surface soil | 019 038 429 135 3 144
some soil types. subsoil | G2 043 337 085 | 478
* - ]. Karean Soc. Soil Sci. Fert.,, 22(1), 4552, mean | Surface soil *00152 903[7)5 136)‘(—?5 ,lé’:iz f']lfllg
AR EoHculivated soll) B W 5000 10gna o0 | ssa | % SR TR R | T

A e F AaA Bay, AET, ¢FE, 47T dd + standard error
A AFEe AR B DH:-:E"U:}.

AAANEY 52 A AFANEG pHE &7 36, wrECke] H@Aloke] L #ay
B4R LG pHet vl RER] Ag Zlolnh eEokol #49 K Na Ca 2 Mg ol &9 stakg =

)

AEESY pH(H0)% pHKCH7E wE%elu ME  Agt Ane Table 59 2o
kel pH(H)S pHKCDETH AAsA & g4 v
Weleh & A EGe s mEge|td wE R b
A 22l {15301 wEA et dded, ole =EY

Table 5. The contents of exchangeable cations in

oL} LS BBABe AAAZA O A0k qA — some upland solls (mc/1008)
A A H]f—’— sl 212 ezt 0]_?_0_]7‘] 91| myite A Samples | Soil l.ypcs. K Na Ca Mg | Total
se 544 pAsa ) ween Adud wmy  w | VUM T N % iy | o
A 53 LI'E‘]' AEE%e pHE ﬁ-ﬂ%"%. A& F Uz surface soil 095 074 4,00 1.13 6.87
Ef AAzs 542 & B4 Asid pHr) o) & subsail 105 126 358 18 | 72
e Aoz HYzryn £ HLE%[:__] pHE 7 723 u3 surface .soi] 024 155 295 154 628
e L 09 an m o
M A AAARY pH7E ‘3;‘151 WA vrebd U el | 0 0w os  130 | 267
" U5 surface soil 0.35 0.23 1.38 141 337
35 FES zgAdekel & ¥ subsail 004 03 131 0% | 273
EokEd 7HA YuiR o2 w49 g Acro| 2L K, U6 surface .sui] 0.82 1.19 490 0.88 779
N Co Mo 59 WIBE, oBE 59 2193 sl Lo b2 03 e
4w EF Eag} EW 540 d3E dEn 53 U | et | o0 om 33 4 | 502
Boko] MAFHA o]F AFe H@o] HHH E4Y yg | suface soil [ 054 077 476 180 | 787
#eAdo] =A vimpRc) kFUlRl@, =R X FA ke subsail 017 097 635 246 | 1055
& #ue zAba AFE Table 49 2tet, g | svrfece scil [ 01071 491 13 |77
xEY FEo K. Na, Ca, Mg jgﬁ@_—%t% zvz} (.17 subsoil 0.08 0.68 6.81 166 923
P 5 » soi ) 38 B04 340 | 1207
me/100g, 0.37me/100g, 3%8me/100g, L62me/l00golgle. Ui | Sace sl A o am BM 00 |
B, 4E9 K, Na, Ca Mg BIELFL 274 0.13me/ ot L 0% om Al 16 | 6%
100g, 0.34me/100g, 3.68me/100g, 1.49me/100gel T}, A mean | AP | £019 004 *O61 024 | 1088
dyole = TS EE 6lme100g, Ae  OF | e | S SN Hk 2| %
5.64me/100g ] 1t} : « standard crror
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ZEe K, Na Ca Mg H7FEFHE ZtEd 055me
/100g, 0.73me/100g, 3.96me/100g, 1.62me/100geIoH,
B9 K, Na, Ca, Mg HFH%E L 2tz 044 me/100g,
0.79me/100g, 3.81me/100g, 1.61me/100golsic}. A A
ol = HFFBE BE 686me/100g, NE 665me
/100g o} it

# 279 Al dad, wE%) FHE K, Na, Ca,
Mg He#Ee TEAME 47 044me/100g, 0.18me/
100g, 4.12me/100g, 1.16me/100gei%ion], AEdAx z}
7} 0.28me/100g, 0.21me/100g 3.69me/ 100g, 1.30me/100g
o]t}

37 AHEEYS A g el 3t
sbg ek 348 K, Na, Ca ¥ Mg ¢}29 &3¢
ZA g A3 Table 63 #4ch

Table 6. The contents of exchangeable cations of

some forest soils. (me/100g)

Samples | Soil Lypes K Na Ca Mg Total
M1 surface soil | (.18 090 004 0.20 132
) subsail 015 0.9 0.02 0.04 116
A 9 surface soil | C.17 1.20 2.19 0.12 168
) subsail 0.18 1.32 0.66 0.12 228
M 3 surface soil | 031 1.08 310 2.20 6.69
o subsoil 0.18 1.04 1.13 0.45 2.80
M4 surface soil [ Q.79 118 456 1.61 8.4
subsoil (.45 105 229 0.67 4.50
M5 surface soil | 0.25 093 366 037 521
subsoil 0.26 067 1.80 057 330
M6 surface soil | 031 0.66 1.74 0.48 319
subsoil 0.23 0.70 111 0.42 246
M7 surface soil | Q.17 028 2.10 0.72 327
subsoil 0.20 1.27 2.44 0.52 483
A8 surtace scil | 0.21 061 147 059 288
subsoil 0.20 111 2.98 1.06 535
M9 surface soil | 0.20 (.56 155 142 403
subsoil 0.10 (.78 1.59 297 544
M 10 surface soil | 016 0.33 106 0.15 LB
subsoil 0.12 038 053 0.17 1.20

e [ | 98, 088 2is o T aos
TSR sl | 00 o0 fo%0 tomr | voml

*+ standard error

A gk gHE K, Na, Ca, Mg H733& 5
AGHE D (28me/100g, 0.80me/100g, 2.19me/100g,
0Mme/100ge)1%len, AEME Zhz} 0.21me/100g, 0.93me
/100g, 146me/100g, 0.74me/100ge] ATt 2| $h4d oFe]-2
F WG BEE 406me/100g, 4 E 3.34me/100g°] 1
U AHEYY g7|EAe] REYo| m=EY HE
g @A yelych dersler AdEYSe] 38 XY
2 27 A£2<] Gri4en B Bz g
st} @A Pr)e o] of S R& Hol EFo|} P
& F7e A Eckel K Na Ca Mg Ha@3e REQ
AE 22+ 031me/100g, 0.24me/100g, 4.90me/100g, 1.72
me/100ge 2, HE= A5 Zrzb 0.18me/100g, 0.20me/
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Fig. 3. Correlationn between pH(H20) values and the

total amounts of exchangeable cations in soils.
*# | significant at 1%¢ level
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Fig. 4. Correlation between pH(KCI) values and the
total amounts of exchangeable cations in soils.
#* | gignificant at 1%6 level
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