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The physical and chemical characteristics of soils in a small watershed were investigated and
the effect of geology and land use on soil quality were examined by using multivariate statistical
methods, principal components analysis and discriminant analysis. It was considered that the
accumulation of salts in the farmland soils indicated by electrical conductivity, contents of cations and
anions and pH was caused by fertilizer input during cultivation. The contents of inorganic components
are increased as following order: upland > orchard > paddy field > forest. The results of two
discriminant analyses using water extractable inorganic components and their ratios by land use were
also clearly classified by discriminant function 1 and 2. In discriminant analysis by components,
discriminant function 1 indicated the effect of fertilizer application and increased as following order:
upland > orchard > paddy field > forest soil.
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1. A
AT F44 Y sREELE EG ARF & Adigd o A& AT F H2 &

Folud #7437 EAd glo] 8% FAAE BAED it (FAES £, 2003). £Y R T+
oMe FAAN JAHE FHEFY FEol AR FILse] FAUL= A48 19704 H
FRA G A FAgstel dFd AAFQA A7t JPE o] fov(Schroeder ef al., 2004), 53]
ARG F-FGUd3te A@AANlimiting factor) A EYF Wl A%, EFSEEY JF &4, AZRES
Aol g3 A% Qe dF7F 1o gtiMagurie and Sims, 2002). B QFoME F43EA] 4
FEA FFAFA AHF S GG 2L ESGE UAoE HEQ EHEEH EHS A}
o XAEEY, ) € EXojRH(wE, &, A5Y, A9 O 5L 1T EY 54
AT E EYF & AR FES AEHE o83t thiF FAEAYUY FAHE
ot AF B EXo]go & EYF 549 AolE FotRuA dGth 53] WHEAS o|&3o
Ego Y583 EAo] EXoE, F A A5 FYE HIE A AT EF W FIEE F
7tste] ARAAE =EFoEAN FF J-d HIE Y EXEAY 4y V= A8E FHI}
312 st Bl AT FFolth
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Ad L EAo|&o WE EYERS FAEL7] 3t 30cm ol HEARE AFsH
EARE % 128707 AAHA NAWZE LT KIS AN 27 8074t 84S A
F3IAT, EX o)&EHIZE Yok, = o, F5YA F 3248 AT AHld 97 @r)1F<l
EY Hgrry EFdd¢ 9 AR ¥s a9le HAsE) Hstd EFANEE JF5 A6A
A 39z AAEAT AHE EF AlEE AN FAL 17 2EWE REYPA 24 ¥
2m °J3t Y= AEE Zogdel o} REpstn Ayl o|&HAth EYARY £F EAL
Golrr) 93te] sgo] EYF 50me] FHFE FAREFHAA 1A U4 g2 BEAT)
T ARl EFYAE AAT F 045m PuA B2 ARAfGch 0 ARg 9 pHe}
A7 A EE(EC)E Horiba pH/Conductivity £37|18 o] &3l 233t}

FAE ¢ Wd BYde EYAE 128709 AT £&4d2e2 Foix pH, H7)AES(EC),
ofol2(Ca®, Mg¥, Na',-K"), &o]&(F, CI, NOs, SO) 2 F¥7+aKignition loss)e] AHE-E)Ac).
kol B o9 AuiZ(Ca/Cl, Na/Cl, NOs/K, Na/K, K/Cl, CaMg, K/P, NOy/Cl, Ca/K, Cl/SO,,
Na+K, Ca/Na, SAR) E3 WEE4 9 SHHS oz o|ZHUh

3. A7 49 2 B9

3. Ad 2 EXol$E EY 54

ATAGY 22 EF EAS FEA FE(clay loam)olq AP FE(sandy loam)o]n} 3}
okl Led Ego] ragelA Bed AR AuHo 233 YEREIE YT ¢
o)A WP Ede AEY FEY o] FhHoz Be HEA FE(ly loam)dX AE I
FEGsilty clay loam)e] ZF& 7HAE o] AUHIT AW 54 AWEE JFIFQA NOsg
%9, Fol(Ca™, Mg”, Na', K') 2 AZHBEE(EC)Y] FFo] gradolr EA Yehis, pHE 3}
A Bl £ ge BAFAG. oldd Fr4RY Aol gt BEgo] 39 EFRT
B4R Y] %) MR ARHOE TrMo] Yol AEHE Fau WHES s FrARol
Adsy ARFEY fEo] Aoz HE shsAel &7 BEY Ao Algdh QMg BY
Aol JFAFA 2aET 299 P A Fole R AVAEES) ¥ RE EPY 7Y
QEel 77t 32 574, & Al 59 93 iAo AL Augth FUHOE 43 E(mafic
mineral)o] SFYRT FHE At FaAH FUFHoz B 7] o]&o] §25o| B
A7 olo] wt gt EFo] HAY EFHT AUFLDT L FIEY FFL SN &
Qo] HE Aoz Azl RN ¥ pHE AFoz A% EF A sy EFRY
raretol A AlEHAl AAsT Jle-g HojFE) |

¥74A0 AFIA(EC, Fole, So1L) ¥ EY pH F7ke Ao £Y2 vlge ol
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98 Aoz BOED. Yok B ua) LA E%e AriHes e 4712 $EE AAnPe)
A2 dsted #7189 VHE B FE 8 AE Aoz PUAY. £84 A9 FEE o
ohE<BF AT $02 UEhdth B9 da ¥47 53 9% Beqe Ego] AW ANA
Aash o] 4EH0 45 Al FU8 e} Uk FUR EXISWHIN B & Q FFe
A>T LE>TRA HAUYNA BBE EF 202 Uson, $U Adolq 22E =4 3
o % A9 ¥R WHSL>E>dop EF 202 Ugyirh |

FAYEOHE =3 B EFo] 4U% 49 EFHT BE R AN, & = R
$o e BT & Egld B499 B SEE B4 4 FAZANN BAY 4
o $BBEYHZ PN} ARAE D §2 AP VAETIH TRAU FRade ws
o o3t e Hejz thA] LaEE R 7QsE Aog AlRED GACHE AN 7
e e Jeiglen Na'gl Fe EXlo|&d W& & Afole RAFX ¥t}

3.3 BAENS o4 ExolE 4R B4

E dFdMe EY £ 4¥0A oA EY 54 g7t A%, 4 5 EAOEERY o
g 2ol& RAFERE Q) Y5t AFWHEX(canonical discriminant analysis)©] 3= %1
o HEENE F FHE Uk FYHen, EFus(class variable)dl e 2% FFNN FAL
EXOlEE, & 47)8] 2§ A (forest), W(upland), =(paddy), F5=H(orchard)o] o] &= e},

HHEXA JojA 3749 @ 4(discriminant function)d 7] 2719 BE¥SF= 21§
A 91.6%E ABTHFAEE=99.9%). BEFS 1(DF1)S Lfrgke] 3.3430]n F #4ltotal
variance)2] 69.1%& AW ol &L #94(99.99%)% FHHE ¢ & YU BEFF 12 A7)
HAEEEC)S NOs7L 7HE 2837 B WEdS ¢ & Aew, 2 gz 39, JF9LIL),
pH, Ca7} %S 1o Q&S nFE ¢ 5 Uk WEFS 10] HIEHEU NOs, FUPw) ¢
& F2 Aol HojAthke AHdE 53] g T4 o3 EFEERE] EX|SEE Ao
g HAFe RAYE I + e Aot wiFs 2(DF2)L nighol 1.0890]n F #1iKtotal
variance)9] 22.5%& AW WETS 137 AR Wi 22 F94(99.99%)& 713t wEd
28 EZ3" WEFEAS K7 3 28 g8 7HA0 A7)AEE(EC), CI, Na', S0,~ &4
2 2848 /HHS ¢ & AUk Na's} CI'e AP AAAE TR 327 W5Yo] ¢ Ao
A g9 bl o B 28 ol E4L F Yekith

a4 1(DFD)T B8 2(DF2)0] i3 2k 258 FHS(case score) X9} 7 WFEY
#E ARA A (factor loadings) S Fig. 101 Uety gloH, EXol & et z 2§ W
& 1% 20] ste] ARHOE FRYS ¢ 4 Utk Fig laoly AYS 12 %9, pH, NOs, K
Sl olaf o] L, Clo] e Fo] FFL won, S0/ BEESF 24 713 & &9 9
&g vz WEHEF 12 A &, A5, =, A EY A2 FUksid, ol o AR &
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Yo] FEHOJZTHFig. 1b). Fig. 1bol|A L3 Hpd EGE dF FEHY FEAHOZ FAE 54
S 7S AT = EGLS wEESF 24 98 L, Aed R A-HESH qEA FEHAA
=), ol BEFS 2004 &9 FFL HXE Na'sl SOV = ESolA Wi 29 i &
23 9S8 qEQ oz RLHIUAT AR 3t Fole tE U A4d EUdE g
E EYL B5428 §9846x Feh3Ee] P wste] 82 APA S0 9 Fpt yehd
o AEEYT AEEA Folv, wetx #ETS 25 EGY Y 2AL AAIE AR
AHgE 4 Qi

WHHEA L 4 EFAEEC] BAZAINA 2ojR EXol& BT EY §A4 A5 AT &
HEN A7) o= A YAFETHE AU 7 A dET WEEN 2R AA A5y 27 4
A AF Atele] AT 14.06%0], FEEN o3 JFE Aue VEHH L EYLE BF
HE AE7F 47 34, 38712 G Frlete BE =EYGS BT 28702 Z7)9 327hRu 12.5%
A A2t ol d RAE FRA FAF 4 ARl HrYd EYLE ER7E FELS0 =
dA FAAAL & RS 98 Yehte 5402 AREG. £ 2] FedE SRF¢ AL
A kol AT Zo] @ £E°] U oA AL vehle ZeE Agdn o3 EFSA
o3 WEEA A EXolEY WHE Y £ e /YL E AHE F e Aotk

(a) Discriminant anaysis I: soil components data

ae
DF 1{69.07%)

(b) Discriminant anaysis II: soil component ratios data
10 T 3

o
DF 1(63.89%)

oriseme
Fig. 1. The results of discriminant analysis for

land use of soil extraction data.
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