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9% B¢ w1, 7|¥, HE, A7h A ¥ 59 vkt 2219 kS vrol Felglo] Mztets 522 Ao th. 17 &l 9
3 715 #i3l7t 7hEstE ol wet BEF Uy djel e WIlslal glom, o|23t HIkE olsfishe A2 AN B wE] € €8-S
A3l DAolch RN A B WE2 FAAFoE FriEL gloeng B EAE o83 B Y A3 A4t a7H
olof £ A= EE ol BEY U 8¢S wotsta, B¢ UE A& ANt A 5kltE £ 2ARE 8l 2 vE %l
A3 B I K10 RA BEM(AME), M e, ol gt &5, w3 ol 78 B4, BEY TR(58), pHE 473
Sttt B dE A5 U] S8 EY S9E dolE & #3st §25T JH S-S vl wste shte] BE¢F T 3 A4
St B AAdS 4t & 4 gle RS, SHBIE, 4718 EY 52 AT F 301708 EYES B4 &-83t3itt
EF U Age A3t A 7Y & AR AR o] Alibettt. eivet B e X 4= 32 24 0.0099 4 F
o 0.673%) HHE Hetith A¢E ASsH] Y8 EG 57 AAE v o = B4 841 o 24 335 A1), Alfisolse}
Ultisols 7+l 5-2Ju|gt 2}o] 7} 1SR4, Inceptisolse} Entisols@= -5-2]u03t 2ol & LelY] B EX|49] A& 315t
c}. T3t 3 B4 A3} Alfisols/Ultisols:= 83.3%, Inceptisols= 78.9%, Entisols= 72.1%92] AT =5 Yelflon, 7H4] X125
2 Argillic horizon®] 93.0%, Cambic horizon®] 72.6%, AA|Z 0.2 80.4%2] AT =E HFt B A4 itE EoF it X
S 2gh0] BANEO R B WSS ool Bk 4 glof EuHl A0 Pekich Bt o] Ak B B4 ol 9 B
E57ol 8ol 7|diddt.

FRO: EY LY EYHH EX B9 EL EY EY =R
ABSTRACT: Soil is a dynamic natural body that changes continuously under the influence of various factors, including parent material,
climate, biological factors, time, and topography. As climate change accelerates due to human activities, soil development patterns are also
shifting, making it essential to understand these changes for effective soil management and utilization. However, since soil development
is not a quantifiable property, it must be quantified through characteristic analysis to facilitate prediction and management. This study aimed
to (1) identify soil development factors through literature, (2) develop a soil development index, and (3) use this index to evaluate soil
development in Korea. Through data surveys, soil color (redness), clay content, cation exchange capacity, exchangeable cations, effective
soil depth, soil structure (grade), and pH were selected as suitable soil development factors for Korean soils. To develop the soil development
index, data from each soil layer related to each factor were compiled, and values were calculated by comparing eluvial and illuvial horizons.
The properties of the B horizon were predominant, and layers with properties of both A and B horizons, such as the BA layer, were classified
as B horizon for calculation. A total of 301 soil containers were analyzed, excluding volcanic ash soils, organic soils, anthropogenic soils,
and others that could not be compared due to differing properties or analysis methods. In developing the index, each factor’s effect was
normalized to the same scale using scaling techniques to account for variations across factors. The soil development index was calculated
by summing all normalized factor values for each soil container and dividing by the number of factors. The resulting values for Korean soil
development ranged from a minimum of 0.009 to a maximum of 0.673. To verify the effectiveness of the index, distribution analysis and
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discriminant analysis were conducted based on soil taxonomy, revealing greater variance between soil order groups than within them. Post
hoc analysis indicated no significant difference between Alfisols and Ultisols, but other group comparisons showed significant differences.
Discriminant analysis results showed accuracy rates of 83.3% for Alfisols/Ultisols, 78.9% for Inceptisols, and 72.1% for Entisols. Analysis
by diagnostic horizon yielded 93.0% accuracy for Argillic horizons, 72.6% for Cambic horizons, and an overall accuracy rate of 80.4%. The
soil development index developed in this study was found to be effective, allowing easy assessment of soil development using only a few properties.
Furthermore, this index is expected to be valuable in predicting soil properties and potential applications.

Key words: soil development, soil pedon, soil properties, pedogenesis, soil classification
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B2 AHA 1A19 5 BAHE A st d #4Al
ZQl g sh= A Apdolth. B E8F, 3}8H4,
ABETH EAE B¢o] Tt Ao wah dEfA|w, o]
L X)&7Pse A Teloh 87 BAS 9 sk 1
SjEjofof FiTt. et WA EFe] W Ale)E ATA L
2 Wt ol SAsk 4 Sl AAHolT FEHY
Q77 ET Aol

EFHE27F, AE, 24, A LA F ekt e
N8| A2Ag-S ot BT Yo g o]FojXich
Eoo] Wl weEt f7]E0] S EH AL FEo] S3HE <
|2 4 A9 S AXHEA EFY] SH7F LE5HA
F i Wilkinson and Humpbhreys, 2005).

Augusto et al. (2002)+= EoF Wy} A 719 /A =
A2 B9 £ Wo] 220] f37 WHT Vo] UL
= gastg e, Mg vl o] AAE &
Fo U STt o WE RS RISkl B3 B
o] AeA Holof 3o F83t JTE 5t EFBE,
71& W FEY T AT Ao EGIEY 4o
flojztar B skt

Harden (1982)2 2t} Z9HZ H| WO 2R A0
2 B IS Agslsts EFUEATE st
EFtEA e ESY 340N IE A= B7tst
= A B2 E9o] WEdt] ugt sk B4 =23,
35y, Feid B4 52 SEH LR usto] ALtEh
ole EFILA = EFY B A E UES o]
sh=tl 7ot e, /idE WY A4rt B IHE
oheFet £ofoll &89 &= A= 7Fe 3= AAIEHT

Turnbaugh and Evans (1994)= 22} Z9]9] Fe)Z,
u|A| Fejd §49] v|nE St B WEs AEE
glo] Harden (1982)9] EQFUEX|4=9} w3t 2 2|4
of| w2t AF/d o] th=A UEkHth Alonso et al. (1994)=
E k9] Wh-S morphological indices?} analytical indices
2 Wro] BEQF Zod A& vlwsta, Y Al E ok
Bt s e AE vlusigint. EFLERA| =
EG Ao, X, 71% T EG A S = AR
O] A Aol &8 1t) Garcia-Garcia ef al. (2016)
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EFIIAFE T4 2 BEGFS o E EY A
A Aol -83trt

Harden (1982)°] 2Jsfi 7i&= °k:} Aee AGHe
2 FYe 2AE R dFE FYsH7] 2 &
‘%1%’43} 2-gof FA7F e, %%’4 548 mete M
£ 53 e Akte g 2ek o3} 2 9=

> E = 1_]_:—_1 T BT
oﬁbﬂ Z-go] o]320| 9J o= Z(Turnbaugh and Evan, 1994;
Koop et al., 2020), ©]2{3t

EAE-E FE317] $J8l Schaetzl
and Mokma (1988)+= H.¢o]| &J&31A] ¢al EZat B3t
o A Aol & o83t podsolization A5 7HAsIA LS
™, Turnbaugh and Evan (1994)= 23} v| & 311 &
I P 2 oA FEjA SAS ARSShe ARE NS
of B¢ BAES ] A A5 s ol
e As Bl &SR] Al AE Ede s ot
3t 7kt Aol tiet Y 7Fs S eI o<l
Koop et al. (2020)= ¥F A G P == A o] 0}‘4 E}
et Eofol HEAIZ 4+ Y AuksiE BRI
Attt Koop et al. (2020)] Eopiekz] i oA R
3, e (calcium carbonate equivalent), B, &
E ok EoF dit 01X} 2 AME5Hg o 82(Eluvvial
hosizon)3} & Z(Illuvials horizon)& o]-&35}e] 7|&ds}%
o} T3 IIAE A5 930 Soil Taxonomy 2] ESF
E(soil order)Q} A2} 7EZ(diagnostic horizon)& ©]-&3]
Rt

EFIEASE F83 I d7-= Harden (1982)9]
A48 olgalo] ) R Fe] EFUGAIE v]
W= Ao FYUSITHKim ef al., 1986). ol < 72l
EoRe A9 270] B W] 2 4 vl AL
gRlstgon, =] AAe o] 2 2AS fJste] A3
57 ExJo] Zast 0019l Aoz Busldrt My AT
£ 58l e EFERS= FEAG) A EH gl
Bz, 523 9 7|50 wp} B A 9 dEo] Aolsto]
ey Bl AR A Q] Aol ol AAo|th wet
Al SEuet B WES Brksl] Y8 Sy 24
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Table 1. Soil Development Factors Used in Previous Literature.
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Authors Year Properties
Harden 1982 Texture, Structure, Color (rubification, melanization), Consistence, Clay film
Turnbaugh and Evans 1994 Structure, Color (rubification, melanization), Consistence, Clay film
Alonso et al. 1994 Texture, Structure, Color (rubification), Clay film, clay, Water retention, CEC, pH
Vidic and Lobnik 1997 Texture, Structure, Color (rubification, melanization), Consistence, Clay film, pH
Birkeland 1999 Color (rubification, melanization)
Botha and Porat 2007 Texture, Color (rubification), Consistence, pH
Koop et al. 2020 Texture, Color (rubification, melanization), Pedogenic carbonate
Sion et al. 2022 Consistence, Clay film, Pedogenic carbonate

o8] 4 B3 ATl AAH O R SR BopRE
AA21 Soil Taxonomy 2] E(Orders)T} 2k 2}3EZ(Dignostic
horizon)2 &-83}thKoop et al., 2020).

2. = 2

21 EYEM HE

£ Q7] AMgE = Aol Bt Yol EA
HH R NAAS (20149 58 = 2, 3fat,
Bd JuE Bk Seltere) 4054 E%E F 2
@), 81518 S40] Aolsto] vt Eqkut HAM o) Kol
7t g1} Blolele] A7 ulm7t B7Rsa SHIBIECKTS) B
[IVHERO). A GFOE AAOE F917 FHY
ASIEK(11), EFo] A=A ghot 391 8 vwB T 5
QL EHO)S ASITIo] 5 30149 EFEL AT

0 oft ofol

2.2. EQEHOITHSoil Development Factors)

A8 AFE F3l 2AH EFTEAAE= F 10712 soil
color (melanization, rubification), clay film, clay TF, tex-
ture, structure, CEC, Soil consistence (dry, wet), Water re-
tention (1/3, 15 bar), pH 18] 3 pedogenic carbonate©]t}
(& 1)(Harden, 1982; Alonso et al., 1994; Turnbaugh and
Evans, 1994; Vidic and Lobnik, 1997; Birkeland, 1999; Botha
and Porat, 2007; Koop et al., 2020; Sion et al., 2022). 71 &
SHuete] EQF widyt o] gl pedogenic carbonate2:
BAE 21857} Ao QA= AR 4= 9J= consistence, wa-
ter retention A &5} o FA NS Tl EFY I
of w2} Holk= EA o 2 Ity = effective soil depth, ex-
changeable cationS F7151¢] 2S£ 02 B (rubification),
clay (%), soil structure, CEC, pH, exchangeable cation, ef-
fective soil depthS EFIEQIRI=2 AAsHA T

2 ATl AHE EGE AE= 39 HolHz EX
517] fizoll ARE A= SHE HolHE st &
tlol8 Ais7] #1325 (eluvial horizon)Zt 2|35
(Tlluvial horizon)2] V| W& E3]| 2}z EAJQ] Eofitd<l

A 32 At ech EEo] 29 vlole 5 HARB
222 IdHI Qle HolFHBAS £ BCH)2 BFY
540] $Alsk7] o] BEo2 Tekelsich 2 S
291 Blo|elS sLte] EORE Hlole|2 AN F Scaling
techniqueE- 53] H|o| €] 9] scaleS ZA3}FTH & 2).

2.2.1. EM(redness rating)

Eope] e §7]80] YR, of2e] A5 o
3 g 4= itk EolA Yehvbs H242 13 FEolA
W= FHo| AstEHA Uehdith. E¢fo] W] wet 5t
222 Y= 9 o] 20| of5alel YHEv, oju) of5E Hol
AEEEA H2 S U] dize B4 52 A=E
H] 3o 24 wreke BWohshaal s} Atk(Harden, 1982).

Soil color EoFe] 297 Hlo|el g Haste] spfe]
 dlolE 2 A4tstieh. Alkto] AMEE B A HlolE =
Munsell color chart®] A}, HE Y= E o]L31Gch =9
¥ redness rating< Lucke and Sprafke (2015)2] HhH-&
]85t Attt

HRr(Horizon Redness rating) = H*C (1)

o714 Hi= Aoz, Ci =R thga} 2L 7502
A4E FH3GH10R = 7, 2.5YR = 6, 5YR =5, 7.5YR
=4,10YR=3,2.5Y=2,5Y=1).

AR 5918 Blo|HE YT WHFOE o] B
o}l J] Bl mE F3) Shte] 5 ko2 Ashr.

) HRr of B horizon
Series Data=——————— 2)
HRr of A horizon

2.2.2.

EoRe EQPYHAAY G Wot BAHCI)! ¥
Y3 §7180] A&HOR SUHPA §EHAZ)O]
ok 718 2 AEV B wet B oA 33

3
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Table 2. Calculation Method of Soil Development Factors and Soil Development Index Suitable for Korean Soils.

Factor

Calculation formula

Soil color

Clay

Exchangeable cation

HRr(Horizon Redness rating) = H*C
C = chroma of soil, H = color of soil (1I0R =7,2.5YR=6,5YR =5,
7.5YR=4,10YR=3,2.5Y=2,5Y=1).

HRr of B horizon
HRr of A horizon

Clay (%) of B horizon

Clay (%) of A horizon
Sum of Cation (Ca, Mg, Na, K) of B horizon

Sun of Cation (Ca, Mg, Na, K) of A horizon

CEC of B horizon
E
Fe CEC of A horizon
1 n
Structure EZ Xi
Effective soil depth Depth of B horizon
H _pH of A horizon
b pH of B horizon
Normalization Min-Max Scaling x'= X - min(x)

Soil Development Index

max(x) - min(x)

Xcolor + Xclay + Xcation + Xcec + Xavail.d + Xstructur + XpH

7

ool i o

shgic.

Clay of B horizon(%)

Series Data =

Clay of A horizon(%)

B3] SH3RE o5kl WA= o] WAF(BH)| B4
ok webd EqpuEaclos §uu YASe) YE
Fpe vlmste] 294 clay(%) Shte] § o Rof

3)

2.2.3. wetd 20I2(Exchangeable cation)

W3 ol 22 Eokatel A EAshe o] 2o
EG WFolA &3 @A ol st FAg webA A
5o} 51579 o2 S vlasto] EF] WES 43

shs7) 18] 2918 7he shkel B ghoz vehiict.

Sum of Cation (Ca, Mg, Na, K) of B horizon

Series Data =

Sun of Cation (Ca, Mg, Na, K) of 4 horizon

2.2.4. $0I2w2t=22H Cation Exchage Capacity: CEC)

FolzughgFolgt EYgo] Had 5 e ng 7hs
gt ol 28] FF YulstH, M E B 7|80 S E
FollAl Eopxith. E¢fo] W3l mat HE 9 {7]=9
o]/ A B CECE EUIIA= ARstqct

%918 CECZS ofe9] 412 olg3to] hte] § gho
2 yepyct
CEC of B horizon

Series Data = ; 5)
CEC of A horizon

2.2.5. @2 E&(B horizon depth)

Eofo] sl weh B4o] Zojx)7] WiZel BE2
FAZF FAL 8 B dEE Itk #dE 4 ok
wEhh 7 EE0| BE FAIE EFULRIARE ARESIT

2.2.6. Soil structure (grade)

EY F2e T ol A7l= FHAYU SHeR E
Fo] ol wet 4t FHo] gEtAA Hok £ A9
Me EFY 552 &8st BEYY IgS Fristax
Sk

E¥ e A8 ¥ 2 729 Fu5& TR,
ARESHET. SHE 29 SEE oF Y Als o83t
shte] F9 gro2 Yehligict

4>
©
i

1 .
Series Data = - Z?=1 Xi (6)



2.2.7. pH
EY pHe 20|28 ST o2 EFY 4
=5 Uelle AEolth 331 =0l ol o3 E4
shei2 e wEh Bl AMJstEh o] F9¥
pHE H| & 53l 242 s F7IstaAl skt
ot o] A& o] g3t S pH S st T @e =
A st
pH of A horizon

Series Data = ; @)
pH of B horizon

2.2.8. 8738t

ke dlolele} A7 scale)& A tel dloleizt
o] 27] Ajo] Folk HHOE RE W4} FAT 27
U 7Hd 4 =S Holels| BEE 25 Aol &
& Stof o] 8% normalization ®'H-2 Min-Max Scaling©
2 floleE 54 W= 2Hsh= Wiolnh Fagh2 o,
o 12 245w A48} A2 o2} Ak

o= X - min(x) ®)

max(X) - min(x)

7] A x&} x'= Z+Z} series data®} A 1+31E series data
2 vepach

2.2.9. Soil Development Index
Scaling techniqueE 3] scale2 A%t EoFdE2IR}

5 A (92 AXbstgen, 1 A= a9 13 2t}

Soil Development Index =
Xcolor + Xclay + Xcation + Xcec + Xavail.d + Xstructur + XpH (9)
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2.3. 83

2.3.1. EY Z(Soil orders)

Soil Taxonomy:= "]=rol|lA 7iHE EGEFAAZ E
o] Eejata, S5, Fed B4 5L mefekd 127
E(Orders) &2 E{3Ith o|F f2uatol| EEdh= EY
E(Order)-2 Alfisols, Andisols, Entisols, Histosols, Inceptisols,
Mollisols Z12] 1 UltisolsZ= & 77jjo]t}.

2 AFolxE B A & o] Aolgh Andisols,
Hlole} 7h @As] Hoj BAol AL 4 gl Histosols
3} MollisolsS A 2]stth

Entisolsi= &go] %] grol £ 221 E40] ¢

o

rr
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0]31, Inceptisols+= 2Fst ¥, Alfisolsi} Ultisols+= g
o] aslo] HE @ ol 29 $3 % YHo| Yol Eoo
= BEEg 4~ 9lom, B9k 719] 'L Entisols < Inceptisols
< Alfisols = Ultisols 2 758 4= It}(Soil Survey Staff, 2014).

2.3.2. 11 XtHE(Diagnostic horizons)

BRI B34S B7H17] f18f Soil Taxonomy
o4 Relohn gl e HuFe B4 Bt =
& 2ol FEH Qs A AESS F 1971 0| 1
2 E9F9] dhkS sl 4= ¢J= Cambic horizon®} Argillic
horizon®] W] & o) mopEAee] BRAS T
itl. Cambic horizon2 HE, §7]E, Fe W Al 52] A&
o] glo] B gl ofet w9} wrere] BHo] gt =
FS EF3H, Argillic horizon2 E 2] F3HaH-g-0f 2]
Hsh WAl slo] HE M9k Y45}, Fe 2 Alo] H29
E9kS B E3kcH(Soil Survey Staff, 2014).

weha] EFEERY Bg/dS B7sh] S8l A4
© 2 g2 ERid |4 dF == Cambic horizon} ¥t
= Eofo] WaE o] B w2 ghell i3 H= Argillic hori-
zon< H| W3}t & 18671¢] Cambic horizon} 11572]
Argillic horizong ©]-8-3}¢] H| w5} th

2.3.3. SHEY

e EFEERTY S AF1s EFe=
E9F E(Entisols, Inceptisols, Alfisols, Ultisols)2.2 E&
stof one-way ANOVAE B3l 159 Ao|& Rlg &
287 Aol Blel7] I3 LSDAFEAS a3t
At A HEZ(cambic horizon, argillic horizon)< t-testS
T3 2E7HY Aol & ERlsklth BT E Aol ANGE
SRS ol §3tel £ Bt Aek XS Bl
7] §J3 discriminant analysisE 535} C). 4= Minitab
16 software (Minitab Inc., University, Pennsylvania, USA)
= Ssigct

3.2l &

3.1. EYHET|2(Soil Development Index)

2 a78 £3 A2 mduEse A4s AS
3}7] 43f 301712 EFE-S Soil Taxonomy 2] & =
of B3} Atk AES S o5} mopIEIS wsuA}
3Tt E9F -2 Entisols, Inceptisols, Alfisols, Ultisols
2 EFsilen a5 79 Aol& 413t 23t Entisols,
Inceptisols, Alfisols/Ultisols2 -§-2J8F AlHA-S VERJ QI
EPUEATE BEY 52 1F3sto] Blwgt 23t Entisols
9] FUEE 0.03022 71 wiokom, oFst WS Yehli=

f




58 Ol - 012! - OIEH? - Hot2 - 28 - 2% - A=

Inceptisols+= 0.3702 th2-0 2 ¥eFo ™ Alfisols+= 0.480, At AF7FE o]-835}F9] Soil Development Index& H]
Ultisols+= 0.407 2, Entisols<Inceptisols<Alfisols = Ultisols WA, oS e &= cambic horizon®] £931o|
£ 0 2 W47 2718t d 2). 0.3389]%l o, 92 YEl = Argillic horizon2 0.450
(a) Clay (b) Soil Color
12 12
o .0 4 04
§ 0 . e . é 10 .
= 081 ; [ . S o8 .
5 b4 g . .
% 06 g 06 ‘ : bl
o) H =
% 0.4 [ ] qs) 04 4
= 3 :
7_8' 0.2 4 — 024 ®
2] (=]
: 4o L : )
Entisols Inceptisols Alfisols Ultisols Entisols Ince;l)tisols Alfisols  Ultisols
(c) Exchangeable Cation (d) CEC
12 12
—é 1.0 o jg 1.0 4 L]
é 08 ° E 08 4
= . ]
o . b5 .
[ ]
§ 06 . . e g 0.6 4 (]
2 o4 b L 04 ]
o ) s
A . a
% 02 e —'5 0.2 4
2] w1
Entisols Inceptisols Alfisols Ultisols Entisols Inceptisols Alfisols Ultisols
(e) B horizon depth (f) Soil structure
12 12
5 1.0 . é 1.0 4 L]
! <
= 0.8 4 . * N = 08 . °
= *+ = .
: | 1 :
0.6 0.6 4
g g
2 o4 2 04 '
X . & = .
= 02 ° l_ _# = 024 L4
A L] H a '
0.0 4 ;L 0.0 4 —
Entisols Inceptisols Alfisols Ultisols Entisols Inceptisols Alfisols Ultisols
(g) pH
12
ﬁ 1.0 4 '
o
= ] i i .
% " ] L ] [ ] [ * ]
g o6
3 06 t +
L 04
Q
)
3_5‘ 024
v
0.0 4
Entisols Inceptisols Alfisols Ultisols

Fig. 1. Comparison of Calculated Soil Development Factors by Soil Orders (a) Clay, (b) Soil Color, (c) Exchangeable cation,
(d) CEC, (e) B horizon depth, (f) Soil structure (g) pH.
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(a) Soil orders

08

06 C .

044

021

Soil Development Index
* °
.FH]-'

0.0+

Enti.:;ols lncep;isols Ultisols  Alfisols

(b) Diagnostic horizons

0.8

0.6 q

0.4 4

0.2 4

Soil Development Index

0.0 4

Cambic Argillic

Fig. 2. Comparison of Soil Development Index according to (a) Soil orders (Entisols, Inceptisols, Ultisols, Alfisols) and (b) soil

diagnostic horizon (cambic, argillic).

o|Aitt. o]t A= v B e E idE EY
WFX]4~E Cambic horizon} Argillic horizon® 2 E&
sto] AS2 e At YAISHATHKoop et al., 2020). w
Sh & 472 Bl N EUERst mob)
& Blello] Age Ao wekEr)

3.2. HEEY

EFdIA|go)] AMSH EFLIRIAE ]85t Aj2
<+ B0 disl B H2 wEst] fld 3017 EE
EoRI)R](color, clay, structure, CEC, exchangeable cation,
pH, effective soil depth)E EHWH42, B E(Entisols,
Inceptisols, Alfisols/Ultisols)E £&H4-2 THEXNS 4
3Ja} . 1 A3}, Entisols, Inceptisols, Alfisols/Ultisols
£ Wists Agudstae= 4 (10), (11), (12)°]th

Entisols = —1.19 + 0.38 * coloc + 0.24 * clay
—2.53 * Ex.cation + 2.13 * CEC —1.18 * Avail.depth (10)
+ 8.37 * structure + 4.80 * pH

Inceptisols = —18.93 + 3.27 * coloc + 1.69 * clay

—15.01 * Ex.cation + 16.80 * CEC + 1.24 (11)
* Avail.depth + 18.88 * structure + 35.92 * pH
Alfisols/Ultisols = 23.88 + 3.82 * coloc + 7.20
* clay—12.83 * Ex.cation + 13.79 * CEC +9.47  (12)

* Avail.depth + 20.41 * structure + 30.54 * pH

THO] A= 247} 83%, 86%, T7%E udEd
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Cambic = —3.47 + 0.62 * color + 0.65 * clay
—2.74 * Ex.cation —2.77 * CEC —1.01 * Avail.depth (13)
+ 8.00 * structure + 5.57 * pH

Argillic= —8.78 +2.75 * color + 10.48 * clay
—0.78 * Ex.cation—1.61 * CEC —9.83 * Avail.depth (14)
+10.96 * structure + 0.10 * pH
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Table 3. The results of classification of discriminant analysis of Soil Development Index using soil order.

True group
Group ; ; .
Entisols Inceptisols Alfisols/Ultisols
Entisols 40 0 0
Inceptisols 7 159 16
Alfisols/Ultisols 26 52
Total N 48 185 68
N correct 40 159 52
Proportion 0.83 0.86 0.77

Total =

301, N correct = 251, Proportion correct = 0.834

Table 4. The results of classification of discriminant analysis of Soil Development Index using diagnostic horizon.

True group
Group ; -
Cambic Argillic

Cambic 171 22
Argillic 15 93
Total N 186 115
N correct 171 93
Proportion 0.919 0.809

Total =

301, N correct = 264, Proportion correct = 0.877
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