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In Soil Taxonomy system, anthropogenic soils are still classified as Entisols since the Interational
Classification Committee for Anthropogenic Soils is in the process of classifying anthropogenic soils as new
orders. In reality, it is difficult to characterize anthropogenic soils because Soil Taxonomy (ST) system does
not distinguish between natural and anthropogenic Entisols. On the other hand, World Reference Base for soil
resources (WRB) considers human impacts on soils and contains an independent category of anthropogenic
soils, which makes easier to understand anthropogenic soil characteristics than Soil Taxonomy system. A
remodeled paddy field (Gasan) was selected to classify by ST and WRB. Soil samples were taken to analyze
chemical and physical properties. Based on the results of the analyses, the ST system classified Gasan as
coarse loamy, mixed, mesic, Aquic Udorthents while the WRB did as Stagnic Urbic Technosols (Oxyaquic,
Arenic). As a conclusion, the WRB classification information of the anthropogenic provides more detail
characteristics of the anthropogenic soils.
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Introduction

AYE T2 YA FIFS wol TGyt F4H E
Fo i BEZO = AAEY] ALH FHEY i &
H&2Q] 2912 V1A= RS W3lt} (Dudal et al,, 2002)
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al, 2002, VolungeviCius and Skorupskas, 2011), 1¢Z o
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B 57 AlAEE RS o 8AtelA fA Addlia=
Zto]t} (Blume and Laker, 2003), Zl A|A|Zoz HHZA O
2 Z8rjojx]al Q= ok Be AAHEL World Reference
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of| A ufjL- 983} A|AElE0|t} (Morand, 2010), SFA]9F Soil
Taxonomy®2} WRB A|2H] 7ho|| 7}AF & 2folgbal 3k 4= 9)
= e morel A Bl A9l kel Egtolitolck

-

.

al,

o}

0171e] ek EoF HE 7]
, 2006) F|Lofl= 7]&9] Q17
5 WRB A|AH] RoA B& MESsiA= T4 ek
ole} o] A AAH SR JESY EFof tigh 4lo]

N

m

0
OQL

SLSFA|A 2l (Broll et
o A A9 B

S7Fskal 5 AA| EL vl AlESFE )7k lrt (Jabiol
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9} WRB (World Reference Base for soil resources) &=}
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Materials and Methods

2011~2012 0] H=0] HEY Q9EFe R HFH
wElg 7% 7,727 haoll tfeto] FARAE T 7}
€ HAL AAE = AAEF FHE Aesto]
EFE AAIBHYCT (Table 1), Table 12 #EQ}F 4EQ] 2
ol wzshs WAl el Sledl, 7P B WAl
A Bl AT EYS 227 S, ARV =94
]l 20| 3,463.3 haolRit}. it A2 HEF
AAEY & = o] 7H¢ W& Eke AL 9=
ZAAREE SalA] AARS A2E] (36° 611 07" N, 128° 20' 19" E)

Soil Taxonomy+<= ¢17+9] kS EZ3Hs}#] oFS HbH WRB At (NIAST 1973). S H-H 0]-04
Table 1. Area distributions of remodeled paddy fields.
Topsoil
Subsoil CTSO0* CTS1 MCTSO0 MCTSI1 FTSO VFTSO0 VFTS1 Total
CTSO* 63.9 1.0 3,463.3 14.8 14.3 2,065.8 88.6 5,701.7
CTSI 51.8 979.8 6.0 4.0 284.5 1,326.1
MCTSO0 13.0 536.0 31.2 576.0
MCTS1 40.0 40.0
FTSO 88.9 78.9
FTSI 43 43
Total 133 1.0 5,019.1 20.8 18.3 2,446.2 88.6 7,727

* CTS: coarse textured soil (S, LS), MCTS: moderately coarse textured soil (SL, L, SiL), FTS: fine textured soil (SCL, Si),
VETS; very fine textured soil (CL, SC, SiC, C, SiCL), 1: gravel content 0-35%, 2: gravel contest >35%
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F70 % 2 mm A2 ST AR ol8elo] FENTH
Eopsisk o] o7 olsishd S48 BASICt (RDA,
1988). NH,OAc & Ca, Mg, K ¥ Nat= pH 7.0, IN NH;OAc
Lol o & =319 O Extractable acidity~= 0,5N BaCla—
triethanol amine (pH 8.2) .2 &3} 0.25N HClLZ &
A3}Act. CEC (NHiOAc)+= pH 7.0, IN NH,OAcE 3ES}A]
7]31, ethanol@ ¥} 9| NH, & A|73F & F-73}o] =733}
Fom, NHOAc A& 7] &9 extractable acidity=
E5to] CEC (Yol ShE Alitelelnh. A7|23ke (ol
= 100 X NHiOAc H& €7] F5F / CEC (Yol HL
2 A, e 2AHS Soil Taxonomy <2 4
HEHO] Soil Survey Investigation Report (SSIR) No, 42 Version
4.00] 714 %! Soil survey laboratory methods manual®]] @
2hA] =34513TE (USDA, 2004).

g AL colElok 0|81 B44S Erf Soil Taxonomy
H=27]123} WRB (World Reference Base for soil resources)

7|20l uhet ES BRI
Results and Discussion

FIMX|T MES AL QISIEQC| CHETHH 0]3FsA
EM  ZAAHL HAPT 0-2 %2 d8F =Eofo = 1
E7F1E F 90 o BE E3FE o] 9lo] udicoll SHFE R
a1, ZARA| QI FulAe] 7]& Aot Fh2 147 (77~'90)

~Apl
13-30cm

AAp2

30-60 cm

~C1

- i 60+cm

Fig. 1. Representative soil profile of the anthropogenic soil.

12.5C & ABH 7]20] 15C o|ate] &3l EA] 50 cmol]
A o5 Agl] Bt EY 227t 2447 26.6C, 02C &
Z}o]7F5C o4 Eli= mesicHoll 3ttt (Fig. 1), S92 ¥
AL AAEST QJAAEGFONA “3HAof| oJ5f FEEHT, E
St QA EFol| A A7 th2 - "HA] ol SAHE Yo
TEEE (¢ "Ap, 27C2), RAPGHS AA| AT CFOR
T = AU A 1A S "AplF (0-13 cm)> 2
(10YR 4/3)9] FAAERA A1 AP A (10YR 2/1) &
2 gHEo| A7 EAfshe] A 7hassdo] ofsiet W
A S9eke] AAl= AHdl= e B4 7L it
5T A 520 "Ap23 (13-30 cm)> A (7.5YR 3/2)C
2 AFERA F31 o Ageh 2 (7.5YR 4/4) 02 B
o] wo] EAgtal H2JL ofslal 7k HiFolth Al
HA| S9eke] AAlE A¥she el £ 7HAA Qlch
Al HA 01 “C1Z (30-60 cm)> 2 (10YR 4/3)2] oF&
AEREA F31 o9 Arst P (7.5YR 3/2)2] WHEo]
o] sk F2L oFstal 7k flom vl A
k= BEst o] AAE 7HA]aL Qi) wpxjere 2
2°C23 (60+ cm)> ZIZHA (7.5YR 5/6)9] Aol = =
APEEA AL27F GlaL, HERAYTE 7] JA] glgict

EQFO] 91 o]3sha E/AJ2 Table 29F 2. "Apls
oAl "C1 Z7HA] Clay - 7~10% WLZ 27C2% 2.4%
Hoh 20k n|ake] g HESL fARE FES Ho 27°CL
= gdg o E BTt "Ap23-2 “AplZat H]aLs}o]
714 € CEC §HFE B5 o =3t o% o] 3il=
2 CTOR 7HA] TA] sk FAIE B9t Na £4
I BE FHo] AA o 2 ke 2o pH AdE
B gds] 4HdS Holal it (pH (4.7). L2y o]
St Ak= 3F EYoll AT U2 Avfo|n g 2 ujP A EY
ALEFQ! ¢ Fe E x|of whe} sFstd] B4 A7kl
o= 4= Qlth

o
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ZA} CIR|E 9| Soil Taxonomy 25  Soil Taxonomy®©||
s, 7 AR 12709] EFE (Order) 5 2ZF E2]
2R B4 il 5 sk vk 5o o
HAIQ] o= (Sub—order), That (Great group), O} (Sub—group),
< (Family) %= ol23F IS AHA ddst=d] o] o
A] 242}9] 4eMo) ukek eS| Hick (USDA, 1999, 2006).

Soil Taxonomy©of|4] |12} B& TRl EFE (Soil Order)
BRE O9S Al 2 Ao SEEIE Exlolgo] 1
£ Aufsks =08 A5 90Y ol =& EoE= Adeol=
2 0]} Ao Z1& Gelisols, Histosols, Spodosols, Andisols
Y v Foll= F531A] ZBFAT Inceptisols2] 749 E
o FRR R 100 o] AR T 25 em olAre] 3
HAAZS 7FAE= cambic 297} ¢la, calcic, petrocalcic,

gypsic, petrogypsic, = placic ¢ = duripan 5 7
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Table 2. Laboratory data sheets of Gasan site.
) Total Clay Silt Sand
Depth (cm) Horizon - - -
Clay Silt Sand Fine Coarse Fine Coarse VF F M C vC
LT .002 .05 LT LT .002 .02 .05 .10 25 5 1
.002 - .05 -2 .0002 .002 - .02 - .05 -0 -25 -5 -1 -2
Pct of <2 mm (3Al)
0-13 ~Apl 7.63  14.08 78.30 321 10.86 889 2549 2746 13.88 2.8
13-30 “Ap2 845 1824 7332 4.83 13.41 889 2789 2387 10.77 1.89
30-60 ~C1 9.64 2099 69.37 6.02 14.97 842 2402 2212 12.01 279
60+ 2°C2 2.40 1.19 9641 0.40 1.59 0.97 440 25.68 50.17 15.20
Depth Coarse Fractions (mm) >2mm Orgn Total Extr Total ~ --—------ Dith -Cit ---------
(cm) Weight Wit C N P S Extractable
2-5 5-20 20-75 1-75 Pct of Fe Al Mn
Whole 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a
----- Pct of < 75 mm (3B1) ----- Soil Pct < 2 mm g/kg -—--—--—-- Pct of < 2 mm -----------
0-13 1.92
13-30 3.22
30-60 2.40
60+ 0.05
Depth NH4OAc Extractable Bases Acid- Extr CEC Al
(cm) Ca Mg K Na Sum ity Al Sum NHz- Bases Sat
5B5a 5B5a 5B5a 5B5a Bases Cats OAc + Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1
meq / 100 g Pct
0-13 1.54 0.30 0.66 0.04 2.54 5.74 4.09 4.75 46.47
13-30 2.61 0.64 0.36 0.06 3.68 7.39 4.81 3.68 0.00
30-60 2.56 0.65 0.42 0.06 3.69 6.39 5.94 4.44 16.92
60+ 0.74 0.16 0.18 0.02 1.10 1.67 1.33 1.10 0.00
Depth (Base Sat) COs as Res Cond ( pH ) Acid Oxalate Extraction
(cm) Sum  NHs  CaCO; NaF  KCl CaCl, H,O  Opt Al Fe Si
OAc <2 mm 01IM Den
5C3 5C1 6Elg 8El 81 8Cl1d 8C1f  8CIf 8J 6G12  6C9a 6V2
Pct ohms/cm dS/m 1: 1 1: 1 1 - Pct of <2 mm -----
0-13 4429 62.14 3.53 4.36 5.15
13-30 49.73  76.49 4.46 5.10 5.92
30-60 5772  62.07 4.14 4.75 5.54
60+ 66.09 82.84 4.69 5.62 6.25
AlEZ0] 91O B Z Entisols® H53F 4~ 99t Eofol= ust— 50 oflg} ud-=2 BRIt EoFol (Sub—group)

=

(Sub—order) 2] 7% & 4 vhEo] Zx]ojtlof wha} Wassents
o] T, sulfidic S99t E4Jol whe} Aquents®] FHHBIS
a1, 1 th2 Arents, Psamments, Fluvents 5] ofyHP &
Orthents®2 EF77} =3t Bt (Great—group)d] 73,
o] BEoke LAl SFE]A] 9o} gel—, cry—, torr—, xero—,

o] AL lithic Q1 Ho] Qlom shakae] ke @31, AL

% =7t 20]5te] sfiFstE= aqmcﬁi Hegl 4 015{1
w}2tA] Soil Taxonomy 7|4 B=5l9e

loamy, mixed, mesic, Aquic Udorthents=

o} (Fig. 2).

S ] coarse
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ol Aquic Udorthents
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Fig. 2. Diagram of the Gasan soil classification.

WRB (Wodd reference base for soil resources)0i| 7|
&=st B2 WRB (World Reference Base for soil resources)
o] &JstH, 7H AeHAIR] RSGs (Reference Soil Groups) =
ARSI ABAT AEFS shY] Eopom HEstol
HistosolosE 4102 327l RSGs Z}2Fe] =4S EA435]0]
olof] sish= S HeksfoF sh o]4he] 317 RSGsoll i
FEA o o] mEAUR] Regosols® HEHsHA . 614
T Al=3o] 50 em o] FAO]A L Regosols 0] Th=
RSGef| Fgto] " AEEE 4 #5028 ERsith
WRB®] RSGE A= ShUHA Blasto] 22 5 qualifier
(prefix, suffix) X specifierS ARSI} (TUSS Working Group
WRB, 2007).

ZARE EFE WRBE 2575H%2A] (Fig. 3), organic &
Ao} fragmental &2-& 714 HistosolsT}, 50 cm ©]4+9]
EAE 7FA]+= hortic, irragric, plaggic 2-& terric ¢S
7}Z Anthrosols¥= ©2] RSGs (Reference Soil Group)+=
100 cm WollAl 20% ©]4te] 2199 8kS HES Technosols=
H=25)Qlt) Qualifier (prefix)+= 187]] & 20-100 cm 4] <l
A} FakE e BEgFo] 25-30% o) EAS = Urbicatt
StagnicO @ BEZE1 o 13 Urbico] Technosolso] H
= S FQI1 Qualifier (suffix)= 127] & 3 20
o} A&A o 5o ;b AEE FEANAET} 30 cm
ol &5t OxyaquicH} ArenicC & EFE|GloH 1%
Oxyaquico] H 2 g T2 A0 e}

wrebA] ZAPK]o}5] ZHEAT ASIEFe] B4 S WRE
(World Reference Base for soil resources) 7|02 H=
)38 o Stagnic Urbic Technosols (Oxyaquic, Arenic) &=
5 4= QI8lH (WRB, 2007).

o]e}zo] ZHHA|E Q191 E S Soil Taxonomy2} WRBO]|
uhal Bt on 1o tfgh AyE Table 30 UERHS

o}, Soil Taxonomy F-5+0f W2 loamy, mixed, mesic, Aquic

WRB

Urbic

3. Technosols

Arenic

Stagnic

Fig. 3. Diagram of the Gasan soil classification based on

:

Table. 3 The results of classification on two different
anthropogenic soils.

Classification

Classification results
method

Soil Taxonomy coarse loamy, mixed, mesic, Aquic Udorthents

:

Stagnic Urbic Technosols (Oxyaquic, Arenic)

Udorthents@ E-7%|9] 01, WRBZ-= Stagnic Urbic Technosols
(Oxyaquic, Arenic)® #7531t} QI9IESS EF5H7] 9
341 Soil Taxonomyo| A= &, of, Hit, oRto2 e
of Zi7te] BAL SR WA so} HRE 5 Hol ]
283} AlzIo] 2817} FJ3, WRBS] A% ArjH o A
o)1 7FAsHA A7t 7s3kA R wof| whe} Soil Taxonomy
o} Zols} welsr} ek, AAELE LRE7] 4] Soi
Taxonomyo A FAE RV A2 2L 1)
=71 fleke] X8kl 9low, AA71R|= Entisols 2 w5+
Hoix)7] thge] A8l SuiolA] 1 EAS Bekslo
ojgf& AAgolct euh T2 S WRB 7o R £
shel Q1912421 o] Ho] EEET glo] 487 S0
o] o] A& HFYEHE  Soil Taxonomy -+ H L} 0|35}
7] vk, BEYE QI E7HES] BAlO] Qe AHAA|
ojung oy Zt=so] Z1AFe| BEx|o|ga} o] dvltt
A e = B SRAAES wEo] 288l 24 ik

1 FolA L 19750 Asto] FA7IA] 63tell AA 4
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A AIA 31 Sl v A2 &7 S AA
2 e 2oL QL -yt A o] WS &
O oPA7IA| = olsfi7F FETE Hon ok} ZAIK
Ay, 22y ko m A WFE Sfsfof skal 53]

219 AEA7eS M=ol dash] Asir= B
FHRIE WA= sfjof d5o] qlar gHAdo] =t (Jung.
1996), @A F-2Uete] B4 Soil Taxonomy S A&}t
Aokl At A A A Q] Soil Taxonomy2] 0]
FZFEHA] Soil Taxonomyol] 2E=7F 2 AlFo] (Jung,
1998) 3fF EFoll WRB 7= oA AL=E AR of
ye -euetel Aedst B &5 AAZF etk A8

Q1 ZwolA] o e RS ATT 5 9 ik

2

Mz Ho 12 30 o

al
=

Conclusion

v} EEFAA= Soil TaxonomyE w2l 9l
ojof] w} Y=} ol HAE 7HAIAL Sl o5 Het
317 Slal 2 Gl WRB %5 A uhet S Q9]
oS BRI, AR 9|EoRl AT BR A
Soil Taxonomy 7|50 2 B5735}99-S W coarse loamy, mixed,
mesic, Aquic Udorthents® 3}$1l, WRB 7|&0.2 H&3}
& | Stagnic Urbic Technosols (Oxyaquic, Arenic)= £
F2 5 AT ORE A% AIEFL 271547 )
Aot} Soil Taxonomyol|¥h 2J&Edh= f-jutatoll Al SF
2 E9F B2 A] Soil Taxonomy #H} oli]2} WRB2]
W7 g AT Heh 481l R E AL Ao
o}, o] FHE JIEY FE= AF YRS
o] 583 JHE AT Aot

o
o HO
o lo fIr

fu

)
o
o % il
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