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Taxonomical Classification of Yongdang Series

Kwan-Cheol Song, Byung-Geun Hyun, Kyung-Hwan Moon', Seung-Jong Jeon', and Han-Cheol Lim'

National Academy of Agricultural Science, RDA, Suwon 441-707
]Agricultural Research Center for Climate Change, RDA, Jeju 690-150

This study was conducted to reclassify Yongdang series based on the second edition of Soil Taxonomy : A
Basic System of Soil Classification for Making and Interpreting Soil Surveys. Morphological properties of
typifying pedon of Yongdang series were investigated and physico-chemical properties were analyzed
according to Soil Survey Laboratory Methods Manual. The typifying pedon of Yongdang series has dark
reddish brown (5YR 2/3) silt loam Ap horizon (0~14 cm), dark brown (7.5YR 2/3) silt loam BA horizon
(14~32 cm), dark brown (7.5YR 2/3) clay loam Bt horizon (32~57 c¢m), dark yellowish brown (10YR 4/6)
silty clay loam Btx1 horizon (57~110 ¢m), and dark yellowish brown (10YR 4/6) silty clay loam Btx2
horizon(more than 110 cm). That occurs on gently sloping lava plain and is derived from baslt materials.
The typifying pedon has an argillic horizon from a depth of 32 to more than 110 cm and a fragipan from a
depth of 57 to more than 110 cm. That has a base saturation (sum of cations) of 35% or more at 75 cm
below the upper boundary of the fragipan. That can be classified as Alfisol, not as Inceptisol. The typifying
pedon has udic soil moisture regime, and can be classified as Udalf. That has a fragipan with an upper
boundary within 100 cm of the mineral soil surface, and keys out as Fragiudalf. Also that meets the
requirements of Typic Fragiudalf. That has 18% to 35% clay at the particle-size control section, and has
thermic soil temperature regime. Yongdang series can be classified as fine loamy, mixed, thermic family of
Typic Fragiudalfs, not as fine loamy, mixed, thermic family of Aquic Eutrudepts.
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Official series descriptions of typifying pedon

Location : 400 meters west of Nonghyum, Gosan
Ri, Hangyeong Myeon, Jeju city, Jeju Do

Landform : Lava plain

Slope : 2-7%

Soil moisture regime : Udic

Temperature regime : Thermic

Permeability class : Moderately slow

Drainage class : Moderately well drained

Upland

Diagnostic features

Land use :
An umbric epipedon from a
depth of 0 to 32 cm, an argillic horizon from a
depth of 37 to more than 110 cm, and a fragipan

from a depth of 57 to more than 110 cm

Ap - 0 to 14 cm. Dark reddish brown (5YR 3/2)
loam: moderate medium to coarse granular
structure: friable, sticky and plastic: few medium

few fine micas; clear

pores: few fine roots:

smooth boundary
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BA - 14 to 32 cm. Dark brown (7.5YR 3/2) loam:
moderate coarse angular blocky structure: few
medium prominent yellowish red (5YR 4/6)
mottles: slightly firm, sticky and plastic: few

very fine roots: few fine white micas: few
worm holes: few fine quartz grits: clear smooth
boundary

Bt - 32 to 57 cm. Dark brown (7.5YR 3/2) clay
loam: moderate medium angular blocky structure
breaking to platy structure: common medium
prominent vyellowish dark red(2.5YR 3/6)
mottles: slightly firm, sticky and plastic: thin
continuous clay cutans: common fine to medium
pores: few very fine roots: few very fine white
micas: common medium Mn concretions: abrupt
smooth boundary

Btxl - 57 to 110 cm. Mottled. dark yellowish
brown (10YR 4/6) and strong brown (7.5YR
4/6) silty clay loam: dark vyellowish brown
(I0YR 4/4) crushed: moderate coarse angular
blocky structure: common medium prominent
vellowish dark reddish brown (2.5YR 3/4)
mottles: firm, very sticky and very plastic: thick
continuous clay cutans: common fine to medium
pores: few very fine roots: few very fine white
micas: common medium Mn concretions: gradual
smooth boundary

Btx2 - 110+ cm. Mottled. dark yellowish brown
(10YR 4/4), brown (10YR 5/3), and dark brown

(75YR 3/3) silty clay loam: brown (7.5YR 4/4)

Fig. 1. The typifying pedon of Yongdang series

crushed: moderate coarse angular blocky

structure: many medium prominent yellowish
dark reddish brown (25YR 3/4) mottles: firm,
very sticky and very plastic: thick continuous
clay cutans: common fine pores: non roots: few
very fine white micas: common medium Mn

concretions
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Table 1. Laboratory data sheets of typifying pedon.
Total Clay Silt Sand
Depth Hori Clay Silt Sand Fine Coarse Fine Coarse VF F M C VvC
orizon
(cm) LT 002 05 LT LT .002 02 .05 .10 25 5 1
002 -.05 -2 .0002 .002 -.02 -.05 -.10 -25 -.50 -1 -2
Pct of <2mm (3A1)
0-14 Ap 22.0 404 37.6 17.5 20.9 69 18.1 7.8 4.0 0.8
14-32 BA 219 423 35.8 20.7 169 39 19.0 72 43 14
32-57 Bt 27.1 37.0 35.9 112 189 0.3 18.5 89 6.1 1.2
57-110 Btx1 359 56.9 7.2 326 23.1 0.1 29 1.8 1.9 0.5
110+ Btx2 324 574 10.2 235 339 12 27 23 3.0 1.0
Coarse Fractions(mm) 2mm Orgn Total Extr Total Dith -Cit
Depth Weight Wit C N P S Extractable
fem 25 s0 2075 a7 oo Fe Al Mn
) Whole 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a
Pct of < 75mm (3B1) Soil - Pct < 2mm --- ppm - Pet of < 2mm --------------
0-14 1.53 35.0 4.62 0.34
14-32 141 372 542 0.31
32-57 1.06 59.3 5.05 0.45
57-110 0.77 - - -
110+ 0.29 - - -
Ratio/Clay Atterberg Bulk Density COLE Water Content WRD
Depth CEC 1500 Limits Field 33 Oven  Whole Field 10 33 1500 Whole
(cm) kPa LL PI Moist kPa Dry Soil Moist kPa kPa kPa Soil
8D1 8D1 4P 4P 4A3a 4A1d 4A1h 4D1 4B4 4Blc 4Blc 4B2a 4C1
Pct<04mm - glec ———-mm- cm/em - Pct of < 2mm ----------- cm/cm
0-14 0.91 1.30
14-32 0.92 1.54
32-57 0.90 1.45
57-110 0.64 1.39
110+ 0.70 -
NH40Ac Extractable Bases Acid Extr CEC Al
Depth Ca Mg K Na Sum ity Al Sum NH4 Bases Sat
(cm) 5B5a 5B5a 5BSa 5B5a Bases Cats OAc +Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1
meq / 100g Pt
0-14 9.8 44 1.1 0.1 153 17.5 0.1 32.8 20.0 154 0.6
14-32 104 4.6 1.1 0.1 16.3 14.0 0.1 30.3 20.2 164 0.6
32-57 10.8 7.3 0.2 0.3 18.6 155 0.2 34.1 24.4 18.8 1.1
57-110 11.0 59 0.1 04 173 15.0 0.2 323 23.0 17.5 1.1
110+ 8.9 5.3 0.2 0.6 15.0 16.5 0.2 315 22.8 152 1.3
Base Sat COs as Res Cond pH Acid Oxalate Extraction
Depth Sum NHs-  CaCOs NaF KCl CaCl H:0 Opt Al Fe Si
(cm) OAc <2mm 0IM Den
5C3 5Cl1 6Elg 8El 81 8Cl1d 8CIf 8CIf 8J 6G12 6C9a 6V2
---------- Pct ---------- ohms/cm  dS/m 1:1 1:2 1:1 -------- Pct of < 2mm --------
0-14 46.7 76.6 5.6 6.2 6.5 0.19 1.32 0.06
14-32 537 80.4 59 6.4 6.7 0.14 1.00 0.05
32-57 54.5 76.2 6.0 6.6 7.1 0.33 1.64 0.13
57-110 53.6 754 5.8 6.6 7.1 - - -
110+ 475 65.6 5.7 6.4 6.9 - - -




S 243 A oxalate A=A (Al + 1/2 Fe) $H=F
o] 046~116%% 2% u|qte]H, AAtHFF0] 350~
59.3% % 85% w|Rtoltt, whHol| fHYUE7F 130~
154 Mg m°© & 090 Mg m™ o]’folth watr &9
2L andic EY EAS HFsY YA fgorm=

AndisolsZ /3 4 gt I8 Bt=oA Btx2=

(32~110+ cm)7tA AERZA A =9 argillic=S H-F3}
Ut 71E AoldlMe] dA7ESIE (el ) H#
o ¢]&te] Alfisols ®= Ultisols® #F ==, 3%

o] 7§ 7IE4 ol fragipan ZFF A ot#} 75 cm
Z1o]?l 132 cm Zolel A WuE ol H EZFA
A71xstE (Fol2 F)7F 35% ol e ® o we
Al £35S Inceptisols, T+ Andisols®] o}4Y &}t
Alfisols 2. &7 ¥ o] ofF 3T},

Alfisols Aqualfs, Cryalfs, Ustalfs, Xeralfs %
Udalfs®] 57 off o2 ®FFEHI 2 o] o
EYFEAT Bt oste] AA AT Ultisols
AME F718 FFol =2 EAYS HumultsEte H

F O}, Alfisolsol A& 18
o ESS MR olmo® ERA LI vt &9

=
S udic EYSFEAS {3 o2 Udalfs of
o

[

c B¢ =
isomesico] 4} H. Tt} %\55} B S B350, by

O e ZZoAM wg dalfs® At} (USDA,
1999)

Udalfs+= Natrudalfs, Ferrudalfs, Fraglossudalfs,
Fragiudalfs 5 107} Wil 2 EFHI Ut} £9=
- 713 ESREHOERH 100 cm oW Zo]d
fragipan®] FHAAE EG3t2 A S P2 Z Fragiudalfs
2 EREo

Fragiudalfs&= E9F FWolA] 100cm oW Zlo]d
fragipanS H-F3}7., glossicol W natriceS H-§3}%
= Udalfso|th, fragipan Ao HEO 2 argillico]

U cambick S HASTE B Eg A 4tstsd A
Q1 5ol FIIEESY FHAAFE 50-100 cm Z ]
A uer}r] AlZEd fragipan Aol A&7t
ARH oz AAHIL, fragipan HtE 9ol 42 &Y
Fol &3] 91X %k (USDA, 1999).

Fragiudalfst Andic, Vitrandic, Aquic, Oxyaquic %
Typics] 57} ob#o2 FHHL Uk $3EL A7
Aquic Eutrudepts® # /%3 d=d, Aquic
Fragiudalfs® ®#HF71%& F712 okg oA 40

cm ol ol 17h o] e] FHdA A 2 o]ste

ob dol dA71ZF FF aquic £3&
ot I8y &Y% Aquic oF+9 ¥
ZAl7)+= Aol o}yl Typic Fragiudalfs
= A7 A

§95 2 argillic o] 4F A 50 cm oW
oo fragipane®] EAIER EAEG AoFH 9
argillics 2] A% AANA fragipan®| g7 A 7FA] 7}
"k = 32~57 cm Zololth EAE A o] F9]el A
27 75 mm " JAF F 01~75 mm YA+ FFHgFol
15% ©o)Xola, AT & HET o] 18-3%°|E=Z
fine loamy EAIZo| 43ttt HE3l thermic EYLT
S BAskt wElbd £35S Fine loamy, mixed,
thermic family of Aquic FEutrudepts’} ¢}Y#} Fine
loamy, mixed, thermic family of Typic Fragiudalfs®=

B g Eofof gt

oy W Al

l‘-lN

e

Rl A fHAE S E BEAE s e Al
T E%US F2 AndisolsZ A4 ”Ldﬂ gk 1
Hu ¥ A Axg AFE AR et &9
F HEAd B¥dles 95 A$ andic EY 5
S HE3E AndisolsolY cambicES HFEE
Inceptisols®] o}U &} argillicE 3} fragipang HF3F=

Alfisols® Al da¥ Zlo|t},

e o

AFEe] AF 2 EHE St Ao EEsH o
™ Aquic Eutrudepts®Z #HFE L J= £FES AE
F3l7] fsledd £9% dxdwe ey EAS X
AF8F3L, Soil Taxonomy® X & EAHHe Soil

Survey Laboratory Methods Manualoll wWatA EUFS-
H 2 5Fo] laboratory data sheetsE ZHA 613 T
Ap%s (0~14 cm)& 4824 (5YR 3/2)9 YEO]
3, BAZ (14~32 cm)& 4244 (75YR 3/2)¢] <k
E, BtT (32~57 cm)> 44 (75YR 3/2)¢] A<
E, Btx1% (57~110 cm) 4324 (10YR 4/6)¢]
AR A FE Btx2Z(110+ cm)S ¢h82A (10YR
HALA 2 FE oIt} @RS

4/6) 9 Bz 3= EC
o £ HUAO LT, FT Yo o8
I T

S

€3FS andic EY SA4S HAstL A Fon,
BtZo| A Btx2Z (32~110+ cm)7FA] HEHZH =<
argillic =9 o|F3 Y, A EZA A7|E3FFE
(Fol T 7F 35% o4 2 o maEtA £35S
Inceptisols®] W} Andisols®] o}y 2} Alfisols® &7 5 o]
oF gttt

Udic E° ?%*&



w

o)

(05}

of
e
1
2
ok
4
Mo

22 )8 Fragiudalfs® #FH T},

S 5L Fragiudalfs®] Ag el EAS Y22
& Typic Fragiudalfs® ERFATH EAAE Aoy
ol AA 75 mm "9 Y F 01~75 mm YA
Fol 15% oldeli, NE F HEFHo| 18-35%°]
2 fine loamy E/J&o] &3ttt B3 thermic EF
T4e BRIt wetd 8352 Fine loamy,

mixed, thermic family of Aquic Eutrudepts’} o}y =}t

[

fo 2 o Ho

Fine loamy, mixed, thermic family of Typic

Fragiudalfs@ &% oo} 3t}

o8 EE

National Institute of Agricultural Science and Technology(NIAST).
2000. Taxonomical classifiction of Korean soils. Suwon, Korea.

RDA(Korea), SMSS, and IBSNAT(U.S.A.). 1988. Procedings of
18th International Forum on Soil Taxonomy and Agrotechnology
Transfer. October 18 ~30, 1987. Korea.

Song, K. C. and S. H. Yoo. 1994. Andic properties of major soils in
Cheju Island. III. Conditions for formation of allophane. J. Soil
Sci. Fert. 24:149-157.

Song, K. C. 1997. Distribution, and conditions for formation of

allophane in soils in Cheju Island. Minerology and Industry.
10(2):26-45.

Song, K. C., S. J. Jung, B. K. Hyun, Y. K. Sonn, and H. K. Kwak.
2005. Classification and properties of Korean soils. In NIAST.
Fruits and future prospects for soil survey in Korea. p. 35-107.
Suwon, Korea.

USDA, Soil Survey Staff. 1975. Soil Taxonomy. A basic system of
soil classification for making and interpreting soil surveys. Agric.
Handbook 436. USDA-SCS. U.S. Government Printing Office,
Washington, D.C.

USDA, Soil Survey Division Staff. 1993. Soil Survey Manual.
Agricultural Handbook 18. USDA-NRCS, Washington.

USDA, NRCS. 1995. Soil survey laborarory information manual.
Soil Survey Investigations Report No.45. USDA-NRCS, Lincoln,
Nebraska

USDA, NRCS. 1996. Soil survey laborarory methods manual. Soil
Survey Investigations Report No.42(revised). USDA-NRCS,
Washington.

USDA, Soil Survey Staft. 1999. Soil Taxonomy. A basic system of
soil classification for making and interpreting soil surveys. 2nd ed.
Agric. Handbook 436. USDA-NRCS. CRC Press, Boca Paton,
Fla., USA.

USDA, Soil Survey Staff. 2006. Keys to Soil Taxonomy. 10th ed.
USDA- NRCS, Blacksbury, Virginia.



