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Taxonomical Classification and Genesis of Yongheung Series in Jeju Island

Kwan-Cheol Song,* Byung-Geun Hyun, Kyung-Hwan Moon', Seung-Jong J eon', 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 Yongheung series based on the second edition of Soil Taxonomy and
to discuss the formation of Yongheung series in Jeju Island. Morphological properties of typifying pedon of
Yongheung series were investigated and physico-chemical properties were analyzed according to Soil
Survey Laboratory Methods Manual. The typifying pedon contains 3.2~3.4% oxalate extractable (Al + 1/2
Fe), less than 85% phosphate retention, and higher bulk density than 0.90 Mg m”. That can not be
classified as Andisol. But it has an argillic horizon from a depth of 15 to 150 cm and a base saturation (sum
of cations) of less than 35% at 125 cm below the upper boundary of the argillic horizon. That can be
classified as Ultisol, not as Andisol or Alfisol. The typifying pedon has 0.9 % or more organic carbon in the
upper 15 cm of the argillic horizon and accordingly, can be classified as Humult. It has a clay distribution
in which the percentage of clay does not decrese from its maximum amount by 20% or more within a
depth of 150 cm from the mineral soil surface, and keys out as Palehumult. Also that meets the
requirements of Typic Palehumult. That has 35 % or more clay at the particle-size control section and has
mesic soil temperature regime. Yongheung series can be classified as fine, mixed, thermic family of Typic
Palehumults, not as fine, mixed, thermic family of Typic Hapludalfs. Most soils distributed in the southern
coastal areas in Jeju island which have a humid climate are developed as Andisols. But Yongheung series
distributed in this areas and derived from mainly trachyte, trachytic andesite, and volcanic ash are

developed as Ultisols.
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o2 7139k A I wEl 2Fol7F #4100
m7} oA FE AR 100~150 mmé] o] =
7thshH, A JAZo uwel ZAYA Ay B A
A Ao ® Hol= i Yk o FHA 7%, AA,
g, AdEd 7 B E7] wiidd sk el A fEE
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o] Taxonomical classification of Korean soils2 &7}3}
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A8 EE Andisols HO 2 E/FIFH S Y, Andisols #
F71Eel tigk 24 glo] 802 ERES WA
3t7] diitol ERVIE £ oAF AHd g &
SR EEREY

Song (1990) Andisols®] MZ-2 Ho2 =g 7
ol tiulsted AFE REEYG g Andic 579
T% ARE AESY, U TA7A EFSAC
199039l Andisols®] Soil Taxonomy9] M Z-& O 2
A=A Song and Yoo (1991)F pyrophosphate,
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haF #uk olu] g} allophane, ferrihydrite, Al-5-7]5-%F
A T FF BHE B AFE I E
andic EYEAS HIsALh 1 F AFE A E
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Taxonomy ¥ F+24H'% el Soil Survey Laboratory
Methods Manual (USDA, 1996)<S 7|22 3t E
& olststd EAS EA438t3 laboratory data

sheetsE 2t 1S3 T
Sodium pyrophosphateZ & +& dFujE (Al),
AH (Fep)2 E 1go] 01M NaP:0r £ 200 mlE

7hste] 16417 gste] A&k & IE 10 milol
IM Na:SO: 25 mlE 7}3te] QAEYA 7L AA A

SIS 179

s Asd AAFRRARANE AFIA
Dithionite-citrate® & ¥+ 4Fvlg (Al) % #H
(Fea) & E9F 2 gol sodium dithionite 2 g3} sodium
citrate 20 g& 7Fstal S/ 100 mlE 7hste] 244
7F AGA 7 FZFHFSF 100 mlE 7t QAR A
F AR Ao AAFFRBUANZ B2
Atk Oxalate® FEH = EF7F (Ab), B (Feo),
T4 (Sh)E E% 05 goll pH 35, 0.2M NHi- oxalate
50 mig Fhatel Aol 4A7 AFA 5 4R
A7 FANE Het] AdAFZEFEANE A
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8889 &%  Soil Taxonomyel 3t EFS
5% w Soil Taxonomy ¥ WHo| wE official
series descriptions®} laboratory data sheets’7} Q%
o &5F UxTHe e 54 A official
series descriptionsS o}efoll W 7]38}3, laboratory data
sheetsE Table 1o YeERATt E3 &559 tix
o ARRS Fig. 19 YeRd Ut

Official series descriptions of typifying pedon

Location 200 meters south of Dosun Dong,
Seoguipo city, Jeju Do

Landform : lava plain

Slope : 2-7%

Soil moisture regime : Udic

Temperature regime : Thermic

Permeability class : Moderrately slow

Drainage class : Well drained

Land use : Citrus ochard

Parent material Trachyte and volcanic ash
derived from trachyte

Diagnostic features : An umbric epipedon from a

depth of 0 to 32 cm and an argillic horizon from

a depth of 15 to 150cm

Ap - 0 to 15 cm. Very dark grayish brown (10YR
3/2) gravelly silty clay: weak fine to medium
granular structure: friable, slightly sticky and
slightly plastic: common fine to medium pores:
abundant fine to medium roots: 15% gravels:
gradual smooth boundary.

BAt - 15 to 32 cm. Very dark grayish brown
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(10YR 3/2)

medium granular structure:

gravelly clay: moderate fine to
firm, sticky and

plastic: many fine to medium pores: abundant

medium to coarse roots: 20% gravels: clear
smooth boundary.

Btl - 32 to 60 cm. Dark yellowish brown (10YR
4/4)

subangular blocky structure:

gravelly clay: weak fine to medium
firm, very sticky
and very plastic: thin patch clay cutans: many
medium to coarse pores: common medium to

coarse roots: 20% gravels: clear smooth

boundary.

Bt2 - 60 to 105 cm. Dark yellowish brown (10YR
4/6) gravelly clay; moderate fine to medium
subangular blocky structure: firm, very sticky

and very plastic: thick continuous clay cutans:

common fine to medium pores: few fine to

medium roots: 15% gravels: gradual smooth
boundary.

Bt3 - 105 to 130 cm. Dark yellowish brown (10YR
4/2) gravelly clay; strong fine to medium

common fine to

medium yellowish red (5YR 4/6) Mn mottles:

thick

subangular blocky structure:
firm, very sticky and very plastic:

continuous clay cutans: few fine pores: non
roots: 15% gravels: clear smooth boundary.

Bt4 - 130 to 150 cm. Yellowish brown (10YR 5/6)
gravelly clay: moderate fine to medium

subangular blocky structure: few fine to medium

strong brown (75YR 4/6) Mn mottles:

very

Fig. 1. The typifying pedon of Yongheung series.

sticky and very plastic: thick continuous clay
cutans: few fine pores: non roots: 20% gravels.

L3292 &3 fine, mixed, themic family of Typic

Hapludalfs® 5% 2L (NIAST, 2000). Ap= (0

~15 cm) & A (10YR 3/3) 9 Ao
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e w14k

A Eo|, BAt=(15~32 cm)S 93244 (10YR
3/2)e] AZe]l A= A E, BtlEF (32~60 cm)2> o3

L

22 (10YR 4/4) #AHze] & A E, Bt2% (60~106
cm) S &gz (10YR 4/6) AZe] e 2 E, Bt3
5 (106~130 cm)> 4324 (10YR 4/4) 9] AZo]
9= A E, Bt4= (130~150 cm)<S 332724 (10YR
5/6)2] Aol A& 2 Eolt}

&35S A TASE EAE st Jdew, &9
F ouiAe EExses o] 3t} (NIAST,
2000). 28y AAXE - E% AHEHIA
(1:5,000) (JPG, 2000)°] ¢]3}
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Table 1. Laboratory data sheets of typifying pedon.
Total Clay Silt Sand
Depth Horizon lay Silt Sand Fine Coarse Fine Coarse VF F M C vC
(cm) LT 002 .05 LT LT 002 02 .05 .10 25 S 1
002 -.05 -2 .0002 .002 -.02 -.05 -.10 -25 -.50 -1 -2
Pct of < 2mm (3A1)
0-15 Ap 38.8 50.5 10.7 3.1 2.5 1.9 24 0.8
15-32 BAt 59.7 33.8 6.5 24 1.8 0.9 0.8 0.7
32-60 Btl 59.3 335 7.2 33 2.1 0.9 0.6 0.3
60-105 B2 524 35.8 11.8 5.1 4.5 1.5 0.6 0.1
105-130 B3 52.1 38.0 9.9 40 2.7 1.5 1.3 04
130-150 B¢ 583 319 9.8 44 29 1.3 0.8 0.3
150+ C 34.1 61.8 4.1 1.0 1.1 1.1 0.9 0.1
Coarse Fractions(mm) 2mm Orgn Total P Total Dith -Cit
Depth Weight Wt C N Ret. S Extractable
fem) 25 s 05 195 oo Fe Al Mn
’ Whole 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a
Pct of < 75mm (3B1) Soil Pct of < 2mm
0-15 2.13 727 5.62 0.84
15-32 143 82.0 6.26 1.03
32-60 0.93 84.5 6.11 1.04
60-105 0.39
105-130 0.31
130-150 0.47
150+ 0.12
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 e g/cC —--m-mmmmem cm/cm - Pct of < 2mm ----------- cm/cm
0-15 0.61 1.21 27.1 339 29.2
15-32 0.29 142 234 30.2 27.7
32-60 0.28 1.29 36.1 33.0 304
60-105 0.31 1.33 38.6 375 35.0
105-130 031 1.29 429 41.5 38.0
130-150  0.31 1.30 394 41.3 36.7
150+ 0.56 47.1 41.0
NH+OAc Extractable Bases Acid- Extr CEC Al
Depth Ca Mg K Na Sum ity Al Sum NHs4- Bases Sat
(cm) S5B5a 5B5a S5B5a 5B5a Bases Cats OAc + Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1
meq / 100g Pct
0-15 1.1 0.4 0.33 0.1 1.9 40.0 4.7 419 23.6 6.6 712
15-32 0.5 0.3 0.36 0.1 1.3 325 4.1 33.8 17.1 54 759
32-60 3.8 22 1.48 0.1 7.6 21.5 0.2 29.1 169 7.8 2.6
60-105 4.5 1.8 1.23 0.1 7.6 18.0 0 25.6 16.1 7.6 0
105-130 49 2.0 0.65 0.2 7.8 18.0 0 25.8 159 7.8 0
130-150 42 2.0 043 0.2 6.8 23.5 0.1 30.3 17.9 6.9 14
150+ 54 2.5 0.51 0.1 8.5 225 0 31.0 19.2 8.5 0
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Table 1. Laboratory data sheets of typifying pedon.
Base Sat COs as Res Cond pH Acid Oxalate Extraction
Depth Sum NHs- CaCO:s NaF KCl CaCl H0 Opt Al Fe Si
(cm) OAc <2mm 0IM Den
5C3 5C1 6Elg 8EL 8L 8Cl1d 8CIf 8CIf 8J 6G12 6C9a 6V2
—————————— Pet - ohms/cm  dS/m 1:1 1:2 1:1 -------- Pct of < 2mm --------
0-15 4.6 8.2 0.3 9.5 33 3.8 42 1.63 344 041
15-32 37 74 0.7 9.7 35 39 4.0 1.91 249 0.66
32-60 26.1 449 0.3 9.7 43 4.3 5.1 1.88 2.82 0.60
60-105 29.8 474 0.3 5.0 53 54
105-130  30.1 48.7 0.3 5.1 54 5.5
130-150 225 38.2 0.5 4.5 49 5.0
150+ 274 443 0.5 49 53 54
Atk Andisols &7/ ZlEel wel §3%0 HEdd Z 12 kg o|olEtE BERIIFS 2EZAJDE ojE
= A% 27 oxalate IEA (Al + 1/2 Fe) T < HumultsZ ®#FET &5 4552 43553 g&
32~34%%E andic E¥ 549 #R7ITs A7 of gElvtete] ExeA v ACE HIHI e
Oy, ClAMH 5ol 727~845%%E 85% M| “}O]fﬁ, Humults® 75+ Aot}
AT} 121~142 Mg m° 22 090 Mg m~ o)A Humults+  Sombrihumults, Plinthohumults,
ot} wlr] £L5EL Andic EY EAL HHFEFT Kandihumults, Kanhaplohumults, Palehumults %
QA dormF Andisols® EFT 4 gtk Igv Haplohumults®] 67] o2 EFEHZ Urh &35

BAtZdlA Bt4Z= (15~150 cm)7Z7}A
argillic=<S HE3sl3 Q) 715 doloAe o7 =23}

JEAZ

=
-

Z(oFol2 &) ol 9l3le] Alfisols =& Ultisols® £
FEEH, 8359 AF NFHNY agillics FH
Z4A oFell 125 cm ZAo]el 140 cm o]0l A WuE of

et A BESOA A7IZSE (Yol )7 35% v
tkolt}, wEls £EE L2 Andisals, Alfisols©] o}
Yz} UltisolsZ &7 5 o] oF s},

Ultisols< < o aygle] 71EZZAA A
Aoz ‘3‘49 Edo 2 gyl A e

-
EE

¥
2dEFae §
& e
sl wriel, Az
CEHWAL AL
47 Ry F2
A% FYo o g5
gubeke] A B AR
1985).

Ultisols Aquults, Humults, Udults, Ustults 2
Xerults®] 57} ofo® FEFHI, 71 FFl 9
sto] A2AHE HumultsS A 93 47) o} =& Bk
el wet E7E2 vk (USDA, 1999). f-2vet

AR
4

rzi ]

KN
=
H} o
e —

o] X3} Ultisolse Udults 1709 o}&F-° 2 B 75
3L =l (NIAST, 2000), #Holl 2 thA ol Z s}
= E%9 #AIEo] HumultsZ2 EFFH 81 A}
(Song et al, 2009a).

LT =9 A9 argilic %-‘%]94 A5 15 cm Z o]l A
H718kA FhEFo] 143 g kg 'O E 9 g kg o]Atolg=
219 5471 9dom, EE 1 m’ WA Zo|

100 cm7kA] @9 &89 f7ekd ko] 128 kgl

=
S

A

=
o

o] AL 71F Zo|o| A fragipan, kandic=, sombric
plinthite 52 H-F3FA] Ze=th #7142 EgxHo
150 cm oWl Zlolo] A Aoyt FAHH HEH
o] glom, F71d EGFEHINA 150 cnZ7bA] 4l o] 9
argillic =¢A HEFZo] Hhx e} HA st 20%
ol #ZiaHE FHA . wHA dES
Palehumults® #F ¥t} &3 % 9] Haplohumults o)+
o7 BFHEd (Song et al, 2009a) H|Ete] &5 &
< Palehumults 22 EFIE = Holth
Palehumultss Aquandic, Andic, Aquic, Plinthic
87l obxte] EFEIL A=, 55 AndisolsE
FEE ESES dHstd Exst ApTel &
=7} 121 Mg m 22 andic o}9] EFZAS
A 1A Fekl ¥ A<l Palehumults?l
Palehumults¢] 3—%7]%% SA7)15L Aok
EAE AojF9 9l argillicE A% 50 cm 4 9],
F71d B A 15~65 cm o Zl o]l A9
EoFol 35% o]/folBRE fine EAE&] &3
F2Ed AR ESFEHAA 50 cm oF % o]
oMo EF2Lrt AFH AZH FHF2kol oA
6C oA zpol7b U, d¥EF BT}t 15~22Cot
B2 thermic EN2EAbo] &3t ulgbas £5%
L fine, mixed, themic family of Typic Hapludalfsﬂ-
oly 2} fine, thermic family of Typic
Palehumults2 55 o] oF gt}
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mixed,

259 MM AFe FF AAAGA &=
AndisolsZ2 #+F5 &= EYEC] =2 BEEs Joy
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ol EYEF UdFs EEIy de £TES 1987), 2¢kth (Mizota and Chapelle, 1988) 59| 3}AF
UltisolsZ A 2= ot 8352 9 oxalate I EA HIET)

A%4 (Al + 1/2 Fe) §%0] 32~34%Z andic E olge HIEAY HIE AXH AFE AR 2
& 549 ERNEE ST o, QE A 5 SdA s 58 #4d AEZES FHER
& T27~845%% 85% olFolgte ER7IFC & 83 Y& non-Andisols Bl FE AA wEH I,
AbsE ZHe Hola ul Ty £ UEsF 121142 Bty §&3 1 99 Ao G2 = Al-F
Mg m°22 090 Mg m” °]&}gh= andic EY 54 715 8A 7 F7F HE Andisols EFo] FE YA @
o BFIEE FFAVIA E3H7] wl#e] Andisols©] =93 Aolgty AzEY. I8y £5%9 A A%
olyz} Ultisols® #+F¥ T & £5E5 2 UlisolsZ Zo] 1,800 mm WelZ vjwd @ Ti &) ekx] o)
FHIZ YA Andisols EALS AT FE HF2 F2 RIS 7] mEe AR dEorE &
At S5 A BES AT 5 fioh

AFe A% 2 55 Al 53 #4449 A sbs] HAES Fa&EErE WY g S8
EFES FFEZ 33 Yt non-Andisols E U] 7b g 22 AlR Fed] F3&EET wWE {7)&E
T2 BEXSA Jom I 98 YA dEF & FEo] B2 29 F& 7§ stA siits A
t Al-fF7188A 7 F7F H& Andisols EYo] F2 o 353 FTolo] AxE AAHE Al EE Fedt
wxete dele 715, A, shitale] 5H ke, A fr71Eo] Agste Al(Fe)-F7153A Ao F24
Add, AP 9F Fol FEst=d, 53 7% o AR EFAE nAE R ue Aol
g ko] wjg- Atky AzZhE T (Song, 1997). 37 gl g {715 HAHS FEAAT 77
dwtH o R A 7F§-FFe] 800-2500 mmel udic Eo] ggoz HAHE §714ke] sl <38l pH
EFEdd A dE3ol A== (Parfitte} = 0% RolxAm, pH7F @3 f7]4be] &40 F
Kimble, 1989), AF % s tAwrel A ] A F 72 A5 A-F71E3A 8 Aol FX¥nt (Dahlgren
2 1,090~1,850 mm=z &2 Fe] AAdE & JS TF et al, 1991). 1#y pH7} 50 oS 2 Folx] AL}
e oty I uigo] A7) Wi Futd: F1E FFol ATFHA Al-FEFA Aol £
Bk AR skl yakat B §ekx g AF H3, Alo] Sigt FHH EFH T o EIFEo|E
Aol A A Aol 217 1,090 mm B 1460 E YA, Fed dslol=golER FAdET
mm=Z FF GF siotxRgel Az ol A X9 (Mizota and van Reeuwijk, 1989).
1,840 mm % 1,850 mmell H]3}e] 360~760 mml} & RS QR @711 dF-stell Hliste F
ovl, W@ Az otk (KMA, 2001). W%  SEE7h 227 &) AlLF71EgAY S2au
715 WHals W AU7b 100 m o Eobye] wet = 3% JEFES 44 A4 gy AgEg
AHF 7|22 08CH Yol Y, #2110 mm wEtd &35 A AeFol Hud g AFE
wobkdE Agolth F47 AdAE TRk AR @R sjekxoe] R¥sy gowME zug, zW
A1 7o &&= zpole A glou, e FeA e kAol W o]E IAeA fEE st E BEA
W v R FRA 0] ARAGET 900 mm 2 38tal 7] wiEell AndisolsZ A wEe 1y E
@k (JARES, 1991). ©]&& 7793 Aol $-2lve} FE3= 28 non-Andisols EGCE A4 I
AN AFEE ALsTM FEFo) M B AY Aol Azte et
I 7 AL NG| AolHtt © At ol fALg EoF AN AFE AER A
Parfitt ¢} Clayden (1991)2 ustic EU4EHo 3 ZHd Aol E¥x3= i #HE9] non-Andisols®E
BN F2 TRo|AlEVF AT, G2 H A oagst As 5

A

F ot £8 3R AFE
Aol AAEA 7] WEel AndisoksE $HHE =
7} A9 gty Basgth 2 SaselA §

2 rlo 12 g
m
rl

N K Loz o
ol}ll D m}l_,

EGYAGE Az AAYelA = TEo|ALo] Y AE JEZES F FEE Ste EYe
2 8 A9 HERES FEEERE v BEY 2 AREAGT A zhE

AL, sde] Eolyel uwheEh 2L7F WelR A 7 Andisols® A4 WdEz e 23 EQ olH 3}
o] @Wokx Fukbeke] A7) wEel dEvE P SEF A xSty JSEE ESFO] A
T AEZJER 3= IS EZ AdETE Aol AAEA Gy FHEC] HE HAHA &7] wiel
AWE (Parfitt and Kimble, 1989), sk} (Parfitt et LYt EFe stFolEel mE HE JHAEH
al, 1988), W= A EF (Hunter and Busacca, g7 s8-8 wA "o O 23 JAEZJEFY
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argillicz o] AWA W, argilics: AF74AA 125cm
ofbg] zlo]Ql 140cm ZolollAl H7IEsE (Fol
71 35% wRro g ZrAkAl Eokel Ultisols® A§ A&
Zolty, I8y Andisols®Z #R/IE EYES
EESL oA Andisols 54 AT T
Q7] wjFol Ultisols oA % Humults®
g Ao =® AyztHET

o] &dFhA o] AndisolsE
%

ERrEs EYEd At 2 381, Alfisols
2 RRHT AL SFES ARFHL T 44 o)
st n@HLA §3F

Survey Laboratory Methods Manualoll wzts EUSS
E- A 35lo] Laboratory data sheetsE ZHA 3} T},

oxalate &4 (Al + 1/2 Fe) &2 32~34% =2
andic EF 549 ER/71ES TFA712 o, o
AR F50] 727~845%% 85% v Yro|H, &AWL}
121~142 Mg m°2& 090 Mg m" o]iolt} uhe}
A &5%2 Andic EY 545 BFst A @
D2 Andisols® 7%  glrh wide] BAtZolA
Bt4% (15~150 cm)7HA HEH A ZFQ argillics &
fratal dem, 71EZ oA e drEste (Feol
)7} 35% mw|HFo]| =2 Andisols, B=+ Alfisols®] ©o}Y
2} Ultisols® 7 ¥ o] oF gt}

Argillic Z$]¢] 4% 15 cm ZoldlA 7184 §H
°] 9 g kg o]o|BE o}ELS Humults® EFHT)
F714 EgmdeA 150 cm o] Zolo] & H o]
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