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Taxonomical Classification and Genesis of Donggui Series in Jeju Island

Kwan-Cheol Song, Byung-Keun Hyun, Kyung-Hwan Moon', Seung-Jong Jeon', Han-Cheol Lim' and Ho-Jun Kang®
(National Academy of Agricultural Science, RDA, Suwon 441-707, Korea, 'Agricultural Research Center for
Climate Change, RDA, Jeju 690-150, Korea and ]e]u Do Agricultural Research and Extention Service, Jeju, Korea)
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This study was conducted to reclassify Donggui series based on the second edition of Soil Taxonomy and
to discuss the formation of Donggui series in Jeju Island. Morphological properties of typifying pedon of
Donggui series were investigated and physico-chemical properties were analyzed according to Soil survey
laboratory methods manual. The typifying pedon has very dark grayish brown (10YR 3/2) silt loam A
horizon (0~17 cm), gravelly very dark grayish brown (10YR 3/2) silt loam BA horizon (17~42 cm),
gravelly very dark grayish brown (10YR 3/2) silty clay loam Btl horizon (43~80 c¢m), brown (7.5YR 4/6)
silty clay Bt2 horizon (80~105 c¢m), and brown (10YR 5/4) silty clay Bt3 horizon (105~150 cm). It is
developed in lava plain and are derived from basalt and pyroclastic materials. The typifying pedon contains
1.3~2.1% 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 22 to 150
em 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 and Inceptisol. It has udic soil moisture
regime, and can be classified as Udalf. Also that meets the requirements of Typic Hapludalf. It has 18-35%
clay at the particle-size control section, and have thermic soil temperature regime. Therefore Donggui series
can be classified as fine loamy, mixed, thermic family of Typic Hapludalfs, not as fine silty, mixed,
thermic family of Dystric Eutrudepts.

Key Wonds: Argillic horizons, Base saturation(sum of cations), Donggui series, Typic Hapludalfs
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Official series descriptions of typifying pedon

Location : About 300 meters southeast of Gwagji
Primary school, Gwagji Ri, Aeweol
Eub, Jeju Si, Jeju Do (126° 18" 26", 33°
26’ 27")

Eub, Jeju Si. Jeju Do (126° 18" 26", 33° 26’ 27")

Landform: Gently sloping lava plain

Slope: 2-7%

Soil moisture regime: Udic

Temperature regime: Thermic

Permeability class: Moderately slow

Drainage class: Well drained

Land use: Upland crops

Parent material: Basalt materials and pyroclastics

derived from basalts
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Table 1. Laboratory data sheets of typifying pedon

(-~ Total -~} (- Clay =) (-~ Silt ) (mmmme Sand ~---- )
Depth . Clay St Sand  Fine Coarse  Fine Coarse VF F M C VC
(cm) Horizon LT 002 05 LT LT 002 .02 0 10 2B 5 1
002 -05 -2 0002 002 -02 ~05 -10 =25 -50 -1 -2
--------------- Pct of < 2mm (3Al1) —meemmmmmme e
0-17 Ap 268 595 137 424 17.1 18 68 26 14 11
17-42 BA 279 565 15.6 41.0 15.5 32 71 19 17 16
42-60 Bt1 32.6 51.1 16.3 36.7 144 1.9 63 25 29 27
60-85 B2 401 445 154 320 12.5 34 62 33 18 06
85-130 BCt 31.1 54.0 14.9 40.0 14.0 35 57 27 20 1.0
(- Coarse fractions(mm) -) <2mm Orgn  Total Extr Total {-—--- Dith -cit -—-)
Denth weight Pet of C N P S extractable
(CII;) 25 520 2075 175 whole Fe Al Mn
soil 6Alc 6B3a 653 6R3a 6C2b 6G7a 6D2a
- Pct of < 75mm (3B1) - Pct < 2mm g/kg - - Pct of < 2mm - -
0-17 1.66 3.08 0.20
17-42 1.37 445 0.20
42-60 1.05 7.11 0.34
60-85 0.72
85-130 0.57
Ratio/Clay Atterberg {-Bulk Density--) COLE {-— Water Content -—) WRD
Depth CEC 1500 limits Field 33 Oven whole Field 10 33 1500  whole
(cri) kPa  LL PI  Moist KkPa dry soif  moist kPa kPa kPa soil
8D1 8D1 4r1 4P 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
Pet <04mm =~ - g/cc —-— cn/cm -~ Pct of <2mm -~ cm/cm
0-17 0.80 131
17-42 0.80 1.54
4260  0.68 -
60-85 071 -
85-130 074 -
(-~ NH4OAc extractable bases -} Acid- Extr (-~ CEC ~-} Al
Depth Ca Mg K Na Sum ity Al Sum NH4- Bases sat
(CII:I) 5B5a 5B5a 5B5a 5BSa bases cats OAc + Al
6N2Ze  602d 60Q2b 6P2b 6Hb5a 6G9a 5A3a 5A8b 5A3b 5G1
meq/100g Pet
0-17 9.6 2.4 20 0.2 142 19.9 0 34.1 213 14.2 0
17-42 10.4 3.0 1.2 02 14.8 19.2 0 340 223 14.8 0
42-60 12.8 37 0.8 0.2 17.5 159 0 334 221 17.5 0
60-85 17.9 43 0.5 05 232 10.2 0 334 283 23.2 0
85-130 12.1 2.9 0.8 04 16.2 8.9 0 25.1 22.9 16.2 0
(-Base sat-}  COs as Res Cond -——---pH -——— Acid oxalate extraction
Depth Sum NHy CaCOs NaF KC CaCl: HO Opt Al Fe Si
(cg ) OAc  <2mm 0M den
5C3 5C1 6Elg 8E1 81 8C1d 8Ci1f 8C1f 8] 6G12 6C%  6V2
----- Pct ----- ohms/cm  dS/m 1: 1 1: 2 1: 1 - Pct of <2mm -
017 416  66.7 4.7 51 55 049 181 031
17-42 43.6 66.4 48 53 59 025 205 0.17
42-60 524 792 5.0 5.6 6.1 036 343 0.26
60-85 69.5 820 5.5 6.0 6.3
85-130 645 707 5.2 5.9 6.3
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Table 1. Laboratory data sheets of typifying pedon(Continued)

(- Phosphorus -) Alp/  Feo/ Al/SI Al + Allo-
1/2Fe,  phane

Ferri- Melanic
hydrite  Index

Pyrophos. Extr
Al Fe C Ret.  Citric Bray Al,  Feq

?fg)h Acid  Nol
610 6C4  6A4 654 655

—-= Pct of < 2 mm —- g/kg - Pet of <2 mm -
0-17 11 2.6 023 059 125 14 1.8 3.1
17-42 0.4 1.6 017 046 130 1.3 1.0 3.5
42-60 1.6 0.7 010 048 129 21 1.6 58
60-85
85-130

Fig. 1. The typifying pedon of Donggui series.

Diagnostic features: An umbric epipedon from a depth
of 0 to 42 ¢m and an argillic horizon from a
depth of 42 to 130 cm

Ap - 0 to 17 cm. Very dark grayish brown(10YR
3/2) silt loam; weak medium subangular
blocky structure; friable, slightly sticky and
slightly plastic; common fine roots; few fine
pores; few very fine micas; about 12%
gravels; gradual smooth boundary.

BA - 17 to 42 cm, Very dark grayish brown(10YR
3/2) gravelly silt loam; weak coarse suban-
gular blocky structure; friable, sticky and
plastic, thin patch clay cutans; few fine
pores; few fine roots; few very fine micas;
about 20% gravels; diffuse smooth boundary.

Btl - 42 to 60 cm. Very dark grayish brown{10YR
3/2) gravelly silty clay loam; moderate
medium subangular blocky structure; friable,
very sticky and very plastic, thin continuous
clay cutans; common fine and medium pores;
few fine roots; few very fine micas; about
25% gravels and few scoriae; clear smooth
boundary.

Bt2 - 60 to 85 cm. Dark brown(7.5YR 3/2) gravelly

silty clay loam; common coarse reddish brown
(5YR 4/3) mottles; moderate medium sub-
angular blocky structure; friable, very sticky
and very plastic, thin continuous clay cutans;
common fine pores; few fine roots; few fine
manganese mottles; few very fine micas;
about 20% gravels and cobbles; few stones;
abrupt wavy boundary.

BCt - 85 to 130 cm. Mottled reddish brown(5YR
4/3), brown(7.5YR 4/4) and dark gray(10YR
4/1) gravelly silt loam; dark gray(10YR 4/2)
when crushed; weak medium subangular
blocky structure; friable, slightly sticky and
plastic; few very fine micas; about 25%
gravels and cobbles; few stones.

AFEe AEY AR §obi thxell F2 Bxat
i 9% FHEL Fine silty, mixed, thermic family of
Dystric Eutrudepts® #5753 ATHNIAST, 2000). Ap
F(0-17 em)2 FEHAAN0YR 3/2)9] vlAbdokES] 1,
BAZ(17~42 em) S| ZA(10YR 3/2)9] AHo] =
UAFHFE, BtlE(42~60 cm)& EHHAA10YR 3/2)9)
Aol Gle vAMAYE, Bt2F(60~85 cm) FEA
(10YR 4/6)9] Azo] Q& ulAbA2FE, BCtZ(85~130
am)> FZH(GYR 4/3), ZH(75YR 4/4), T 4
(10YR 4/1)9] viapdefizolch. @eh 31 @aals +#
P SRR EANEEE BAR sk BEF0E F2 L0R
ol &5 St} udic BEokFEANT thermic B EAE
e, wEEEe Rt Fsoldh
FHEE 0~42 em Zo)olA] umbric 2 E5-& BA8t
, 42~130 cm Zlo] o olA] At F9jell wlste] HE §
o 71 oo £, FE olF 27l AEATe] §l
argilliczS B3t Sich
FAEY andic B¢ 54 FF olFE ZES 23 Ap
S~Bt1Z(0~60 cm)olA] oxalate HE4(Al + 1/2 Fe) &
o] 1.3~21%% 2% yi9loly, AR50 25.1~54.1%
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2 85% vlwolth, whde] £4UEs} 1.31~1.54 Mg/m’2.
2 090 Mg/m® oliolth, mehbd EFAEL andic Eok &
e B8l A $oER Andisols® ¥-H5E 4= glck
e 42~130 am Zelol AERAHTQ argillicsS 2
gkt glek. 71 2ol e @)t R(gelE ) el 9
3l Alfisols Ei= Ultisols® #-#Htvd, $A%S A$-
NVEdelel W ofet A EEolN @rlEshE(elE
H7F 35% oo R wrh webd F%E-E Inceptisols, £
 Andisols©] o}g} Alfisols® ¥-F¥ ofof §itl.

Alfisols<- Aqualfs, Cryalfs, Ustalfs, Xeralfs ¥ Udalfs
o] 57 obF o BREL Utk olF obe EXTEET
Bk il oJste] ARt UltisolsolNe #7118 &%
o] =& EoS Humultsths HEY olEo® 53t 9)
o1}, Alfisolso|My Z18]8 B HEO] oo R 576
2 91 Ytk FHEE udic EFTEANE HAska Qe e
2 Udalfs o}2o % 2359 4 9lvh

Udalfs¥= Natrudalfs, Ferrudalfs, Fraglossudalfs, Fragiu-
dalfs & 107 "oz ¥75 1 th 5% 45 Haplu-
dalfs®] ¥577|5& $541711 Sith Hapludalfs+ Lithic,
Aquertic Chromic, Aquertic § 2871l ohto2 H{5 1
A=, 57%L Typic Hapludalfs?] #5713 54
713t glek

EAYE Ao H-99) argillicE ¥ 50 em o], & 77
2 BEYEA 42~92 cm ol ZololA A7 75 mm ¥l
WA F 01~75 mm A Bl 15% o], A=
% HES o] 18~35%0|EE fine silty EAEo] opfet
fine loamy EA&ol] &8Itk ER2ES Aol 2o
el M 50 cm obef zlolelx 9] Bkt 13 Aed
o] glojA 6T ol o7} i, AEd EYLE
7} 15~22°C 7 HER thermic EF2E/3e] &t} weiy
F71%-& Fine silty, mixed, thermic family of Dystric
Eutrudepts?} 1|2} Fine loamy, mixed, thermic family
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o] % dHF o] 2k 1,090 mm Y 1,460 mmE
o) W sekr|ede] AJabsEel MFES] 1,840 mm ¥
1,850 mme] B]8}e] 360~760 mmyt Aon, vlwy Az
g HoltHKMA, 2001). sitied /& Waks B Ay
7} 100 m ¥obdel ulet d¥w 712 0.8CH wold 1,
ZFFEEE 110 mm RO Aoty $AE AdM T
TH-9F ANA Y el L ApolE AY glont, e 8
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