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Taxonomical Classification of Namweon Series, Black Volcanic Ash Soils

Kwan-Cheol Song,* Byung-Geun Hyun, Yeon-Kyu Sonn, Han-Cheol Lim', and Shin-Chan Le¢’

National Academy of Agricultural Science, RDA, Suwon 441-707
'Agricultural Research Center for Climate Change, RDA, Jeju 690-150
*Jeju Do Agricultural Research and Extention Service

This study was conducted to reclassify Namweon series, black volcanic ash soils, in Jeju Island 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 Namweon series were investigated and physico-
chemical properties were analyzed according to Soil Survey Laboratory Methods Manual. The typifying
pedon of Namweon series has black (10YR 2/1) silt loam Ap horizon (0~11 ¢cm) and black (10YR 2/1) silt
loam BA horizon (11~72 ¢m). Bw horizon (72~100 c¢m) is very dark brown (10YR 2/2) silt loam. That
occurs on lava plain derived from volcanic ash materials. The typifying pedon contains 5.2~6.4% oxalate
extractable (Al + 1/2 Fe), over 85% phosphate retention, and lower bulk density than 0.90 Mg m>. Ap, BA,
and Bw horizons of the pedon have andic soil properties. That can be classified as Andisol. The typifying
pedon has an udic soil moisture regime and has a 1,500 kPa water retention of 15% or more on air-dried
samples throughout all horizons, and can be classified as Udand. Ap and BA horizons (0~72 cm) have a
color value, moist, and chroma of 2 or less, melanic index of 1.70 or less, and 6% or more organic carbon.
That meets the requirements of melanic epipedon. That keys out as Melanudand. That has more than
6.0% organic carbon and the colors of mollic epipedon throughout a layer 50 cm or more thick within 60
cm of the mineral soil surface.. Thus, that keys out as Pachic Melanudand. The pedon has a fine-earth
fraction that has a water content at 1,500 kPa tension of 12% or more on air-dried samples and has less
than 35% (by volume) rock fragments. Thus, the substitute for particle-size class is medial. That has a sum
of 8 times the Si (percnt by weight extracted by acid oxalate) plus 2 times the Fe (percnt by weight
extracted by acid oxalate) of 5 or more, and 2 times the Fe is more than 8 times the Si. Thus, the
mineralogy class is ferrihydritic. Namweon series can be classified as medial, ferrihydritic, thermic family
of Pachic Melanudands, not as ashy, thermic family of Typic Melanudands.

Key words: Taxonomical classification, Andic soil properties, Andisols, Melanudands
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Sodium pyrophosphate® &%+ EFvE (Ab),
A (Fep)2 E9 1go] 01IM NaP:0r £ 200 mlE
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Official series descriptions of typifying pedon
Location : About 600 m south-west of the
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Institute of Sub-tropical Agriculture,
Topyeong Dong, Seoguipo Si, Jeju Do
Landform : Lava plain
Slope : 2-7%
Soil moisture regime : Udic
Temperature regime : Thermic
Permeability class : Moderately slow
Drainage class : Well drained
Land use : Citrus orchard
Parent material : Volcanic ash
Diagnostic features : A melanic epipedon from a
depth of 0 to 72 cm and andic soil properties
from a depth of 0 to 100 cm

Ap - 0 to 11 cm. Black (10YR 2/1) silt loam:
moderate fine to medium granular structure:
friable, moderately smeary, slightly sticky and
slightly plastic: many fine to medium roots:
common fine pores. gradual smooth boundary

BA - 11 to 72 cm. Black (10YR 2/1) silt loam:
weak fine to medium subangular blocky
structure: friable, moderately smeary, sticky and
plastic: many medium to coarse roots: common
fine pores: clear wavy boundary.

Bw - 72 to 100 cm. Very dark brown (10YR 2/2)
silt loam: moderate coarse subangular blocky
structure: friable, moderately smeary, sticky and

plastic: few fine roots: common fine pores,
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Fig. 1. The typifying pedon of Namweon series.
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95, 94%= FS1ol Aol ¥lwH Foh L2y o]
= AF= st §lE°1W E4]o] %JLOJZE‘?% allophane
ol io}ﬂ% 73 ko2 AZHE REX DY
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Childs (1985)° ¢Jste] AIbE (1.7 X % Fe)2
2 BY T ferrihydrite S A4S vp I e
Ap, BA ¥ BwZolA ztzt 55, 71, 91%=Z &t} 9]
el B A A7 EAleA AH
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1988).
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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 vC
(cm) O e o2 05 LT LT o002 05 10 25 5 1
.002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 -2
Pct of < 2mm (3A1)
0-11 Ap 243 65.4 10.3 1.9 37 2.7 1.5 0.5
11-72 BA 24.6 62.5 129 2.8 4.8 34 1.7 0.3
72-100+  Bw 30.1 52.7 172 34 6.6 49 2.1 04
Coarse Fractions(mm) 2mm Orgn Total Extr Total Dith -Cit
Depth Weight Wit C N P S Extractable
(cm) Petof Fe Al Mn
2-5 5-20 20-75 175
Whole 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a
Pct of < 75mm (3B1) Soil --- Pct < 2mm --- ppm - Pct of < 2mm --------------
0-11 12.5 0.66 527 223
11-72 115 0.44 60.0 3.08
72-100+ 42 0.18 68.1 2.14
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
Pet<04mm e g/ce —--mmmmmmmm cm/em e Pet of < 2mm ----------- cm/cm
0-11 2.11 1.19 0.72 79.0 64.0 289
11-72 1.88 1.18 0.62 70.3 572 29.1
72-100+  1.00 0.9 0.76 54.2 46.2 27.6
NH40Ac Extractable Bases Acid Extr CEC Al
Depth Ca Mg K Na Sum ity Al Sum NH: Bases Sat
(cm) 5B5a 5B5a 5B5a 5B5a Bases Cats OAc +Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1
meq / 100g Pet
0-11 0.3 0.1 0.2 0.2 0.9 88.9 49 89.8 513 6.3 78
11-72 0.1 0.1 0.2 0.1 0.4 712 24 78.1 46.2 3.1 71
72-100+ 0.1 0.1 0.3 0.1 0.5 40.6 0.7 412 30.2 1.3 54
Base Sat COs as Res Cond pH Acid Oxalate Extraction
Depth Sum NH+  CaCOs NaF KCl CaCl H0 Opt Al Fe Si
(cm) OAc <2mm 0IM Den
5C3 5C1 6Elg 8El 81 8Cld 8C1f 8C1f 8J 6G12 6C9a 6V2
---------- Pct ---------- ohms/cm  dS/m 1:1 1:2 1:1 -------- Pct of < 2mm --------
0-11 1.0 1.7 109 39 4.0 4.0 343 324 0.73
11-72 0.5 0.9 11.8 43 44 45 425 420 0.92
72-100+ 13 1.8 10.3 44 44 44 294 5.38 1.09
Pyrophos. Extr Phosphorus Aly/ Feo/ Al/Si Alo+ Allo- Ferri-  Melanic
Depth Al Fe C Ret Citric Bray Alo Fea 1/2Fe. ~ phane  hydrite  Index
(cm) Acid No.1
6G10 6C4 6A4 6S4 6S5
————————————— Pct of < 2mm ------------- - g/kg - ---—---- Pct of < 2mm --------
0-11 1.69 1.48 96.5 5.5 048 0.62 2.63 5.15 7.3 55 1.53
11-72 1.88 1.93 99.5 0.5 044 0.70 2.68 6.35 9.5 7.1 1.50
72-100+ 052 0.67 979 0.3 0.18 0.79 232 5.63 94 92 1.55
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el T4 AR AF 15% oAU F& Lokl 70% ol He ES FA7F 35 cm o]
Mg A$ 30% °lsl7t Hv EF2 FAVE 60% ©] A e A G952 Pachic Melanudands®
A A gketh (Table 2). T3 udic EYFEAS B TR 4 UTh

Frotal leB® off2 Udands® #F ¥ Th Andisols, 283 & EY 59 Andicolu
Udands®l| = Placudands, Durudands, Melanudands, Vitrandic o}-o] 48l EYAH andic EY 54 S
Hydrudands, Fulvudands, Hapludands®] 67 t<-©] HFstAY 34t glass, ¥A4oly £ ggo] =2
EFF3 9Tl Placudands= F713 Eiwolu EgolMe 7129 EASS A&skA @3, dA E
andic EGEAS Bfete f712 9 4% A A& AL oY EddAE EA A 24
T @2 #dolelA 100 ecm oW Zeld placicE & K o] & HXA {3, #AHEE Arvt vt 7€ E
fr3t3, Durudandst 7714 EFiE™olY andic E AEORE A4F BX A4S AHsA 548 &
FELE BEfee §714 T AF A T 22 §171 wFEolth T3k Andisolsoll A= EASG Ao F$]
Zlolol| A 100 cm ©|Wf Zlolo A3t THE Hfgith o] Zolk tE EYE#} thETh Andisolsoll Ao E

Melanudandsi= melanic A %252 HA3E Ad& AR F71E EYrHoly andic EYE
Udands®|th, melanic A %52 7714 EYREW, & e BEfste 718 T AR AA T & Aol
© andic EYSEAS 71§12 F9 AREA T oAlA (a) AZHA 3HE 100 cm # o] 7hA], & (b) #
@2 ZololA 30 cm oW Aol FFAAE EHA g AT A Zol7tA ot}

sk, A 40 ecm F7 T 30 cm ©]/te] FH FA A BEAES dHY TR ¥ A9 EST
E Z2te A EFONA andic EF 5A4E BAsoF & 749 1500 kPad wjo] EgFFEdtEel wep o
o 28y F&A BES AT 2 ostelH, sHAl EFEHAT, ¥l el 35% PvY de=
melanic index”7} 1.7 ©]3}, 28] 3 §7]tAh $haFo] = ashy, medial @ hydrous 37§19 EA &S 2 B FFHT}
F HAOE 6% o/feln, BE ETNA frEA EAS AR EFFEAE 1500 kPad o
SheFol 4% o]/folojoF gt AES] Egrierde] vlZEd A8 ¢ 30% v

A5 A F8A Wt AME Ftol ApT, BA o™, HlF 2 Al A% 12% w|ve]™ ashy EA
5 % Bw3d EFA 2 olste]i, frgkA ghEko] %402 FHEAY andic EYEALS B/, EYSF
z}z}b 125, 115, 42 g kg '©|™, melanic index7} 7z} 49 1500 kPad W EYFETF] T4 AR
153, 150, 15501k, 014 72 cm Zo17HA melanic 7 12% ololw, MEA A8 7% 30-100% ¥
AARZY] BREAS TFAZIA oA wje F 2 ol o™ medial2 EFETH £ andic EY
+ melanic FAEFTE HFsL Arh. wEA E4s Bist, EYGFEEE 1500 kPad w H]F
Melanudands® &/ ¥ o}, A A5 EFFErEFe] 100% ©]/del™ hydrous®

Melanudands®l| & Lithic, Anthraquic, Typic ERET

Melanudands 5 1578 ool ®/F=I Ut HEF AT A EAE AARSANAN EFFEEY
2 7714 ESaWolY andic EYEAAS Hfshe 1,500 kPad Wl ESFE o] FU AR A
=5 AR7AA AA F 22 ZololA 60 cm 12% ©l’felH, B3 A59 A5 30-100% H4
olyf Zlo] F 50 cm ol/Fe] FANA Fr1eA TFHEF el Qo E=E (Table 2) Al B LS medialell &
o] 6% ©]’F°la mollic FAEFTE] EAS HF3H gk},

Utk EF NHiOAc IE4 971 + KCl &4 Al A EQES Bt ESdAE FESE U
ol A EZoA 2 cmol(p) kg olAelth #7114 EEIdE dEA ALHT FES AojF oA
Eckumoll} andic EUEAS HE=E 4718 = ammonium oxalate & Si¢} Fe & 183 344k
o] AR AA = L2 ZololA 100 cm ] Z o] glass $F&Fol whE}A] amorphic, ferrihydritic, glassic,
EgrEdd 1500 kPad W WFd A5 EGs mixedd 4] FEHoE ZFEHIL AT

Table 2. Soil water retention in typifying pedon (%).

Horizon Depth Dry Soil Undried Soil

(cm) 10 kPa 33 kPa 1500 kPa 10 kPa 33 kPa 1500 kPa

Ap 0-11 79.0 64.0 28.9 724 63.7 342

BA 11-72 70.3 572 29.1 99.8 90.1 553

Bw 72-100 54.2 46.2 27.6 75.1 69.7 48.7
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959 A9 8 x acid oxalate & Si(%) + 2 x
acid oxalate FIZ Fe(%) #°l F=<4 AoF-SlA
123~1952 5 o]/folth HEg 2 x acid oxalate &
Fe Zro] 8 x acid oxalate = Si(%) ZHT =t}
WA FLEY] BEELS ferrihydriticd] &%t =
ferrihydrite7} 8 E4E<1 Eoko|t},

FAEL thermic EYLEAS HGSHEZ ashy,
thermic family of Typic Melanudands”} o}y &}
medial, ferrihydritic, thermic family of Pachic

MelanudandsZ /% o] ok st}
2 o

EAY ¥4 SUAEL FUFE Ap BA 3
BwZ=o| A Oxalate % 2}
7zt 52%, 7.4%, 9.8%i =3 AR FF
854%. 984% 983% % Wl Er} &AWLt
072, 062, 076 Mg m o2 ®w$ v} A E
Andic E% EAS HF3 T 9oJA AndisolsE
o} Udic ESFEALS BE37 gon, ok
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