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Taxonomical Classification of Bugog Series

Kwan-Cheol Song, Byung-Geun Hyun, Yeon-Kyu Sonn, Suk-Young Hong,
Yi-Hyun Kim, and Eun-Young Choe

National Academy of Agricultural Science, RDA, Suwon 441-707

This study was conducted to reclassify Bugog 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 Bugog series were investigated and physico-chemical properties were analyzed
according to Soil Survey Laboratory Methods Manual. The typifying pedon of Bugog series has strong
brown (7.5YR 4/6) loam Ap horizon (0~22 cm), brown (7.5YR 4/4) clay loam BAt horizon (22~41 cm),
strong brown (7.5YR 4/6) silty clay loam Bt1 horizon (41~59 cm), strong brown (7.5YR 4/6) silty clay loam
Bt2 horizon (59~78 cm), brown (7.5YR 4/4) silty clay loam Btx1 horizon(78~90 cm), and brown (7.5YR 4/4)
Btx2 horizon(90~160 cm). That occurs on swale foot slope in area of mainly granite gneiss, granite, and
schist rock materials. The typifying pedon has an argillic horizon from a depth of 22 to more than 160 cm
and a base saturation (sum of cations) of less than 35% at 75 cm below the upper boundary of the fragipan.
That can be classified as Ultisol, not as Alfisol. The pedon has udic soil moisture regime, and can be
classified as Udult. That has a fragipan with an upper boundary within 100 cm of the mineral soil surface,
and keys out as Fragiudult. Also that meets the requirements of Typic Fragiudult. That has 18% to 35%
clay at the particle-size control section, and has mesic soil temperature regime. Bugog series can be
classified as fine silty, mixed, mesic family of Typic Fragiudults, not as fine loamy, mixed, mesic family of

Typic Fragiudalfs.
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Official series descriptions of typifying pedon

Location : Jwabang Ri, Oga Myeon, Yeosan Gun,
Chungcheongnam Do

Landform Gently sloping alluvial-colluvial
depressed foot slope

Slope : 2-7%

Soil moisture regime : Udic

Temperature regime : Mesic

Permeability class : Slow

Drainage class : Moderately well drained

Ochard

Diagnostic features

Land use :
An ochric epipedon from a
depth of 0 to 22 cm, an argillic horizon from a
depth of 22 to 160 cm, and a fragipan from a
depth of 78 to 160 cm

Ap - 0 to 22 cm. Strong brown (75YR 4/6)
loam: moderate fine to medium granular
structure: firm, sticky and plastic: common
medium to coarse pores: many fine to medium
grass roots: worm holes: abrupt smooth
boundary.

BAt - 22 to 41 cm. Brown (7.5YR 4/4) clay
loam: moderate fine to medium subangular
blocky structure: firm, sticky and plastic:

common medium to coarse pores.: common fine
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to coarse grass and apple roots: worm holes:
clear smooth boundary.

Btl - 41 to 59 cm. Strong brown (7.5YR 4/6) silty
clay loam: moderate fine to medium subangular

thin

common medium to coarse

blocky structure: firm, sticky and plastic:
patch clay cutans:
pores: common fine to medium grass and apple
tree roots: worm holes: clear smooth boundary.

Bt2 - 59 to 78 cm. Strong brown (75YR 4/6) silty
clay loam:
brown (10YR 4/2)

medium subangular blocky structure: firm, sticky

few common distinct dark grayish
mottles: moderate fine to

and plastic: thin patch clay cutans: common

medium to coarse pores: common fine to
medium grass and apple tree roots: worm holes:
clear smooth boundary.

Btxl - 78 to 90 cm. Strong brown (7.5YR 4/6)
silty clay loam:

(10YR 4/2) mottles:

coarse subangular blocky structure:

common distinct dark grayish
brown strong medium to
very firm,
sticky and plastic: thick continuous clay cutans:
common medium to coarse pores: few fine to
medium grass and apple tree roots: worm holes:
few Mn concretions: clear smooth boundary.
Btx2 - 90 to 160 cm. Brown (75YR 4/4) silty clay
loam; common fine to medium distinct dark

grayish brown (10YR 4/2) mottles: strong fine

Fig. 1. The typifying pedon of Bugog series.
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to medium subangular blocky structure: very

firm, sticky and plastic: thin continuous clay

cutans: common medium to coarse pores: no

roots: few fine Mn concretions,
B 51

B2 7 Fine loamy, mixed, mesic family of
Typic Fragiudalfs®Z /53 At} (NIAST, 2000).

l‘lO rN r_{m
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Table 1. Laboratory data sheets of typifying pedon.
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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 S5 1
.002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 -2
Pct of < 2mm (3A1)
0-22 Ap 24.6 483 27.1 1.0 4.1 5.1 8.1 5.1
22-41 BAt 31.8 47.6 20.6 0 3.1 4.1 7.1 3.1
41-59 Btl 34.6 52.8 12.7 0 2.0 2.0 40 2.0
59-78 B2 30.8 56.6 12.7 0 1.0 2.0 40 2.0
78-90 Btx1 28.7 589 124 1.0 1.0 2.0 40 2.0
90-160 Btx2 26.3 579 15.8 0 20 20 5.0 3.0
160+ BCt 299 554 14.6 20 20 20 5.0 20
Coarse Fractions(mm) 2mm Orgn Total Extr Total Dith -Cit
Depth Weight Wit C N S Extractable
fem 25 s 075 a1s oo fe Al Mo
’ Whole 6Alc 6B3a 63 6R3a 6C2b 6G7a 6D2a
Pct of < 75mm (3B1) Soil --- Pct < 2mm --- ppm - Pct of < 2mm --------------
0-22 0.87
22-41 042
41-59 0.29
59-78 0.29
78-90 0.26
90-160 0.26
160+ 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 4Cl1
Pct<04mm e glec ----mmmmem- cm/cm e Pet of < 2mm ----------- cm/cm
0-22 0.61 1.55 18.1
22-41 0.39 1.52 22.1
41-59 040 1.47 253
59-78 0.31 1.51 255
78-90 042 1.54 252
90-160 041 1.74 18.1
160+ 047 - -
NH4OAc Extractable Bases Acid Extr CEC Al
Depth Ca Mg K Na Sum ity Al Sum NHs4 Bases Sat
(cm) 5B5a 5B5a 5B5a 5B5a Bases Cats OAc + Al
6N2e 602d 6Q2b 6P2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1
meq/ 100g Pct
0-22 79 29 091 0 11.7 14.5 0.2 26.2 149 119 1.7
22-41 5.5 23 0.64 0 84 13.0 02 214 12.5 8.6 23
41-59 4.5 1.6 0.24 0.1 6.4 14.5 1.0 209 137 74 135
59-78 32 1.1 0.12 0.1 4.5 15.0 26 19.5 9.6 7.1 36.6
78-90 34 1.3 0.13 0.1 4.8 21.5 27 26.3 12.0 7.5 36.0
90-160 2.5 1.3 0.08 0.1 39 185 26 224 10.7 6.5 40.0
160+ 3.7 2.0 0.15 0.1 59 18.0 1.5 239 14.1 74 20.3
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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- CaCOs NaF KCl CaCla H0 Opt Al Fe Si
(cm) OAc <2mm 0IM Den
5C3 5C1 6Elg S8E1 81 8Cl1d 8CIf 8CIf 8J 6G12 6C9a 6V2
—————————— Pet ---------- ohms/cm  dS/m 1:1 1:2 1:1 -------- Pct of < 2mm --------

0-22 447 78.4 5.6 6.4 6.9

22-41 39.3 67.3 53 6.3 6.9

41-59 30.7 47.0 42 53 6.0

59-78 232 472 38 4.6 5.4

78-90 18.4 37.0 3.8 4.6 5.4

90-160 17.6 41.8 3.6 4.5 52

160+ 24.7 41.8 35 4.6 5.4
o] Aol HAEZA &y =HE FAHol HZ Jojr}x] Fragipan% HF33 A+ Alfisolse] U} Ultisolsol] A1
R AFAAA] A Ao A AP %‘%‘3}“7] o o fragipan®] X 9 Aol wEtr EAE Ao Rt &
23583 $Elyete] 7152 4do A UltisolsZ A A 2}2 ), argillic, kandico] W natricZ=9] A 73 A ol A
H Aolgty AztE 50 cm ©JW Zolof fragipan®] £AstH EAL Ao

Ultisols2 Aquults, Humults, Udults, Ustults % B A= argillic, kandico]Y} natricZ=9] AHF 73 A o) A
Xerults®] 57} o}#o 2 EFEHY, f71&E ﬂah’ﬂ 9 fragipan® FFAA7IA 7 Bk ¥kHAel  argillic,
3l AA &= HumultsE A& 8F 47)] o}E& Eoks kandico] Y} natric=9] A% ZAA A 50 cmX.th A&

Ao uwel BEFE 3 9ith (USDA, 1999).
382 Qo= 2 Udults ofF

H"_TV_E'O/]

+ UltisolsZ H}
st 7% @l Rrk FE A5
£ 2 shaz, B EAY 9
R S9E BAdoh 371 SAACA Feho] oA
7HA, e EBoh edE ZT oA A wdet
(USDA, 1999).

Udults+ Plinthoudults, Fragiudults, Kandiudults,
Kanhaploudults, Paleudults, Rhodudults, ¥ Hapludults
°of T HElE EF Atk FE vl =
Hapludults®} Rhodudults 27]] th£o] ¥ 3= Ao =2
HIE o] A% 78

!

Atk (NIAST, 2000), =& 3
160 cm Zo]d fragipang HE3IL Yo
Fragiudults® #5F 4 Ao}t v Eoz=

Ao ® B
Fragiudults+

%= Fragiudults®] t}.
7717 EFEAAA 100 cm ol 2
olel fragipan®| AHF AAE HF{st= UdultsZA F
714 EFERNA 150 cm ol olo] ALHOE,
L= 829 ¥ o] s F/d 3= plinthites B 7314
%=t) Fragipane HE $714d E% 39 sH4 50~
70 cm Zlolo| A AJZE I, RES ARelE FAFTL
AS dA 717F SR (USDA, 1999).
Fragiudultsi= Arenic, Plinthaquic, Glossaquic, Aquic
s 8/ okte]l EREI Sled, F =
Fragiudults®] Typic Fragiudults®] {7153 =4

715 Sk
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Zlolol fragipan©|

TAsH EAS Aojiee
argillic, kandic®]Y} natricz A% X
29 7§ fragipan® AH AA 7} 78cmolEE E
A& AR Y= 22~72 cm Zolo|th BAtZE (22~
41 cm)< fine loamye®] <3F4}, Btl (41~59 cm) 2
Bt2 (59~78 cm)%&- fine silty B/ &l &3ttt &
&0l fine sityQl EFO FA H 7] &
fine silty EAJ4 02 EFEofof v} T3k H %
mesic ESLEAS H {3t wElr] EFELS Fine

loamy, mixed, mesic family of Typic Fragiudalfs”}

50cm Zeoleltf,

é

oluz} Fine silty, mixed, mesic family of Typic
Fragiudults® &7 % o oF 3t}

Alfisols#} Ultisols& +&3H= 7HE 71842 /7]
T H7IEsE (Yol ) 5 EF
3 A A glo] AlfisolsZ HFEI A=
o] Soil Taxonomyg] xE ERYH
I HIA RS Fo] tE
T AATh U:?SL
Rhodudults 27§ 9] ti#5 /¥ Jort

Fragiudults®2 7% 4 UA}.
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Laboratory Methods Manualol] walA] EoFS #2413}
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ApZ (0~22 cm)& AZA (75YR 4/6)9] SEo)
3, BAtT (22~41 cm)& 24 (75YR 4/4)¢] A&
E, Bt1Z (41~59 cm)> 21724 (75YR 4/6)¢] m|A}
A2 AT Bt2Z (59~78 cm)< 27242 (75YR 4/6)
o] mALE A GE, Btxl% (78~90 cm)> IZA4
(75YR 4/6) ) wAMA A S E, Btx23 (90~160 cm) <>
242 (75YR 4/4)9] WAMEASECIH F3F2 3
ZdAntek, shkek e HEAe FAHE
A2 she BEFo® oFF AARAC st
WO o] St

Ap= (0~22 cm)E ochric ZH3 ¥ =, BAt=dA
Btx2Z (22~160 cm)7FA & AEH A =9 argillic= S
B33, 78~160 cm Z o]l fragipans H-F313 9l
= A a2 | A ol 75 cm Zel
ol 153 cm ZHololA e PrNESE (ol )7}
35.0% vgto 2 ot} whgbd FE3ES Alfisolse] o}
Yt Ultisols® &7 ¥ o] oF g},

Udic EFEds B A 5
Udults ob5o® 72 5 vk 7712 E¢xEY
ZHE 100 cm oW Z
OB ® Fragiudults 9] BR{7IES FFA7]
4. FHUE EGoRs 2
Fragiudults©] t},

F27% 2 Fragiudults®] AP 2 545 YehiE
2 o}+& Typic Fragiudultsi 2T EAS A
o} F Qo o] EA S| fine silty©] 1, mesic B
e EAfrgich w}r’/‘r/‘i
mesic family of Typic Fragiudalfs7} ¢}Yz} Fine
silty, mixed, mesic family of Typic Fragiudults® %+

Fojof g

fragipan A%

T 3E2 Fine loamy, mixed,
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