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Abstract

The soil series is incorporated at the lowest and most detailed level of the soil classification system (Soil Survey System,
2006). The string of terms that comprise the taxonomic classification of a soil reveals many specific soil properties. The
terms themselves are numerous and cumbersome. Meanings of these terms are not readily apparent and diminish the value of
utilizing the classification system. A simplified approach is needed using field determination of observable and textural
characteristics of the soil to establish soil classification. Observable and textural soil properties are readily perceived and
immediately useful when making local interpretation for land use. A classification method based on this approach will
facilitate the exchange of soils information. The objectives of this study was attempted to group the soil series established by

99



L

B e HTEAT PR

high mountain forest soil surveys into different forest soil management divisions (FSMDs) with observable and textural soil

properties in the fields, and to reduce the soil series numbers as the consultations for forest soil management and treatment in

high mountain in Taiwan. Four Forest Working Circles (Laoulongshi(#

JE %) ~ Yuching(2 ) ~ Pahsianshan(~ i .i)and

Taanshee(+ % ;%)) and two Experimental Forest of TFRI (Taiwan Forestry Research Institute) (Liukei(= # ) and Taimali( =
i 2)) were selected for this study. Totally 49 soil series were rearranged and classified into 4 soil orders, 4 suborders, 4 great

group and 6 subgroup based on Keys to Soil Taxonomy. Three classifying criteria were selected from the published soil
survey reports, including soil slope (SL), solum thickness, and thickness of A horizon. In conclusion, 49 soil series were

grouped into 17 FSMDs. The results of this study obviously reduced the soil series numbers and solved the persecution of too
many soil series established. The preliminary 17 FSMDs of this study are flexible associated with local environment, climate,
kind of trees and land area for suitable forest landuse and management.

Key words: Soil series, soil classification, forest soil, forest soil management divisions (FSMDs).
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Table 1 Results of soil classification of 49 forest soil series*

Soil Order No. Suborder No. Great Group No. Subgroup No.
Entisols 14 Orthents 14 Udorthents 14 Lithic Udorthents 14
Inceptisols 23 Udepts 23 Dystrudepts 23 Lithic Dystrudepts 4
Typic Dystrudepts 19
Ultisols 11 Udults 11 Hapludults 11 Lithic Hapludults 1
Typic Hapludults 10
Spodosols 1 Orthods 1 Haplorthods 1 Typic Haplorthods 1

*: Based on the Keys to Soil Taxonomy (Soil Survey Staff, 2006)
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Table 2 Soil characteristics based on the three classification criteria and soil classification of 49 forest soil series

Soil Series Series  Slope? Solum  AHorizon Subgroup Great Group Soil Classification*
Code Thickness? Thickness®
T [357?,’1-? Sss SL1 M AT1 Typic Haplorthods Typic Haplorthods
*z’li,ﬂ—ﬁ Tah SL1 M AT1 Typic Hapludults Typic Hapludults
FIEE R Hpw SL1 M AT1 Typic Hapludults Typic Hapludults
q4 s £ Scf SL1 M AT2 Typic Dystrudepts Typic Dystrudepts
rﬂuiﬁj—? Tzt SL1 S AT2 Lithic Udorthents Lithic Udorthents
(K Es Tet sL1 M AT2 Typic Dystrudepts Typic Dystrudepts
oo R Yts SL1 S AT2 Lithic Udorthents Lithic Udorthents
I HIT Pht SL1 S AT3 Lithic Dystrudepts Lithic Dystrudepts
F"JH TR Kct SL1 M AT3 Typic Hapludults Typic Hapludults
[LEaUEe Fcs SL2 M AT1 Typic Dystrudepts Typic Dystrudepts
=8 Sas SL2 S AT1 Typic Dystrudepts Typic Dystrudepts
ZHES Dns SL2 S AT1 Lithic Hapludults Lithic Hapludults
HiH Chc SL2 M AT1 Typic Dystrudepts Typic Dystrudepts
[1'”' [+ Nsh SL2 S AT1 Lithic Udorthents Lithic Udorthents
EEYOES Cit SL2 M AT1 Typic Hapludults Typic Hapludults
BRI R Ktl SL2 M AT1 Typic Dystrudepts Typic Dystrudepts
F“[%‘ S Tzs SL2 M AT1 Typic Dystrudepts Typic Dystrudepts
]EJJp [+ WSss SL2 M AT1 Typic Dystrudepts Typic Dystrudepts
P S Ntk SL2 S AT2 Lithic Dystrudepts Lithic Dystrudepts
o Ssc SL2 M AT2 Typic Dystrudepts Typic Dystrudepts
Rl = Slp SL2 S AT2 Lithic Udorthents Lithic Udorthents
%Jiiﬁ,‘p [+ Nss SL2 S AT2 Lithic Udorthents Lithic Udorthents
b Ylk SL2 M AT2 Typic Dystrudepts Typic Dystrudepts
Lﬁﬁfgjp [ Tsh SL2 M AT2 Typic Hapludults Typic Hapludults
?f‘ PE Taa SL2 M AT2 Typic Dystrudepts Typic Dystrudepts
AR = Nsa SL2 M AT2 Lithic Dystrudepts Lithic Dystrudepts
= Bff Stm SL2 M AT3 Typic Hapludults Typic Hapludults
C))
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3 2 ()
Soil Series Series  Slope? Solum  AHorizon Subgroup Great Group Soil Classification*
Code Thickness? Thickness®

BT s Wsk SL2 M AT3 Typic Hapludults Typic Hapludults
[ IIEe Ams SL2 M AT3 Typic Dystrudepts Typic Dystrudepts
LGS Hos SL2 S AT3 Lithic Udorthents Lithic Udorthents
’ﬁb“\iﬁ 7= Mph SL3 S AT1 Lithic Udorthents Lithic Udorthents
‘F‘[ FIP = Gts SL3 M AT1 Typic Dystrudepts Typic Dystrudepts
AT Tap SL3 M AT1 Typic Dystrudepts Typic Dystrudepts
HE Hus SL3 S AT1 Lithic Dystrudepts Lithic Dystrudepts
EE == Mls SL3 M AT1 Typic Hapludults Typic Hapludults
AR Wus SL3 S AT1 Lithic Udorthents Lithic Udorthents
[HIUES Shs SL3 S AT1 Lithic Udorthents Lithic Udorthents
TE Sus SL3 M AT1 Typic Dystrudepts Typic Dystrudepts
Eplii e Ssk SL3 S AT2 Lithic Udorthents Lithic Udorthents
FER [+ Chu SL3 M AT2 Typic Dystrudepts Typic Dystrudepts
FIRVELE Smh SL3 S AT2 Lithic Udorthents Lithic Udorthents
e Lks SL3 M AT2 Typic Hapludults Typic Hapludults
TP Btr SL3 S AT2 Lithic Udorthents Lithic Udorthents
”ﬁ@p [+ Lys SL3 M AT2 Typic Dystrudepts Typic Dystrudepts
F“, f [[ﬁ’eﬂ = Hyw SL3 M AT3 Typic Dystrudepts Typic Dystrudepts
ey Swc SL3 M AT3 Typic Dystrudepts Typic Dystrudepts
Bt = Nac SL3 M AT3 Typic Hapludults Typic Hapludults
%F RS Wat SL3 S AT3 Lithic Udorthents Lithic Udorthents
Tl Myk SL3 S AT3 Lithic Udorthents Lithic Udorthents

1 S1L1<15°; SL2 = 16-35°,SL.3=36°.

2: M = moderately deep; S =shallow.
8 AT1<10; AT2 = 11-20; AT3 =21

*: Based on the Keys to Soil Taxonomy (Soil Survey Staff, 2006).

F 317 [t BRETEIAE (FSMDs)p; (Had i

Table 3 Combination results of 17 forest soil management divisions (FSMDs)

FSMDs Code  Soil Management Group®  n Soil Series Soil Series Code Soil Classification?
FS1 SL1-S(VS)-AT2 m[}ﬁﬁhﬁ Tzt Lithic Udorthents
St Yts Lithic Udorthents
FS2 SL1-S-AT3 1 I FIfT Pht Lithic Dystrudepts
FS3 SL1-M-AT1 3 T [?E@ﬁ—F Sss Typic Haplorthods
*/ﬁi-? Tah Typic Hapludults
PR R Hpw Typic Hapludults
Fs4 SL1-M-AT2 2 q Juii £ Scf Typic Dystrudepts
AT Tct Typic Dystrudepts
FS5 SL1-M-AT3 1 ﬁ,'JH FOES Kct Typic Hapludults
FS6 SL2-S-AT1 3 =8 Sas Typic Dystrudepts
EZHES Dns Lithic Hapludults
I Nsh Lithic Udorthents
&™)
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2. 3 (58)
FSMDs Code  Soil Management Group!  n Soil Series Soil Series Code Soil Classification?
FS7 SL2-S-AT2 T iz Ntk Lithic Dystrudepts
Rl Slp Lithic Udorthents
%Jzi?‘ml [+ Nss Lithic Udorthents
FS8 SL2-S-AT3 1 Fla- Hos Lithic Udorthents
FS9 SL2-M-AT1 6 [ Fcs Typic Dystrudepts
Hit = Chc Typic Dystrudepts
EEYRES Cit Typic Hapludults
R R Ktl Typic Dystrudepts
F‘IQ‘ S Tzs Typic Dystrudepts
F'ij 5= Wss Typic Dystrudepts
FS10 SL2-M-AT2 5 A Ssc Typic Dystrudepts
eI Yk Typic Dystrudepts
fﬂﬁifgjp [+ Tsh Typic Hapludults
%F P E Taa Typic Dystrudepts
R IUES Nsa Lithic Dystrudepts
FS11 SL2-M-AT3 3 = PYASE Stm Typic Hapludults
BT s Wsk Typic Hapludults
BEES Ams Typic Dystrudepts
FS12 SL3-S-AT1 4 ’ﬁm’(ﬁ = Mph Lithic Udorthents
yUAIES Hus Lithic Dystrudepts
ISAUES Wus Lithic Udorthents
[HIUES Shs Lithic Udorthents
FS13 SL3-S-AT2 3 EqlpIEs Ssk Lithic Udorthents
FJ Bl Smh Lithic Udorthents
FI ”P [+ Btr Lithic Udorthents
FS14 SL3-S-AT3 2 ;f?’*jgf", S Wat Lithic Udorthents
ﬁﬁ[ﬁ'ﬁur Myk Lithic Udorthents
FS15 SL3-M-AT1 4 ?, FIP# Gts Typic Dystrudepts
AT Tap Typic Dystrudepts
B¢ == Mls Typic Hapludults
T E Sus Typic Dystrudepts
FS16 SL3-M-AT2 3 FIEs = Chu Typic Dystrudepts
e Lks Typic Hapludults
fﬁ’Flﬂ Nl Lys Typic Dystrudepts
FS17 SL3-M-AT3 3 Fﬁ E'lf?—? Hyw Typic Dystrudepts
RS Swe Typic Dystrudepts
Byt Nac Typic Hapludults

11 S1L1<15°; SL2 = 16-35°;SL3=36°;M = moderately deep; S =shallow; AT1<10; AT2 = 11-20; AT3 =21.
2: Based on the Keys to Soil Taxonomy (Soil Survey Staff, 2006).

FZET:i A -EIRE 'ﬁfﬁ e
- )FSl ~FS5 E:TEEJ;EE'

§7HRMLT, (A ISP A FS1SE FS2 HRIR (F1Y)
'tfivt 1 FS3~FS5 RLE VKRV 1 [ FS3
Af :'FT e S 10 cm > FS1 22 FS4 £ 11~20 cm > FS2
2 FS5 AR 20 cm - FS3 ﬁlif' 3+ F > FS1 = FS4
F' f[ {4 = > FS2= FSb 'E'F' W+ 5

EIJ EIJ ]:A
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ORI 20 F ) I AR PR U 1~ e B
A *E'Z%T?ﬁ?fﬁﬁlfﬁﬁfj 2E > it waﬁ}:{f(g@ﬁ R
R D B R s e F"‘J*Eﬂpu'ri F 35
PR 17 [ At 4 BRI = R A
(FS2 ~ FS5% FS8)jt: EIJH i+ % = [ EEAT (FST
FSAS FS14)iE 0 55 2 {4 - WA 4 0 IOfi 7
SE B AR Jo

Table 4 Combination results of four Forest Working Circles and two Experimental Forests

FSMDs Code  Soil Series (Series Code)

FSMDs Code

Soil Series (Series Code)

FENE (11 FSMDs, 23 Soil Series)

FS2 - Fift 4 (Pht)
FS3 FTEE T (Hpw) -
T |:b4§ﬂ—r(Sss)
FS6 37| %5(Dns) ~ | [+ (Nsh)
FS9 (F #47 =(Cit) ~ B F 1= (Fcs) ~
P H 1 (T28) ~ Fyf ] (Wss)
FS10 AR 7 (Nsa)
FS11 = PP (Stm)
FS12 Tl 5 (Shs) ~ b} !+ (Wus)
FS14 %F 4 (Wat)
FS15 P11 (Gts) ~ Z HE5E (Mls)
FS16 ?E@-F(Lks) |A'FLL [+ (Lys)
FS17 =} SE(Swe)
NC* FEEI V) (Mos) ~ F AT 4 (Mir)

“fR]E (Ths) ~ o B (Yel)
- #4(7 FSMDs, 10 Soil Series)

FS3 [Jb/ﬁ = (Sss)

FS6 1] +=(Nsh)

FS9 %«@‘ 1]+ (Fes) ~ FyiT = (Wss)
FS10 AR (Nsa)

FS11 = PP (Stm)

FS14 B 1517 (Wat)

FS15 FE I (Gs) ~ SR (MIs)
NC FF LI (Yel)

= 2] (7 FSMDs, 12 Soil Series)

FS1 Tl (Tzt) ~ 2255 T (Yts)
Fs4 et (Tet)

FS5 ﬁ,'JH 157 % (Kct)

FS7 P Hle 2 (NEK) ~ _FHUI] == (Slp)
FS8 ittt £ (Hos)

FS9 Fi3 = (Che)

FS10 eI (YIK)

NC e (ANK) ~ 5 |12 (Aws) »

F P L)

" {{l11(13 FSMDs, 23 Soil Series)

FS3 Tifl [ 17 (Sss) i1 (Tah)

FS4 { Ju53 #(Scf)

FS6 = #E11+(Sas)

FS7 58+ (Nss)

FS9 S EA (D)

FS10 o] £5(Ssc) ?\F%';E(Taa) .
BRI (Tsh) ~ I (YIK)

FS11 EEES = (Ams) ~ FLT (Fl 5 (Wsk)

FS12 1+ (Hus) ~ ”ﬁ*“iﬁ*ﬁ(Mph)

FS13 T == (Btr) ~ f i B BSLE (Smh)
1= (Ssk)

FS14 el (Myk)

FS15 T EH T+ (Sus) ~ AT (Tap)

FS16 fl l:zlﬁ[ [+%(Chu)

FS17 F“, Eﬁfﬁjsﬁ(Hyw) ~ i +=(Nac)

A998 (12 FSMDs, 22 Soil Series)

FS3 [:biﬁ’i—r(Sss) 4\7ﬁ’i—r(Tah)

FS4 ﬂ L5y #5(Scf

FS6 = £ +%(Sas

FS7 B[+ (Nss

FS10 o2 £5(Ssc) ?\F%';E(Taa) .
BRI (Tsh) ~ I (Y Ik

FS11 B ES = (Ams) ~ FLT (Fl 5 (Wsk)

FS12 1+ (Hus) ~ ’fﬁ*“ﬁ—?(Mph)

FS13 FU = (Btr) - i TR BLE(Smh)

S b7 (Ssk)

FS14 el (Myk)

FS15 [ E 5 (Sus) ~ AR E(Tap)

FS16 Pl {1]-%(Chu)

FS17 F' _@7%(Hyw) ¥+ =% (Nac)

ﬁ‘,k’,?fﬁEIB FSMDs, 3 Soil Series)

FS6 L[+ (Nsh)

FS9 ]‘F'JJ; [+ (Wss)

FS11 = PP 7 (Stm)

*: NC = no classification
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