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Developing an Ecological Data System for Nature Preserves
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PRIS 1.0, a Software for Vegetation Analysis

and Plant Informatiom Handling
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PRIS L.OB — B aMZHREBEIIRANMEIHNREME
BeHE  HEMERMREHREEEAMEBEZEEERET
PMEBERRE BRFEM THARARABTREEREE
PRISCEMREERE : (V)EXEREIWHEERZIESL
)T BE-BYHMBBRAERBREHPIHARS 5
CBIEETNBREZESR o

PRISE HRIBEAMITZ 286K 386 JEIE L # 4T » 7
EoRWEX  HEAFHRZTEEME

E—BLPRISIMMBREHEI TR EFEDES ¢
(LEHRFEEEREE : ()W BE#RE:; (3)HB{#E
K& LWMESBHERMEARIT: (S)BBRIBEFE  (6)
HEFoth: (HBEESHF: B)EHSH: (NEFEW
W (L0) MBS E o

F_BETPRISI R SHEBEN 2R - BALSHF
B4+ Y- LFHARA - -HEE - EHFRBURES
BERBYTMA > LBEEERNZIKIE c BHPRIST W &5 H &
BEREW I r FiSERLER B



PRIS 1.0, A SOFTWARE FOR VEGETATION ANALYSIS AND
PLANT INFORMATION HANDLING

CHANG-FU HSIEH(*)

ABSTRACT

The PRIS is an integrated software system
designed to facilitate vegetation survey and resource
inventories. The concept behind this system was to
develop a tool that could provide information about
species and vegetation to conservation agencies,
sclentific researches, land-use planners, and resource
managers. Sources of information included in the PRIS

can be: (1) museum or herbarium collections; (2)
extensive searches through scientific and popular
- publications pertaining to the taxonomy,

phytogeography, ecology, biology, and uses of plants;
and (3) data from field survey.

PRIS takes the advantage of the affordable and
widespread personal computer. It requires a 286 or 386
computer with an image system. The software 1is
organized into two subsystems.

The first subsystems PRIS I is used for
vegetation analysis. Capabilities include: raw data
manipulation, plant 1list preparation, resemblance
measurement, dominance and composition analyses,
calculation of species diversity, ordination,
clustering, regression, population structure analysis,
and preparation of species distribution.

The second subsystem PRIS II is designed to
synthesize information on' the status of a species or
other taxon. It integrates information regarding
herbarium collections, taxonomic classification,
biological characteristics, habitat and environment,
economic value, legal status, and degree of threat or
protection for the various populations.

The subsystem also incorporates graphics and image
functions, and makes it more versatile and powerful.

(*) Department of Botany, National Taiwan University,
Taipei, Taiwan 10764, ROC.
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PRIS 1.0 BUPCEAEMABERIRFTH2Z-EK
WAL -HENERBHEREDERZAET EHEFE
S -MEAFEDEHEEREETHRA TG - D5 M
EEMMEBAER HNNEBRZE -

PRISKBEB T E B2 » KB A HHERHE o 38— %
SGPRISIBRFLD6E  MAEHBERESIHWZE - FED
RRCNMEBZTF7T7ELERFRSE 022l » B E ¢ (1
) REATRHEER; (2) A& RME: (3) HBEHEK
BEBBESH: (4) BHEESERE; (5) #fFSH (
ordination) (6) ¥ 9 # (classification) ; {(7) [H
oM LR (8) EBBERBIFNE S XERFINIEERS
ZIEE - AMAITER2HH - HERBZHESWEBEHE
thz W SR E (TWINSPAN) ~ ch3E X hE% H &2 5 W fF
ZEURSMHERESMUEIEZ °

E_WAOPRISTI EHRBYIMMERAZBEHARK o
BHBEEFABZERUMEBHSsEE - MY EE &
MBS ERBEHAMERZ2ER AR A EMMESR
FHEEYDREZHBEA FREZHHEFN :

1. R HEHAERLUEHERR - BRAGKERE—KRE

B (s H) ERZH o

2, WMEIEAREZEREE -

3. XMEEYEHEZHE-

A, EHREHPHRE - BBEETF/HUEERAD

BB EEER -

FREDEIANRDBEEZEREEMNERYE 7K

o K B EEAMEBERXKTI A (Hall 1974; Ferero

_9_



and Pereira 1976; Morris and Glen 1978; Morse et

al. 1981b) » W E K EHE (Adams 1974; Morse

et al. 198la) » W B Xl &E R # (Sweet and
Poppleton 1977; Dittberner et al. 1981; Frost-

Olsen and Nielsen 1986; Crosby and Magill 1989)
M BERZERFHE (Colwell 1983) » DIEMHEREH R
# (GIS) REWZFTE (Haslett 1990) o RRHEHFEH
EREAEBEALEAEHENER ST - MBS MR
RN - BEMERHZIDERERAE BRREAZERMKLZ
EHFRERZ— °
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1. FHIBEAHSFT 1024 KB Z R EHE

2. REREEE R

3. EGA B, VGA PRHE R FRBEARE

4, BB EF (Texnaif i) RABAERSE (¥
EEZ RPN

5. 244t 5 3%k M a0 E 4 F1 EP 4

6. B{iLIR

7. EEBE

HPEBREELUAEZEREE » BHF EGA (640%350)

B vea (640%480) — BB ZT/EE 112,000

bytes » super VGA (1024%768) B 414,204 bytes

SEEBB{5 B 789,796 bytes o

VEEREMGBE |

1. Microsoft Quick Basic 2.0/4.0

2. dBASE 1[I

3. AutoCAD

4. BFRPXEFRHEEEHFEHBEHRENX (I Video
Mate)

5. PE2 RPN R L HERR R K

6. ¥BEEHEKE@IIN YUI

PRIS fr{# Al 2 sZ & Ll Quick Basic & ¥ » dBASER

BERMAZHE LR » autoCaD FALIHIERE

THFAAESEZFEER > PE2 9 X E L HERE R B R AE

REBXFHEINBZR-
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% \PRIS 1.0 Z hassdiqfs Al
— ~PRIST Z ZheE §5 35 & it
(—) BE &

HEEGHEY #2242 8% %% DBH-
BE kBl BiE TmE2~ 5EIE covi/cov2a . 4E &
EHEFMAEK (F1) o

(Z) BEft@A

EWREATATEER

1. FIFA$E4S ENTRYAZ@H AR L s RBEAEE - BEH
AfEE (Zn DBEN WA GMEE) (£1) - 24
BRIt B EER ANRBEAZTBRURN "EEEY
G LIST'"HRF 2% RRHERGRNELENS
BLE - -BHAE2EELUERERE -

2. FIH B dBASEfs 4 AT EH 2 23\ DBINPUTLLE 17
MAL{E BARZEEDWME 2 - HEBRITET
BERUEEHE -HHALREEZHEERKX o
(1) &£ dBaSE Z TFTHIAH "copy to **%x, SDF"

DEEXFIE ***.TXT o
(2) %4735 4 REFORM+ TRANS & PAR-REGo

(=) E®RBIE

F_BAATEMER

—12 —



Species:
QUA SPN IN
15 1 1
15 2 1
15 3 1
i5 4 1
15 5 1
15 6 1
15 7 1
15 7 2
15 7 3
15 8 1
15 9 1
15 10 1
15 11 1
15 12 1
15 13 1
15 14 1
15 15 1
15 16 1
15 17 1
15 18 1

#1 {4 <BENTRY> ST ZHE

Vaccinium wrightii
SPECIES

Pseudotsuga wilsoniana
Evodia meliaefolia
Pasania termaticupula
Pinus taiwanensis
Rhododendron ellipticum
Elaeocarpus japonicus
Rhododendron oldhamii
Rhododendron oldhamii
Rhododendron oldhamii
Vaccinium wrightii

Ilex lonicerifolia hakkuensis
Rhododendron ellipticum
Pinus taiwanensis
Gordonia axillaris
Pinus taiwanensis
Viburnum luzonicum
Vaccinium wrightii
Pinus taiwanensis
Schima superba
Vaccinium wrightii

HA

21
31
il
21
32
31
32
32
32
31
31
32
21
31
21
31
31
21
31
31
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% 2 $54 <DBINPUT> M iTHE 2 #

Tag no. = 1999

Number = 244

Location 10x1( = 1021 Location 5x5 = 21

Stem § = 3

DBH1 = 12 DBRA2 = 7 DBH3 = 4 DBHA = O DBRS = O
Meagure Height = 13

Code =

This data will be Appended or Replaced ? &

Keyin continue ? Y

WUSHIPI
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1. #® i #5 4 DATA-MOD ~ HAB-MOD ~ & SP-MOD%y Bl (&
FHEE ¥4 E24% > HFHAB-MODS SP-MODH
MEEEREHBERER

2. EEITIES RND-SEQI¥BEE AN ZEBNERR
XEN > r BUEAXEEEKBEBL R HBHRE
AT SEQ-RMDM X ENHEMMEEEE X TR E

o

3. 1) DBASEfE X DBINPUTEH HE# A B EEEIE
(M) HERE®E

= Wi Thag -

1. 64 COMBINEREJS BB HMESHR —BEBER -
BiisrzZBeaths 1 K& o

2. {8 APPENDRE M E — R R EM MM S — BN ME
Lo

(3) N4 2 5% B i

FIAZEAARM  HbHE —HEHELE PRISI
BEMEINZ B > S EFEEERBED %
SEHHEH Mo
[F &)

Kl HEDXLIST-1 LIST-2K LIST-3B ft & % » 0l
Wtz AERELZEHS  BHES LIST-ETH
k& o 54 NAME-1 . NAME-2 % NAME-3 £ F 3K
B ERERBR 2B 2&LItE - FEKETH
ZH e

—15—



[ 2] |

MRz ENEERERRBURABT > 4%
WEXBEMME X LB EE o BHikH K — B R
ZEEg DBENFLLHE » FUSTE o H M4
WA N X A BB AR 2R
FARY 2@ LA RNBEELR HNEERRZ
R OSSR R AR 245
B 4469F o LT S BB LB Z WIERE :

1. FEE®BE
MY BERELEEEF 85 r BERE &
SNEERAKELHEBES :
(1) B
FAMILY.SCIX B 24fE (FEX)

FAMILY.CHN By (hxX)
SPECIES.SCI £ 2 FE

SPECIES.CHN b & F5
(2) A&REEFEKN
MKLIST.EXE E NG RN A O - s
MKTXT.EXE HRBERLHENHNENX
LIST-LP.EXE HREEETHEDEET
(3) 2RHFEHBEX
CHSPP.COM
APPENDSP.COM
CHSCTI.COM
CHCHN, COM
2. M EEREFELAR
[FBR—1 %Al MKLIST.EXE #@ AHEW KB

—16 —



(1)
(2)

(3)

(4)

£ DOS T3] A MRLISTo
BRALDBAREFHREHNESR > KEGEA
"C: LALA" RRKMEBHFFRNR C: BEEE
ZE LALA ZHEA (FEEBAEWMAHEEM
N4 # 4 LALA.SP) o

MBEAZER  ——KBRBHA - HRE
R AR o Higgw A v0" RPWJ o
NBEHERREACHNEESTEHHENRE - oo
FRIZE "y o MAIE "N HERHEA TR
NIEHIEEZEY B A o

<#i #i >

(3)

Enter plant number(21) : 1299
Enter plant number(22) : 1468
Enter plant number(80) : C
Have wrong codes been entered ? Y
Enter number and right codes :

22 1469
(FaE 228 (XAB 1469 LI H R B)
EMEFLBABH AR  WEAGTWKFEN
BHF » RBEFA-FHMHMER .coD 21§
E - ATERIEER o

<dB ) >

(6)

DIR C:

Volume in driver C has no label
Directory of C:\

LALA COD 158

HHRERGAXHBEEY 2 &NAB - M E K

- 17 —



BAEAZZH R PO EXRBAZHE
Fl 25 8§ A o
<3 B >

HEE A LALA Ak » Rég AT MY -
HEHEMEFTHLALERBA > BEREFH
17 MRLIST » ERAERMRH AELE » {8
REWEA C: LALA» BIo] 4% 5 398 M 9% 1€
BHEEBA TAESE —HERHBEHA o JRED
MKLIST fEX R LEH RE I3 2 ThBE o

[(HEEZ 1 FIH MKTXT.EXE J§ig A Z N BEBEK
NE¥h 44 B

(1) £ DOS T T A MKTXT o

(2) BB EFEDRBZEL  WIF R E#
A C: LBLA (3£&E : FE# A C: LAL.COD)

(3) EAERESAERPLER  #F "Y"RI-H
"N ERAEo

(4) BEAERENED LK MELE " .TXT" o B
B ERHXESHEERAM PE2, JILLIE X
B ER o

<3t BY >
LHIFRESEEY) LSk AER LALA.TXT ZF
AE  HEHB R, FAMILY.SCI A
SPECIES.SCI — E R FEMNBIRME o FF I
At X . Bl FAMILY.CEN #] SPECIES.CHN
FEHFE o

B-MEHEREFATUTILBBEPSEET » E#

M F LIST-LP.EXE YW ZSFEHRMEEHETIED L

— 18 —



K o

(1) £/ LIST-LP §f » AEHEE : (a)TE AR
KX R s (b) LORBEFHP R
i B (c)B 4T VideoMate ff§j VM.EXE o

(2) f£ DOS Z F¥#f A LIST-LPo

(3) EXAWMREELE DG ACREZED
KBHFER o

(4) ERBAEE  WEEKE S EMEY LA
h (&3) o

(5) LIST-LP | X —HFiMA » S EEHEE
FAMILY.CHN » SPECIES.SCI » J% SPECIES.CHN
FEFRBUIC LIEMBEEHSL -

3. @H e

(1) CHSPP.COM : B EMYHZE2ELZHPXLE

(2) APPENDSP.COM : ¥4 B EEME
SPSCIES.* Z f% o

(3) CHCEN.COM : EREBY P XH o

{4) CHSCI.COM : B EEMLE L

(5) CHECHCHN.COM : R HpBLEGT T EZRE
AL o

(6) CHECHFAM.COM : ZH P XPFLEAXEIH L
A£G B A o

EMELERENEN - KB E=85 » BDEHE

EFREBAXRBEHFEELS o

(RN) ZFE~HEERHE~FREMNZ EXE

—~19—



&3 i ek B

TIXEY E Em 4 &
Gymnosperms RN

Araucariaceae mEEH
Braucaria cunninghamii Sweet  HCp¥ER

Araucaria excelsa {Lamb.) R. Br. SNEMFEE

Cupressaceae g H
Juniperus chinenaisg L. var. kaizuka Hort. ex Endl.
Thuja orientalis L. {1 48

Cycadaceae & Bk &)
Cycas thouarsii R. Br. )6 R ER

Pinaceae ¥ ¥#
Pinus luchuensis Mayr. Hisk#
Pinus thwunbergii Parl. |

Podocarpaceae SRk ¥ i
Podocarpus formosensis Dummer R #1743

Podocarpus macrophyllus {(Thunb.) D. Don var.
nakaii (Hayata) Li & Keng BB H

Podocarpus macrophyllus {(Thunb.) D. Don 7 YN

Podocarpus nankoensis Hayata L £

Taxodiaceae 2}
Cryptomeria japonica (L. f.) D. Don #ifz

Dicotyledons il -1 9 18 4

Acanthaceae B
Rhinacanthus nasutus (L.) Kurz st

Aceraceae B P

Acer serrulatum Bayata  FHi

Anacardiaceae 25 i R
Mangifera indica L. i B :
Semecarpus cuneiformis Blanco & BE 75 2
Semecarpus gigantifolia Vidal HBEER

Annonaceae % 7 & 3
Annona glabra L. B & A%

-0 —
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EER~BEAE~HEERRE S HEBESTIN - M
MBRHMZURBEIMBEALEE - ERPZHE
EUTRAFERTFE (1R 0) «HEE - ElHE
(Basel area) ~FHEE  EiE » BEZE o F] Big
A QU-SPEFREATEBRERE  DEERE~HEEM
B HES SP-QUIRIRKE ~REEM o

() —% 4tk Equalization

BHE~BERERDPZEIBREREGEN o #1147
154 EQUALADA b MEE# :
1. X'=Xij(1/%Xi)
XiJRiME R E 2 2 7
Xif iffi & « FH1E
2. X'=Xij(l/max Xi)
max Xifjifimg i K&
3. X'=Xij(1/8i)
SIRiIMEZFERE
4. Xi=Xij (1/(max Xi-mim Xi))
max & mimsy I & N ifE & 2 & K & & b
fiE
5. Xi=Xij ((Xij-Xi)/si)

(\) 4B 1% K BE Bk

$, 1T 15 4 RESEMBLESK HY £k |2 i B 8 ] < AR {2 1% =R
HEE o HEAESXETH 67 (Sneath and Sokal
1973; Whittaker 1978)

—~ 2] —



. Jaccard’s coefficient
. Sorensen’s index

. Percentage similarity
. Morisita's coefficient

., Orloci’s coefficient

Gy N od W N

. Buclidean distance

(h) BEEREXS I

JRDEF-SEREDETIEN L KA HEE

MEBEEZEE-
1.

{4 COMPOSITRR LIB R A F Y ZCHEKXEH - &
BEBHBHIERE s EZELURSE -~ kKl
MZENEE (F4) - HPEEMLIVIOO= (
HEEEHEESERR) (287 LZ e

B DOMIN-SPREAM XM EKBEBEZ S EKF
FIFIW R (£5) - BEEIKBIREER
EE-EDOHE - EEMHEIVIOO - KREFEEE °
BN TREERE - MEEEELRIIZETU
Mg » ¥ EEHESEHHSF o

- MBLTHZEZERBESNNELEZCE~SFEER

TUEAD UEE-—S 2T -MEARAESTR
SELEC-SP o

(+) BEESHF

Rig =tk :

— 22 —



& 4 154 <COMPOSIT> Ff 5| FP 2 il #% # B &

Density (stems/ha)

B8asal area IV

Species Seedling Sapling Tree all {m?/ha)
Schefflera octophylla 7% 33 425 717 1175 6.4 14
Ardisia sieboldii #Hig 25 117 383 525 5.6 9.1
Osmanthus matsummranus AZEAGE 58 167 442 &7 4.3 8.8
Machilus thunbergii 4TiE 25 67 217 308 5.7 7.8
Styrax suberifolia ZLFF 25 125 342 492 1.6 6.8
Elagocarpus sylvestris H & 8 67 267 342 4.3 6.6
Syzygium budifolium ~hEERF 158 292 117 567 1 4.5
Cryptocarya concinna #Ei§@&#E 58 100 133 292 1.8 3.7
Gordonia axillaris k2% 8 3 158 200 2.3 3.7
Cyclabalanopsis glauca FFEHNEE 58 58 150 267 1.5 3.2
Castanopsis carlesii SR 100 100 83 283 .9 2.7
Daphniphyllun glaucescens

oldhamii MP:B RS 0 33 133 167 1.5 2.6
Nex ficoidea SEAIE 25 183 s8 267 -4 2.1
Diospyros eriantha ¥=# 1432 108 25 215 1 1.9
Cleyera japonica g o 0 i3 33 1.5 1.8
Hyrsine sequinii JCRH#g 8 33 108 150 .8 1.7
Glechidion rubrun §GIHR 25 25 100 15¢ .7 1.7
Podocarpus formosensis &®{7H] 100 a3 Z5 208 .2 1.5
Scolopia oldhamii @7} 17 50 15 142 4 1.3
Bhododandron ellipricum PEHETE 25 42 87 133 -4 1.3
Vaccinium bracteatum JRER{E 17 5 83 125 -4 1.2
Gardenia jasminoides L3558 0 50 50 100 - 1
Michelia compressa B[4 0 42 58 100 3 .9
Ficus microcarpa gl 0 8 25 33 3 .3
Myrica rubra acuminata $FEBH 0 8 25 33 .3 .7
Ficus virgata £i8 25 o 25 50 -4 -7
Ficus erecta beecheyana 434E 42 50 v 92 .1 .6
Hendlandia formosana ~K-83% 0 33 33 57 .2 .a
Itea olchamii S| ) 75 J 92 I .8
Ardisia quinguegona s~&4Z a3 12 8 33 L .6
Erioporrya deflexa ([|f{LiE 0 8 42 Eh) .3 .6
Turpinia ternata =3E11IHHR 42 33 8 33 0 .6
Belicia formosana LUIEHER g i3 25 67 .1 .5
Pithecallobimm lucidun HET 25 17 17 =8 1 .3
Cinpamomum insularimontanum a 4] 25 33 .2 -4

WpgEE
Litsea krukovii /]\fﬁ*i—?— i3 17 8 53 a .4
Tricalysia dubia (¥ 8 8 17 13 ) .4
Itea parviflera /N{E &L 8 0 25 13 2 .
Evodia meliaefolia RE{Fist 4] 0 8 8 1 .2
Diospyros oldhamii #FFEE4G 0 8 8 17 1 .2
Engelhardtia roxburghiana ig Q 3 8 17 0 .2
Randia cochinchinensis #i4g 0 8 8 17 0 1
Fraxinus insularis S7RfY ] 0 B B 1 .1
Ehretia J.ongiflora S SE AL 0 0 B | 1 .1
Elaeccarpus japonicus F g 2] 3 o 17 a .1
Liodendron formosamum &E{EIFE 17 0 0 17 0 .1
Mallotus japonicus Eﬂﬁ Q 0 2 8 0 -1
Cinnamomum camphora i 0 0 8 B 0 .1
Meliosma rigda /T 0 0 8 ] 0 .1
Pasania brevicaudata SEET g 8 ] 8 0 .1
Ilex rotunda S3%<&3F 0 8 0 8 g .l
Beilschmiedia erythrophloia IgfH © 8 0 ;] 0 .1
Bridelia balansae % 3 0 0 8 0 .1
Sloanea formosana REERE 3 0 ¢ 8 a .1
Ficus fistulosa skfFEizk 8 0 0 8 0 .1
hdinandra Formosana s ] a ] 8 0 .1

Suen 1225 2617 4183 4025 i8.1 100

— 23 _
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# 5 i54 <DOMIN-SP> Ff 5 E) 2 & 8% Ml i & |

I.V. in Basal area (per hectare)

Species

Persea thunbergii
Cyclobalanopsis longinux
Cyclobalancopeis acuta paucidentata
Pergea japonica

Diospyros morrisiana

Illicium arborescens
Castanopsis carlesii sessilis
Acer serrulatum

Litsea acuminata

Itea parviflora

Schefflera octophylla

Pasania brevicaudata

Myrsine sequinii

Elaeocarpus japonicus
Michelia compressa
Trochodendron aralioides
Cinnamomum camphora
Engelhardtia roxburghiana
Pyrenaria sbinkoensis
Sphaeropteris lepifera
Meliosma sguimulata

Syzygium buxifolium
Lagerstroemia subcostata
Symplocos wikstreoemifolia
Ardisia sieboldii '

Acer kawakamii taitonmontanum
Prunus phaecsticta .
Daphniphyllum glaucescens oldhamii
Adinandra formosana

Neolitsea acutotrinervia
Gordonia axillaris

Ilex rotunda

Myrica rubra acuminata
Cleyera japonica

Turpinia formosana

Symplocos sumuntia

Hydrangea angustipetala

Eurya acuminata

Blastus cochinchinensis
Antidesma japonicum densiflorum
Eurya leptophylla

Scandent shrubs or vines

Erycibe henryi

Ampelopsis cantoniensis
Morinda umbellata
Ecdysanthera utilis
Actinidia callosa formosana
Bauhinia championii

—~ 724 —

I. V.

5.98
4.11
2.46
1.79
1.77
1.72
1.56
1.14
1.14
0.55
0.94
0.83
0.80
0.71
0.64
0.63
0.60
g.58
6.56
0.48
0.48
0.46
0.45
0.38
0.36
0.32
0.32
0.30
0.29
0.28
0.27
0.25
0.25
0.25
0.23
0.22

0.10
0.07
0.02
0.01
0.01

0.03
0.03
G.02
0.01
0.01
0.01

Frequency (%)

85.0
85.0
60.0
20.0
65.0
70.0
50.0
35.0
B80.0
80.0
50.0
40.0
60.0
70.0
65.0
20.0
25.0
25.0
60.0
15.0
55.0
55.0
10.0
35.0
25.0
35.0
60.0
75.0
70.0
5.0
25.0
60.0
30.0¢
80.0
35.0
45.0

35.0
60.0
45.0
30.0
10.0

20.0
25.0
40.0

5.0
45.0
20.0



1. MBEREZHE » WERHFKA4EHRX (Peet
1974) 1745 4 DIVERSITRD A T 35 IH 7] {32 2 :
(1) Number of species.
(2) Simpson’s index C
(3) Shannon-Wiener index H
(4) Equatabiiity index E

DIVERSITZ ¢l R ik 6 o

2. PR SDOOMI-DIVIR iR B #E~ B R E K (
Whittaker 1972)c PG HEFR —HMYUHLETL
EME2EENHESE (B 1) o

3. M 4 DIST~-IMP (Bongers et al. 1988) 8! {4
HenfiisB~EEERBYE (B2) » EATRE
Mo MEREZEZRGE  NAES HERFR
HEHKR -MESMEZEMERDE o

(+—) e 5 # (Ordination)

HMaMNENERGEERER (HNE~#&%
EEM) - BEEE (123E) ZTHRZEE, &
BEKBRZSHEEEARER MBULEEREN
REE—E > WMAMUBEEHESE BHFIHZ
E-BNESBERABZIBBEERBIESRAL
Ak FAMESEERERFZHMME -k F D
frz ¥R CBRBH £ » fnWhittaker (1978), Orloci
(1978), Gauch (1981), Pielou (1984), Kershaw

& Looney (1985) & o AW RHf L FEBEE
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% 6 {54 <DIVERSIT> Z & Wiz

DBE RANGE: 1 70 200 CM

QUADRAT SP(TREE) DENSITY(STEMS/HA) DIVERSITY(H) DIVERSITY(C) DIVERSITY(E)
0.74

1 a1 4306 2.75 0.10

2 64 8103 3.13 0.07 0.75

3 65 11156 3.12 0.07 0.75

4 43 2650 3.03 0.07 0.81
AVERAGE 53 6554 3.01 0.08 0.76
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[HPORTRNT VALUE

[{MPORTANT VALUE

|eaene

leeaq

l1eea

189

18

|Beege

19898

1983

[E

lageeR
19988
- g
. 2 1geg
ETS T
=
a ;E 198
o
- —
- g -
§=13 . o 19
g=0.89 =
Cm0 .65 -
E=0.35 N .
10-15 yaara
1 1 1 1
] 11 21 31
SPECIES RANK
189888
1agen
Ll T VP
Luu Ll_l
. S 1ges
- o
.‘.‘ =
. = 1ae
A cz|:
- -
Au g
S=39 * o 18
B=2,98 . x
C=0.08 . -
E=0t.81 . 1
35-40 years
1 1 1 1
1 11 21 3]
SPECIES RANK
1 3§54 <DOMI-DIV>

727 —

5=25 -~
B=2.06 a

C={.26 -
B={.54 a

20-15 years

1 11 21 it
SPECIES RANK

5=35

H=2 .52
CeD.Q5
E=Q.B2

45-60 yenars

1 ] 1 1

1]

1 1] 21 3
SPECIES.RRANK

ik ffe BSsE~BKEEdR



[ )

]

(DISTRIBUTIGON)

SPECIES RANK

2

71
61
xx
51 +
41 L_ x4
x 23
31 20 x22
»
21 -14 ’ a
21 0 : 25
. g -13 .
X .9
ab
| 17 12 15
11 *«¢18 A3 L4
1.2 a 10 an
1 n 7 A
1 1. L l L | A {

)| 11 21 31 41 51 61 71

SPECIES RANK (BASAL AREA)

R4 <DIST-IMP> FR{EZ S it ~EEMEW

1. Litsea acuminata; 2. Daphniphyllum glaucescens subsp.
oldhamii; 3, Symplocos modesta; 4. Eurya acuminata; 5.
Glochidion rubrum; 6. Ilex formosana; 7. Beilschmiedia
erythrophloia; 8. Persea thunbergii; 9. Cleyera japonica;
10. Pasania konishii; 11. Gordomia axillaris; 12. Sloanea
formosana; 13. Neolitsea acutotrinervia; 14. Eriobotrya
deflexa; 15. Ttea parviflora; 16. Engelhardtia roxburghianaj;
17. Pasania kawakamii; 18. Lagerstroemia subcostata: 189.
Cyclobalancpsis  stenophylla var. stenophylloides; 20.
Castanopsis carlesii; 21. Pasania brevicaudata; 22. Acer
serrulatum; 23. Neolitsea acuminatissima; 24. Acer
albopurpurascens.
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1.

W % % #F PCA (Principal components analysis)
\ F #f 4 Hf PCO({Principal coordinates analysis
)~ X A EH Y IR 5 #rRA(Reciprocal averaging
or correspondence analysis) Eﬂkﬁféﬁﬂﬁﬁ*ﬁ

DCA(Detrended correspondence analysis) o

F Ko (Principal components analysis »
PCA)

1T 5 v PCA-1 ] PCA-2 » W] & # Jt B 4B [§ 5%
BB E MR E AT 5 o 2 HTH R LIS 5 PCA-LPT
FIED Wz (£ 7)  HRZ2>BEEEITHNRAES
OROIN-GRIAIGHE 4@t (E 3) o MkKAFSHEH
B % B¢ T {E f 36 S PCA-V-GR o

- Fi@h4o 4t (Principal coordinates analysis
PCO)
FHHOHZEERABRERERZIEMHEMU
Y5 P (dissimilarity) » fE{f{F & "metric
measure"Z E R EHTWEMH o 54 PCOMITHI A
FE 4754 RESEMBLE L) & JEtH{LL4E 8 o PCO
e 4 BT 55 2 » BD W #1735 45 ORDIN-GRLL I i 1
T o

. X BB (Reciprocal averaging)
THYPHGEERREERERBE ZEZEME -
BEZEZEMAENAEERMEZ Y » MEE
RERKERERMEZ FHB o #1715 4 RA-1~ RA-2
» RA-3 % ORDIN-GR BIffESXAEFHEZE

29 _



#71 {84 <PCA-LPT> I EWMB o H &

Component
variable === 00——eee—— e ————— e ————
1 2 3 4 S
1l Acer kawakamil taitonmontmnum 0.46 0.51 0.17 0.14 G.20
2 Acear psrrulstum -0.69 0.36 -~0.18 -~¢.10D 0.12
3 Adlnandra formosana 0.15 ~0.55 0.12 0.03 0.08
4 Ardleila pieboldii -0.72 0.38 -0.23 -0.04 0.23
5 Beilechmledia erythrophloia -0.45 0.26 -0.13 0.2] -0.25
6 Cagtanopsles carlensil sensllis -0.22 -0.39 0.17 -0.50 ¢.16
7 Clpnamemum camphora =0.17 ~0.36 0.3% -0.56 -0¢.01
8 Cinnamomum randaliensa 0.17 -0.46 ~0.32 .00 -0.06
% Cleyera japonica -0.43 0.29 -0.07 -0.17 -0.41
10 Cyclobamlanopeis acuta pauncidentata 0.61 -0.09 -0.52 0.11 -0.51
11 Cyclobmlancpels glauca -0.39 0.09 0.16 -0.07 -0.11
12 Cyclobalanopels longlnux 0.59 -0.47 -~0.33 0.41 0.33
1} paphniphyllum glauncescens oldhamil 0.11 -0.45 0.18 0.18 -0.04
14 Dendropenax pellcidopunctata 0.43 0.17 -~0.02 0.32 0.45
15 Dicopyros morriejiana 0.1% -0.85 -~0.13 -0.13 -0.07
16 Elaeocarpus japonicon 0.05 -0.24 0.72 ¢.04 -0.10
17 Engelhardtles roxburghiana -0.33 -0.35 0.46 -D.45 ¢.08
18 Buonymus laxiflorus -0.14 -0.35 0.70 0.48 -0.13
19 Burye japonica -p.55 0.30 -D.,25 0.1 -0.22
20 Fataia polycarpa 0.48 0.54 0.24 -0.00 0.12
21 Fraxinus formosana -0.14 -0.27 0.32 -0.27 0.05
22 Glochidion ruvbrum -0.84 0.45 -~-0.24 0.01 0.04
23 Gordonin nxilleris -0.15 -0.30 0.65 .32 -0.11
24 Helicia formosana -0.60 0.29 -0.12 -0.05% -0.12
25 Ilex formosena -0.04 -0.48 -0.42 -0.13 0.34
26 Ilex goshlensla ~0.08 -0.25 0.71 0.44 -0.08B
27 Ilex rotunda 0.43 -0.03 -0.35 0.198 -90.52
29 Illiecium arborescens 0.25 =~0.83 -0.31 -0.25 0.11
29 Itea parviflora 0.55 0.43 0.02 -0.,31 0.15
30 Lagerstroemia subcostata -G.56 0.35 -0.18 -0.05 0.12
31 Ligustrum japonicum 0.35 -0.26 -0.50 0.249 -9.33
32 Lindera communis -0.56 0.31 -0.24 0.04 0.29
3] Litsea acuminata 0.76 0.55 0.08 -0.09 -0.02
34 Liteea mushaensis 0.26 0.25 -0.10 0.11 -0.54
)5 Meliosma rhoifolia -0.56 0.23 -0.18 -90.07 0.33
36 Meliocema sguimulata p.19 -0.56 -0.19 0.03 0.02
37 Hichells compresaa 0.11 -0.60 0.17 -0.30 -D.06
3B Myrica rubra acuminata -¢.21 -0.21 0.38 0.51 -0.24
39 Myreine seguinil ~0.16 ~D.45 0.74 0.36 -0.137
40 Heolitses scutotrinervia 0.49 0.57 .22 -0.07 -0.21
41 Osmenthus matesumuranuse . 0.50 0.31 0.05 0.04 -0.28
42 Pasanis breviceudata -0.22 -0.17 0.11 -0.64 -0.20
43 Pasania ternaticupula -0.47 0.26 -0.10 0.19 -D.29
44 Persea japonica ~0.77 0.44 -0.27 0.15 0.902
45 Persea thunbergil 0.96 0.50 0.07 -0.05 0.04
46 Photinia beauverdiana notabllis 0.34 -0.20 -0.38 0.19 -0.28B
47 Prunus campanulata 0.42 0.1% 0.0 -0.17 -0.00
48 Prunue phaecsticta 0.73 0.58 0.09 0.06 Q.07
49 Pyrenaria shinkoensis ¢.23 -0.80 -0.24 -0.22 0.10
50 Randla cochinchinensis -0.26 -0.41 0.58 -90.32 0.02
51 Rhodocdendron ellipticum 0.09 -0.33 -0.1% 0.29 -0.02
52 Saurauja oldhamii -D.72 0.42 -0.1% Q.08 -0.17
53 Schefflera occtophylla -0.498 0.21 ¢.11 -0.16 -0.10
54 Sphaeropterls lepifera ~0.66 0.32 -0.13 -0.04 -0.09
55 Styrax euberifolia -0.18 -0.25 0.29 -0.28 0.09
56 Symplocos cochinchinensis lanrina 0.13 0.11 ¢.42 -0.46 -0.01
57 Symplocos lucida 0.44 -0.20 -0.26 -0.0% 0.32
58 Symploces sumuntila 0.20 -0.45 -0.44 ©.27 -0.14
59 Symplocos wlkatroemlfolis -0.06 -0.44 0.42 0.31 -0.07
60 Fyzyglum buxifolium -0.05 -0.69 0.48 0.35 -0.02
61 Ternstroemla gymnanthera 0.34 -0.36 0.00 0.45 0.12
62 Tricalysia dubia 0.04 -0.52 -0.35 ¢.05 0.10
63 Trochedendron aralioides 0.33 0.14 -0.06 0.32 0.48
64 Turpinin formoeana ~0.79 0.40 -0.22 0.01 0.03
65 villebrunes pedunculata ~0.67 0.42 -0.24 0.14 0.00
66 Wendlaendia formonana ~0.39 0.14 -0.11 0.02 0.192
67 Blastus cochinchinensis ~0.50 0.32 -0.14 0-17 -0.27
68 Burya acuminata 0.21 -0.53 -¢.22 -0.39 -0.08
69 Hydrangea angusktipetala 0.53 0.61 0.26 -0.00 0.12
varlence (eligen value} 231.54 141.42 58.78 31.38 24.04
Percent of total varlance 39.28 21.99 9.97 5.32 .08

Cumulatlve percent of total variance 39.28 63.27 73.24 78.56 62.64
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PCA AXIS 2
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PCA AXIS 1
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¥ (#4) o

- MR B TE S H (Detrended correspondence

analysis s DCA)
MARRHESWRUXAEFHERSERTM
LIeX B & o #1178 f DCAK ORDIN-GRA]EBF @ &
HEEZaME (E5) o i #4745 4 GRADN-GR
AITfERERESETSEE 2B HAK (B 6
) oS DCAFFEER T Z B ABEBEEHRER
120 o A5 — I RA ZHEFOCR2ARF 2 A BEE
BOREBA S 9500 |

A LRNAS AR EEREE 2

RE-—BERNTAR BB ERIHE S BN
T 7 #LAY 7T bl 45 4 GRADIENTE R i3 (£ 8) o

(=) F8¥85 4 (Classification)

1.

BROoMEAGSERARKFRBTOER I AXRH

Hi 2k - PRISEE fik = 7 5 8 05 1% ¢

Average-linkage clustering (Sneath & So-
kal 1973)

£ 8417 B 8 & 47 8l 5% 447 5 9 RESEMBLEL] &
EFIAEM > BEITIE S UPGMARIHE 15 3l 1% & 9%
BREAMEZALEE BBELLRIERE (B
7)) s FEERBELERBEERE 120,
M FE S UPGMA2RI E M A B K EMEBE LR H
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0CA AXIS 2

L 1 1 1 1 ! 1
A

-9 .1 1.4 2.1 3.1 4.4 5.1 6.1
DCA AXIS 1

DCA AXIS 2

-9 4 1.1 2.0 3.1 A4 51 KA
DCA AXIS 1

#l 5 {54 <ORDIN-GR> FfMifEZ DCA 2 i R 2
B LERTEHASEREE Y5 &E
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#8 {54 <GRADIENT> FFIEMZ M EEMR KX

{Wlndunrd [orest} {Tranaitional forast] {Lecward forenst]
Denaity A Doneiby BA Density BA
Specico ({atomo/he) {m2/ha) 1¥ {otemn/ha] (m</ha) IV {otema‘ha) [mZ%/ha) v
Evodix melinofolis 8.3 1 4 1] 0 q a 1] ]
Fraxinus imswvlaris 2.1 -1 -2 i} 0 1} ] 1] Q
Eriobaotrya deflexa 50 -3 -6 25 -1 -3 0 a 9
Ehretia longiflora 8.3 -1 .1 2 0 o [u] 0 0
Syzygium buxifoliua 566.7 1 4.4 25 0 -3 Q 0 0
Scelopia oidhamii 14L.7 3 1.4 0 0 Q 4] o} ]
Oazanthus matsumuranug 666.7 4.3 9.7 125 .3 1.1 16.4 0 i
Vaccinium bracteacuom 135 .4 1-1 9 0 0 a a a
Myrica rubra acuminata 13.3 .5 T 0 0 o o 0 0
Gardenia jasminocides 100 .4 L 25 0 2 o a 0
Randia cochinchinenaia 16.7 ] -2 a [1] a [} a a
Gordonia axillaris 200 2.2 3.B 1] 0 0 9.1 2 -1
Digcspyras oclahamii 16.7 -1 -2 0 0 Q i} [} 2
Clanamomur {neularimentanum 13.3 .2 «q 25 Q .2 ] 0 0
Rhedodondron ellipticum 133.2 -4 1.2 ] ] ¢ 1] i a
Hyraine sequimii 1540 .8 1.8 a 0 1] Q a o
Ficus microcarpa 13.7 & .3 o o o a o o
Helicia formogana 66.7 -1 -6 25 q .3 1] o 9
Tricalysis dubina 13.3 .2 -4 0 o a a 0 a
itea parviflora 13.2 .2 -4 1} 0 o Q 1] ¢
Ficus virgata 50 4 -] 25 Q2 -3 1} o ]
Styrax suberifolin 491.7 3.6 6.0 200 .7 2.6 2.7 .| 1.5
daphniphyllum glavcescana
oldhamii 166.7 1.6 2.8 235 .6 2 45.5 W1 -6
Liraea krukowili 59.1] 0 -4 5 o .3 9.1 Q -1
Podocarpus formosonais 208.1 -2 1.1 100 -1 ] 16.4 o} A
tlex {icoidea 266.7F -4 2.2 50 .1 - -81.48 N 1
Glechidion rubrum 150 -7 1.9 15 0 N 61.6 -2 )
Castanopsis warlesii 281.2 .2 3 L75 .1 1.6 90.9 .1 1.2
Ficug Arecca beecheyana 9517 -1 .B 5 a -2 27.13 .4 2
Pasanin brevicaudata 8.3 0 .1 a [H 0 9.1 i} it
flacocarpus sylvescris 331.7 4.1 T.5 150 1.5 1.7 218.2 1.1 6.5
Cyciobalanopsis glauca 266.7 1.5 3.1 125 .1 1 116.4 1.1 2.9
Cleyera japonica 331.1 1.5 1.6 1315 12.9 24.4 7.1 -1 -
Heliosma rigea 8.3 a L1 b} 1] 0 ¢ ] 0
Cinparmomum camphora 8.7 e .l 25 1.2 2.4 0 o a
Schefflera orcophylla 1175 6.4 14 1000 18 19.4 454.5 5.2 12.2
Zngelhardtia roxburehiana 16.7 9 -2 50 0 -4 54.5 1.3 1.9
Mack:lus rthuntergii ana. 1 5.7 6.8 235 4.8 1.4 216.4 L 10.5
ilex rorunda f.1 0 .1 o Q 0 3.1 -3 -3
Mipapyron sriancha 175 ] 1.8 275 .2 2.5 118.2 -1 1.8
Hichella Tompreasa 1090 -3 1 250 3.9 4.0 127.1 L.& 2.7
Hallotun philippenais 9 0 a a g 0 9.1 1 -3
Ardigia siecbolidii 52% 5.8 a.2 Joo 3.9 5.1 46]1.6 B.d 13.2
Cryptocarya concinna 291.7 1.8 1.7 1075 1.% 101 419.2 .9 5.8
Ardizia quinquegona B1.3 .1 .5 15 0 .2 63 .6 0 -7
Lagerstroemera subcostata a a o 15 2.9 2.5 27.3 -4 -9
{tea »idhamia 21.7 -1 - 25 q -2 45.5 .2 -8
Pithecellootum lucidum 50.21 -1 -4 i) -1 2.2 118.2 a 1.1
Wendlandia formasana 66,1 -2 -7 50 N -5 100 .a 1.6
Lindera communis ] 0 0 9 Q 9.1 .1 2
Ficus fisculesa 8.1 o W1 25 9 -2 36.4 .6 1.3
Turpinia ternaca 81.13 0 .5 475 W2 q 145.5 T 5.2
Ficus nervosa 0 a 1] 25 0 -1 .1 [ -1
Sauravja aldkamii 0 i] 1] 190 1} -1 1co ] 1.4
Berlschmiedia erythrophloia 8.1 )} 1 1400 ] -9 i72.7 .2 2.2
Clarncarpus japonicua 16.7 0 2 25 o - 27.3 .9 1.2
Lindera neqaphyila 0 a [¢] aJ 1§ o 16.4 ) .7
Villebrunea peduncirlaca i] a o 25 ] W2 109.1 -1 1.4
Hachilous zuikoeons:s 0 0 Q 0 a a 18,2 0 .J
Hatlotus paniculacus 0 0 i] [i] o a ig.2 .1 -2
Machilng japonica kusanoi 0 a M) 25 0 .2 209.1 11.1 12.1]
Meiiosma choifoiia o 1] o ] ] o 45.5 1.1 -9
Sphaecopteris lepifera 0 o n [ 0 3.1 -5 -5
Sum 7974.1 48 99.9 6275 73.8 99.8  4236.8 45.4 9.7
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REBZZAEZER

. Minimum-variance clustering (Ward 1963 ;

Orloci 1978)

MITIES MIN-VARZ @ HE R B EHE K%
REZBERMEHEZ "Sum of squares"{H o

W Ey EEBEE (Two-way indicator species

analysis, TWINSPAN) (Hill 1979a; Gauch
1982)

4 [ §% %8 1 2 4 2 % 8l A Braun-Blanquet ¥
¥l FE w3 (Mueller-Dombois and Ellenberg
1974)  ERENBEZHEERBRr BUHKER
RERLUENEMNSERE

HEEBLTWm - ¥mREBEREAEERERE
REHEE L FOFERAEIRPIASEE (Bunce
et al. 1975; Hill et Ul;. 1975; Hill 1979b)
LR ABELYZRE ko

(LE R
BRIRFBHRERERZBABE BB

BB EIER (Gauch 1977) » R 9B KR

Bl » R —1T{580M o B — T o A&

BABEEBR H_THEINGATREZIRKA

AME=ZITRAEZH _WHEEEER  BHRA

HiE OMCHEEREERE - T—ITHEAS

BIBAT —THEFN EEREEBER

RE DEHEERRFERAR HRBRIAEHE

BETEBEIL OBR - B _ITHRKEER —
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£ YUmNEBREZEHEEERBARBRK

SPECIES: 69 QUADRAT: 20
(I4,9(I4,F4.0)) .9

1100 9 36. 10 14. 12 37. 14 12. 20 100 26 18. 29 30. 33 100
40 14. 41 52. 45 100 48 100 56 58. 57 29. 59 8.5 61 47. 63 85,
67 3.3 69 29.

127. 972. 10100 12 32. 13 27. 16
27 100 29 38. 31 70. 33 75. 34 100 37
46 41. 48 61 63 16. 67 4.5 69 31.

12.9 354. 824. 10 42.

12 73. 13 73. 14 26. 15 93 16 10. 20 13. 25 47. 26 11 27 s0.
28 60. 29 13. 31 23. 33 11. 3653. 37 12. 39 3 41 11. 45 22.
46 100 48 17 49 61. 51 100 57 5.6 58 95. 59 93. 60 10. 61 57.
62 62. 63 2.4 68 20. 69 9.3

326 6 8 9 39 1052, 12 53.

1324. 14 5.2 1551. 16 41. 25 85. 27 10. 28 100 29 3.2 31 100
33 8.5 36 63 37 24. 39 9.5 40 3.8 41 33. 45 30. 46 92. 48 40.
49 82. 51 8.3 57 23. 58 30. 59 8.7 60 28. 61 13. 62 100 68 20.

312. 641. 869. 9 18. 1059. 1244. 13 61 15 38. 16 3.9
18 9.2 25 79. 27 15. 28 68. 29 46 31 30. 33 51 36 47. 37 73.
39 1.1 42 60. 45 3B8. 47 27 48 14. 49 29. 56 11. 57 44. 58 23.
60 17. 62 49. 64 2.7 68 21.

267. 4100 9 36. 22 97. 25 91,

29 37. 30 100 32 100 35 78B. 44 100 52 60. 53 61 64 51. 65 100

232. 472. 510. 6100 9 40. 12 22. 13 55. 17 60. 19 276.
22 81. 24 28. 28 13. 32 62. 35 100 44 56. 45 1.9 50 18. S3 28.
54 74. 55 14. 62 69. 64 100 66 100 67 l4.

325. 652. 941. ‘

10 60. 12 40. 13 88. 15 53. 28 48. 29 73. 33 34. 36 14 37 48.
39 2.4 42 68. 45 54. 47 100 48 14 49 65. 56 13 57 50. 61 S0.
62 17. 68 55.

341. 660. 76.1 939. 10 14. 12 42. 15 68.

18 6.1 25 S4 27 11. 28 71. 29 55. 33 36. 36 37. 37 69. 39 4.6
45 42. 48 12. 49 100 57 100 60 18. 62 20. 68 100

20 20.
40 53. 41 40. 45 73

O b
Lo L

DO WD 0D Q0 0D s = ] NN VT U T e B P e L ) W) L) L BT B B e e e

10 5100 9 54. 19 100 22 81. 24 61. 29 5 38 43. 43 100 44 99.
10 52 100 53 77. 54 8l. 64 Bl. 65 60. 66 16. &7 100

20 12 21 15 72. 16 17 17 89. 21 100 23 6.5 25 99. 26 9.2 27 17.
20 28 55. 29 49. 33 2.7 35 26. 36 3.3 37 43. 39 9.1 42 34. 45 6.9
20 49 70. S0 100 53 45. 55 100 58 8.3 60 47. 61 26. 68 42.

AcerkawafcerserrAdi nformArdisiebBeilerytCastcarlCinncamoCinnrandCleyjapoCyclacut
CyclglauCycllengDaphglaubDendoel1DiosmorrElaejapoEngeroxbEuonlaxiBury japoFatspoly
FraxformGlocrubrGordaxi 18eli forml lexformllexgoghTlexrotullliarbol teaparviagesube
Liqujapolindccami.i tsacumli tsmshMel i thoiMel 1 squiMi choorpiyrirubridyrasequitecliacut
CemamatePasabrevPasaternPersjapoPersthunPhotbeauPruncampPrunphaePyreshinfandcoch
Rhodell1iSaureldhScheoctoSphalepiStyraubeSympoochSympluciSymps umiSympwiksSy 2ybuxi
TerngymnTricdubiTrocaral Turpform?ill pedufendformBlascochBuryacumBydrangu

1 2 3 4 5 6 7 B g 10

11 12 13 14 15 16 17 i8 19 20
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By RRE—THEKRRER - 245
E—HR 8 HEAREZEHN 4F At
B MWL R L BREBRIAFE IR 02 %
B HERERERMER (KFRAKF) 5
RBREBEZT °
DEZBERBERATHRAXETFRERE
I PE2RBASICAZ XFiHEBIheEMLLIE A F
o MRREFEWERNFRBA » FEBNE
N EF > AIPRIST ZVATEBZIT ¢
(a) R ERFHEBW A (38 4 ENTRY)
(b) B8 2 (5§ NAME-1, NAME-2X%
NAME-3)
(c) BEEHE~HZEMR (454 QUSP)
(d) HEFFHEEORIOOZRE (ES
EQUAL)
(e) #4735 4 TW-TRANS :
Command : TW-TRANS
Filename for sample-by-species
matrix : QUSP~-IMP
Filename for species : LOPEI-SP
Filename for condensed data
matrix : QUSP
TH-TRANSHA /7 B EAEE 4 LR Z BE R K,
BAE R o
(2) w30k EBEKZEAT
Command : TRINSPAN
Enter input data filename : QUSP

Do you want output directed to
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(3)

printer or disk (P,D) : D
Enter output filename : Lopei
Enter number (not exceeding 9)
of pseudospecies cut levels:
5
0 5 26 51 76
THINSPANMA TR B EHF 2 B BB R A - Hiin
MM EREAEE - BRI ERER - HEE
% (Hill 1979%a) » WA WA Z S BAIER A
FaxfH o ERZH T8 7B RFAMIERR
HoBBREUXERERENBRIFEREZM
o BEILG o MESRLII EEEE - B FIED
BMELZTHEE BEHRAZ c EEME (pseudo-
species) ZYEHEHUEBHERZITHER
S mE > FlWEELIES EQUALELIT
HEBEH 0F£100327 FF » HlBraun-Blanguet
Z gk FH I (Mueller-Dombois and
Ellenberg 1974) ¥ °F :

1. 0~ 4% 4. 51~ 75%
2. 5~ 25% 5. 76~100%
3. 26~50%

EEEZUIABHNE 5 SR 2EHRE
F R
0 5 26 51 76
SmilrFEREZ@E L
AN XBREZH HBRAMEXIONRR
oXP LI ITEIERER  LTHITE
ESEREHRK BL2EBESEHR - THL

—4] —



10 WHIAZHBEEANGHZER

1 11 11172 11
125634795899|234016701
56 Symp coch 4--3--2-22--52--[---2 00000
L hecer kawa 534-1-——-==- e e ] 0000190
20 Fnta poly 52-412-2----2--=-|==--- 000010
J4 Lita omush B R e - ——— 000010
40 Heol acut 243512 -=-=—= - - —— opooGlo
43 Prun phae 54552322222 )---~=~-- gagoLo
6% Hydr angu 135512 -2 - === === - 0oool0
14 Dend pell 2=-511224~=-=2]-=-2"=r—— Q00011
33 Liks acum 5444/222243322111)-~-~-~- 000011
41 Oema maka 43-51235---=2=-2-~--=--- 000011
45 Pers thun 5455/233334323|12222 podoll
63 Troc aral 52--l-=fw-m=le e = -~ 0000111}
12 Cycl lang 31342144453334)2332-2-- 00010
10 Cycl acut 25323452442 3----|-—--~ 000110
27 Ilex roktu -532132522-23]---2---- 00110
46 Phot heamu -3231555---—~ ==l opatio
47 Prun camp -=44-=r-35-58-2------ oo01l11Q
57 Symp luci 31-4-2223233155/--2«f—---~- 0061190
26 Ilex qoah 2=-=212-1—-==w-~ —152|—-—=~ QQol11l
3 Adin fora ——Z2[§1432Z332154-=-~- MERLE
16 Elae japo -1-523221-~-d452-=--- 00100
59 Symp wike 2-—--822~-——-- 345~---- Q0100
6l Tern gymn 3--34255-3-3[-341---- oo0loo0
7 Cinn camp -—=———==-=—=-= 2-5214|---~ go1010
21 Frax foarm -——=-prer-——-—- =-=35-===~ oo1010
23 Gord axil m—mmfr - ———— N2353--—-- 001010
18 Euon laxi -------=2-22}-55-4---- 001011
17 Hich comp -2--122-143454343---- 001011
39 Hyra sequ ———ﬁ121111123532——-— oeloll
60 S5yzy buxi ----23332-2322533---- 001011
15 Dios aorcr -~=15453344414338]=~-—- 001100
16 Heli equi -———-44-13235]2321|---~- oo1100
49 Pyre shin --—--45443455/4324)]-—--- 001:00
51 Rhod elli -———522-=--- ~22-|=-=== 00L100
S8 Symp Bumu --==53532~-2-213-—--- 001100
68 Bury acum --—=|224224533123]---- 001100
B Cinn rand ———2-544--dd==-—== oo1lo1
31 Liqu japa -4--]25543--—d=~-—--———-= Q0L1l
§ Camt carl <----2--34434335-5~= 0IL0
25 [lex form ----35355-4522-55--- 0141
28 I11i arbo -=2-145344344|4324|-2-- 010
§2 Tric dubi ---—45223223223-l-4-- 010
42 Pasa brev <--—----44-25123---53  JILTUU
50 Rand coch -——-—=——-—-—==- 4345-2~-- 0GLlLi90
17 Enge TOXD ——— e ——— ] 5335-4-~ 01101
30 Hyri rubrx —=2duad e }=5——|--3- 01101
55 S5tyr svbhe -—-—-—l----——-- -=35-2-- 01101
13 Daph glau -3-3]422545-3445-|-4-2 011}
29 Itea parv 335521223443-~133-2- 0111
T Cley japo 38---32-2a3-2733[3345 | )
53 Sche ockg —=—sr———-—-—= 1§{31323|4 355 i10
11 Cycl glau ---o-----~=-- -J-=j«-=3 1110
35 Yeli rhoi ——=—a—-—--==- -—-355-- 1110
4} Pasa tern s R e Tl —=2=-=-52 1110
2 Acer perry el mm2u——-]-—=214325 11110
4 Ardi sieb e —— 1-=«=5423 11110
5 Bail eryt —==o--—--—~- -———-|=25- 11110
12 Bury japa -—--—-==----- -~-—{-352 11110
22 Glog rubr —--A------w- ----|5555 11110
24 Heli forg ~--—=—=2m-=2--=-|-345 11110
10 Lage subec —-«q——--—=~- ———=[--4 11110
32 Lind comp ———dA A e L X 11110
44 Pers japo —=-————----—- -—=-=5452 11110
52 Smur oldh =-~-d-——e-—--- —---la-54 11110
54 Spha lepi =--d-—e~-——- -w--d-d455 11110
64 Turp form ———ju~==1=-=-Ul=1-—4555 11110
65 Vvill pedu P L ~==—5~-42 11119
66 Waend form =-—--—==-r~-== -l~=--52- 11110
67 Blas coch Ll-gq—-=-=—=—-——— -———=-252 11111
goodooooOoOOGOOODlIY1]
0001111111111111
0400000001 L11
0000111Y
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BU"—"®#RR - BHERMEBZTHR 0B 1pf
MEZHEARERELR - UBRERKFAB L
MTERTIAABAZIER F-BRERE
627~ 10K 11 HAfh16EFEE S 7 F2K 5 5
CREXBERFAIGEREESR N MR EE
MU=BXREXEZ > I20EHFETINITH 4
HHEHRE BZERFE > MU= KK
B 66HEUBMR EH - BS8RET
HEXABECWLWARRERR < W HEE K
DRBZERBE > FAEHERRER 200
10*10m % [B B2 1064 18 € (98 1o 51 3% B3 26
EHERZER

—_—

(+Z) B (Regression)

EOHEERERAKEETRAMBRALZ
Bk » ZE S HDBE 2R {% - B E 08 LDBE X B
{2~ BB EDBE ZRRE o MM TEMBBHRL X
Y EEE, BEE-—@EIEBARN, LML R
BHRBREE A RHHRMUSEELEIABGEHE S &
D#ERCH -

1. Linear regression
Y = a + bX
2. Inverse regression
Y = a+ (b/x)
3. Nth order polynomial regression
Y = a + bX + cX + dX +-ecoeenver e

4. Geometric regression
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Vegetation type

Cievation (m)
o ,,Jq,() ,bfL’b "_R-Q

%
UAA\Kb[]DI A A

il

0 200
Distance (m)
m Windward (exposed) [0 Windward (less exposed)
A Leewanrd + Creek

B8 BTHXRAHBCULUEARREBEAZ, AFAAKBRZER
B EESME EEERERBYANRERERTED D



Y =a-X
5. Exponential regression
- Y = a -+ Exp(bX)
TS S VARIABLEE W R 45 P& 2 B8 » BT
REGRESSILI 5K 4% 8 % 2 8 5% il & » & & #4 17 REGRS-
GREAf i ER (H9) o

(T H) KB

L. KBELSHEZHGKEE - S BE- FHAEASES
RS RBER  PREE SR AR
REE o REBEMERE, LERIEBZERE
o BEFFEFRBEERRNEKB T I AKX (
Bongerset al. 1988) HE &%

CL = INT{5- LOG N)

CLE ZMEL, N Bk
26 LL#5 4r CLASS JEHXDBH, F Bia & B, R HET
EHEIKRY, KB ELRAXHREERE, EX
ER—EHeailB  -BEERIZREANRE-—ERZL
B o BFIHIE S CLASS-GRIG B F M2 ER T i
EfbFwkigBEEan (H10) o

2. FifH4e4 DYNAMICS HRimRBSEREH TR =
M REREKBEFEESERRALREKRE (RE
B)Z8#MRRDEFRANEZ#HIEH (Dynamnics
index » Peet and Louck 1977) o 7F — it 5 % §)
ZHE (MREFERBRFZIAE) » —HEEE—
BREEFEZHHEKERE  KEIHER 14
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)

{m

HE[GHT

{m

COVER

2]

a1

73

55

37

ALNUS FORMOSANR
Na 261

1 ia 19 28 37 45

B

RLMUS FORKOSANA
H= 2E5@

| IR |

1 18 19 24 37 L1

DBH (em)

1

fm]

HE IGHT

(m

COVER

28

23

15

E13

27

18

PLHUS TRIYAHERSIS
9

N= 5

15.7

38:7

PINUS TRIW¥ANEKS1S

Ne 46

S | 1 B 1 — 1
15.7 38,7 45.7 6@.7
DBH (cm)

& 9 54 <REGRS-GR> f {2 @ 55 [ 7
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M1 STERS (LEEWARD)

hat:]
¥ = 8)506.4 g ~1-59

H=

2.3

§

0.9

"UPPER LIMIT OF QBH-CLASS {cm)

4

WL STEHS (N[HDW.RD)
H= 963

g 8% § &8 ®
SH3LS 40 Y3aHNN

di

L]

7 34

UPPER LIHIT OF QBH-CLASS {cm)

y = L114.8 g ~0-17x
9.5

2.2

4

%

$ B 5 = o
SHIL5 20 H3EHNN

CRYPTOCAAYA COMCINNA

CaSTAMOPSIS CARLESIL

k= 34

SH3LS 40 Y3eHNN

SH3LS 40 HIABHNN

1.9 20.7 235

2,5 12.3 1514
UPPER LIMIT OF DBH-CLASS

6.7

3.9

{cm)

UPPER LINIT OF DBH-CLASS {cm)

OSHARTHUS HATSUMURANDS

N= W0

(LEYERA JAPOHICA

K= 16

T R T T PO

SN31S 40 HIBHNN

SN

GH3LS 40 Y38KNN

69.4

B2

23.8

12.4

18.7 22,8 26.9

13.5 5.6

10.4

1.3
UPPER LIHIT OF DBH-CLASS {cm)

4.2

UPPER LIMIT OF DBH-CLASS f{ca)

<CLASS-GR> P RIE < EMF K H

4

0

1

B
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BET-—HBRZESE - KBBBIENE UF
EHMER SRS HBESA > BERER
EREIHBEEASE

(TH) ZHiER

BHEAEZESRET r AURMEESEKRZ
GilE TREFBITHEE

1. ko fiE (TREE)
KBHEkENEREANE (TFUEAEF L)
LR BEERNTFESME o WP ERMT

(1)

(2)

(3)

(4)

R B4R E M T 2 AR B R R
WK o R MBS 2 M EE o
AHETRSELBB BT 2K RES
MRS E LB 2 B o A
B EEBE MR EKZETRES o BLR
EHZEWNRR B EREE o
BEMBESS - Fitk  $UEHBHE
2T R R R BT B B HE B o 2R R PR BTE 5 R
ERFEGEWG SR AE o £ E R
BEEEY o A R ERE AT E AR E P 2 A M R
MERTRS L o

B IMBKEEZEK IR XEH 1%
TEAEEB Ak B i R k BIBER
akj B k B j Bz M (xi,Y) R
(Xk,¥k) &5 3 K k Bz EEfE{E o B i
2 BB AE T LT S AR KA
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Xi=Xj+dijcos

Yi=¥j+dijsin

xtan [Yj-Yk)/(Xj-Xk)]-cos

[(d ij+d jk-d ik)/2dijdjk]
354 VAP-INB 154 ENTRYZ T » AL ARE
AERP - B —RERZ@ASNHE ENTRYE £ 48
Ml —H—BA BE_HKEBSARHEEE—
R O(1Bh) Zarmhaek () BR k B) ZHE
LEMEMRITAULEER

F11EBERBMAARE - Kh LE RAEM M

(i B5) W% > BEBER®’ DIs B 1 B E § #
L IEE o RI RAMIGERKR ( k ) W9 Kk
DIS B i BtE k BN FEfk o 454 MAP-MOD fH
DBEIESBAEMN o 15 $MAP-XYH Ll & X fi5 4 MAP
-IN FREEZEBEMN  ETERZAXEE > L
KiGE MLk EEME e BLIIES XY-GR fitill
e Bk A & JE o 1l BEBRPALERWAR S
oWz ME > IStk B RI2FBHIE » K
Wl 2REVCERRE -E1REE-

- HEHRSMHE (RERE)

— RERERD R EEE KR E T E RS
ER - SEDPHEBZINERUDIMNEERELXR
N EeSHBEEIMREPEELAEEHEASETR
o 5&#h /T NAME-1, NAME-2 & NAME-3 E 4 4
$% > BEL{T QUSP. SPQU LIEL B~ HEBEM o
BHAE PRISI Z# B3, DRAW. GRID & SP-
PLAlREE M B o MEE (BH1 2K%13)c
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11

SPECIES NAME

Bd b e b b ped e e e
Fon BT~ I - T I T, TSR PR L e BT I - I AT R PR

=
W O WD AU AW

-
o un

B
O WO oo o=l

A3aa aaaa

Aaaa bbbb

Adenanthera microsperma
Hydnocarpus anthelminthic
Wrightia laniti
Caesalpinia coriaria
Caesalpinia coriaria
Caesalpinia coriaria
Cassia sianea

Ceiba pentandra

Ceiba pentandra
Terminalia calamanasanai

-Artocarpus lanceclata

Parkia roxburgii

Parkia roxburgii

Parkia roxburgii

Parkia roxburgii

Parkia roxburgii

kavenala madagascariensis
Wrightia laniti

(== % B S
vounown

b o
=
oL

.50 —

1.65
1.71
2.31
-57
.39
2.4
1.97
1.68
1.12
1.41
.13
1.1

000 OO0 D0 000D OODODDDO

e sl e
S O W b Lo L Lo = W s s O U e e e O

T SNUR " s < T QT e P N B e LTS VR W R B o)
P P T T T T T T TR T |
Q& MM O Q&SN OSSO OO

—
OO OGN0 WWWWwWwNnoOo

= et e
4L IR R T RN

=23
—_

=
O RN MM LWE A RDDE LA oo O

OO @WNMMNMOI OO & B oo oo OO

e R e R e B e T . e e S i o s o T o o s o o R e e



(=]

| R B4 7] g
1) F o
- " ' J46.48
e M8 -34-35 43
— n B a0
—~ 3 B 2
33 LTS 45
- -3 5 i§
-1
B A
- 1 t ::? 17 18 )
. 13 .
; LY
= -8
L | | 1o 1 1 1
a 12 - 24 36 48 60 72

OISTANCE - (m)

11 ¥4 <MBAP-XY> } <XY-GR> $#W{TZ2& R B
R ERABRBSS HE S ML &
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I1licium arborescens (N=2251)

Flevation {m)

Distance (m)

12 MEAAEECWL2 2EXRAEEPzZHMAEr  ZEHE2MAKES
<QUSP> » <SPQU> \ <DRAW> \ <GRID>~ K <SP-PL> PRl {EHY »

g —HESHES5 X5 cn 2B EREHE



" Cyclobalanopsis championii  (N=152)

Elevation (m)

@13

Distance {m)

SEHEABEREC L 2EAASEFZOME » EEWETE



3.

1 54 |
EHREERE 3 *3 oK 5 *5n ZHERF
SEER JHRAEE - IPERNZHEEKSE -
R4 F FH Morista’s index I (1959)DISFE L
W2 MR
q
I =q ni(ni-1)/N(N-1)
i=1
q: = BH
ni: XEER iGEd ZEEK
N: EBEFRAFHREZ
MEEHEEESMHN T ER0 » MIEFERS
Al I >1.0- MRBFYHFMA I <1.00

— ~ PRISIT Z Ik £2{E

PRIST LIBUEAEHN - EEENLUEMFTAEERER
BRRAREZEAMN ANBEELSZEHAAN :

- RBRERZIEE~AUIBRETE-HZEHRNRE

B o

- BRBA~B SRR ERSRIRE - BRZR

s FIEREE

- BRERD~REFIEHERRTEEEE M,

FHEBEAEARJBRZESE o

- BRBHE~BHEEBAETATIRE o
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(—) &

1.

R YOI Z{F bk

B % 2

(1) &£ C MR LEIL T F 8 &
YUTI <DIR>

FBXUTL <DIR>
TMP <DIR>

Rl FAH YUI R FBXUTL REERZNEH
W EHMBZ FHSRN > L¥Z TP E )
BZH% o

(2) DX EREREAES YUI.CNF £ HNF

m
host 1
pdev 0 400
fbxio 10 0300 0002
gpib 0321 0002 3
scanner tx200
$printer pcpr80l

(3) 37 YUI.BAT ¢ > HWNZEWT :

gmouse

set yui=c:\yui
set tmp=c:\tmp
c:

cd\fbxutl
fbxinit

fbxcls

cd\

(9
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cd\yui

yui?
YUTHH 1T & 7% & 77 #k MouseZ ER B f2 5\ (40 GMOUSE
.COM & GMOUSE.SYS) o inF* i L BEA 80287
B 80387 ghfrf LB Z Btk —4T yui2 R

yui o

- EEIbAEE KME RS

(1) EDHEERZAZRDR (EH 14) -

SCREEN : @E/x X,Y HiE o

PEN: EH RGB =ZFHf o

MASK : MIEAZBFETHREZE » F15H
MzfEEEEARARE -

mm:ﬁm%ﬁ)ﬁﬁ@ﬁxﬁmﬁ%\
BREG A - BEEERINDEIIGE

MODE : RtBE EHEBEE  WEEIRE
HEE WEESERB - /NEEEAE
B ZEIhEE o

PALETTE: B EZEHGBERE o

BRUSH: BB RHA/PEE o

FREE HAND : 24 EE - =R&@H AR GHHE

Z DNHEE ©
(2) % R 2 &t & 9
(a) HEERE

a. DIWIE7E £t % ZPENE B £ RGB
(I B) CHBZEME (£8
0~255) LI ML % B € » 38 0B X
"0 W ZEBEE o
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¥ M mooo

\_b o
Sl
9| &
2 Ia,

[]olvl]

LA T P T

R A
e
BESED

E 14 YUI @BRRHEZFTIEER
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b. Ll {27 PALETTE o€ U3 — B ZE
BB o L 5
c. EH PEN pz & HUOKRELEE
BEERX -BIZHE®B o
(B) #& &
JEHY FREE HAND Hh 278 2 1§ » A
GRAPHZ XX H &k i3 o GRAPH Z IHHER
BREL/BLOARZEL/EO0B -~ &=
L/EOEE S ER TR 20K
DEFHEZEE LR CLS"” ERHER
BERBENEBZH- '
(C) XFRhHEE
% ELFREE HANDHh 7 %5 31F » B 5 TEXT
ZRHESEH o TXET ZIHHiE B 28 %
WA XFZBH -~ BKRHEAS >~ EHBLL
ERFERERE o
(D) EHIEHEH
EHFUNCH &E -T2 5% 318 » B4 cour
& PASTE Z X H §kEHI o CUT & PASTE
DB EHEEAEZEERR s B8
BEE ~ MOKBE/NRBHE -
(B) B miE
EINFUNCH & — 47 2 /£ 18 » Bl /& SCANNER
ZRKESGEBHE  WEZAFEMT ¢
a. HEBURVE UHEECEIRE
(# A~E HL M) o
b. BITHLEWIE TESTo
c. ENTE LM o
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(F)

d. #EEEER LZ2ERTER R KD o

e. JEHY GRAPH 7 CLSLIFEBR%E » —
BREABREBEEHBEREHE

f. [B] ¥ SCANNER Y H £ - ;EHr"co" g
B o6 3 o

MELFI

7t FUNC F H&EDPEBNME =72 A HAD

H FILE J REHSWUE - EREHEES

3. HrEEHMm
1 H
FABSHE
(1) BASI

B RGB LHGHERESTERE » —®
Do BEFNSEE > kBN ZE
RE= :
7 kxx (HED
* k%% RED’
... %%* GRE .

* %%, BLU
LI BB HEREE  IELrTRERERT
BERE o HAME (***.RGB)IFFL o F1¥
BRCIEDNRRBAFCHEFLER

s Mk
YIFFREZBBREEETHRA TS

fuEEEREKBATIA :

Cagt

INPUT "IMAGE FILENAME" ,F$

Fas=

OPEN
INPU
INPU

FS$ + ".HED"

"I" , #1 , FAS
T #1 , S$
T #1 , S$
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S$=MID$ (S$,9,3)
T$="FBXLOAD " + F$ + " " + 8§ + " 0 O"
SHELL "FBXINIT" : SHELL "FBXCLS"
SHELL T$
CLOSE
(2) JBASE#k 48
4§ L3z BASICA BABB R EUITIE **>

-EXE 7 dBASE Z T#IT T H 54 M
‘« RUN #**%*

(Z) BEEER

BREREEEEIRE-BERBRIID - BF
ZEBUEHEE s SHE - HEH - LERSE - kER
FEMBRER r LAMEYSMEMBE S o

BHEEE AN ITIESCORNFIGUI R EERBER
BURBHRFEEREER L EXHEE - MRH{BH MGA (720%
348) « EGBA (640*350) K VGA (640%480)=FF o B {Lith
ZBMER PRIS MBILHER 0.lmn; EB ZBEFE
FHES 0.1 om» FAEBGES 4039*2760 0

1. IJ PRIS Z DRAW {EH
EERMESFMERRERBEIMZIET
A 84T S DRAWHRIE R T 2 FIDEE B &
(1) Exit
{2) Begin a new drawing
(3) Edit an exiting drawing

B <thik 2> HB{ER :
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Enter Filename : YANGMING

Foreground color : 14

Background color : 0

<Digitize the upper right point >

(I LLER 22 fig T o & )

<Digitize first point >

<Digitize second point >

(LB L2 WBERELO o Z HHIR)
PDIERESEMHRTH 2 IhAE ¢

(1) Sketch:; (2) Line; (3) Point;

(4) Text ; (5) Hatch ; (6) End
SHEHE - EFEEZ - -BEH - -BAXF -RE RS
Ko Hg il "Hatch"REX - HAMBMRANE L
BB MITRPIRIEMNRSBRIBEBERXXF
R EESFTESHDIERAUBERM KR TK
ZEE > MITEHEEBAZETHZIBS °

. ) AutocCabd B

anfE %5 22 %R B8 AutoCADEy » W[ F A K & &
IVEEI LINE~ PLINE TEXT HATCH ZHE o &

SC@E A <aAcaD> . A EThAE B & -
(1) Exit AutoCAD

(1) Begin a New drawing

(2) Edit an EXISTING drawing
(3) Plot a drawing

(4) Printer plot a drawing

(5) Configure AutoCAaAD
ERIEH (5) REFEEE  BEFE (1) {fFH
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s KFFEUIT T Bl 5 4 ¢

TABLET (GE B CRL % 7 B {5 A% FE 4% % #t )

LINE (FH B &)

PLINE (HEBEHBEH)

TEXT (¥ A X F)

HATCH (3§ AR %)

DXFOUT (& 4 B X #4%)

QUIT (HEftR] AutoCAD)
BER AT L3R 2 DRAWIE 4 » RR E B AL 4 i B & &
MEEEE B R o B — #1758 15 4 RP 3k 0
o 3 B 1T 5 4 ACAD-TRN RlHEJ§ AdtoCapy H
XA E PRIS'Z DRAW AR Z R
Ao EHEHBRIBAEFEH A DRAW K BAutoCADY FEE
F e tB 2£ Ll o

- A BEREEREREY S MHERE

Hil it 2 JEE B %8 B 5 /X £ BP #1746 4 GRID (X
AR EZ2ERGE) » EEEXRESTIHZD
gE H & :

(1) Show existing drawings

(2) Grid

(3) Distribution

(4) End
£ERE (1) BEBERREEHF L HRER
(2) IBABRBAL LAX-HZCHEER
(BZEH) BUBLRZFEBRES S EBHIAN
BE - KFREANIMBESER (n) BARNA
WRER - FAIABEHEE  BEFEN (3) 1
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8 6 B 22 b A R B W R IO AR R AR 2
BEEEREHE REMBEREAEE L2
o 5 e B AR A A U TR F A WERE A
A e

(Z) BRa@A

1. B & #

AHRUEXEREmZZEBENERENERER
HEmzBHRE HEFABHSEHHEELY  BH
RSB I8 (ASCI text file) » Ak
BE DI BB (] Microsoft Word,PE2)
FZREZEAXHBIHEE (I0 BASICA, Quick
Basic) @ AZ DOS Z EDLIN MMLl#G A RBIE °
AREEBEPZEF—ITH=ZMECHHEAK :

(1) J&X

(2) WA (&E)

(3) BHR1EHZ%E

HAEREDFEESRENMRIZ2EHNEY
RigERER kS —BxcRBRPEEYEIK
EREFFEEREBFEHAERXZRERHARE
ETEZHH: F _ExcHNVERIEERE—TH
BIERGELCXHFEHAB (EE) s E=Hx
BE-KRERHIAZLTE

CEAERBERSGHEY  HMEHEE (Grid)
FHReBeE8o>BEIL 380 > HE 2704
ME—BRE1¥EXFAER-o

& (Loan) IHEHDZF&HELXRERHZ R AL
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~HIEEREME o |

ARPBEEBEGEREE S MAEHZE
EMAEREREEBRAEESRETH Y TUCN (198
0) FRFIEB%E » FMIBE (FW/R 1987) W TF :

(1)

(2)

(3)

(4)

(5}

(6)

(7)

E#MM Extinct (Ex) : ERTFHERX
EAREHNMRECCHBBERAIBRT
REHBER BN ERBTEALR
B o

PE G 3 Endangered (E) : B E H &
HEHIZEERNARE > IZEKSE
MEZER  KWEED KB CTHEERR
EEREEES SRED o

e fa # Vulnerable (V) : BB H#l
BRI ZEFEHFRAE  WSEE
WA R B R -

Mi Rare (R) : HEIABMRL LW HE
r BEER EZKBFERD BERRS
MRPHERPERERBEEABE -
& 13 R % Indeterminate {I): FEH B
RU LR  BEEHABHAERLRRE
ik o

E¥flf& Insufficiently known (k)
BEARL LB - BEREHITE » W@
MU HEERCE S HRE » BLE
MEAEEREBFUEZK -

B 5t fG g Out of danger (0) BHER
DEZH  BREDNAZIHEFTERERE
ABRBRHERZRFCHEBRTHES
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# o )

(8) JEB B 2 i £ Non-endemic (NE)
EEZHEEFE - HEERNZEERS
> BRESEWMEEMEZESE o

W (Image)ALLEBREBRERZEE -

ZERHLWMXBFREAR - BE-WEFHEH » K
RKEEEHNOT :
[(M] REFEER S
[6]1 & EE
[H] REEFHEH
GHEMBRR2LEHNERTZHETR

® L2 A EEERNRHRZEN&EHRE XX
FHEBEME-22 -84 - EHEE - EHBE
B REWBEE RO AR BEUREE
BFHMRRE

X DBHEIATEMEAEDERENRHZCER
B TENHBERE 24K R
HE oMM EZMNE s EFHBNRRE ~ B &K
RZTHFBIAEFRE RHBRUKRER
B I o

E UWEREXERRKIERER  £8
HHesera 22 -FEEg2 - FREBM
BRRAY  HREMINUE s EFHREN s BEXE
FREZL o

- ER@A

HHEERMERNRE FHEEREMN R L
EEFAEBRHET DAL - BR B AR T 5 &
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%12 MERHRES TR

No:
Family:
Species name:
Chinese family name:
Chinese name:
Habit:
10 Tree
11 Evergreen
12 Deciduous
20 Shrub
21 Evergreen
22 Deciduous
30 Scandent shrub or vine
31 Scandent shrub
32 Vine
40 Berb or fern
1 {07) Leaf arrangement:
Alternate
Alternate (distichous)
Opposite
Opposite (decussate)
Whorled
Fascicled
Basal
2 {08) Leaf type:
10 Simple
20 Compound
21 Cdd-pinnate
22 Even-pinnate
23 Decompound . {pinnate)
24 Ternate
Decompound (ternate)
26 Palmate
8 (09) Leaf form:
01 Acicular
02 Filiform- '
03 Linear
04 Lanceolate
05 Ovate
0&é Cordate
07 Elliptic
08 Ohlong
02 Oblanceclate
10 Spatulate
11 Runcinate
12 Pandurate
13 Obovate
14 Deltoid
15 Rhomboid
16 Reniform
17 Orbicular
6 (10} Leaf margin:
01 Entire
02 Crenate
03 Dentate
04 Serrate
05 Double serrate
06 Pinnatified
07 Palmate
6 (ll) Leaf apex:
01 Cirrhous
02 Caudate
03 Acuminate
04 Acute
05 Cuspidate

=l on A W~

MNMMMt—‘NMMMMMNI—'MMMMMMMNNMMMI’\JNNNMHLAJ(.-I(.Jl.a-?(.uWNN)—'NNNNMMMI—'NWNNMWMMMNHHHI—‘HH
¢
n
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12

06 Mucronate
07 Obtuse

08 Emarginate
09 Obcordate
Leaf base:

01 Attenuate
02 Cuneate

03 Oblique

04 Obtuse

05 Truncate
-06 Cordate

07 Sagittate
0B Hastate
Vesture type:
1 Smooth

2 Pubescent

3 Glandulose
4 Stellate

5 Scalous
Inflorescence:
01 Simple

02 Scapose

03 Spike

04 Catkin

05 Spadix

06 Raceme

07 Panicle

0B Dichasium
09 Thryse

10 Corymb

6 (12)

4 (13)

2 (14)

%

1 (15}

1 (16)

4 (17)

1 (18)

2 {19

is

Helicoid cyme
Simple umbel
Compound umbel
Head
Verticillate
Syconium

Union of flower parts:

1 Sympetalous

2 Apopetalous

3 Apetalous

Numerical plan:

1 3-merous

2 4-merous

3 S-merous

4 Polymerous
[Completeness]):

1 Complete/Incomplete

2 With calyx/without calyx
3 Staminate/pistillate

4 Monoecious/Dicecious/Polygamous
Flower symmetry:

1 Regular

2 Irreqular

Corolla type:

01 Urceolate

02
03
04
05
06
07
08
09
10

Campanulate
Funnel-form
Salverform
Rotate
Ligulate
Tubular
Bilabiate
Spurred
Papilionaceous

1 {20) Elevation:

—67 —



NMI\JI\JMI\JI-'I\JNNI'\JNNNNNNNl—'l—'I—'MNuwl..-.lwwLn!l.aJlu-JI\Jwl.-dLAJL-JNUL-JOJLAJNNMI—‘MNMNI—'MMMMMI—INMMMMI—‘MMM

%12 #M

1 Hypegynous
2 Perigynous
3 Epigynous
1 {21) Humber of stamens:

4 6-10
5 Numerous
1 {22) Union of stamens:
1 Separate
2 Monadelphous
3 Didynamous
4 Tetradynamous
S Polydelphous
1 {23) Placentation:

1 Parietal

2 hxillary

3 Free-central

4 Basal

3 (24) Fruit:

100 Simple

110 Fleshy
111 Berry
112 Hesperidiuom
112 Pepo
114 Drupe
115 Pome -

120 Dry and indehiscent
121 Samara
122 Grain
123 akene
124 Wut
130 Dry and dehiscent
131 Legume
132 Loment
133 Follicle
134 Schizocarp
135 Pyxis or utricle
136 Capsule
137 Silique
138 silicle
200 Multiple fruit
300 Aggregate fruit
12 (25) Flowering perliod:
12 (26) Fruiting period:
6 (27) Flower color:
01l Pink
02 Red
02 Orange
03 Brown
05 Yellow
D6 Green
07 Blue
08 Purple
09 Grey
10 White
11 Black
6 (28) Significance:
01 Food
02 Medicines & chemicals
04 Poisonous
05 Wood sources
06 Ornamental uses
07 Soil conservation
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2
2
2
1
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
1
2
3
3
3
4
4
4
2
3
3
4
4
4
4
4
3
1

1 (29)

#12 M

08 Ecological

09 Educational

10 Scientific

Abundance:

1 Very common and abundant
2 Abundant

J Occasional

4 Rare

Specific physiographic types:

01 Mountain

02 Cliff/scarp

03 Limstone

04 Volecano

05 Laterite terrace

06 Plain/flat

07 River bank/bed

08 Swamp/marsh

0% Lake/pond

10 Coral reef

11 Beach

12 Estuary/sea

Habitat type:

100 Natural vegetation
110 Herbaceous type
120 Shrub/scrub type
130 Forest type

131 Conifer forest

132 Boad-leaved forest

133 Mixed forest
200 Disturbed land

210 Urban

220 Agriculture
221 Paddy field
222 Dry farmland
223 Meadow/Pasture
224 Qrchard .
225 Plantation

230 Road/railwayside

40 (32) Major locality:
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Family:
Species:
Collector’s name:
Collector's number:
Date collected:
State of the apecimen:
1 Flowering phase
2 Fruiting phase
3 Flowering & fruiting
4 Vegetative
Major locality:
Grid:
Altitude:
Specific physiographic types:
31 Mountain
02 Cliff/scarp
03 Limstone
04 volcano
05 Laterite terrace
06 Plain/flat
07 River bank/bed
08 Swamp/marsh
02 Lake/pond
10 Coral reef
11 Beach -
12 Estuary/sea
Specific biogeographic region:
100 Northeastern
200 Northern
300 Southwestern
400 Southern
500 Eastern
600 Central mountain
601 Lalashan
602 Litungshan

14
18 (01)
90 (02)
30 {03)
8 (04)
8 (05)
1 (06)
40 (07)
19 (08)
8 (09)
2 (10)
3 (11)
3 (12)
1 (13)
7 (14)
30 (15)
90 (16)

Rabitat type:
100 Natural vegetation
110 Herbaceous type
120 Shrub/scrub type
130 Forest type
131 Conifer faorest
132 Boad-leaved forest
133 Mixed forest
200 Disturbed land
210 Urban
220 Agriculture
221 Paddy field
222 Dry farmland
223 Meadow/Pasture
224 Orchard
225 Plantation
230 Road/railwayside
Type statktus:
1 Holotype
2 Lectotype
3 Neotype
4 Isotype
5 Syntype
Specimen number:
Loan:
Rokte:

—~71 —



fr¥§ 4 INPUT-P » INPUT-R & INPUT-S E*E‘f% o
BT EBE@S N T ZIDEEH & :

(0) Exit PRIS

(1) Begin a new file

(2} Enter data

(3) Edit existing data

Hr (0) R RBEHFABITZLIEN; (1) X
BIAHAE: (2) RIMKER: (3) RRBK
'

# 15 R 16 FRIEBREEREETT R R
MABRZER LBFBELELTRBIREZHEBA
ZHEH - PEBEEEATERUREH A » F i E
ERXEMBTITARERNR  MEEAETEHE
EEiz LIST 2EHFFREMEZREL o LE
FRESFMHZIH B M "Habitat type”» AT
F1 & » BAGHEBEARNHARYE  BELBE
ZHBNBAT o HRUIBEFIRIZBENE B
EHFHRT F1l BRIERBAEELRTEEELE
L HE R o

THBABRLSRBHEN  EXABRITH -
R¥EH [poDn] RREERTERAE » # [PgUp]
EAUMB RN E—ZFR - & (Bsc) A [ P ek
H & o '

BEREERASEETERDEREBGA - EXL
REBHHEAB - Z—FAERMNAr R ZHEBE
REERK SN ER I EE > FAHEML

MREBEBVZIBAFTERBADPXEAR  EF
AEBEREMAENRR R XRP o
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£15 HHBHEHSRHKBARZIEMR

No: 2035 Record: 6
Family: Leguminosae
Species name: Maackia taiwanensis Hoshi et Ohashi

Chinese family nawme: 7§}

Chinese name: & 8 B %% i

Habit: Deciduous

Leaf arrangement: Alternate

Leaf type: Odd-pinnate

Leaf form: Lanceolate,Oblong

Leaf margin: Entire

Leaf apex: Acute

Leaf base: Cuneate

Vesture type: Smooth
Inflorescence: Raceme

Union of flower parts: Apopetalous
Numerical plan: 5-merocus
{Completeness): Complete/with calyx//

Flower symmetry: Irregular
Corcolla type: Papilionaceous
Elevation: Hypogynous

Number of stamens: 6-10

Union of stamens: Didynamous
Placentation: Parietal

Fruit: Legume

Flowering period: 000001100000
Fruiting period: 000000011000
Flower color: Pink
Significance:

abundance:

Specific physiographic types:
Habitat type:

Major locality: Taipei County: Mt. Tatungshan

<Hit F1 key to show subitems, any other key to continue>
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#16 FEAENRHKEWARZED

Family: Euphorbiaceae
Species: Euphorbia jolkini Boiss.

Collector's namet Shu-Chien Lin
Collecktor's number: 1284

Date collected: 04/20/1989

Stake of the specimen: Flowering phase
tfajor locality: Taipei County: Tashianglan

Grid: (X) 267 (¥) 33
(hong.} 121/58/00 (Lat.} 25/02/00
altiktude:

Specific phyeiographic types: Beach
Specific bicgeographic region: Northeastern

llabitat typa: Herbaceous Lype
Type nhtatwna:

Specimen number: 201010

Loan:

Note: Primarily growing on the rocks
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100

200

L.

Natural vegetation
110 Herbaceous typa
120 sShrub/ecrub type
130 Forest type
131 Conifer forest
132 Boad-leaved fores
133 Mixed forest
Disturbed land
210 Urbanngshan
220 hgriculture
221 Paddy field
222 pry farmland
223 Meadow/Pasture
224 Orchard
225 Plantation
230 Road/railwayside

Enter sBelection: 110




3. ERBIE
MERSENEESR THERAMEIMEE
$%th 2 % (3)I§ "Edit existing data"jnLliE ¥
BpH] o

() BEESH

FRBHBGAGFERERRRTECEDEE MM
e —MRAEEEBBEHE (key) BEILFKFI4E (Index
file) o flIMHKRES "FMHAMERTFZIEHER" B -
ERLUEFHHARIRSE: XMKES "EHREKEE
BlHE" B IRLUEPRABEHEERIESIE B3
REENFEHRITHES INDEX BTN RERABEEFZ
FEHER  BLUWEREHE »#& s R17 o

HRIIFHABEEMEEZCHOMNERREZL B - WAITIE
4 RETRIEVE ERKSZE BFRBIZERTRNEZERE
R o

MExBERELRBERUBRITESB A 2 SH INPUT-P»
INPUT-R~ B & INPUT-S ZiBIIEEIR » ERENATRKH
DEmENMZ AT KBRS o

HRWEAKEENS r B2 XEENZEDER
B - AME2EAES  BLURIRIE  WEEREY
FHER > NEREX o KB E (Specific biogeo-
graphic region) IJHREHZ M T HMH A o 5 —HF Al &
TAREHSHEENABER r BRILIKSE R ZE
HUKBECRIZEBRETZ o
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() BR@ih

EHvRESPFREEEXERESR HNEXTE
T

1. ZFHEAFREEFEH  KB—E 2B XE7
H e

2. S EE - BBEERETHERZIED A
g% o

3. BB FE LR EERER o

4. -HEHEYZHoEBERSFERMIEMOIE o

5. FE-MALMDEEBREREDERZBERBE
B £ 17T RABRMEAEFZHIKE o

6. KBFEHEMERZIEMHFERTREGRE -
mMEFes<EEIL -

7. BB ZET LEASXFHE o

B. WMo MBIRNERMED > flinEMER -
MEERNXEHMEEMBE -BH1 S AREMAE
$§ & K (Bretschneidera sinensis) X & 8 &
(Maackia taiwanensis) ZBBHUBZXRABHZ
i o
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%17 NEBRMEAEFZBASTEHE

Ft 42 : Rhizophoraceae

2 : Kandelia candel (L.} Druce
R L A AR

P& kT

£ : 7~8H

HEHl:9~128

BE s 12408
WEEMESR: (R) Ho

SHE: GABALBETR
MBEE : (X)) 209 (¥) 27
WEE : (Long.) 120° 247 40" (Lat.) 25° 10’ 00"
iR : (Lower) 0 m (Upper) 1 m
WMEE : MO,/ & '
EEHRRE c BERKR ()
T E c BE A
REEBMMALA + BEFEHERR

BHE - BBERBELEFH
BERRR :

2218 : M2605~1

REREB :EPBY

S5k B HY : Dec.20,1990

Miak : M IS IE 78 B o i 35 J\ 275 A R B2 B R ik

M2605-1

IEREE. B sk (1978)
el llyITETS AL (1990)

-------
aaaaa

el 3 1] semss
20Y =
' i3
B vk
=3
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B 1 5

Yangmlngshan

Natmnal Paf‘k

iAW ¥ K (Bretschneidera sinensis) X 5 &
(Maackia taiwanensis) ZEB B I XA EHZ 7 fii H



BH @

PRISIZ FEUDREREBEELSREBEZERA » LB
BYEBEHYEAMNEBEE THIHIA
1. FERERMAEBEZH I CRAMERB 2T
ZRINBZZBYE ERAEBEREZHEMATHFLE
BEBANSH— ~ 8 o Ik 5 @ ¥ Pankhurst
1983) EPEIE - PRISTHIRABRY A HF#EE »
BUEAKRBEAE EEIBTHEEHBHENZTR
EMEBEEARTERREZEN LT HE
B——BERT o
2 . REMERAEFTHBZRERERE - LEFAHH -
FUHEHFALE FEABSEZREE » FEXLHD
BED - EF oPRISIIKEEMSSHEER
 HAEHA@EEGEE  U—2E8BHM c BRUELE
MMBERZBRE WMER=ZEBHFRITEE  FLUXF
Ml A RNEA "TESMEHR WA
3. BEEHBGAK  BLEBAREESER A
FIN B RLE IR o PRIST DIABEF X B BEK
BALEPHE TEHEHBZIEK
HRIPRISFKR A IEFEHMNTAI A EMLAL  AEH
EREZAEREREBREBGEER EHERAEDERZAES
Moo Mt 2 L8 B R E S EE R E b A B LLEGE -
DHERSE o
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HER-TEE -BERHE X2~ BHH 1987 Fil
~RERUBEEDIEREHEAEHAZTRRRSE o P
ERBERERETHE 164 Ro
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FIvk - B — 8 : MBS o B8E LY EE T
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Characteristics, Pedogenesis, and
Classification of Podzolic Soil in

Tamanshan Mountain, Northern Taiwan
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S G I -

HBELEMASLIEAKEROXTR L BIRE 1600 ARE

2130 ARZH  BHAFHHEDABRSBERERMCTR BETE
BB « &8 LFE® (Fagus hayatae) » {4 1§ (Chamaecy-
paries formosensis Matsum) s AL B ¥t §89 (Rbhododendron hypery-

thrum Hayata) r RIEWMRWBELZHE - MBEW - PATHEZE
CHEIBRRKRRAMBMEARBAERAZIHEN » RERERH - 21
R IEERARSBRZERNT

(1)

(2)

(3)

(4)

(3)

BEZESLEHBERZZEFEEAFXKEBBAFTNH LA DR, A
FEATENME  KAEEESR XKW EBE

R LtHEZERARES po BIE (£ 3.5 - 5.0 ZH)r &L
FMERS » SEFTHRERX(ELBRINIMH 8 — 25 cmol(+)/kg
soils » B L fIFE{KH 15 % o
LIETBEREERETITRAEEMNKBENER T ERBBIIEE
» K4 BiKER 5 8% (Soll Taxonomy, USDA,1975)8: (a) B
AYRRXRAE BUNERBZEHBE X AR ETH L (albaquults)
NEBESEREE L (Unbragquults); (b)) E MW B & (placic hoizon)
T ARBIERZR A5 EHERBERHF L (Placaguepts)
ile) MKEICIERREE » K Bhs BZHEEREA » AKX
3 4t J¥ % J§ (spodic-morphology horizon)HBAEE 2 H &Y ~ i
SRR CBOATEKEBEABSBEZEE . 3B ERRARE
59 H L (Humaguepts) » {H{K ICOMOD(1990)z 7 M E XK » Al ® &
R P g 8 3 X ¥ (Sideragquods) o

HESZLWEZILERET -E B ~Bhs B Bt FhRAIWGLIEY
FRABFRELERLDR AEELRSEAB 5B VRNKRERER
ERWHES THERPEFE AL EH2ERRAK > TER
B H T X B o

K5~ - SN AaEpErEmbzait REEER &
AESLUE T EARKBAERA>E LB E LM -
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ABSTRACT

Tamanshan mountain area is located across the boundary
between Taipei and Tao Yuan County, northern Taiwan. The
elevation varies from 1600 to 2130 meters. Parent materials
are almost sandstone and shale in alternation and belong to
Miocene. Vegetation are dominately with broad-leaved mixed

forests, Faqus hayatae, Chamaecyparies formosensis Matsum,

and Rhododendron hyperythrum Hayata. Weather is cool and
humic. The topography is steep and rough.

Five representative soil pedons ‘with podzolization

were sampled to study the characterization, pedogenesis,

and

classification of so0ils in Tamanshan wmountain area.

The chief results are summarized as follows :

l L

The soils pedons with albic horizon (E} were only locat-
ed‘in the narrow ranges of some parts areas of Tamanshan
mountain, and the depth of albic horizon was significant-
ly related to the topography.

The so0il characters of studied area are strongly acidic,
high organic carbon on the surface epipedon, and low base
saturation ( < 15% ).

The different degree of podzolization of selected five
pedons were predominately affected by the topography.
Bccording to the Soil Taxonomy {(USDA, 1975), the soils in
this area were classified as (a) Albaguults or Umbraquults
with argillie horizon, (b) Humaguepts with placic horizon
which prevented the podzolization, and (c) Humaquepts al-
though it had processed strong podzolization, but it could
be classified as Sideraquods according to ICOMOD (19980).
The clay minerals of the E, Bhs or Bt horizons are domina-
tely with illite and quartz, some vermiculite and kaolinite.
Minor gibbsite and mixed layver minerals were also found in
these pedons. The species and compositions of clay minerals
was mainly affected by parent materials.

According to the distribution of clay, Fe, Rl and organic
matter, morphology and characteristic in soil profiles, we
discussed the questions and made some suggestions about the

classification and podzolization of the Tamanshan pedons.
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i)

WKIR (Podzols ) Z B ERMBRMENRAET » B2 o HEILE
BRI MEAHNEH TS SH BFREHEKBEEHEBE A LR
P HMRRAEBEWLLAER s UBRNBERE7 2 0 FER
MOEEBESBRELEGREDHE  SMERRINEERXREHD
 WHEEEHEHENH SxE LN E S (conplexes) » ¥
HEMREERAMTHELIRRERB - BHEENK T KEILE (spodic
horizon)€*2 43748 o FAGZMBRIBARMB T ENERTWHT
BZHAWEHEWY  ERNXKANBEE- EF-cBBERNERD
CREWD s KFWUSFF AR WS ATy BEEFBLC
BT AR R W s ML EhERBE R KBIAEE -
BRI HBHERMUPEERMEESE

BEULABRAAEUBNNUEREBREENFEMRZ—
K BEALES R BARARERBOXRE - EFRMAL 2800
LR FTHREN 15 C,LAEPHEEE 5T Ul IBksy
HMiEk&E (Aquic moisture regime) » TIRIBEHEE (SN
(Mesic) o jigf) 1800 AR E 1900 A REIMI WAL » #MELLB BT (
Chamaecypairs formosensis Matsum) s i % ¥ (Fagus hayatae) I
B # % (Rhododendron Mpegth;um Havata) X S FAE R RE 4 K
BAE; 2000 ARDEERVNDERANTREBEHESL  AiES
WEARBRREEEHCHEINIRBZAR > EBHRBND HERBIK
FRE  HREREE  BREHKEZFEUNLARBIEER SN
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WRAERSF - DEB S ENKE o 5 > BELEERLAEE WA
BREELHEMIHETIINRKE 1 ~ 4) ABEFHAFRKE
BHSREZEECS T (0 ODOE , KOB FHh £ 2H) - FFGE R
MBEReUERHKRECAEARISOSERN  BAHREMN - U
MHZER KA CFAZFEEERAMNBE
AXFTEARAREMS : (1) BBELETRZBBERABEEH
P DREEBLRKBILEAZRT  AEBNEARBEMZE
B: ) BHPHEARNRESASBANRBEEAZEER (1)
BRULEZRBIALEFSBEZBTRER o
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BRRUEBETAZWLRE CEESI (2103 o) mBELEHRN
XL BFESLESRBHAREBRESROTRE - XK
Mei B REBE BB VIEKkERF) s BEEE  FRENZ
FZUEtHEEEMES WL (SEAL, 2101 m) ~ I 1L (1882 n) ~
B W (2130 m) ~ H4 10 (2030 o) ~ B (1900 @) » BRI (R
f£XiE L, 1907 m)~ JERERI (HEER W, 1727 o) ; HRIUE
EFESEHESA L UREFLB T BH-F - BHWEN
MR REERERHEBZP  FHXZHRERER L
BEESLAXRARELFRER - MEREEAMURIEZET
EEFRANRSES - EYEBASRELLBEWRFHKAETRLZ D
PEEFRZER -

T M E R T

IR Tang & Yang“* D FIKKH D 28X »HEHUEMNMYE
Mie BN EHREE (Oligocene, Wulai group) d1 27 #& ¥ F (Kankou
formation} s ¥l B ¥ 4 (Tsuku sandstone)f] A i L /& (Tatungshan
formation) =% » EFETABREAE -BE -XHAE S BESE
(muddy siltstone)fr K (Fl— ) HRBEETNHE B H) L &I
ERAPRTOMER #E2SLUEBTRERWHAMBR RN LR
BV R EN Z RIS R A FERABER
EmAme tEFARBRBENIFERASS RERKTRHREUE
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LMy BEAAEER RELHEMEEAZEE -

=. KRGt R RS

ERLERANESSLEYS  KEK -2 - ESSHLSAR
TR ARBENENESRT  SBEANEIABENEE S -
MEHKCESTE  BEANSEAANARNRERE - REER
ERELUT r REORT > RZEBEAOSBREL - REERLS
ANBH ERBULETAHETNRARA - KIABTZXNIEN
KA EMBANRISHFABEN S5 B LEYH D
WA FTEHEHRE 2800 AREL F FTHEEY 16C - FH
ERAETHREMELE 5T LED o RBHLGIRD » 5
BUELHEEGEBER T (Mesic, 8-15 T)o BR LI
AAEE MABMKEER D  HEREREHUETRY &2
BREBIWE LS E PR AkKSEE s (Aquic Moisture Regime)
o B BN B LI TR B 00 5O 06 4 LU R A 4B I B0 R R K o

M. MAEBHEASM
BEMEBLEHAE AR IS ZBERITS:
(—VHEBRETELSILER (N UEEE L2 HS ) B LB BDE:
MR IEIE 1600 AR E 1950 AR » A FERRAKB E
r Kb EFZEAMAMEBARD BBV ENTE-TLEEZ
Bl » R R W AKE > STREBMAORBERE T 5 iEET NI
BPEAR - KM EHFMEHBHLERSM » _HEKPHEFKE
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AF o HEHEIHESENRMRIES -
(ZDYHEBXXOEHLESIU TR L BE @ E

WIRTE 1950 ARE 2130 AR BMERHEB U LEREHE
BHRA - IIFEHTD » WEHBABELD o
(Z)ESNERERRAR LZEZRME -

SELE 2130 ARE 1710 AR - MAERLUFITRE E > X
FAREHBE N LER - BARBELARIM > HEERENWHEPRH
FEEMMEAXRER o

ERRTHHANEREZENZE T ELIBHENTHER
MBEX BhELEFELEERBKZoM - BREEREHIHEESSR

14 (Photinia lucida Schneider)s S8 EFE R (Acer palmatum

Thunb. var. pubescene Li} s /A f3 il (Dysosma pleiantha Woodson)

B ¥/ A& M (Fatsia polycarpa Hayata) ~ & § $## {¢ (Enkian-

thus tajiwanianus Ying)s £ K% B (Arisaema formosana Hayaya)

v KM 4 (Myrsine sequinii Lev).... %M S 1LE 1 o
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B = B MAHEIER
A0 tREn REERA

(1) BB LREN (pedons ) REZBEHE

BRUEERE 1600 E 2130 ARZH » B REWEHE - X
FHEXE RENEPE BLENRREIBFYFATHR
MEFR: IRRREZETERRAREZE  RUESFEZEREBE
BOER o

(2) REEEIHUBZEE ¢

HRLERMEES > MEAAFRE  REREZ LS B (HER
EFERBLUIBERRABER LT ORFETHE  BBATAC
PRASER  BEMIEN TIRB{LE 1 (podzolic soils)k % B H S
HESHMUBEERBSEL  AKBEIHAMESLHRET L
ERHLERBER A EEEFEZH  EANEHETFHRIEE
Wik ETVSOBE SREKABEE > WHELHE ¥R
MAKBEAE IR ELBEME  UHEEMNAED s AR
B £A &9 )k 1 J§ (albic horizon)KIRHAIXE— F 15 » B A HBE -
BABILREERAREE A TKBILL) RECHEFEHESR
KBALERM LR REABR - SUAERBETSEMANERN
B UEEKBBEK » BES K LR % B R IKE - M@ (spodosols
)o VIKBILME 1 (spodic horizon)Z F#H Al RIKW M 2 K4 B %
T OREF KB L D EFE - RBELBUE R KE -8
(Spodosols) » MMIKIHALIFBHEEMG Z 5 BN AL 4 o
(3) THEBMZHRRRBAE -

EE - EME . WERMWE RS LS LB R

S PEMRBY DRBBZME - R I6R A 05 5 I KB R
BEBHEHFEORR
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W BB IIE S Ll R 2 R o KM T A B 2 R
SBRYTFTER CREEVENRERESR REZIBUE
AUBSYMEER -FHAEBREER 1850 AR E 2130 4
R EBAERZELHBEN RAHEE  TEBARBESRL
MRRE o FREETHBDS WA MR K8 EH MBS
CMER - BEUREEREN) s Tk 8% 55 BRELS
- BRAXMEESYE 9B REALHIBEFM (1951 B4
) BRRAGSEARTERTHEE (M BESHE) o

(4) tBZEE :
THRFRTEBEERXEEREALZ » FFEBE (10 mesh; < 2 mm)
 REeBORBEAYBETER -

(5) L@ayMk

% A 25 B b B #F 5> 8 ik (Soil Taxonomy ; USDA, 1975)R BB
KEMERAS 1990 F W IKIEZ BHA K (ICOMOD, 1990) ¢ ERNEM A
BREFE S EEHORNE  UESHEE-LH M LBLEFRSE
) PEFEME S RBI o

§ 2B ERRRRREAECT™

1. /k{% & 7t (Water Content): LLHE R ikl & (105 C THe 24
PEF) o

2. 1% 4%y # (Mechanical Analysis): O EHE T MIEERZ
L0 oo m A > W ARG AKGEAZTHITRED - MA
10 ml 5%{f B & i (Sodium Hexametaphosphate)sy #X 10 55 §§ -
PRI 300 mesh( < 44 o VM T-EATERE - AT RIS
BoE A 1000 ml Spfih oo FAE 44 u TR LEZE R WAL
Yo~ Bl L~ M A RILE O 28-S R R Bl (2 ~
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Figure 2. The locaticn of five soil pedens and their relations

13004
16008
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to the topcegraphy of the study area.
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1 om)~ SHEY(L ~ 0.5 mm) ~ HFEH (0.5 ~ 0.25 mm) ~ FAFY (0.25
~ 0.1 mm JEBMBP (0.1 vo ~ 44 4 )R EBAATEER
CHERW LI EISK - QAR Stokes Law ML IMABWME
B EHBZEMA (M EEEE 25 C B2 o NTHE
10 cn FIBEEME 7 PBX 7 SEIVERERE <2 o 2%
W BEBE o BN 2SR MTE NP N RSN
ZEHSk ERABWEBEELSLREEIRTL = ANE
K% o
CpH fE: (1) HEAHEHEE 1:1 ZHBES - FH Mg
B EIEBE © (2) HBE 0.01 M CaCl, Bl 1:2 HEES »
BE— LR R o
. + i H 44 (Organic Carbon): gl Walkley - Black z i@ &b
R o
. 3 ¥ 4E B 3 (Exchangeable Base): E{ 10 g + 5 » &l 100 nl
1 N ESESEE (pH 7.0) HRZE - PRI M 2RSSR T BB FOR KGR
WESE (K EB 766.5 nm) ~ SH(FE KB 589.0 nm) ~ F{(HEEB
422.7 nm) ~ $E (M EE 285.2 nm)&E it o
. B % 7 32 #x fig & (Cation Exchange Capacity, CEC,) : 10 4
BAY 100 ol 1 N BSRSSKMKZETZAR MM BREIMAE - MEBLIER
RS LRI D SR MBS - HMA 100 ol 1 N 2 Nacl
BW KRG L EEREERRMZ N BT
) Bl Kjeldahl REEEMAN AR » UHBMET SRR o

. g K 6f 11 /¥ (Percentage of Base Saturation, BSP):

BSP = ({9 3§k K+Na+Ca+Mg) / CEC,)] X 100%

. ODOE (Optical Density of Oxalate Extraction)¢% 18>: B

TP R (100 ml NaCl & EBMBESEH) » BBMA
200 ml ZERVE B EE AR (pH 3-25) » WCIERERMRVE TR MW » ML
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10.

11.

12.

13.

14.

B atEMR 430 oo BB HREE - K ODOE fHo HER
H = o

. KOH 7T #h ¥ 1% 48 (Potassium Hydroxide Extractable Bluminum)

(e2° 233y 0,2 g (< 2mm })F+HEHMA 2 ol f 4 ¥ KOH IREBER
& 2 o $E3df L) Whatman No. 42 HHBE > MERLUEFRE
FEES KRB 309.3 nm)ERK °

HHESESM -~ %295 0.1 M Sodium pyrophosphate ( pH
10.0 }j& » LlFep, Bl R o R EEM o

EEERM N S8¢3% 1 0.2 M Oxalate— Oxalic Acid (pH 3.0)
%o Ll Feo Al BR-GEREBEEH ©

WEr L~ SR X HEL?5: Sodium Citrate-Bicarbonate-
Dithionite jk » Ll Fe,, Bly BR o BB RE XN o

WLt RE - HEFERMT -

(a) MRl ZoE : IRAORE  FARBESR 20 H o
(b) ¥ &R « SR {ENMEI » SEEHE 6 v HCL KT o {F
MR X DR 4E - 350 T K 550 C T IN#h /05 Te
c HMAKIBX S RERLE - RREM B L Ethylene glycol
Mo mBRECHEN -

(c) X XEHIH : FABDFRELE X BHEHTITEK o EF
MT: KafH@E®R: B EH - B> BE 35 kv, EH 15 md
» BSFF : 200 cps B 500 cps ; 20 fuld : 4° — 30° o

rFatR el E " WK <2 ¢« TEFREZEN
BBk BASEERBEE ( high gradient magnetic
separator ) » Ll 30 LIZW IR « 9000 7 MY Z v 45 o BE 4 BE O B
BEVERN JE B 8 {7 RIS M B MR - L X-%
AETIRAEITS I
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5 g seil (<2 mm, air-dried) mixed with
10 g silica sand (acid-washed)

leach with 100 wl 1N NH,OAc (pH 7)

leach with 100 ml alcohol{95 %)

leach with 100 ml 1M NaCl

leach with 200 ml
acid oxalate reagent
(pH 3.25)

determinate with
spectrophotometer
(430 nm)

ODOE

=. ODOE MZEIEZINIE ©

Fig. 3. The flow chart of ODOE determinateness.
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2 grams soil (< 0.5 mm)

100 ml 0.1 M Sodium pyrophosphate (pH 10)
(0.1 M Ra,P;04)

shaking over night (24 hours)

5 drops 0.4 % superfloc

centrifuge

{3500 rpm, 10 min)

filter (whatman NO. 42)

membrane filter (0.45 jm)

A.A.

- \ T
Fe(p) Al(p) Mn(p)

{372.0 nm) (309.3 nm) (279.5 nm)

B M. HREH B BZENRAES R

Fig. 4. The extraction and determination procedures

of organic amorphous Fe, Bl and HMn.

— 105 -



1 gram soil ( < 2 mm }

add 100 ml oxalate acid reagent (pH 3)
(mix 1 part 0.2 M Ammonium oxalate with
0.75 parts 0.2 M Oxalate Acid)

l

shake for 4 hours in dark condition
add 5 drops 0.4 % superfloc

centrifuge

{3000 rpm, 10 min)

filter (Whatman NO. 42)

membrane filter (0.45 pm)

i

h.A.

— b~

Fe(o) Rl(o) Mn (o)
{372.0 nm) (309.3 nm) (279.5 nm)

h. WMEEE S HBIEDNRMESEK o

Fig. 5. The extraction and determination procedures

of inorganic amorphous Fe, A1 and Mn.
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2 grams soil ( < 1 mm )
add to 60 ml polyethylene centrifuge tube
add 40 m1 0.3 M Sodium Citrate
add 5 ml 1 M NaHCO,
80°C water bath
add 1 gram Na,S:0,
stir for 15 min.
'

————centrifuge

10 wl saturated NaCl solutionw——w—centrifuge

J
combine the supernatent solution
make to 100 ml
aA.A.
—4"/ N
Fe(d) Al{d) Mn(d)

(372.0 nm) (303%.3 nm) (279.5 nm)
B <. WEEERE . 8 M ENRWMELSER -
Fig. 6. The extraction and determination procedures

of free Fe, Al and #n.
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Treatment ) Procedure

{1) removal of organic soil sample (<2mm)
matter
35% H;0, treatment
{2} dispersion 10% ialgon
({3) fraction of clay fraction of < 2 j clay

by sedimentation method

(4) removal of free removal of free iron oxides
iron oxides (Mehra & Jackson method)
I T 1
{5) K-saturated clay KCl Mg(OAc)g, MgCl, 6N HCL
Mg-saturated clay treatment treatwment treatment
HCl treatment L

final washing (enthanrcl, acetone)

' r }

K-clay Mg-clay HCl-clay
(K-Air, K-300°C (Mg-Bir, Mg-G) (HCl-Air)
K-550C )
: \
{6) identification X ray
diffraction

-

clay mineral composition analysis

B b MR RS R o

Fig. 7. Flow sheet of identification of clay mineral composition.
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K-saturated clay

procedure

< 2 y clay

30 ml 2N KC1

{

centrifuge

30 ml 1N KC1

¥

centrifuge

30 ml 1N KCl
centrifuge

50% ;thanol washing

95% ethanol washing

95% acetone washing

Mg-saturated clay

procedure

< 2 p clay
30 ml 10N Mg{OhAc).

centrifuge

l

30 ml 2N Myg(OAc).
centrifuqge

30 ml 1IN MgCl,
centrifuge

50% ethanol washing
95% ethancl washing

¥

95% acetone washing

6N HCl-—clay

procedure

< 2 p clay
30 m1 6N HCL

S0°C water bath

for 30 min.

1

centrifuge

50% ethanol washing
95% ethanol washing

95% acetone washing

+ Sy

Cl- iest Cl'+Fest Cl- test v
mounting mounting mounting S
K-Air,K-300°C,K-550C  Mg-Air,Mg-G 68 HCl-Air .

ML
B A, PARENRSET « BELRFNELR R RS IE WA BK o s
Fig. 8. Preparation procedures of K-saturated clay, ‘;

Mg-saturated clay, and HCl-air dried clay. it
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B E BRERR
5 BRULRERVERASRLETIBA

EEKEXETERNZHEBRERAER— HARERTZH
REABEIWT =
(1) -1l EBER(EE L 1850 L R) :
REZVTEFTHEFNZUN T EREESHBAE > ALEFLS
ST EBAIRE o MM ES 23°  HREERE FULIEE
B 28 % HTHIRHERE - KAB(E B)HHE 303 £ARF
FERA BRI HINEAEHE  HTENRAELLERTEHRAEHRK
Mo ZHMABBKERSE S50 L - BR o @ HWMEERF
B O—E—BE—C o
(2) TM-2 :BEERESH 1890 AR ¢
RAEHETEIBEMMUEL  TFREHILER s S2HH
CHE I o EREN 15° o LBAE 35 ASLUTOEE
AR WEEIFR: 01-02—Bhs—2E—2Bt—2C o @ &FE T4 -
WA EHEMBERMZBEE THOMAR LB RERLBER
P FIAFTERTIYARE  -MHEAKEENTIBUEBEACFERER » E4&
BIEE AU XS R A (2BL) o 2Bt B 5 % MESH iR » BRI £ 88
Y ETATHMEALSALERERSHEZRAET
(3) TM-3 :EIEEM(EEH 2070 AR) =
ML BEENRARNUESRUMTEE L » BB TE 1%
BE#) 5° » FERBERFUER . GEHS s SBTIH s BT EN
cHHEBYEHE  LBAH 40 ANE . FE 25 AN IREFHFLR
G884 308 o ISEHPECHPMEAMELZER
FHMBHFS O—E—-Bt—C o8Bt BRKACRERETEARETHS
B Btl B Bt2 J§ o BEIFrh A BHI A (SYR 6/8) I & 3
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HEMENRS ) PEAESLUEREMEZN MEtTMEE
7k B2 PR 2K o
(4) -4 LIHEWOEE 2130 AR)

REESWIE  MBETH(S ) TEBEBMERANE LR
HEBHMGT 35 AFNTHEREAEB T - ZBUR o BR a2 &
MEN O/A » T ELEHHEKESD O/A—E—Bs—Bhs—C—R oE &
3 A% E Bs BEEERE 0.5 A% 2MB&B (placic h-orizon]
) RWRESGN EBR Bhs B2 o KNBEBEHAN &8
SRR (BB IHEAS SR 5/, BEBMZEGBS S5YR 3/2)
) BT PR EHREERANEST CUEEBER TS LE
ZACEEMoBhs BIMERKAMAARN 35 » L AR EYHE
) 1% BE 50 SR HE 1 3R o
(5) T™-5 - BEIIERE(EE S 1882 AR}

REBRARUTROLE SEEIR 5° > TEHEESE
B AEHBAGET 1A BEEBEEMAIRERDPEARE » F
B 50 A% o MR ILTA P A » EWETREMKEER  ©
M BUEMEEERYBRECERZLE EARBEA RS
THEREEERERUEZERANEIKABOER o M5 ME
EIEFEH (a) O/A [§ » EEE 18 24y o (b) El J§ : S {b0U{H
THBEMOIKABAE - B BN KNS (nassive) r BRBRE
MEEEISERE - (c) B2 J§ @ MAABMNERKME ; F 35 ¥BEE
(10YR 7/8) {35 BF o (d) Bhsl JE: JEEEfE 5 A% » HUIEEBE(
T.5YR 2/2) 2 HBEH KM WMk Ar LBERS 5YR 5/5) BEHH
B E2HBSERE» MES SYR5/80Bhs2 J§ : LR 15 A% -
EEH SYR 4/6 RAEMBGS 10YR 7/8 HEAHFBTHH 2
BB SYR 3/, BMTE - METAREACE 2 ¥4 52 i (1comoD
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The morphology of Tamanshan pedons.

- BBULEIHERZIBEIFG -

Table 1.
Soil  Hori- Depth
ND. o0 cm)

Hunsell
Color

TextureT Structure¥

Consis- Boundaryy

1566
1587

1545

1581
1582
1583
1584
1585

1561
1562
1563
1564
2942
2943
2944
29L5
2931
2932
2933

2934

2935

Pedon TH-1 :

0 12-0
E 0-5
Bt 3-28
Pedon TH-2 :
01 10-5
e7.4 5-0
Bhs 0-13
2E 13-18
¢BL 18-35
2R > 45
Pedon TH-3 :
[} 10-0
E a-5
g8rl 5-15
gr2 15-30
Pedan TH-4 :
0fA 0-10
E 10-13
Bs#  313-13.5
Bhs 13.5-35
Pedon TH-5 :
O/A 0-38
El 18-25
E£2 25-30
Bhst  30-3%

Bhs2  35-50

1850 X
Lt g
Nz
10YR &6/7(mottle}
7.5YR 577

5icL

Sic

1890 K
N 2/
2.5¢Y 7/
T.5YR 7/6 c
R 7/ SiCL
7.5YR &/8 siC
5TYR &/8B(mottle)

2070 H
H 2/
H 7/ L
7518 57 CL
5TR 6/8(mottle)
7.5YR 447 c

2130 H
SYR 271
SYR 7/2 cL
SYR S/B(red)
STR 3/2{black)
2.57R &/6

SiclL

1882 H
7.5YR 31
2.57 7/1 sic
2.57 1IN C
10YR 7/8(mottle)
SYR 5/5 C
7.53TR 272(0.M.)
(3R 5/8, placicy
STR 476(>530%) C
10YR 7/8(<50%)
SYR 374{0.H.)

massive

imabk, 2cabk

Imabk
massive
2micabk

massive
2fabk, Zmabk

2fabk, 2mabk
1fgr
massive

massive

Ivisbk

massive
massive

2§ mabk

2fEvisbk

au
vE, Yp au

¥S, ¥p
as
s, p as
¥S, p as
¥5
au
vs aw
S, vp L]
Vs, vp
fri as
Vs, vp aw
wh au

as
Vi, vp as
Vs, vp as
NS, vp g

V5, vp cs

..............................................................................

t : L=loom, Sic=silty clay, C=clay, CL=clay loam, SicLl=silty clay loam,

t : 3=slrong, Z2=moderate, i=weak, f=fine, vi=very finc, mmedium

c=coarse, gregranular, abk=angular blocky, sbk=subangular blocky.

4 : placic horizon.

~ 112 —

: fri=frioble, s=sticky, p=plastic, vs=very sticky, vp=very plastic,
fir={irm, vh=very bard.
: a=abrupt , g=gradual , s=smooth , w=wave , c=¢lear.
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, 1990)¢2%> o Bhs2 FHA Bhsl BLHEBEHUPERHFZDLHEMNA
REE o

£ - % RBUREELEEEZHELARE

B UIAERAXZELIEERZYVESETIREZZ » t2EFH
FItE=Z HMEMTAZBUELHERSRES - SBHEARE
2R EAERHAE 35 % Ll ETM-2 B TH-5 BEMESE 50 % L E
' 5y BiB 56 % fl 58 % A - TM-4 HERRAIEE 35 % o EHHSF
KM - DL TM-3 SBRHEBREARES B8 15 % » HitERuHe
25 % Ll L o TM-5. MG RBRE S ZABEE S0 M E(ERD)
o TESAR AW T EEB R T TM-4 iRW LIS o 4t T 1 BB £ W Tk R
BOAEHEEARS » Kd XLl Td-1 S Tv-2 8518
BUJEL o TM-4 IZTEERBIIH AR 40 s > HEABUME 51 ¢
o ERPHNES - TM-1 THM-2 ¥ TM-5 HEHEBELZHLHLEY
WERHE 103 LITF > ™M-3 SR LEIDREREE » HklE
V@& 39% o HEABASE 27 8 £ 33 3 7/ o ™-4 BTN
ARMAE 13 3F 26 3 TH MRB LR T REEATH=EAFREGF
HoBRUWELBEZERZ2ENZ R WMBEN £ BT BEREH
MEATE T DILRELBEN  ERZENZLBZEHSRT
s WA T oo TM-1~ TM-2(2Bt [F)HI TM-3 LB EILEAF G K
B R AT FRULEG (O WY A0 o R0 J¥ K F kR FE ¥ (Bt horizon) ; {H THM-4
A oTM-5 RIMICHEATEISRR AW BN N2 o o WitBEF L1
PERB B0 40 4B 17 QLLLFRAME ( <0.1 mm) AN (0.1 — 0.5 mm) B ¥ » By
MM D o
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Jable 2.

HSIWE L HREMZmEER o

The physical properties of Tamanshan pedons.

Tota

sand silt

L
clay

Size

c

class of

sand

1566
1557
1568

1581
1582
1583
1584
1585

1561
1562
1563
1564

2942
2943
2944
2945
2946

Hori- Depth
zon {cm)
Pedon 1TK-1
0 12-0
E 0-5
Bt 5-28
Pedon TH-2
01 10-5
02 5-0
Ehs 0-13
¢E 13-18
28t 18-35
Pedon TH-3
O 10-0
E G-5
Bt1 5-15
Bt2 15-30
Pedon TH-4
O/A 0- 10
E 10-13
Bs# 13-13,5
Bhs 13.5-35
C > 3%
Pedon THK-5
0/A 0-18
E1 18-25
E2 25-30
Bhst 30-35
BhsZ 35-50
c > 50

: 1850 4

63.18
£0.30

0.62
?2.96

: 18P0 M

3.77

3.04
D.49

30.33
68.28
L2.98

: 2070 H

£5.49

40.65
22.24

39.13
27.38
32.83

: 2130 H

39.39

51.02

25.96

13.78

: 1832 M

5.97
Q.67
&.14
3.34

41.46
29.40
39.54
38.08

36.20
49.75

65.90
2B.68
56.53

15.38
31.97
44,93

52.42
60.93
56.32
58.58

SicCL
Sic

SiCL
sic

cL

cL

SicCL

sic

0.00
4.54

0.09
0.00
0.00

0.48
2.68
5.78

0.18

.03

0.04
0.09
0.15
0.02

1.63

0.43
0.59
0.47
0.06

0.00
0.56

0.04
0.03
0.06

0.44
0.56
0.93

0.22

0.47

0.1
0.11
0.16
0.04

0.05
2.54

0.31
0.26
0.12

Q.97
7.7
B8.49

3.65

1.25

0.24
0.40
0.57
0.25

27.
15.
14

~N NRowW

.58
.23

.21
67
-3

37
35

.69

_15
.48
.80
.98

ST D SR I
3N U S AT

Jn.‘:

—31U7-—



KBUEITHBEHUZASEER(R=Z) REBHEQDT

(1) 1@\ Z pH(H:O0)EE S H 3.3 £ 5.0 Z R » pH(CaCl: ) B 7£
2.1 £ 4.4 2R ZEERRENIBMMGEFN » SR L EEEET
BANMEADBEHERWES - LEHB . SBTH) ZEHRRK

HELUERSEHR-

(2) ZEBNHFHEHZEESEES » TH-1~ ™-2 ] T™-3 EMRM-_FESZF
45 % Ll k- TM-4 R TM-5 $RFtE 20 2 Llb BAREEERE
O AN A FRERENEESE-ILE EFR B BEBRBRZER -
TM-2F] TM-5 B EHBREETE B FHHWEMISN » TH-2 £

SEMAFES {£(0.58 % E 1.61 %) » TH-5 XWIAMESE 4 FL

L™ ERMFRRAS MM TIHEE - -1 38 E BHEE
RERKBRS ETFHABYHESEHBTERENR S R4 - M@

T™M-4 {588 E @ AR ERALHE Bhs BAGZ LB ERFT

mMAE—BIREUMBEEER BB LEEBYZTE LEMNEPE

ABEFHRROMzZZEFHLIIMNBEERECIERETREN S

A Hie T™-5 B T™M-2 BFBERICTAEEITHRIENIKE/ER T TM-4
H -1 M2 KBAEHEEBYHE DM -

(3) ZEHESEFXHhES » FF&0(T™-1 Tu-2 H T™-3 £53)
WA CEC, W[ &3 120 cmol(+)/kg soils El | > TM-2 F1 TM-5

tkHl B JEM CEC, [bkX E BA - o[t H B BEEM'Y 2 Y2 E
INERD - T™M-3 FEEAFENR B F2HEMYHTHM e » BH CEC,
ANHEYEOEM( EER 6.84 HWME 8 fFHY 21.30 cmol(+)/
kg soils) » o[HER B i ERMUAM -HER(RKNMMEL)

FEIER RS NPT 3 o To-1 FERGEEAR B BIR FUBERE HX E J§
AEBAXRE B JEH 1.5 {5(2.93 % / 1.96 %) » FRLL TH-1 M
E JG& B8 J§M CEC, XL K il ™-4 AR B A A
WHAREWEEM %IJL E B CEC, & B8 FHINMMME - ENE
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Tabte 3. The chemical properties of Tamanshan pedons.

Soil Hori- Depth pH o.c. CEC7 --- exchangeable --- Sum Base

No. zon 0 meeemesees K Na Ca Mg Cations Saturation
{cm) H:0 CaCl; (X ) ------------e- cmol(+)/kg soils -------- %

1566 0 12-0 3.6 2.6 50.38 120.30 0.33 0.66 0.15 1.02 2.16 2
1567 E 0-5 3.7 3a 2.93 25.21 0.09 0.62 0.02 0.5& 1.24 5
15468 Bt 5-28 4.2 3.5 1.96 23.23 0.08 0.07 0,02 0.5% 0.79 3

Pedon TH-2 : 1890 M

1581 0l 10-5
1582 02 5-¢ 3.6 2.2 47.51 121.22 0.62 8.87 0.23 3.646 13.38 13
1583 Bhs 0-13 3.7 3.0 3.70 20,45 0,12 0.11 0.02 0Q.99 1.24 &
1584 2F 13-18 3.9 3.3 0.58 13.23 0.05 0.88 0.02 0.58 0.72
1585 2Bt 18-3% 4.1 3.4 1.61 18.04 0.07 0.06 0.02 0.54 0.6%9 4
Pedon TH-3 : 2070 H
1561 O 10-0 3.3 2.\ 06.26 123.13 0.80 0.29 0.40 3.31 5.30
1562 E 0-5 3.6 3.0 1.24 &6.84 0.06 0.07 0,06 0.77 0.93 14
1563 Bt 5-15 3. 3.3 1.66 18.60 0.10 0.22 0.02 0.62 0.95
1654 8rt2 15-30 4.2 3.7 1.29 21.30 0.09 0.27 0.03 0.7 1.11 5
Pedon TH-4 @ 2130 H
2942 0fA p-10 3.9 3.5 12.18 37.50 0.08 0.20 0.27 0.31 D.85% 2
2943 £ 10-13 4.6 4.2 2.17 15.00 0.05% 0.07 §.16 0.22 0.5%1 3
2046 Bs  13-13.%5  ce- oo ceoee ee.
2945 Bhs 13.5-35 4.7 4.2 0.67 14.25 0.05 0.14 Q.21 (.22 0.62 5
2946 > 35
Pedon TH-5 : 1882 H
2931 0/A 0-18 3.5 3.1 1547 53.4% 0,10 0.20 0.68 0.356 1.34 3
2932 El 18-25 3.8 3.2 0.53 8.00 0.07 0.11 0.47 0.33 0.98 12
2933 EZ 25-30 4.0 3.5 0.64 12.10 Q.10 0.35 0.90 0.38 1.73 14
2934 Bhs1 30-35 4.5 4.1 2.16 14.30 0.09 0.07 0.29 0.34 0.79 ]
2935 Bhs2 35-50 5.0 4.4 1.75 19.50 0.07 0.22 0.31 0.25 0.86 A

2936 ¢ » 50
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AR tETOBESRHREB(RER) SERERKLEDN
ME G AEHSERANELANGEE BE 15 % LLTFe

SZH ARRUH BNBENIRE RAERNEEL LR

(—) KEXE - BEHRINBHABRILHEIR Y » XKETH
BRETHERERE LI -

(1) HiEBFEH : ZFH Bloonfield'®) &M - KEAE P

B SmNRA SR A REANY B2 HEEY (complexes)

THHME c Kk Vance FACVERKBITDZEBAPEENE

B FRepBhE UG/ RSAREERN AR - RAEASY(

organo - metallic complexes)o Malcolm?*® 2% - P ML E M

(polyphenol) ~ & A 4% (reducing sugar )l BB HE - BB

HFHAKBAER o Greenland* VO Wi SR N E B8 (B WK« HKE)

RePEEGE BRI NBoZHERS » HKAXMT REH

A&+ 5n):

(a) EHERESRBEREFLLER ) (coulonbic interaction)f & ¢
SEBBETUNTHSENZENAAEAEHR KRS » k@& H
AEES R o

(b) HHBEEIEE KIS (vater bridge) B EBEEEFLEE o HREM
K FRUEBBERS 2BBEFUANASFFEEFZ
RKELLEFHLURMESLES  RESFRXESHEKS o

(c) P& T % ik (anion exchange): % & % 4 i I #f §% B F (humic
anions) B¢ %7 IE % B #) K 1L (HR) ~ $8 ® ML % (hydrous aluminous
oxides) A B X {7 WX B ~ BE B B9 SCBE o

(d) R FrEZaE  SRAHEE  HELEEITAHB
BE o
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(2) MEEBEE : Faroer'9 ] Anderson HAORAKE L
Hgg~ BT E L Al 05— Fe,05—~Si0,— H,0 Z #E[B (sols)
ARER B F) o Parmer I Fraser 2O WiEFE~ R FGLIAWHE
B (aluninosilicate sols)® 2 — & #H 4 ¥ (aluninosili-

cate— OM complexes)FH R F)

(Z) Feg~ Fep~ Blo~ Blp~ Blp/ALl, Bd Fep/Fe, FKIBLIERAZ

& o

HEMMR: BT Td-4 FRENN - U LEHIER EBR
B /G Fer §1 Alr {H > Z“HE B BHHFHEMEMN BRI REHE
BHEASNM s KFLASYNKREEREEAR EERE B JF
R o Hpll ™5 WK BEE ARUANERIMR > K E1 G
)] Fep & 0.20% » fj Bhsl J§ff) Fep B 1.83 % - Bhs2 I Fesr
B 2.27 % o EMmESHER 9.15 £ 11.35 {F o TM-34EFH E
JEE B J§ Fep MIEME 13 {£H 18.6 {% > al, MIEMAIEE 24
%-ERENAH FEEARER s S EE(Fee (£ 0.10 %, Alp
F 0.01 % YFrE - HEL@EERPLE ™5 MEBREH . SR
B & » fli0 Bhs2 B Fep £ 2.27 % Al, B 0.7% o [
LB BN EELN  8( Feo, AL )EBBH AE T MBS
% - Gian TM-3 (L8 Feo, B 0.07( E B)WME 2.16 %(BtlfF)
TM-5 EEAB > Fe. fh 0.22 % (EL JE)IEINE 2.07 % (Bhslf )
2.52% (Bhs2 [)eo B A LIEIRHE B JEL Fer/Fe, fHAM M 0.65 E
0.90 (M) BRESZWELBIKBEAERPHRPHBIZ R
FRECEEET EBESFRABR HPXL ™-5 BHERLE
BHAR o o yb TM-1F TH-2 $RFR Bt . RAle/Al, A HIE 0.49
1 0.45, TM-3 }E58 Btl JEF0 Bt2 [ Ale/Al, {ESHE 0.26
» TM-4F] TM-5 53 B /M) Ble/Bl, {7 0.65 F 0.96 2 [ >
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T RANABHSY > -1 F M2 BRRAARERNERE
PERSEE > TH-3 RBANERSEE > -4 1 TM-5 2
DL R SR B 2 o

() Feu HIKBMALERAZEE -

BT TH-4 RELS  WE LB B B BIRGSIER
(Fes)ZRIER » £ 5.5 % Ll kT TM-5 i35 Bhsl GH Feu
BER 7.5% Do hBERZIMERE MM (Fe) TS T
KEBALAER <52 o i THM-3 4% Bhs J§ 2 Feu {HAIE 2.5 % EIF
P T AR SRR B (Bs) FLEE M BEA B o M TM-4 BHEFRE
FRESANN - 8 EXUEON  BUEANNAR - % b EHY
REPMENHIRA ; K EBREBBK( 3.74 2 B 8 BOERRE
(1.15 %) EHE L SBTHLHEERN E FR bhs JFHZHIZE/E
LR B ESR BT - RN« 8B\ M T DL R W R SR TA N
BECENESFRYE ABNTRSBELHBRBAOTE € £ /5
EEPHEOBRER  RECEEBTBER o @ik Tv-4 258 8
& (Bhs)Z Fep il Feq ?Iﬁ{iﬁj:iﬂﬁﬁﬁ#%ﬁﬁﬁ’ﬂ » . E B Feq
R Fe, EFAEBENLREM o
(79) ODOE f& B2 IR B LEM

ODOE H R + M SE M Wik 2 WICIEME ® 19 ; ERHNE
BAEBEMMEIERM (conplexing) » B TTLIEESE « 88 LUK 385 .
(fulvic acid) &AM MM S M h M Ni# « WK BEHED
TSR A - FFLLMS ODOE B TT (B & R IKIMALIE Z L8 S #F
% H4 (ICOMOD,1989)¢2%) ; &% ODOE {H# A E » + BN~ B
FBYESRHE o iRig ICOMOD(1989)7 %4 8 J§ (I ODOE i
# AR B J§(RA, Ap J§) ODOE fEM WMLl b » 4% B EBH &
KBICBZ G2 — o EMTH » BT TH-4 FHMLLI - HI0 MY
6144258 B JE @y ODOE {H¥7 0.6 LIk » ME4438 E & ODOE

- 122 —



— ¢l —

:;-]2

.

Table 4.

W el R cE R ARNOSE N SEZ L e

The Fe and AL propertics of Tamanshan pedons.

15464
1587
1558

1581
1582
1582
1584
1385

1541

1562
1563
1564

2942
294l
2944
2945
QLA

Mori-
on

Pedon
)]

o2
Bhs
2E
20t

Pedon
a

E

18]
Bre

Pecon
QFA

£

Bs4 13
Bhs 13
c

Pedon
0/A
E1

TH-1
12-0

0-5
5-28

TH-2
10-5
5-90
g-13
13-18
18-35

TH-3
10-0
0-5
5-1%5
15-30

TH-4
0-10
10-13
-13.5
.5-3%
> 35

TH-5
0-18
19-25
25-30
30-35
35-50

Oxalate
Feo Alg
X
0.32 c.78
0.52 0.563
2.61 0.94
2.21 0.50
1.38 0.57
o.o7 0.40
1.72 0.69
0.14 g.52
0.10 0.12
2.16 0.463
e.52 0.91
0.856 0.24
1.18 0.27
0.26 0.18
0.22 0.10
0.44 0.1
2.07 0.33
2.52 0.79

Pyrophospghote
fe ] *lp
850 H
0.5¢ 0.57
0.46 Q.26
1.94  0.46
¢ 1890 M
0.3 0.31
1.2 0.17
0.15 o.n1
1.47 0,0
: 2070 K
0.17 0.22
0.10 0.01
1.30 0.2
1.8 0,24
: 2130 K
0.87 0.27
0.92 0.2
;1882 H
0.26 0.1S
0.20 Q.03
0.35 0.12
1.8 0.1
2.27 0.70

Dithienite
Feg Ald
0.8 0.54
1.79  0.40
5.59 0.%4%
0.3& 0.29
316 0.32
0.13 0.15
5.68  0.64
0.37 0,27
0.12  0.05
.58 0.40
5.2} 0.2
2,44 Q.68
2.49  0.47
0.8 0.1
2.59 0.2
7.58 0.7}
5.52 1.27

Alg »

FepfFey Foplfry FegfFed AlpfAlg Alg/Alg (FeeMl)p (ForAl)p 1/2Feq

(FeeAlld clay o % o=
.88 0.89
0.80 Q.35 G.43 0.49 0.4% 0.37 0.05 2.14
0.65 0.32 0.50 0.30 0.53 0.34 0.02 1.37
0.43
0.85 0.35 Q.29 0.65 0.48 0,27 0.03 1.55
0.16
0.60 0.23 0,39 .38 0.40 0.25 0.05 .n
0,74 0,44 0,60 0,26 0.26 0.40 0.05 2.18
0.467
0.78 0.37 0.47 0.94 0.55 0.40 0.03 0.85
2.9 0.21
0.74 0.37
0.88 0.24 0.27 0.8 0.30 0.24 0.04 1.37
.90 0,41 Q.45 o.a7 0.55 0.45 0.05 2.0%

0.10
0.75

0.7¢
a.10
0.67

Q.19
0.76
0.7¢

0.49

0.27

0.20
0.38
1.68
1.28

AL(XOH)
e X e

0.6
1.07

0.15
0,14
0.32

g.07
0.4%
0.87

0.48

0.70

g.13
0.24
0.5¢
1.06

# 1 placie heriron,



ERFEE(ER)  BRE-BAEBEERL 8B B FHBEHNRH -
;};tttﬁj{,ﬁ;{]:), T™M-5 ¥ xS ( ODOE{Bhsl)}/ODPOE(El} = 8.4 )
o TM-5 BRRZEKBIUEASRSHE -™-4 RBEBEFERBEE (Bs
YW FTE» LIE E /g0y ODOE {HBIEI{R& o _
ABERUMEZEHELELESERLDZAEBLHER T OZE
BHE BE2AHMEERRERIEERARESABRER LD » UHARK
{LEEAEZREABREHEZFE Hd X LFHM 8CT-2~ BCT-3 §l LL-
6 47 B J§2 ODOE fHEAMRLI B B2 ODOE {HEBMAMAE -
WEEZILEE 1.7 £ 3.7 W FEKZHEIACEHE XL E —ELE &1
ZRiB{eE A gBI 5 » LL-2 R NED o BCT-1 i B JE Y ODOE
ERW&H E B/~ » HIEE 0.7 EF » EFHKBEAFERAERS -

F 0B SRAITRBRAARELNER B

4 M KOH ¥ L Z 3K G (allophane) ~ ISR HX R (allo-
phane - like)fil4kiik 853X (imogolite) gy REF AU i & KX > H B
R MY O RS SRS & ET BN EE Bt (weakly
ordered layer sili-cate) o [JR# Holmgren F| Yeck¢z® [ ¥ 3%
B BRKZEIKEIL L B B2 KOH S[Hhidi {488 ( AL(KOH) V& &
(3)KH 7 g kg"*(0.7%)» fiH8 BHEE AN EBMHMEL L ;
BACBLTZ L/EH al(koH) RBEEMEMEHE S o B Kimble
FACDEEL » kK £ (Andisols) A1(KOH) & &t (%)l EiR
BEMME MmOl EE RN o Mk L XA Z1EH » o B R M K IE
KWLM FiZ - WBERAMEREMET  BEWEBKEILZ Bhs
B Bt J&8 » HRL(KOH)S K {EHF 0.70 — 1.07 $ fj » TM-2 82k
EE 0.7 % (f% 0.32 ) TALBEN EEZ AL(KOH)ERE S
» BT 0.5 % LT o (BRRBRT To-4 ML » Hib L3158 8
Bz al(xom)E X E AN E BB EL E(bEE 2.3 - 12.4 7
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Table 5. The {B horizon)/(EB herizon} ratios of Fe, Al and ODOE in Tamanshan
pedons.
Sample slope ratio Fep Fe, Al, al, Al, + AL{KOH} ODDE
1/2 Fe,

TH-1 23 Bt/E 4.2 4.6 1.8 1.5 2.4 2.6 2.5
TH-2 15° 28t/2E 2.8 11.5+ 2.8 1.7 3.6 2.3 6.7
TH-3 5* Btl/E 13.0 21.6 24.0 5.3 10.7 7.0 4.0
Bt2/E 18.6 25.2 23.0 7.6 13.6 12.4 3.8
TH-4 < 5° Bhs/E 1.1 1.4 1.0 1.1 1.3 1.5 0.6
TH-5 < 5° Bhs1/El 9,2 9.4 2.6 3.3 6.5 4.2 6.4
Bhs1/E2 5.2 9.4 1.8 2.4 3.7 2.3 1.4
Bhs2/E1 11.4 11.5 8.8 7.9 9.8 8.2 6.1
Bhs2/E2 6.5 5.5 5.8 5.6 5.5 4.4 3.4

* MARBERLEGINUBERCENE TSR RRAXKEAZIRS ) —06) » (&
f# T™M-2 {2¥0 2E J§ 2 Fe, < 1/2 Fep, BRI AN - B Z IR LT
Feo,{2BL}/Fep(2E)} o
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Toble &. Some important propertics of Beeichatain Shon and La Ls shan pedons.

..............................................................................................

$oil Hori- Depth  Hunseil Pyrophosphate Oxalate Alg *
No. zon color clay Fep  Alp Feq Alg 1/2 Feg AL(XQH) ODDE
{cm) L LR LR CLEEEE R LA LR LR Al el
Pedon BCT-1 : 1250 H

3172 A 0-3 10YR 3/3 58.10 0.9%9 0.75 0.97 0.53 1.02 1.99

3173 E 3-11 10Tk 5/4 59.51 1.11 0,52 1.20 0.73 1.33 J.i4 0.37
3174 BE 11-26 2.5YR 5/64 51,08 1,05 0.73  0.54 0.7 1.13 3.49

3175 Bhsl ¥ 26-28.5 5TR 3/8 d.12 1,17 0.56 140 0.82 1.32  3.04 0.32

3176 Bhs2 26.5-45 10YR &/75 57.55 0.83 0.49 0.34 0.52 0.94 2.74 0.23
3177 8s3 45-73 7.5YR 5/6 5B.32 0.BQ Q.41 1.15 9.55 1.13 2.57 0.25
3178 Bsh 73-97 10YR 574 51.80 0.7V 0.53 1.07 0.40 1.14 3.39 0.31
3179 Bs3 97-120 10TR 474 55.66 0.7 0.54 1.00 0.48 1.18 5.82 0.25

Pedon 8Cr-2 : 1470 H -
3180 A 0-15 1GYR 272 44.53  0.74  0.25 0.94 0.31 0.78 1.13

3181 AE 15-25 2.5TR 474 4259 0.78  0.37 0.1 0.37 0.78 1.30
3182 E 25-52 10TR &/1 52.28 ©0.29 0.15 0.30 0.19 0.34 0.79 g.n

3183 Bhsi 52-78 10YR 5/6 ¢8.48 0.76 0.28 D.59 D.30 D.&D 1.L8 D.34

3184 Bs2 § 78-¥B.5 2.5YR 5/8 55,94 1.50 o039 1.7 0.37 0.96 2.35 0.&4

5185 2Dhs 78.5-100 T.5TR 576 51,34 1,13 D.L4 1.01 0.41 q.92 2.32 0.463
7.5TR &/8 (mottle)

Pedon BCT-3  : 15200 K
31856 A 0-10 107R 272 26.8% 0,56 0,28 D.&3 0,32 0.64 0.99
318Y E 10-15 10TR 541 {9.13 0.05 0.09 0.09 0.20 Q.25 0.52 0.4

3182 Bhs 15-2% 101R &6/8 70.53 1,35 0.36& 1.33 0.&4 1.11 1.9¢ 0.72

Pedon LL-2 - 1390 H
3056 O 1-0 T.5t1R 270
3057 A 0-7 7.5Y7R 372 18,47 1.1 032 1.33 0.38 1.05 1.06
3058 AEN 7-18 7.5YR 5/0 15,82 0.45 Q.26 0,57 0.24 0.55 0.92
3059 AEZ 18-23 7.5%R 372 10.75 0.32 0.25 0.38 ¢.23 0D.42 0.95
3060 E 23-29 10YR 771 12.97  0.09 009 ©.04L D.11 0.13 0.59 0.11
3061 Bs1H 29-29.5 SYR 3/1 ----- 0.43 0.32 .01 0.32 0.83 0.60 0.33

3062 Bs2 29.%-33 T.57R 6/8 39.22 0.49 0.31  0.6% 0.43 0.76 1.48 0.14
3063 Bs3 33-53 7.51R &78 44.59 O.vE 031 1.03 0.36 0.83 2.37 e.19
3066 Bsh 53-79 7T.57R &/8  L6.40 1.30 0.3 1.3 0.L4 1.15 2.61 6.29

Pedon LL-& : 1800 H
2901 A 0-8 10TR 272 13.73 070 0.2¢ 0.98 .33 0.82 0.85
2902 AE 8-13 10YR 374 13.85 0.9% 0.38 1,16 0.38 0.96 1.45
2903 E 13-23 S5YR 771 25.07 0.57 0,16 0,68 0.15 0.49 0.52 0.24

2904  Bhst 23-45 1018 5/6 25.70  L3T D49 143 .42 1.l 3.09 0.83
2905 Bhs2 45-60 oTR 5/6 22.56 ©T.83 0.3 1.23 0.83 1.05 4.07 049

..............................................................................................

# : placic horizon.
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Table 7. The (B horizon)/{E horizon} ratios of Fe, Al and ODOE in
Beeichatain Shan and La La Shan pedons.

Sample ratio Fep Fe, al, al, al, + ODOE 31 (KOH)
1/2 Feq

BCT-~1 Bhs2/E 0.7 .7 0.9 .7 7 0.6 0.8
Bs3/E 0.7 .0 B .B (19 Q.7 -7
Bs4/E 0.6 . 1.0 .8 Q.9 0.8
Bs5/E 0.6 . 1.0 0.9 0.9 0.7 -1

act-2 Bhsl/E 2.6 2.0 1.9 1.6 1.8 3.1 1.9

BCT-3 Bhs/E 27.40 14.8 24.0 2.2 4.4 3.7 .7

LL-2 Bs2/E 5.4 7.2* 3.9 -8B . 2.5
Bsl/E B.1 11.4+ 3.4 3.3 6.8 1.7 4.0
Bs4/E 14 -4 15.2+ 1.3 4.2 . .

LL-6 nNhsl/E 2.4 2.1 3.1 2.8 . . 5.9
Bhs2/E 1.5 1.8 2.4 2.9 2.1 2.9 7.8

o MR RIBEMBRE(ENSSES AN I TEERNREREZRHT) —
Bi) o flifi LL-2 $8%] E R§2 Feo € 1/2 Fep:» BHETAMIRE » k¥
ZEHIER LB Fe (Bs2)/Fep(E) « Feo{Bs3}/Fe,(E) » Fe,(Bsd}/Fe,(E) o
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By » HhXEL TH-3 Bz Bt2 JEH THM-5 M Z Bhs2 JFH M
HESWIE . LhiEE 7.0 - 124 EREAKBEALERHEBEST 5 T™M-4
PGS B BHM EJE BL(KOH) MIBIMAEF 1.5 & ERRAER
ERUHEREERARKRBAERAR o dk i 8% &3 60 & X W
A{H £ alxon) 2HHER (k-5 £t) ITFLEMNN
AL(KOH) A R EREZEZLELIHERARS - ETHRATENEER
B o BCT-1 #1 BCT-2 {58 B J§ BL(KOH) MW A P » H E JF
ZBL(KOH) S H#E AN 0.7 % »BCT-3+ LL-2 ] LL-6 #FFRE B
J8 al(koH)RIFHAEE®E N » H E B2 Al(KOH) X &EFPMH 0.7 %0

% 1B EERRUERCEG

HALYMEARRLEDPEBEHAENYYE - HZ8056 L~
ABKETHREACHZIBEDEAR A BEFERETFRENRR
e ANPLREEEREY  MAREHNECEREEZHMNER
TS AEREAFRASEMAE » IRE Pohlam f| McColl??)
M EREY > ERKLBED GFRAYEFEMEH LA
{polyhydroxyphenolic acid) ME S AL ¥ RS HE T Y Y (hunic
products) » LA REENR “HEASET s AN ZHHEEES
MBERTEEESY B W LR FRERRNESY -
H4b Blume F1 Schwertmann“'M B IKBLERNE BEFHELE Fe,
Al 1 “Mn LS FRLSB —FEH S Y (vetal-organic complexes)
TEHEBH o oWMEXAMR  BEUELBHPZHEBESH L » K
 TM-3 BN EERE r WEXEEABEERBEEAMNEM » K Hn,
H EEZ 2 ppm BHNE Bt J§Z 118-176 ppms Mny  E FZ
17 ppm EINE Bt 2z 148~ 200 ppm - HE/R I i@ 5 0 5 {6 °F fig
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Table 8. The Mn content of Tamanshan pedons.

——— s e ey

L1}

p—t
o
n
o
=

-
—
= =]
o
o
=

2070 M

1882 M

W LS Lo

10

12

118
176

67

77

35
42
52
70

16
B4

35
14
28

17
148
200

22

33

10
19
34

Soil Hoxi- Depth
NO. zon (cm})
Pedon TM-1
1566 O 12-0
1567 B 0-5
1568 Bt 5-28
Pedon TM-2
1581 01 10-5
1582 02 5-0
1583 Bhs 0-13
1584 2E 13-18
1585 2Bt 18-35
Pedon TM-3
1561 0O 10~-0
1562 E 0-5
1563 Btl 5-15
1564 Bt2  15-30
Pedon TM~4
2942 o/a 0-10
2943 E 10-13
2944 Bs# 13-13.5
2945 Bhs 13.5-35
2946 ¢ > 35
Pedon TM-5
2931 o/a 0-18
2932 E1 18-25
2933 E2 25-30
2934 Bhsl 30-35
2935 Bhs2 35-50
2936 C > 50
# : placic horizon.
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FTERZEMEREAZEE FARESBOKBEMAERAOIZE o
Kttt ( T™™-4 BHMRBRMIEABE SRS RAERME LR L&ENLE
Hiegmz @y HERHBRED > r BEEIELRAKALCEHNZH
Fe—HBELHBEERRRELAN FE-FFIWRFR -

antl HiBUAGREaEN CARERELER

— LY Z AN

FRHRESLUEM IHRYOER r FRAHA X-BREEEHEE Lk
BEMW <2 ZMHHEEBAZEE HTAEREMNSE @ (118
MR ZE R H M 5 (2) S$EE8F1H0 Ethylene glycol JEF : B {f 14 }
MERERE 18 R > MBEBERFRHZBE ; (JHEAKCLYERE
PR - WI{E 14 R MEHEE 10 > URBEEELZESE  (4)
SHER AN 350 °C NFREIE : Ll 4-85.5 i TN K REBBEAKEE  (5)
SMER ) 550 C Bk  EESRALORE-HREBZBE ¢ (6)
6N HCI LETE : REHIKRG r LERESHAREBRSG o

HREHERIEWPEFREDN 26 BHAAENETEAARBE
I gt B > SN ESBIBYHEEEEREABHNME
LIs X-X#HEsFEMYEEEE KR o 5 AR ™H-2 TH-4
Al M-S “RMEAEEAABLEHWYEK - KERT
(— ) T™-2 1334

Bs f (No. 15B3) {5 M2 X-ABMH AW EWE AR o &
10,0 f ~5.0 A 51 3.34 A IS HFABR=-1mER » S ETENI
Kk MR ERZFEHERYE » 3.34 F BRI R 4.26 §
LEBUBARE RS UHABWE « SMNEREBREME 7.2 4
A —ERTIME MM 550 C MHE R TAMWEL  BARE LA
MM AR o 714 } (Mg-Adir) Z LR FH — 59 % ) 2R 43 &0 60 70 22 W 97
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10.0

I 3.34
Iil3
5.0 02
Iil2
Mg_gly .
| Kao
14.0 12
Mg-Air \ 4.26
. \\*hw::-~.fff/
N W
K=350 L,‘Aj\’u\-,
K-550 M\J&.J
.
[ TN UN U SN S | | I B PR T 1
4 10 (28 , Cuke) 20 30
B N BSILE M-2 5258 shs B0, BEPENERZ 1 kL
M4 E o

Pig 9. X-ray diffraction patterns of Bhs horizon{H0. 1583) in
the Tamanshan TH-Z pedon,

I11; illite  Kao: kaolinite  {: quartz
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BREERELEWEK(BE 10 B) EREAE IRER - X7E 14}
B 10 A 2HEEFEIEEER - BRBSSNNEBREERE I GE
BB E 10 BBIERKR ER—FEELE DLARUEER
M2 HEE BEEED o ksl #8580 F A0 H b sk B 547 BB ¥ =
SATE  REABEIARLERYELE > ZEN Bs BEEETHF
KERAER BEPREZER-FELR S0 -5 EEED -

2E J§ (No. IS8 B2 X-XBHSHEWE PR o &
10.0 § ~5.0 A $]® 3.34 } "M EBAHHE »3.34 § g 4.26 }
MMERFARFEEDS » 14 § (Mg-dir)E —BHEAE MR » BFEH
BREBRERGEMWME ERFZEMNELELE s ME 12 § (Mg-Air
VEDLE -FEWEM g IR SRR ZREHEUKEE 10 4
M EEEM P A AEED 1:1 B SR XS BEFEY -
R 2ERBFERAEL -FRE-ARE SR -FXAE B8
Wit BELSEOSHTL (7.2 R) o

28t Jg (No. 1585){g Bz X- XA FLHBEMEF—FF -
L EHMUPRTHGXBE - BELR 23R G4 L 0
10 A ZRIMIETFEHEMER RSl t 2Bk - BRE &4
—E A CARUERWYFE HEEREBERHIXLERSZFE
h/7%ED hEREELZK
() T™™-4 -1EIEH -

E J§ (No. 2043 Mk Mz x-ABEMNSTEMBE T /K o £
BhLUfERRNERGEY  GRHERZUNED o 14 § (Mg-Aic)f)
MR M E R R A HAERTREEE 10 R XS H
350 C MAMEMELTELWME 10 f» BRA{CERFEMDFE
Yo XH{E 4.85 f & (Mg-nir)H MG I - BFERF 350 T
ML MM se Wik KR LBEFELAMKEE

Bhs JH (2945 ¥k R 2 X-NMHHHEWE + Z /R o i [F



Ver—IIH mixed 3.34
Ver 14.0
Mg-gly
Mg—Air
K-Air J

K-350

[28 ,CUK&]

B . KGNE ™ BE 2 B0, s hERER7 ¢ ke
et

Fig. 10, X-ray diffraction patterns of 28 horizon{N0. 1584} in
the Tamanshan TH-2 pedon,

[1: 1llite  Kao: kaolinite 0: guartz  Ver: vermiculite
Yer - 111 mixed : lnterstratified minerals of vermiculite - 1llite
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10.0
3.34

5.0

Mg-—gly

Mg—Air

K—350 ' K\4wﬂ
HC! \V/

-

4 14 ;‘(216 ,Zu}(:‘; - l ) ] k1]
B ot BRUE M2 ER st B0, S5 ERSGE 7 x 4
AR “

Fig. 1. X-ray diffraction patterns of 28t horizon{H0. 1585) in
the Tamanshan TH-2 pedon.
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K—550

HC!

s

10.0

4.26
T i l(zel,c;xu)l T )
BUIE et 8 ¥ EOn. DOGESHZ 1 44
Mot o

X-ray diffraction patterns of B horizon{N0. 2943) in
the Tamanshan TH-§ pedon,

G1b: gibbsite
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K—Air k
N U/»—‘J &
K—550

Lot ) 1 1 1 " i [ L L

T20 ""_:iju
‘ {29 ,CuKy) -
A =, BEWE w4 R shs F 0. DOENEHRZ ¥

%
SAME

Fig. 13. X-ray diffraction patterns of Bhs horizon{X0. 2945) in
the Tamanshan TH-4 pedon,

I11: illite  Kao: kaolinite 0: quartz  Ver: vermiculite
Gib: gibbsite Hver: hydroxy interlayer vermiculite
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2943 BR A+ BFHAKEEEMNSMH X SBRNFERSL o &
14 3 F 10 A ZREFLHRHHGN (Mg-2ir) » ERAFRATER
CREEYREENPRYE L BAHMA 350 T MBREERAE
SRBE 10 j>» AREVED ALEE—REXE ZFXBUEEK
UEE ARURYEENBEFRE - X  SHFAKSERA -

(=) ™-5 LBEH :

EJE(293NERBRL -kBHSHEBNEFERT o LFP
BRTAHFYENFREHERMS)  BEBBREEHEE ¥4
FRERGRBERR -

Bhs2 J§ (293515 R B2 X-RBHAFEMB T ER R - #
REMEXELETARBRENEREY  BAEERDAER
SHEH EFE—HRE ZTFAMERHY o

EWEBELES B SITESERHE John's FAZ ¥
ERECD > HEHBBENESIEAR > S2NFIRER cBEXA
PRI EESRLE LA S U ERRR R EE X
BREHERENALBTRESH  MAEF S IR 25 %
e TM-4 LHIBMEBRE AL R( < 105 k{LERMAERY
R RERABER/IEFRER ™2 1 ™5 “HEHAEMER o ™HM-
2. TH-4 Fl TH-5S CTERAEEFAFEEMEBHRY - Xz
HETHEARE S - AEREMR  BEEUELBBEIHYEAR X
ESPELRAIRE M M5 BESKBAERZSE  EK
Bhs L ERE EFZE o

T E et 2 B
BRESGUWELIHRHE - E5G (XU REZARIZHRE LT

AN LIHENBESSENSE TR &K% TM-4 2 Bhs BE

2.49 % %} » H{biE%Z Bt I Bhs JEHE 4.23 % E 7.68 % o
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10.0

3.34
n 5.0

—

K-550 "'*-w.-“j
HCI &\J

= -
NS N
o Vo

al

20

(28 ,CuKa)

W -5 155 B (N0, BBPREREBRE ¥ sk
Tfﬂﬁl

Pig. 14, X-ray diffraction patterns of E horizon(H0. 2933) in
the Tamanshan TH-5 pedon.

ico) 2

1.

NEDJ
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3.34
10.0 \

14.0

Mg —gly

4.26

Mg—ﬂ\ir

K—Air

K—350

K—550
@ ) K
4 10 (26 ,Cuxu}m ao
B Th. BEME ™-5[FE shs F(h0. 2350 hHERE X £

B8 -

Fig. 15, X-ray diffraction patterns of Bhs2 horizon(H0, 2935) in
the Tamanshan T#-5 pedon.
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Table 9. Clay mineral composition of Tamanshan pedons.

Sample v HY I X Gib V-I HV-I 0
NO.

Pedon TM-2 : 1890 M

1583(Bs) + - +H+ o+ - + - ++
1584 (2E) ++ - ++ + - ++ - ++
1585(2Bt) + - = S - ++ - ++

Pedon TM-4 : 2130 M
2943(E) ++ + +++ + + - - ++
2945(Bhs) + + ++H + - + ++

Pedon TM-5 : 18B2 M
2933(E) — = +—++ -+ _ . - —_ — ++
2935(Bhs2) + - ++ - + - ++

V @ Vermiculite HV : Hydroxy interlayer Vermiculite
I : Illite K : Kaolinite Gib : Gibbsite
V-1 : Interstratified minerals of Vermiculite — Illite

HV-I : Interstratified minerals of hydroxy-interlayered

Vermiculite — Illite
Q : Quartz F : FPeldspar
+++ : 25-50% ++ : 10-25% + : < 10% - : trace
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ERFHAIRBEAZAERUDEREHMZIHEERRE - HEA X-
RBRHEETHZH - LHPEFIOERED A & #H W (Goethite)

77 3% B (Hematite) ~ #E ¥k ¥l (Lepidocrocite}Z o B X-% B4k

RZE » R¥IRE 2.70 A1 2.50 A MG T{EBKEES » ##

WAL 6.25 R B—HENGTERHE KR WHMBE 4.18
A~2.69 A A1 2.44 R EZEGHR » BhRREN 4.18 3 &g
HAERE .26  NBER UBREEEFRS4BHRESERBEN

THBEAPREUARECRETFHEBMNELE > - REFIASS

EMIOBBY -BRARIHENS WD MU S %N (dilution)

BTN EZSMEIRERB D REMIER  REEST Xk
BHBE B EEEEEMDZEER -

(1) TH-2 3R Z 1585 SRiRSn (2Bt B ) EEHEKNBHELZ X-X&

HOoWHEME SR F 6.25 F & 4.18 f FR{EBA ST HR

EHREMNEMSENT » & 250 C Z/BFRBEHRE BT

Rt hS MMM ETRBW(6.25 HHftsrm4.18 H

i r-mMEZEMALZHEE HO=EEEENFRLNEXEMNSA

T HBELTHEYREMENAMYEBNLIHYLUREENSF AL S

P MEEEGHERIERE AT 8 B ERESONERE

PEaHSEMYRBEY LY o :

(2) TM-4 FREBZ 2945 IS (Bhs E MMM H BB 2 X-H 8

HoytrEmE TR e B 6.25 R AR 4.18 } “HIEEERS -

ol FE E BRI R F7E : XU Z Fes {HEER » 2945 $F

o EESE A REE - BArE LIBIEH B8 B(EAF BRI O - S
BR_KEFNEEHESBEEE » (HREEEMIEL — EIEE -

(3) TM-5 Bz 2935 BiE& (Bhs2 E)E MR NEHB T X-X8
HoWMBMBTAFRR e LtFPERBWMEE > dHBMETRER

BRiE » A& FRER D o0
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250°C

S
(28 .Cuqg}
tAR. EE0E ™2 R Bt B0, 1085 IR X £
BHAE

Pig. 16, X-ray diffraction patterns of magnetic clay of 28t horizon
(N0, 1585) in the Tamanshan TH-2 pedon.

Lep: lepidocrocite  Goe: goethite I11: 1llite
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250°C 4JJ\¢‘”“¢"*V“ﬂfﬂﬁ\j\“““va
0 3.34

. 418 m
Lep Goe Iits

Ver
0z
[ L I | 1 ] ] I l I 1 ! I H
q 10 20 30
(28 ,Cux} )
B o1t BZUE ™oL EE s BN 45BN EH * 8
A NIE o

Fig. 17. X-ray diffraction patterns of magnetic clay of Bhs horizon
(8. 2945) in the Tamanshan TH-4 pedon.

Lep: lepidocrocite  Goe: goethite I11: illite Qs quartz
Ver: vermiculite  Kao: Kaolinite

— 143 —



B TN BZLE ™5 8 shsd B (0. 35) KN ER X
a0 iE

Fig. 18. X-ray diffraction patterns of maguetic clay of Bhs? horizon
(N0, 2935) in the Tamanshan TH-S pedon.
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:'11511";0"'4'310
{28 ,Cux)
B i, HRUE -2 5 8s B0, 3061 SR X &
A IEE

Pig. 19, ¥-ray diffraction patterns of magnetic clay of Bs horizon
(KO, 3061} in the La La Shan LL-2 pedon.
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(4) LL-2 HFMZ 3061 H &M (LL-2, Bsl FIMHEWBNHE 2 X-k
BHAHBNEFART  HESE—SBLEBE  SHSRNRR
TR SF SRR - 3 MR IRK O T o

R4 Schwertmann Fl Taylor ‘R ik » MWW S EME
AENRERMEHIER  RBERM Fe-' SHEAMLLELH
B HMMEARIBTIRBNEE: FRRENENRBTE
AHUE BB UEMRBFENESE AL EREXSFABE
 MHHLHEHNE  BEAREWZER » EF 2 FBBERD
BEFEY P L R E BRI 7 o

# ot B tRUFEDE

(—) BERESBESFB/EITAERKER -

F- 5% Soil Taxonomy(USPA,1975)ZBIRBHMILZERHEHB:
(1) 5 — {8 spodic horizon o & -
(2) F—EmBEREELE - LTS spodic horizon fJIFEHI o HF
B & RB Y (Index of accumulation)(ZE )RS MR EE S L
ERE . KBABREXKABN LS  BRKABEMNABRBRES o
il KR AL FF (spodic horizon)f1 F WAL B F BIFHS : (1) (Fep +
Alp) / clay = 0.2 » (2) (Fe + Bl)p/(Fe + Bl), = 0.5 B (3)
Accumulation Index = 650 “ AR AASTE T KBILE
o BRI S MBHNAWR  HEZETREZREKEB LI ZE R
AR ETETELR s S L EONBHEUZHhKBEFERA/H
Ko Mg c BEHMP RS - K5 WIRHANERS B ET AT
MREAL  MTEEERNSRBES T ELE Bhs A S (Fepr +
Alp)/ clay 20.2 2 R/K - FER T BHABYZHRRUR LEER

o BEi45Pr = (CEC{pH 8.2) - 1/2 clay(%)]) X Thickness
REREEUYHRBEEM - FEIEIE o Thickness B HBE 2
HIE » LB RS e
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BTIRBAL % (B4 1988 EXARERLIHEHTR — KB
ZHEN SEATE I ARERTH S L RSN EREEANE
IF > %7 1989 % E ICOMOD MJEH 7 % 8 WK/ L4 20
R1990 EHEE 9 RXAXH#A Y LEARBTATEORE
fot o KISTEHSMT
(1) ERHUTEHHESH: P22 PEERRECBELESH
HEHE R TESRORE  TRANRBEEZREY s CEAGE
{3 4 8 o
(2) REFH 2SR S HEL  HEA Blo + 1/2 Feo ($)IELK
ODOE {{{EB A HM R o BHEEES : (a) HHZ (Fe + al)p/(Fe
Fal). MRERNAHREE  SRKECAEROBE > XA Sodium
dithionite Y FEE XL MM R IEH > TELBREASHETLOE
$oH (b) HEHBEHRIBER AR ERBABZER - T
B LR AE o i Ale + 1/2 Feo (%) HR)FIBF3E T A MR - 28
HUIE R sl ~ S8 F R BAC{ER h R A #9 / © o ODOE (§ ) o £&
SEHBEAI - SERBAR T EREHRE -
(3) RE THBREENHLE > TUSIEBIKE ) WA o FERKE
ZHEBAEREUSHBERBERBAINNE  EREERRH
Wz ME TERKBEAL2BAEE DSEReBREEHA
EHHATRRY A RN F R EEEBLEE S+
(Tnceptisols )R B & F 2 £ o
(4) IR AWK LB 1989 FERBRIE — B LM UMK
Bt AHERSBEEANREYEARMS KUK ENKEE
D HIKE o

1989 4£ & 1990 4 ICOMOD 2 HRRE M KRB HE DS
MM E(BRER 7.5 YR REM > 6 < 5, GF =< 6) BR

ERBAPTRAGNEMBRZ kandic horizon fF{E  FEE

— 147 —



LLoko# jihz Al FRREMALRKE  KEARKMGLH LH o
1990 F 2 B RAER P UENRERBFNEEELE 10
NalEel1990 FokBErBHRHUAFARFTWHEZIT

(I3 PROPDSED SPODIC MATERIALS GEFIMITION (1CCHOD, 1990)
spodic soil materials most:
1. Heet the follewing in an illuvial horizon:

a. Have one of the following color requirements:
1. Have a domipant hue in a B subhorizon thar is 7.5YR or redder, a
value £ 3.5 and a chroma € 6.5 in the matrix; or
2. Hue is 10YR with a value and chroma < 2.5, or a color of 10YR 371,
OR,
b. Have an horizon > 2.5 cm thick laterally continugus in 50X of each
pedon cemented by organic matcer with some combination of either fe
or Al, or both, that has a color wvalue < 3.5 and a chroma < 2.5.
AND,
c. Heet at least onc of ihe following macphologic or chemicat requirements

in the illuvial horizons:

1. Have in soine B subhorizon beneath an albic horizen a value and chroma
< 3.5 in materiats > 20 cm thick and have a pH < 5.5 ;
OR,
2. Have some sand grains with cracked coatings;
OR,
3. Have in some B subhorizon 2 two times fe(ox} than in the overlying E,
A, or ap horizen;
4. Have in some B subhorizon 2 two times more Al{ox) plus Fe{ox)/Z than
in the overlying E, A, Ap horizon;

5. Have in somz B subhorizonm an O0OE value > 0.25 ond at least two times

more CDOE than in the averlying £, A, or Ap horizon,

OR
2. Have an Ap horizon 2 20 ¢m thick, or when mixed to that thickness, that has

some subliorizon that meels or exceeds both af the folloviag chemical require-

ments:
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a. Al{ox) + Fe(ox)/2 > 0.9

AND

b. OCOE > 0.15

{[1y PROPOSED KEY

70 ORDER OF SPODOSOLS

. . . . . . ; .. . . - . HISTOSOLS

- - - . . - . - . . . - . ANDISOLS

Other soils that have:

Spodic materials that are at least 10 em thick and meet two of the

following requirements:

a. extend below 25 cm wnless terminated by a duripan, fragipan, or
petraferrie, paralithic, or lithic contact at 25 ¢m or less; or
have a cryic ar pergelic soil temperature regime, or have a
frigid soil temperature regime and the soil particle-size class
is coarse-loamy, loamy-skeletal, or finer.

AND,

b. The upper boundary is < 2 m below the soil surface if the soil
has a sandy cpipedon between 1 and 2 m thick.

or

c. The upper boundary is < 1 m belouw the sojl surface,

2. Do not have an argillic eor kandic horizen in or above the spodic

3.

materials.

Do not have a plaggen epipedon.

SPOOOSOLS

- - . - - . - - . - . - . OX[5010Ls
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(ZIEBULLBLETARASHE

EREBLUEFRZERACE AR HFEHHEEE
WAE ERBERSHNATHER £AREY RETHEEES
Fr W FREDEEEBME LT ZREERF - AEEAT
FIFIS% ~ 4870 ODOE {2 F B JE/E J& HeflE: - B2 &UR
ODOE 7E B J& P 3 H0 & % 0 ) Sk M BF 35 & L B R 4k £ R IR B 4B
FAZBEE EtHREBEFRICRRBAEAZEERGE HELT
B oo TM-1 ERRA LR EE (23°) F TM-2 BRRSPR7E B9MKE (157 B -
W~ A2 R K% ODOE {7 8 B/E J§ ZIhH{E® /I ( ™-2 £BZ
ODOE Ba5b ) EREMKIRBILERSES » 2 XL ™-1 8%
MWy eod ™-3 Hl ™-5 “HBUATHEHNBRER(EE < 5°)
V3~ S82 K% ODOE (7% B J§/E J§ MBS Tu-1 F1 TH-2
W IEEeIS & - B TM-3 B0 TM-5 F AL AR O 4T B EE 0 IR B AL MR
cHIRERTURD AT SN EG T HEETEE0OKE
e ™-4 IRERMTERERNMNE ) BLERHREBN
BLPS BBk « S8 A ft % ODOE { 7 B [/ E J§ LEFERE > i
KRB EAESBUER AR RMEE o

BREUE+REABEOLETEAT  TEREMURBO T E
W o: BEEEBEFIEHE (unbric or histic epipedon)— K 5 J& (E)
— RS (Bs) (REWF) - KIFILE (Bhs ) WIS B HE (Bt) o
MKARDPXZHEHNHR ZEESLBEEAT AR 2 AW
RE > PEXBFEVEROBT HRIPAEBENLE - B8
WE WS RES(RT) BRFTEEN B B2 ( Fe + al ),
/ Clay fLfE# /W 0.2 » HZ# 0.02—-0.05 7R (%M);
(Fe + al)p / ( Fe + Bl ), MAZEPRA LIiE5a0m B BhRIE
AR 0.5 > BREBIUWERBIL LN B Bheg S EOm - 88
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£ e SR BAD o Kodama Fl Wang A 4D HR
KMEBE 2RSSR BB KBE2 EANE (Bhs) g Ik & 458
HEREEE HRBAARBEYE RAESBLUELBHENER
HEKBALF #E B (spodic morphologic horizon)Z ¥ @ » B H X
BAERERERTEZATER - ENHECE SRR (Fen R
REZER TRAIBAZEHNAEAR AESBEBED
ISR RN EATEE o #1818 Soil Taxonomy (SCS-USDA,
1975)¢41> 7 > 3B HE » E K (Fe + Al)»/ clay X% (Fe + Al),/
(Fe + Bl). FATALL{H » PR A 4 %% #H K 8 {LJB (spodic horizon)
MI777E » {BLL TM-5 3EE( Fe + Al), / (Fe + Al ). ZfH(0.45)
BiESE 0.5 {BXBERKBMABLERTEDIRE ( Fe + Al), /
( Fe +Al ) & ( Fe + BAl)p / Clay {2 BEFEH o H K IRR
ICOMOD(1988)Z F ME K » BT TH-4 {2324 HibWMEE B
J82Z Al, + 1/2 Fe, (%)% > 1.0 % » Hdi[] T™-1 TM-3 %]
TM-5 IR MMHEE  ETCENEN B ENM . BARETS
RIACSE B {6 5 5 AT AR ¥ o T 58 4 35 B IR 38 4% %113 H0 (ICOMOD, 1989
FBRTEENE B BR EF B ER 2 F(KR rp Brz 2l, +
1/2 Fe, (%)H ODOEMILLALIS » B BB BB R (ME S
KBAABHEE REURTHARNRBABENGEE INEE#H o
AR TM-1.TM-2 Fl TH-3 BMESHRERENDELEA
THRTHRRBEE » BHRERRTSIKE (Spodosols)Z 5y T Hh
HhS@oi - BURTRWEZ RS MR N H S EHKE
fEM o BRILZ S - Z4R%0 B BB EH KM 7.5YR 5/6 T
W MI§ KA MBI £ (Ultisols) » H Kk 4 % 1 (USDA, 1975)
B B8 MR EF L (Unbraquults, TH-1) » MIKABREH +
(Albaguults, TM-2, TM-3) o H A TH-4 fiﬁﬁ—ff E & Il Bhs }‘EZH.‘}
H-MBEBORET NS B S EHE shs B - JL
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Feo(Bhs)/Fe,(E) Lk{A R ODOE(Bhs)/ODOE(E) lt{HiH/ 1 2, Bhs
B 2 B (2.5YR 6/6)7F % #8175 & I AL @ (1COMOD, 1390) It
K2 S MNBE L (Inceptisols) » KA T HELBERBLEEST
+ (Placaquepts) o TM-5 2 E2 BHBHHR » ERILFRE
¥ ; BhsJ§ (30-50 cm)ESZERE (25 co LIT )~ BEE - HASH
oM S8 AW BE AN ODOE ML RE A Bt FEEHE
54 ICOMOD (1990) K4 MM » Wik T™-5 FWE ADMIKH
B Mokt M %S U MR K IR (Sideraquods) o

AHEZ  KRLEAEFERBUE LB TENLEER
R RN RHBAN SRR R ETENR - BEEA S
EEERAZRE  CHABTRRRSBE AR ARRERRE
ABIEBHERYEMMN  RERDAHPME RESRNIKE B
AZWEHKRTL  PATRERBEND > RS+ B2 HHSE
IR+ RGRAEM TR A R A T # 0 ER
P BMGE AR LTI LS B REEEARHE W %
AEDE AR EEHEHL ) tBREENKPLHE - %8 W
B The 2 ST HaE  SWEATR - S7HH %Y«
W% WH TRBEEAOET o

BRaLRER BB UERELBEMMK Soil Taxonomy (SCS-
USDA, 1975)¢¢1> K ICOMOD(1990)Z % MK » HEMHS E LB X
+HMEF—FFF o

(= )&& -

(1) £ Uwmbragquults . Albaquults F| Bumaquepts Ak + M2 T &8
A — TIKIBACE y 52§ (spodic group) ;5 ¥

(2) BT BEN » UERHEEIBRS SR BN K L
L EG AR TE-
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# T BRUEBIBRMIAAGE-

Table 10. The results of classification of Tamanshan pedons.
ICOMOD Classification System (1990)
7 A ] (BJE ) KER{LE (2H8
TR
i 5| Fey, or Al, + 1/2 Fe, or ODOE |2 Bt [F | |8 E|X 12
TH-1 Ho Yes o to No
T2 No Yes No Ho No
TH-3 Ko Yes o Ko tlo
Ti4-d Ho No Yes No Ho
TH-5 Yes Yes Yes Yes Yes l:es
SCS-USDA Cloassification System (1973)
% A ] {8 i) HRB
4R
(Fe + Al)p/(Fe + Al)q | (Fe + Al},/clay | R H{ §& BC [k ¥
TH-1 tlo Ho NO No
TH-2 to to No No
Ti-3 o Mo tio Mo
Tid-d No to o o
TH-5 Ha Ro Ho No
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Table 11. ©New and old classification of Tamnashan pedons.

Pedons 7 4> X &£ B (ICOMOD, 1990) 76 4 K & S (SCS-USDA, 1975)
T™™~-1 | Fine, mixed, mesic, Typic Umbraguults. Fine, mixed, mesic, Typic Umbraquults.
TM-2 | Fine, mixed, mesic, Typic Albaquults., Fine, mixed, mesic, Typic Albaguults.
TM-3 | Fine, mixed, mesic, Typic Albaquults. Fine, mixed, mesic, Typic Albaquults.
T™™-4 | Fine, mixed, mesic, Typic Placaquepts. Fine, mixed, mesic, Typic Placaquepts.
™-5 | Fine, mixed, mesic, Typic Sideraguods. Fine, mixed, mesic, Typic Humaquepts.




AN BRARERERNZEN

BBHSEFRT GHBANRERTERRE - BFREH
MR E SRR T EREN NP SR E(EER N
v REERE RNV ETHBER SASBRELGER
VSRR o BEER E Fep s Al, HEGHIEEM Feo B Al ME
Fep < Feo, R alr = Al, - BB FHZNREAPHRBERAN -
BREVBIBERZ Feo i = Fep fli » I AL, ff = ALls il -
HEvaRSEABEE SemEREEESEE s S8 LD HD
MEIBERE BEMETARERHTEMT
(1) REEZFELZUE - AREREFBREBE - S EBRIUMR®
0.5 mm Z -tk » MEEMBRIEZHFE  FEHLBERES
EoWBEEGER » £ 3500 rpm B OE M » H&8 Whatman NO. 42

WHEABDEEAFXEBRBELBRUEERRCGSEBH(EE
BERIAENEHMEABNZ2HBE)  ARBELSRIAE » BERBH
NMEENARECRKAEEMAEELARERS T FEH BB HER
MAEETRERSOHEE RBEESRMBEESE B <2 o 2
TR RHESBEOCIAESR  HMEBRUIEWEHEE - HEFY
BHEFARHEMOESER UK BEEEMBEEASE M EE
BRBIEWE - Bk EHRZHHAE Fer 8 2l, £8LL 0.45 yn 2
Membrane Filter 4} B Z MMM ISR SBIEHA - {f Fer HEBREA/AM
M B BIRMTEMEREE -
(2) THBRZZFH ' BEEBHERER s SLUREHHE
ERE B IMEKE PMBALSGK LI BETED - BHRE
MAMEAREZ T HETERXREDERS 88 LE 2 LIHTE
HRRSEREWNENBEHMERBENE BEFEEEE A AEDNR
R A BB SR o
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(3) BBVRABFEHLNE : EFHFX P > KRG EAHBIE AN
HBZ#® s BEREEF—BHERURTFHRAGRGF - BELSHF
BREBDABEEREEETEAEZR T LR HEHMIAEER
~HREXNTRIAE » B HHBHBEREMNRZE - K5 » &
THRoHARRSLAMUHE  BEMBER I REEETEER—
BEREGRRUE - BERmEmENsRzEo

(4) BRTAEARAE : HEBLHERM B JF (ex. ™-2 ¥ 1584
o LL-2 2 3060 )EEMBMUFAREETEMBEAERE K FR
RELENRBEHHFRE  FEREBRFER2EEN IWEERE
ZRRECNRZHHEMER: W2 g( <2 mm ) LHEHERK 100 nl 2
FHAR EYRESHMEZEREME -
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5 L E B @

- EBUBRERGEANEEEMIEBESKRACERZELT - K

ZHWEITHAFEAZTEZHRERABE: SRBRRME X
£ % 75 KB L] (spodic horizon)® JK (1 J& (albic horizon) i
BoMFERTENBERFREYPENKEBLABRBENIKE
{LEH °

- ERBUEBEZRE - BHABELESHHANRET > THEMEE

 BHEYE  SRIBEAMNMEABREFEAMES RGN R (8t
B)r BrtitBRBALZAFERREUSR B2 H %k
AfE B (eluviation— illuviation)B ¥ » Hx B HFHE P I ~
BEWZKEAER  UREHSEZ AR RIEAZ B

7 o

- BRUEBRKBAEIHERYUFRLDHEREARE - HAR

R BSAHER B ™4 BBBEAELRAKILESR ~ K
R EEHMYHFE SRR LY L ESROANBY
Ak BAEBEEHEE S '

- HREEHR TR -RAFEDER T HEZER - AR KX

BAAFERAZET  FXKRSHENAEFFERE>EMAAL -

KSR SMLUERERYEHEIRI Gz REERR - &8

AEBRBLUELHACTFROBZMERN - ERUER E1
BEFHZER LTEERIKIE (Aquods) Z 4R » EHMUHED
EREREFEF L (Aquults) s B FH 1 (Aquepts )3 IE #K L ¢
Orthents) o
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Fisgs —. IEBEXUUREHUEHBEIHBESR-

Soil Hori-  Depth  Humsell Texturet Structure § Censis-  Boundary g
Ho. zen ( cm ) Color tancer

Pedon BCT-1 + 1250 K

32 A 0-3 10YR 3/3 c 2visbk, 2vfgr fr g9
7 E 3-11 10TR 5/6 C 3Imsbk, 2fgr fi,ss,sp g
3174 BE 11-26 2.5YR 5/4 c Sisbk,2far fi,ss,sp 9
3175 s8hs1# 26-248.5 SYR 5/8 SiL hd
3176 8hs2 26.5-45 10TR 5/6 C 3fsbk,2fgr fi d
3177 Bs3 45-73 7.5k 546 C Smsbk, Jcsbk,2fgr  fi,5s8,5p d
31768 Aas4 13-97 10TR 5/4 4 S{sbk, 2fgr fi,ss,sp d
3179 Bs5  97-120 10YR 474 c 3fsbk,2far fi,ss,sp

Pedon BCT-2 : 1870 H
3180 A 0-15 10TR 272 SiL 2vfsbk,2fsbk,2far fr,s5,5p ts
3181 AE 15-25 2.5TR &jf4 sC 2{sbk, 2fgr fi,ss,sp cs
3182 E 25-52 0YR &6/1 c 3vesbk 3csbk fi,s,p as
3183 Bhsi 52-78 ° 10YR 574 siC 2msbk, 2fgr fi,s,p cs
3184 As28 78-78.5 2.5YR 5/8 C
3185 28hs 78.5-100 7.5YR 5/6 [ 2vfshbi,2fgr fi,s,p

7.5YR 6/8 (mottle)

fedon BCT-3 - 1520 H
3185 A 0-10 10YR 272 sicl  eisbk,evfgr,2fgr ir as
3187 € 10-15 10rR 571 sic 3csbk, 3vesbk fi,ss,sp as
3188 ehs 15-25 10YR 6/8 C 2vfsbk, 3fsbk,2fgr fi,ss,sp au

R » 25

Pedon LL-2 : 1BSO M
3056 O 1:0 7.5YR 2/0 L 21sbk fr,ss,sp cs
3057 A 0-7 7.5TR 32 SiL 2fsbk fr,ss,sp cs
3058 &gl 7-18 7.5YR 3/0 L 2fsbk s5,5p aw
3059 &E2 18-23 7.5YR 372 5L 2isbk, massive s,p g
3060 E 23-29 IBYR 7/1 L 2{sbk, massive 5.p au
3081 Bs1¥ 29-29.5 SrR 344 hd aw
3062 BsZ2 29.5-33 7.57R &/8 CL 2isbk, massive 55, 5P 9
3063 Bs3 33-33 7.59YR 6/8 C 2fsbk, massive £8,5p d
3054 Bsh 53-79 7.5YR 6/8 C 2fsbk, massive ss,5p

Pedon LL-4 1 1800 H
2901 A o-8 10YR 272 SL Zvigr,2fgr fr oW
2902 AE 8-13 10YR 3/4 SE Zvfsbk,2fgr fi,ss,sp au
2903 E 13-23 SYR 771 L ETvesbk,3cshk fi,ss,sp (41
2904 shs1 23-45 107R 5748 L emsbk,2{gr fr d
2905 Bhs2 45-60 10TR 5/& SCL Imsbk, 2igr fr
2906 ¢ » 60 1078 5/6

T : St=sandy loam, SCL=sandy clay loam, 5C=sandy clay, Sil=silty loam
Sitl=silty clay loam , SiC=silty clay, CL=clayey lecam, C=clay. L=loam.
* : 3=strong, <Z2=moderate, I=weak.
f=fine, vf=very fine, m-medium, c=coarse.
sbk=subangular blocky, gr=gramular.
w: fr=friable, vf=very friable, F#i=firm, ss=slighty sticky,
sp=slight plastic, s=sticky, p=plastic, hd=hard.
% = a=abrupt, c=clear, g=gradual, d=diffuse
s=smooth, w=wave.
# : oplacic horizon,

(MR~ AR NP E - 1988)¢ 2>
(PR3 FF I ~ R{P R » 1989)¢®?
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Apperdix 2. The physical properties of Eeeichatain Shan and La La Shan pedons.

..................................................................................

Soil Hori- Depth Total Sixe class of sand
Ho. zen sand sily clay yC C H F VF
(cm ) ===-sn== X o= Text  TILLLLEEEEraN AL TR TR
Pedon BCT-1 1 1250 K
3172 A 0-3 &.40 35.5% 58.10 ¢ 1448 22.92 1.45 15.09 4&456.06
3173 E 31t 4.94 35.55 59.%1 ¢ 12.00 7.90 D.85 15.82 4&3.44
3174 BE 11-26 16,70 31.22 52.08 C 28.50 14.01 5.09 20.1¢ 32.20

3175 Bhs1# 26-26.5 13.03 B80.85 6.12 SiL 37.06 10.91 13.32 13.47 25.2%

3176 Bhs2 26.5-45 Q.67 32.78 57.35 ¢ 10.19 1021 4.38 39.29 35.93
3177 Bs3 45-73  14.75 26.93 58.32 ¢ 35.47 16.49 5.59 16.10 5.05
3178 Bsé 7397 20.73 27.47 51.80 ¢ 25.87 156.90 5.80 33.68 17.75
3179 Bs5 97-120 14.77 29.57 533.66 26.02 21.00 B.00 24.90 20.08
Fedon BCT-2 : 1670 H
3180 A 0-15 9.28 46,19 44,53 SiL D.0D0 2.45 12.68Y 10.58 74.37
3181 AE 15-25 48,19  9.22 42.59 sC 0.00 0©0.01 78.33 1.91 19.74
3182 E 25-52 8.55 39.17 52.28 C 0.00 0.48 1.76 5.41 92.37

3183 Bhs1 52-78 10.%5 40.97 48.48 siC 0,00 1.5 2.85 41,45 53.9%
3184 Bs24 78-78.5 16.98 27.08 55.94 ¢ 2.61 5.71 3.89 21.83 &5.&9
3185 2Bhs 78.5-100 17.09 31.57 51.34 ¢ 942 8.01 6,08 35.65 40.83

Pedon BCT-3 @ 1520 4
3186 A D-10  19.25 53.91 25.83 SiCL 44.84 20.53 3.61 11.61 19.4D
3187 € 10-15 1.75 49,12 49.13 sic D.00  2.19 13.68 17.256 66.86

3188 fhs 15-25 1.11 28.36 70.53 ¢ 0.00 B8.61 1.83 17.70 71.85

Pedon LL-2 : 1830 K
3056 0 1-0
057 A 0-7 15.27 65.59 1B.47 sl 0.6 11.6 2.4 40,2 £3.2
Jos8  AE1 7-18  36.85 48.34 15.62 L 0.8 4.1 1.3 37.8 56,0
3059 AEZ2 18-23 55,68 36.83 10.7% SL 1.5 4.5 1.0 32.1 60.9
3060 E 23-29 45,83 35.00 1917 L 0.2 2.3 1.3 4B.0 482
3061 Bsl1d 29-29.5
3062 Bs2 29.5-33 21.73 39.58 39.22 CL 10.8 6.4 2.0 30.5 s50.1
3063 Bs3 33-53 2618 30.83 4459 ¢ 1.5 1.5 1.9 37.1 SB.0
3n&, Bsh 53-79% 27.21 26.98 L6.40 € 1.0 1.7 1.4 35.0 609 °
Pedon LL-& - 1300 H
2901 A 0-8 56.77 29.50 13.73 sL Q.0 6.8 1.9 60,8 30.6
2912 AE 8-13 5931 26.84 13.85 SL 2.2 1.8 2.6 T1.3 223
2903 E 13-23 46,24 28.69 5.07 L 2.0 2.7 1.5 67.7 28.72
2904 Bhsi 23-45 42,04 32,26 25.70 L 2.7 3.5 L.4 30.0 59.5
2905 Bhse  45-80 54.41 22.83 22.58 5CL 4.3 4.9 10,2 &1 20.4

# : placic horizon.

(R~ BLME SRR - 1988) ¢
(BRECE ~ K607 ~ SE{P R 5 1989)¢®>
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Appendix 3. ‘The chemical properties of Beeichatain Shan and La La Shan pedons.

Soil Heri- Depth pi 0.H. CEC --- exchangeable --- SLm Base
Mo, zon memema K Ha Cca Hg Cations Saturation
(cm) W0 CaCly (X))  ------------ cmol(+}/kg soils -------- X

.............................................................................................

Pedon BCT-1 : 1250 M
3172 A 0-3 3.9 3.9 .7.68 23.09 0.51 0.60 1.80 1.34 4.25 18
£ VAT -1 3.9 4.2 2.2 17.51 0.22 0.61 0.15 0.3 1.34 8
3176 EE 11-26 3.8 3.9 £.36 13.20 0.12 ©0.35 0.00 0.2& 0.72 3
3175 ehsi® 26-256.5 3.7 3.8 416 11.67 0.11 0.40 0.04 022 0.76 7
3176 Bhs2 26.5-45 3.7 3.8 L.16 13.7¢ 0.10 0.17 0.07 0.25 0.57 4
3177 Bs3 45-73 3.7 3.8 3.52 13.70 0.10 0.1% 0.15 040 079 3
3178 Bs4 B3-97 4.0 3.7 3.43 12.69 0.14 0.20 0.11 0.35 0.80 &
3179 BsS 97-120 3.8 3.7 2.2 13.45 0.13 2.55 0.04 0,35 3.07 23
Pedon BCT-2 : 14670 H
3180 A 0-15 3.9 3.7 8.32 22.08 0.28 0.20 1.30 0.78 2.54 12
31681 AE 15-25 3.8 3.8 4L.48 20.55 0.22 -1.22 0.55 0.52 2.52 12
3182 £ 25-52 3.8 3.6 1.60 11.67 0,10 D.14 0.04 0.20 0.48 4
3183 s8hs1 52-78 4.0 3.3 4.80 22.58 012 1.4 011 0.23 1.6 7
31B4 Bs24 78-78.5 3.7 3.5 L.64 15.23 0.12 0.19 0.33 0.23 0.57 &
3185 2phs 78.5-100 4.0 3.5 £.16 18.27 0.11 0.17 0.25 0.35 0.90 5
Pedon BLT-3 : 1520 H
386 A 0-10 3.8 3.9 6.72 4390 0.28 0.2¢ 2.23 1.1% 4,00
3187 & 10-15 4.2 3.8 2.56 11.85 0.14 0.3y 0.22 0.30 1.05 9
3188 shs 15-25 .0 3.7 4.98 16.49 D0.18 0.34 0.25 0.47 1.25 8
Pedon LL-2 : 1380 M
305 0 -0 3.3 3.0 2W.BS
3057 A 0-7 3.4 3.1 26.08 42.52 035 0.86 0.12 0,02 1.35 3
3058 &E1 7-18 3.3 3.1 1310 22.52 0.21 0.77 0.04 0.0% 1.03 5
3059 AEZ 18-23 3.7 3.2 11.83 21.53 0.18 0.78 0,06 0.0% 1.03 5
3060 E 23-29 3.5 3.2 0.24 21.06 0.17 0.94 0.00 .00 1.11 5
3061 Bsl¥ 29-29.5 3.6 3.5 1.58 25.63 0.16 0.8% 0.00 000 1.00 4
3062 Bs2 29.5-33 3.6 3.1 1.04 29.81 0.17 0.83 0.00 0.00 1.00 3
3063 Bs3 33-33 3.6 L5 2.1 22.81 0.14 1.11 Q.21 0.06 1,49 3
3064 Bst 53-7¢ 3.8 3.8 1.22 22.79 0.1% 2.30 0.04 0.0v 2.50 1t

Pedon LL-4 : 1800 H

2901 A 6-8 32 3.4 6.56 21.07 0.33 0.29 0.60 0.38 - 1.59 &
2902 AE 8-13 3.2 3.5 LN 10.05 0.08 0.24 0.14 0.19 0.84 6
2903 E 13-23 3.4 35 0.56 11.03 0.09 0,27 Q.02 0.12 0.5 5
290t Bhs1 23-45 3.5 3.7 2.27 17.640 0,10 0.26 0.04 0.12 Q.52 3
2905 8hs?2 45-40 3.¥ 1.7 2.96 3t.12 0.0 0.25 0.08 Q.1¢ 0.53 2

# : placie horizon.

(FREW ~ BLEER ~ &P K » 1988)¢T
(BERE ~ #EHE ~R{PRE » 1989)¢®?
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spperdix &, The phyalcsl propecties of Beaichatofn Shan ard La Lo Shan podons,

seil
He

nn
nn
3T
nws
nra
nn
s
nry

3180
38
382
318
Nk
3185

ned
nar
Jes

1058
057
3ok
059

Indd
oé2
cal
304

# : placic herizon,

Horl: Pepth  Pyrophozphata oxalace plthionlte Aly ¥
Ton fep Alp Fey Fey Mg Feplfeg Fep/feq Feo/Fed Alp/ily Alpfhly tFﬁMJE (Fetdl)y, 172 Foy OOCE  AL{EQH)
Cen) (feeAlly  clay -+ X -- e X e
Pedon  BCT=1 : 1250 H
A 03 0.5% D75 09T 0,53 1,23 2.15 1.02 1.9
E 3N 1.1 652 L2000 073 1.92 .84 1,33 037 3.aé
BE 11:24 1.05 0.73 0.8 071 1.28 1.93 1.13 1.49
Bhalf 24-24.% 1.4 0.56 1.40 D.62 2.9 3.2 0,8 0.40 0.47 0.%0 0.17 D.28 0.20 1.32 032 .4
8ha2 26.5-4% 0.83 0.9 0.8t 0.52 2.19 1.5% 0.9 0.38 0.38 0.9¢  0.T& 0.23 0.02 0.9 8,23 .M
253 t5-73 o080 041 1.15 055 2,32 322 Q.70 0,3 0.50 0.7%  0.13 0,22 0.02 1,13 0.235 .57
31k 73-97 9.71  0.53 1.67 0,80 2.25 2.54 0.44 o.M 0.t7 o.a8 0.2 0.24 0.02 1.4 0.3 1.
855  97-120 D.87 0.54 1.00 0.5% 2,02 3.5 04T 0.33 0.50 0.7% 0.7 0.23 0.02 1.8 0.2 3.82
Pedon  BCT-2  : V&70 A
4 0-15 0.74 0.25 ©.96 031 0.9  1.45 0.78 1.13
AE 15-25 0.78 ©0.37 0.8 0.37 080 .9 0.78 1,30
£ 25-52 0.29 0,45 0.30  0.19 0.4 133 0.3 &1 0.7
ghsl  52-78 0.76 0,20 0.9 0,30 2,70 345 1,29 ©.28 0.22 0.03  0.08 0.14 0.02 0,60 O3 1.48
Bs2f 74-78.5 1,50 0,3% 1.7 037 4.9 3.5 .28 5.30 0.24 1.05  0.11 0.58 a.09 D96 D.8& 2.3%
28hs 78,5100 1,13 0.4 4.0V G627 3. L2 .48 0.43 1,12 0.4 0.28 6.03 0,92 0.8 2.32
Pedon  BCI-3  : 1520 K
A 0-10 0,56 0,26 0.6 032 0.8 0.4} 0,84 0.9
£ 10-15 .05 0.09 0.0% 0,20 0.42 0.4 0.2% 0.1 52
Ghy 15+23 1.3 4.3 1.3 0,46 L.82 )53 .02 0.28 0.28 0.82 0.10 0.20 0.02 .11 o.R” 1w
Pedon LL-2 ; 1890 M
o 1-8
A 0-7 1.1 0,32 1.3 6. 1.A8 5.58 1.05 1.06
AEY T-18 0,45 0.24 0,57 0.2§ 0.84 L, id 0.55 0,92
AEZ 18-23 £.32 0.25 038 0,23 0,37 4.59 0.42 0.95
3 23-29 0.09 0,08 0,064 0,11 1,10 5.7 g0.13  o.11  D.5%
a1\d 29-29.5 0.43 0,32 .21 0,32 .08 0.7 Q.62 0,0 g.09 1.00 D.G2 0.03 .83 833 D0.80
222 27.5-33 0,49 0.31 0.85 0.4 94 1.0 875 0,05 0.07 0.72  0.31 0.07 0.02 0.7 0.1 1,48
B13 33-53 .73 o.3% 1.83 036 2,92 .49 0.7V .25 0.35 0.4 0.0 0.24 2.02 0.84 0,39 2,37
B3k 5379 1,30 039 137 4.y E LT 0.95 a.46 0.4% 0.8% D.22 0.37 0.04% 1.13 0,29 2.81
Pedon  LL-& - : 300 H
A 0-8 0.70 0,21 0.9F 0.33 0,69 0,43 0.82 .85
AE 3-1] 0,95 0,38 1.1 5.3 13 0.9 0.94 1.45
3 13-23 0.57 0.16 0.68 015 V.85 1.53 0.49 0,26 0.52
Bhet  23-45 1,37 048 .43 0,42 2,40 2,19 0.96 083 0.55% 1.7 2 0,39 0.07 1,14 0,83 3,00
Bhs2  43-40 0.2 0.3% .23 0.3 h.92 205 oY 0.0h 0.64 0.91  0.19 0.32 0.04 1,05 0.69 407
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Appendix & .Dissolution of Al, Fe. and 5i in various clay constituents and organic cor-
plexes by treatment with different reagents.

Treatment with

0.15-0.2 MY
Element in speci oxalate-oxalic
fied component 0.1 Mt  Dithionite-1 20 g L=}  2cid ipH 0.5 Mr
and complex Na P,0, citrace Na,C0O, 3.0-3.5) Na:OH
Al and Si in
Allsphene Poor Poor Poor Good Gocd
lmogolite Poor Poor Poor Good-fsir Good
“Allophanelike" Poor Good Good Good Good
Layer silicates No No-poor No No-poor Poor-fair
Alin
Orgenic complexes Good Good Good Good Good
Hydrous oxides
Noperystalline Poor Good Good Good Good
Crystalline No Poor Poar No Good
Siin
Opaline silica Na Ko Poor No Good
Crystalline silica No No No No Poor
Fe in
Organic complexes Good Good No Good No
Hydrous oxides
Noncrystallinett  Poer Good Na Good Na
Crystalline No GCood No No-poor No

t McKeegue et al. {1971); Higashi and Wada [1977).

1 Mehra and Jackson (1960); Tokashiki and Wada {1975

§ Jackson (1936, p. 31-95); Tokashiki and Wada (1975).

{ Schwertmann (1964% Higashi and Ikeda {1974); Wode and Kekuto (1985b).
# Hashirooto end Jackson {1950): Tokashiki and Wada (19751
1t Includes ferrihydrite,

(K. Wada. 1989)14%)
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Appendix §. X ray diffraction relative intensity
patterns of main c¢lay ninerals.
Mote: H.H.:Hydrated halloysite PM.H.:Metzhalloysite

Kt:XKaolinite Mt:Montmorillonite Vi:Vermiculite

It:Illite Ch,ifg:ig-—chlorite  Ch,AL:Al-chlorite

Ch,Fe:fe—chlorite So:Serpentine minerals

Lp:lepicocrocite Gt:Geothite - Gb:Gibbsite

(b:Cristchalite Qz:Quartz fd:feldspars

NC:Mot Charge  LC:Atmost Mot Change  D:Dispere

(Hada,1966)
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KEY TO SOIL TAXOHOMY by Soil Survey Staff (1987)

Spodic horizon

A spodic horizon is normally a subsurfece horizon that underlies
an 0, A, Ap, or E horizon. 1t may, however, meet the definition
of sn umbric epipedon. A spodic horizon has the morphological or
the chemical and phical characteristics are Listed next, and Tts
hue and chroma remain constant with inereasing depth or the sub-
horizon that has the reddest hue or the highest chroma is near
the top of the horizon. The color c¢hanges within 50 c¢o from the
top of the horizon. If the soil temperature regime is frigid or
wermer, some part of the spodic horizon must meet one or more of
the following requirements below B depth of 12.5 cm or below any
Ap harizon that is present. If the soil temperature regime is
cryic or pergelic, there is no requirement for depth. [n additien,
the spodic horizon must meet one or more of the following require-
ments:

1. Have a subharizon > 2.5 cm thick that is continuously cemented
by some combination of organic matter with iron ar alumimm or
With both;

2. Have a particle-size <¢lass that is sandy or coarse-loamy, and
sand grains are covered with cracked coatings or there are dis-

tinct dork peliets of coarse-silt size or larger, or both;
or

3. Have one or more subhorizons in which

a. If there is 0.1 percent or more extractable iron, the ratio
of iron plus aluninum {elemental) extractable by pyrophosphate
at pH 10 percentage of clay is 20.2 (percentage of pyrophosphate
~extractable Fe + Al at pH 18/clay perceatage 20.2) or if there
is « 0.1 percent extractable iron, the ratio of aluminum plus
carbon extractable by pyrophesphate at pH 10 to percentage clay
is 2 0.2.

b. The sum of pyrophosphate-extractable iron plus alusinum is half
or more of the extractable sum of dithicnite-citrate extractable
iron plus aluminun (percentage of pyrophosphate-extractable fe +
Al/percentage of dithionite-citrate extractable Fe + Al 30.5); and
c. The combined index of accumulaticn of amorphous material must
be 65 or more. The index for each subhorizen is calculated by sub-
tracting half of the clay percentage from CEC at pH 8.2 and multi-
plying the remainder by the thickness of the subhorizen in centi-
meters. The results for all subhorizons are then added and the
total must be &% or more.

B.0ther soils that do not have a plaggen epipedon but that have
either

or

1. A spodic horizon whose upper boundary is within 2 o of
the surface;

2. A placic horizon that meets all the requirements of a
spodic horizon except thickness and index of accumula-

tion and rests on a fragipan, on a spodic horizon, or
on an albie horizon that rests on a fragipan.

Spodosols.
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INTERHATION COMMIYTEE OH THE CLASSIFICATIOH OF SPQODSOL (1988)
PROPOSAL 1

Spedic materisls normslly represent an illuvial B horizon that underiies an 0,
A, Ap, or en albic (E) horizon. They may be in the Ap horizon. In undisturbed
areas they frequently underlie a horizen with evidence of eluviation. Spodic
material may have the properties of an umbric epipedon. Spodic materials have
the morphological or chemical and physical properties that are listed.

Typically spodic materials have hues of 7.5 or redder and 2 moist value and
chroma of 4 or less, or a hue of 10YR and a value and chroma of 2 or tess, or
a color of 10YR 371 ; and have at least remnants of an overlying albic horizon
in the native condition.

TEHTATIVE DEFIRITION DF SPOQIC MATERIALS
Spodi¢c materials consists of either:

T. Alo + Feo/2 that is > 1.0 (may need to lower to 0.70) and an ODOE
value > 0.25 ; or

2. Feo that is < 0.20 and Ale 2 0.15 and ODOE vatue > 0.25.

ODQE = opticol density of oxalate extract.

TEWTATIVE KEY
[DERTIFICATIOH DF THE TAXOHOMIC CLASS OF A SOIL
Xey to the Soil Orders
Al Soil thavo ... ... ... ... Histiols

B. Other soil that:
1. Have <5X glass in all parts and lack andic soil properties throughout
all subhorizons, whether buried or not, which have a cumlative thigk-
ness of 35 cm or more within 60 cm of the mineral soil surface, and

2. Have, in layers that lack a bulk demsity £ 1.0 g ¢m at 33 kPa water,
Alo + Feo/2 > 1.0, and > 5% glass, one or more of the following:

(1} A tayer » 2.9 cm thick that is present in > 50X of each pedon and
is at least weakly cemented by some combination of arganic matter
with iron or aluminum or with both (ertstein}; or

{2} Have a \ayer 10 cm or thicker below an Ap horizon or 18 cm, which-
ever is deeper, but within 2 m that consists of spodic materials;
or

(3) Have an Ap horizon that consists of spodic materials, or the upper
sail mineral soil to a depth of 18 ¢m, after mixing, consists al
spedic materials, and have a layer that meets all the requirements
for either a combic horiton or spodic materials at least 7 cm thick
imrediately below an Ap horizen or below 18 c¢m if an ap horizon is

not present .
L]
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INTERMATONAL COMMITTEE ON THE CLASSIFICATION

QF SPODOSOLS

t1COHOD

(1587}

The spodic horizon must meet the following requirements between a depth of 25
cm and 2 m below the mineral soil surface or below any Ap horizen whichever
is deeper. 1f the horizon rests directly on a duripan, fragipan, petroferric,
paralithic or lithic contect less than 25 ¢m from the mineral soil surface, or
the soil temperature is cryic or pergelic, then there is no depth requirement.

1.

2.

Lacks clay accumulation diagnostic of an argillic or kandic horizon,

Texture is coarser than loamy fine sand and is continuously cemented more
than 2.5 c¢m thick by some combination of organic matter and iron or alumimm
; or

a. In at least 10 percent of the mairix, hue is 7.5IR or redder, value is 5
or less, and chroma is 6 or [ess. The chroma is at least one unit higher
and the hue is redder than the C horizon unless there s an underlying £
horizon or anoawderlying Litholioyic discontimaity; or

b. Hue is 10YR with value and chroma of 2.or less, or a color of 10YR 371.
Have an overlying albic horizen or remnants of an albic harizon in pockets,

tongues, streaks, or as some clean quartz sand grains in at least part of
the pedon.

, Kave one or more subhorizons that meets at Least one of the follewing

requirements:

a. Have value ord chroma of 3 or less that is at least 20 cm thick.

b. Exhibit smeary consistence when moist during some part of the year; or
c. KHave some sand grains that have cracked coatings; or

d. Have at least two times more oxalate iron than the overlying €, A, or Ap
horizon; or

e. Have at least tuo rimes more ODOE than the overlying E, A, or Ap horizon
but at least 0,25 DOOE value; or

f. Have at least 0.7 percent XOH Al and two times more XOH AL than the under-
tying C horizon, if present.
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Pedon : TH-1

Sarple Date : 1989, 2. 22,

Classification ; Fine, mixed, mesic, Typic Umbrquults
Location = Temanshan

Climate : mesic

Gecaorphology = blackslope

Hicrarelief ; medium

Elevation : 1850 m

Slope Characteristics : 23

Drainage : poorly

Permeability :slow

Vegetation = mixed forest

Parent material : sandstone-shale

Moisture : aguic moisture region

Erosion : moderate

Water table depth : no

Stoniness : no

Land use : mixed forest

Diagnostic harizon : ablic horizon, spodic morpholagy
Sampling by = Zueng-Sang Chen, Jenn Tzong Lin, Y1 Gen Sei.
Described by : Zueng-Sang Chen

0 12-0 cr Hlack{H 2/ Y(wet); weak very fine and fine granular; friable;
many very fine and fine roots,and few coarse (3-5 cm) roots and very
fine root pores; abrupt wave boundary.

E 0-5 cm Llight gray{H 7/); silty clay loam; some yellowish red concretion
{5YR 5/6) ard brownish yellow (10TR 6/7) mottles(30X); massive; very
sticky and very plastic; many very fine and fine roots and many very
fine discontinue biopores; abrupt wave boundary.

Br 5-28 cm Reddish yellow (10YR 5/7); silty clay; moderate media and coarse
angular blocky; very stick and very plastic; some very fipe and fine roots.
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Pedon : TH-2

Sample Date ¢ 1989. 2. 22.

Classification : Fine, mixed, mesic, Typic Albaquults
Location @ Tamanshan

Climate : mesic

Geomorphology : blackslope

Microrelief : mediun

Elevation : 1850 m

Slope Characteristics 1 15, Horth

Drainage : poorly

Permeability :slow

Vegetation : mixed forest

Parent material : sandstone-shale

Moisture @ aquic moisture region

Erosion : serious

Vater table depth : no

Stoniness : no

Land use : mixed farest

Diagnostic horizon ; ablic horizom, spodic morphology
Sampling by : Zueng-Sang Cthen, Jenn Tzong Lin, Yi Gen Sei.
Described by : Zueng-Sang Chen

@1 10-5cm  Black(H 2/); organic matter of semi-decomposition.

02 5-Ocm Blackt¥ 2/); silty elay loam; weak very fine granular; friable;
many very fine and {ine roots ard root pores; abrupt smooth boundary.

Bhs 0-13cm  Reddish yellow (7.5YR 7/6); clay; moderate medium angular blecky;
sticky and plastic; many very fine and fine reots and root pores; abrupt
smaoth.

2E 13-1Bcm Light gray (N 7/); silty clay loam; massive; very sticky and
plastic; fed very fine roots; abrupt smooth boundary.

28t 18-35cm Reddish yellow (7.5Y &/8); SX reddish yellow (5TYR 6/8) and

few bright gray (N 7/7) mottles; silty clay; moderate medjum coarse angular
blocky; very sticky and plastic; few very roots.
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Pedon : TH-3

Sample Date : 1989, 2. 22.

Classification : Fine, mixed, mesic, Typic Alboquults
Location ¢ Tamanshan

Climate : mesic

Gepmorphology : shoulder

Hicrorelief : flat

Elevetion : 2070 m

Slope Characteristics = 5

Drainage : poorly

Permeability :slow

Vegetation : mixed forest

Parent material : sandstone-shale

Moisture : aquic moisture region

Erosion : weak

Water table depth : no

Stoniness @ <35 X

Land use ; mixed forest

Diagnostic horizon : ablic horizon, spodic morphology
Sampling by : Zueng-Sang Chen, Jenn:Tzong Lin, Y1 Gen Sei.
Described by = Zueng-Sang Chen

D  10-0 ecm 8lack (H 2/)}; clay; weak fine and very fine graular; friable;

many very fine and fine roots and many very fine discontinuous reot pores;
abrupt wave boundary.

E D-5 cm Light gray (M 7/); loam; massive; very sticky; some fine roots
and roots and root pores; abrupt wave.

Bt1 5-15 em Strong brown (7.5YR 5/7) with 10 % reddish yvellow mottles (SYR
6/8); clayey loam; moderate fine and medium angular blocky; very sticky and

very plastic; few fine roots and coarse roots; gradual wave boundary;
10-20 % stones.

Bt2 15-30 cm Strong brown (7.5YR 4/7); clay; moderate fine and medium angular
blocky; very sticky ard very plastic; few very fine roots; 30 X stones.
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Pedon : TH-§

Spmple Date : 1988, 3. 21.

classificetion : Fire, mixed, mesic, Typic Placequepts
Locstion : Tamanshan

Climate : mesic

Geomorphelogy @ sumit

Hicrorelief : flat

Elevation : 2130 m

Slope Charscteristics : <5

Dreinage : poorly

Permeability :slow

Vegetation = mixed forest

Parent materisl : sandstone-shale

Hoisture : equic meisture region

Erosion : wesk

Water toble depth = na

Stoniness @ <35 X

Lond use : mixed forest

Diagnostic horizon = eblic horizen, plecic horizon, spedic morphology
Sampling by : Zveng-Song Chen, Xung-Chin Lin, Yi Gen Sei.
Described by : Zueng-Sang Chen

OfA 0-10 cm Black (5YR 2/1); loam; many fine granular; loose; many very fine
roots end few medium roots; many very fine root biopares; ebrupt smooth

bourdary.

E 1013 em Pinkish gray (5YR 7/2);clay; massive;very sticky and very plastic
few very fine root,no biopore; abrupt wave boundary.

Bs 13-13.5 cm Placic horizon; yellowish red (5YR 5/8) and dark reddish brewn
{5TR 3/2); massive; very hard; abrupt boundary.

Bhs 13.5-35 cm Light red (2.57R 6/6); silty clay leam; strong very fine suban-
guler blocky; very sticky and plastic; no root.
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Pedon @ TH-5

sample Date z 1788. 3. 21.

classification : Fime, mized, mesic, Typic Sidorsquods
Location : Meikueihsimo Shen ’
Climate : mesic

Geomorphology @ summit

Hicrorelief = flat

Elevation ; 1882 m

Slope Charocteristics : <%, west hor{zon
Drainage : poorly

Permeability :slow

Vegetation : mixed forest

Parent material : sandstone-shale

Molsture : aquic moisture region

Erosion : weak

Vater table depth : o

Stoniness : <35 X

Land use : mixed forest

Diegnostic horlzen : eblic herlzon, spedic herizon
Sarpling by : Zueng-Sang Chen, Xung-Chin Lin.
Described by ; Zueng-Song Chen

OfA 0-18 cm  Brownish black (7.5YR 3/1); _laam; moderate fine end medium
grengular; frioble; many very fine roots and many medium {5mm) roots,
many very fine discontinous bicpores; ebrupt smooth boundary.

ET  18-15 cm Light gray (2.5Y 7/1); silty clay; massive; very sticky and
plastic; many very fine roots and many very fine discontinous biopores;
sbrupt smooth bourdary.

E2 25-30 cm Ligh gray (2.5Y 7/1); with sbout 35 X yellow orange (10YR 7/8);
clay; massive; very sticky end plastic; many very fine roots ard few
coarse roots; meny very fine root biopares; abrupt smooth boundary.

Bhs1 30-35 cm Yellowish red (5YR 5/%) matrix with brounish black {7.5YR 2/2);
organic matter ond bright reddish broun (5TR 5/8) in plecic-like subhorizon
; cloy; moderate fine ond mediun subsngular blocky frisble; many very fine
reots; gradual boundary.

BhsZ 35-50 cm Yellowish red (5YR 4/6); matrix with < 50 X vellow {10TR 7/8);
and dark reddish brown organic matter; clay; moderate fine and very fine
subangular blocky; friable; common very fine roots; many very fine
discontinous biopores; clear smooth boundary.
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Appendix. 15.
cation and clay.
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The mechanism of interaction among organic acid,
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