S Bx b = o #%F T 8% e
== B8R = B T A S5 IE

GENESIS AND CLASSIFICATION OF SOILS DEVELOPED
UNDER YUSHAN CANE (YUSHANIA NIITAKAYAMENSIS)
GRASSLAND IN THE WESTERN TAROKO NATTIONAL PARK

g_fxi;%r.m

/]

3740
’~

Pk sy G

43793 '5%;
oA
. X
\iﬁ'\\} "

A ' 40 A KL
M
dEami

e \ &ﬁﬁ\{‘_(j;f a 1
4 L N :
3370 =
3422 et
o iL = ‘.
ﬁgi?— AR ﬁf(

hY

AL inmin P At
3416

A 3605 £
KR FRFEWIS 306g
s wrER S
3100
wHEil
) 3559
R
3357 S e

ABMERLAEEFEE IR

FEEEtTAEFZA+AHR



S #x 1 == b B T 5 O
4 B = ¥ HF B4 S5 IH

GENESTS AND CLASSIFICATION OF SOILS DEVELOPED
UNDER YUSHAN CANE (YUSHANIZ NIITAKAYAMENSIS)

GRASSLAND IN THE WESTERN TARCKO NATIONAL PARK

A EEE:

H.B. King
FEHLE KIER S
K.J. Tan J.L. Hwong S.Y. Lee

ABMEZAEEEE KR

HEREtTAETZR+TAR



SEXILMEBE LT TI SR 8 = 8T B 5538

efag FHE+ FKER* FEHR~

(HE) AEEERXRARBRNNSGERL  EUHTEREIEEEMNEFRERR
AEEREREZEE IR BT AERRSE SR I EEE R AR SR E I
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e BT RS A s L e - CEEWREIR B f§ (cambic B horizon) o HAEF
BIR4F{t{EMA (braunification) o HRIEHMEHRLRNEE 2 BEHE BE -
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GENESIS AND CLASSIFICATION OF SOILS DEVELOPED UNDER YUSHAN CANE
(YUSHANIA NIITAKAYAMENSIS) GRASSLAND IN THE WESTERN TAROKO
NATIONAL PARK

H.B. King*, K.J. Tan*, J.L. Hwong* and S.Y. Lee*

(Summary] This study aims the genesis and classification of soils

developed under Yushan cane (Yushania niitakayamensis) grassland , a

prominent grassland ecosystem in Taiwan, in the eastern Taruko National
Park.

The soil peden is derived from weakly metamorphosed shaly
materials under cold (annual mean temperature about 7°C), humid (annual
piecipitation about 3500 mm), high altitude (about 3100 m above mean sea
level), eastern aspect and predominant short Yusham cane vegetation.

The soil peden has two major lithological discontinuities at
about 45 and 80 cm below the soil surface. These discontinuities have
separated the vertical soil profile into 3 portions with 3 distinct soil
texture properties : the upper 45 cm of the soil materials are silty
clay; the middle portion (45-80 cm), loam and; below 80 cm, sandy loam.
The entire pedon is rather acidic, being pH 3.33 (CaCl:;) at the surface
layer and increasing to 4.55 (CaCl:) at 110 cm depth. The base satura-
tion (either 1M, neutral, NH,OAc method or 2M, NaCl method) of the peden
is very low, being <10% throughout. The organic carbon content is high
(Ca. 13.3%) at the surface 10 cm, decreases rapidily thereafter and is
0.57% at 110 cm depth. The occurrence of soil organic materials can
also be observed through soil thin-sections. The high concentration of
organic matter at soil surface leads to form an umbric epipedon throught
melanization. The depth-distribution of various forms of Fe containing
fractions are determined. It is found that only microcrystalline iron
oxides have accumulated between 20-40 cm depth of the pedon, other forms
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of iron (amorphous inorganic iron oxides, organic complexed iron) have
changed very little with depth, except a small increase in total Fe
between 20-40 cm depth. This indicates the microcrystalline iron oxides
are formed in situ weathering of silicate iron through transformation,
producing a cambic diagnostic horizon. This process refers as braunifi-
cation. Only incipient stage of podzolization is evident in this pedon.
X-ray diffraction analysis reveals hydromica being the predominant clay
minerals with small amounts of vermiculite and kaolinite in the upper
portion (40-50 cm and above) and chlorite and kaclinite in the lower
half of the pedon.

Judging from the above information, this pedon is thus classi-
fied, according to Soil Taxonomy, as "Typic Halpumbrept, fine, illitic,

frigid" .

* H.B. King and the coworks are researchers from Taiwan Forestry
Research Institute. For farther information please contact :
53 Nan-hai Road, Taipei, Taiwan, Rep. of China.

Tel: (02) 381-7107
Fax: (02) 314-2234
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SERIUEREILETT SIS R > 3 S a5 3E

1.0 =

LA TR AR KRR B - REERBETHIEEE - IREH
HAEERERFRECT - BURERER c AMEERNTEERER - ERF
W~ BEK >~ 23~ SRR RERESRERFORE (BE K 1976 - Collinson
1977) o SEILEBAREFANELED » DERIUHTRESEENEEN » BHEEE
BRVERR - A » FERBEEMBIGEMRKRAZT » ETLBRAEERE
BHREELSMIESE » MEEEBEE

FREUSFITERRRRIBENTR - 2EEEFLHITFSHER  £BES
1 (ZBE 1974, BEEEK 1976, fREJLSE 1983, HWEIGREIA 1984, I
% 1984, {3k 1989) o HpRFRIERE (1984) » FEUHEE S TS S LLET
TREEDTBROE THEREBEE - (ERECE—FHRIERE o EEHIE L
ZEIBERRKELZ TR (BIHEE 5 1984) o R » KABEKBEESFZ
B RESAELHETFIRRF - ARG CEREIEREME » FHEHE -

FRRAZBH  FESRUTIWHETHE LB BT  WEESE o R
REFE ENELHTERRAEREL - SFHREARNBE -

2.0 HRFGHEEAME
2.1 ERERHEL
FHEZ GTEESDREMERSEUERTHRRE 3100 AR g
ks (1) o RS AIHA31004 Repk IR » 15%3%K 5 o HEE
RS - BIA AR c MERENPI e B RERE (RE

R » 1986) o

FEMNFBAEE  FTHAER 7.7°C £F 1~2 AREHE -



SigfEFE] 0°C LIF » FEAF 3500m > EEAERERKE (H2, &
BER » 1986) o BUEFEEZ AL EIL#FTT (Yushania niitakayamensis)
REFCEHEREE » BENEEGHYE (subclimax) (B3, FIXSS
1984) o

R 2 EE R W TEAERER o B RS T BRI - SEEY

REZEET » ETRER (R3.1) REBIE (E4) -

2.2 IBEHE

HELTEKARENTER - RESENEES ; THEIEES » A

EBE - BOPRBREA TR EE S IH (composite soil samples) ([4) o

2.2.1

2.2.2

2.2.3

TRAERS : LRUERESZRG - B/KE Day (1968) IR
R RARLEANT o 72 LRAT E R TR > SIEHR TR L% » MY
EEALBEE » Wit L8 o B PRINEHEBEESEARERE - 0
LEEER o

FIREE (bulk density) : HiZ#iiE (excavation method) o FF]
EAEEARE  RER0ATNHEAHTE - MEFES » It
BREE » K ERA N BRLEHEE (fine-earth bulk density
) BRAEFEE (total bulk density) » HEV#E:T] R Blake £2
Hartge (1986) o

WIERE A (micromorphological study) R4t : KR FEEME
HEHAKE (Kubiena boxes) » { Sheldrick (1984) HEXEYIS o
FIRE (7.6X6.5X5.0 cn) ZHIGEZEMNEF o I AMZEAE
RABEPDOITATEPMHE R » ERB—ERERALHBE o 4
OIEW - EHRBENTBEADDRBRENEFE - BH 0.5 an B
RIMBEEA (7.6X6.5 cn) MUK BIES & - {ZHEEM (orienta-
tion) LIfF# LM (soil thin sections) 2 o &%¥IE » K+
JEEEL B IUEES (A, 0—10 con 3 E, 18—28 cnn ; Bwl, 25—35;
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E2. SERUELHTERZKRE o
Figure 2. Climatic data for the research area.



G3. BrFME s (REMANE  SSHTERNLSFRERE) o
Figure 3. Landscape view of the Yushan Cane grassland (Photo was taken
in April).



2.2.4

BW2/ IBC, 40—50 cy; ICB, 65—75 cu) ©

BEHE: HRIEEE > 56 10 co EXF3 1 kg» 4785 R » K
[IREREE » JSZ ~ 7Bk ~ A& (2mm) fHH o

-3 fRaaaif

s RiEE HBEERER 10 a HZEE 18 (composite soil

samples) » iBRFEZ > B (2 om) HBWMHZ L4 - BT THIEHLEHET
Lo

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

fEM T (mechanical analysis) o G IT24 LEANEERE
d¥f (primary particles) S > REFHDBREELE » BRAEZHE
RN ERT 2L o KPS : FEUER 133 - 5£48 H:0:(30%) &
{LEHE#Y% » BIEL] di-thionite—citrate—bicarbonate P
GRRELERE o RRCHEEE » B HEYN (sands) o HEH

(silts) SAZkKL (clays) LIZCEUEEE » FIUKAIE (pipette method
) rEf (Sheldrick, 1984) o

% H&i% (organic carbon content) : R T (<2mm) Y <100 &F

#4 (mesh) f& - F LECO BHER{LBKZ 1K (Leco induction
furnace carbon analyzer) 4r#7 (Tabatabai and Bremner, 1970) ¢

HBRHE (soil reaction) : HEXKMEZHERA H0 K1 M KCL &
MoLl1ff4iR» 2 {7 HO 3 1 M KC1 BT LLBIES - RiE(LE
TFHER pH RHE o

E#REEE (exchange acidity) : LR 1 M KCL BFHHER » &
HY#&F 0.1 M NaOH %K E&p 3] (phenolphthalein) {&7% (Hunter »
1980) o

EFVERG BT (exchangeable cations) FFHE{LZFERIEE - HE
THRZBRERETR o MRHEEIEA kR (1M, pH 7.0



4. HEDRAERE (PRAREHSEY RV HIEIEERZH) o
Figure 4. Field sampling (The shining metal in the middile of the photo

is an open box which is used to take soil block for monolith

making).



2.3-6

2.3.7

2.3.8

2.3.9

2.3.10

NH,OAc) R &EEA (2M, NaCl) o FE#T (K, Ca, Mg, B Na) &
B HEF LS (Atomic Absorption Spectrophotometer) Z3-#ft

o

pe 7 R (cation axchange capacity) EAENESHF1E (base
saturation, %) : [BEE¥ Bk FAMME/CEERRIEE (1 M, pH 7.0
NH,OAc ; 2 M, NaCl) » TR Z WK (Rijeldahl) ZREHITE
HIgE 7 Eika - MEMMENTTERERENE (2.3.5 &) - (58
BETFERAZIBTERT

B[ZEHX Fe, Mn %t : FIEEPE Fe B Mn Z{LBERIF =T ¢
{1) dithionite-citrate; (2) acid ammonium oxalate £ (3)
sodium pyrosphosphate J#E o BG4 EE# R Sheldrick (
1984) o

#2& (loss on ignition) :sE4E%Z (105°C) +#% » EUfRMBEZ&E 1A
» BRESERRIESS0°C - EE » HmE (850°C) WMiAkZER
DIRtEHB KRR -

RS+ TEREME <200 SREFHE (200 mesh) o FHM L (fine-
earth) » £ &R (850°C) THAKERYEAE TTERMEMERES
FRTEESR : ERMY (0.05-.025 mm) - AIFAGIIHEERSHED

BEEY{S o FPEL 1,300g #£5% » MAMELEE (Li.B.O0,) » HERCHKIEA -

H X- Ye&¥i: (X-ray fluorescence method, XRF) » ¥ HEIIE
FIFHF (Philips) PR1410 Y65r&t » MIERTHEILER » LEGHER

ML ©

RIS c BLEWHA X- ¥4k (B-ray diffraction
method) R FRCEMEME LB EE (R 2.3.11 &) o
FIFEMOHT » 468+ (B < 0.002 mn) SEEHEK - FLEZ
LA K B Mg RIERA o IR Z B L& K (Theisen and
Harward, 1962) #FiR#H F » 8K E@E T (thin oriented clay



layer) » B TR o E¢tth Mg MEFIZHEF RIH W - FRFE 60°C
THEF o K MR 29 - REWE TR X- LBHBES » 3E 100
» 350°C» 550°C HIBMMAINER 4 /NBF - BYRIA X- ABHEEE
+ B R o 3 (2.50 um) FIISENEETREERCARS o FIEREIK
e b o 4RI 25, 350 K& 550°C pN#Adk - A X- EERATERE
EFHEE

2.3.11 #JYEESHF (micromorphological analysis) : fEfEKE& Sz LI -
K& REEER 66 kba BAT » BEEA YR o thikh 2000
nl PR (acetone) » 2000 ml ZILESHIE (polyester resin) » 1 ml
IR » 0.2 ml JIEAE/LAER o FWMUBRZ L - ERETHFE
—{AH - FEELL 7 50°C ERAEF 2 B » MsRHEE/LEE o

HHIERARAE » UK 3.5X2.5X1 an 2HH (REIEEM)
» AR (epoxy) BSTEMIEF b - R ASEE » #X0.5 mo E# K
» BHORERA 70, 45, 30, 15 no MISKAETHER - ITEEL 30 un &
o SRR M IMEAER (neutral Canada balsam) - #§E2M3E
BE R L YEBRFNFIE » DERERIER o EREEMEEEE -
F Bullock % (1985) Z T HIMMTPRHEF i, (Handbook of
Soil Thin Section Descriptions) FREHRBFARMBRER DB ©

3.0 BERHEHR

3.1 FEHEHRE
3.1.1 HE#ER (E5)

o8 BENEEGE L - H - KR - B
(Typic Haplumbrept, fine, illitic, frigid)
WE  KEBEEABRZAEL  REREFHEIBE (1) -
IS s B o 15%4E - iR 3L00AR
B : BRI > Bifith (colluvial deposit)
HALE : RIDFATEEEMEL - HERRERY 30 45y o



i PN

E i8 - 28

Bwl 18 - 28

Bw2 28 -~ 45

IBC 45 - 70
Ice 70 - 90
Ics a0+

PFEM] (10¥R 2/2) Hi+ ; BiEH ; BSiEES
BN FYE BHEEZE BFERE
Froess (abrupt) o

WEE  (10YR 7/2) F+ ; ST HE  SiE
B (firm) » FE ; D EABEZE  BRPE (
clear) Hrlly (broken) o

JFE  (10YR 5/6) FHEE L 5 hEAERAE
G ERERE - A ZRBHEME BRI
% (gradual) o

FRIKE (7.5YR 5/0) BITHIZE (5YR 5/8) i3
(mottles) ZHEHE+ ;s FHBKEH ; BiFE
SHEEER » FitE LRAE ; FREHEE o

IFE  (10WR 4/4) SV RARZES s MEER
B GRERSE - BEAE FREBFERZ
A FRRMIRTE » JE R o

BEIRE (10VR 3/3) ERERREARIVDEAR
+ o MIBEEGIRE R B ERE 0 BERE  BR
HHEE o

WEFE  (10YR 3/3) ZAIIMEE T ; MITEHEAR
il SRESE BERE -

* TIHBEERALKEHE (Munsell Color Chart 3:ar) » HfthHiEHE
LHFARPEFATS REAEL (1978) : HIBEE o hEEBRUR o
** B BRAEH  REBSHFNLE -
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Figure 5. The soil profile of Yusan Cane grassland showing an
Umbric epipedon (A) and Cambic horizons (Bwl and Bw2).
A lithological discontinuity at about 80 cm from soil

surface is quite envident.
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3.1.2 fopiER (B6—9)

TREERE

W O OB’ O B

a, 0-10 cm
([E6a,b)

E, 18-28 cm
(E7a,b,c)

TBEFENR (crunb) RAEFHIR (spongy) s
& o Z (groundmass) ByH#y (coarse materials,
>10un) EEBOELIPRE (0.50 - 0.25 mm) A
35 (quartzite) FRMTINAZ (0.25 - 0.10 mm) ffy
¥ (quartz) ; HHAIN'EY (fine materials, <10
um) EFE - FEEK (dotted) FE - ES1L (
undifferentiated) FTEZHFHFELHYFE 3T (speckled
b-fabric) ; ¥#FEB S (c/f related distribution
) BEEMEHM (single to double spaced
porphyric) ; —#%fi & + BRE T & TR _ L@
EFRERREYHS - 8. BIRRABEESE s A%
BRIERE » HAPNEINIR (silt) ;s EREHREBF
B EEERTZHRTEDRSRERTR -

B BEE GRS (channel microstructure) » if
253 (vughs) RABHEZPR (packing voids) o K

EEEH 500 un > JEHER (excrements) o

EMEYEE O RBRGE (TREE) RIKE
Reamh  EPETEERFBEERLEE  H5#H
SRR ; BREY BRI (speckled)REF L
MK > X REHEES)T (sericite flakes) ; M EH
FEMBENERTEHEE  BEBFEERETEMARE (
striated b-fabric) » EJBE{tHEYE (phytolithes
) s HLHMIFEBE S i £ REBRIHR (open porphyric) o
DEBHMMAK (closed porphyric) ; HhTH AW & B #H
H (in situ) EARRERY o

TR 1/3 mREHFEH (Kb SRS %
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E6. FRALJE (0-10 cm) ZHIVEE o (a) HEHMIE REFEES T TEER
BRI (EEH 0.25 mm) o FLRAEEKYES 20% » A EHERHRALHE © (b) B
25 EHRAMERE, TUBREERIBOPR (<10%) o B/ 3.1.2 fio

Figure 6. Thin-sections of A horizon (0-10 cm).
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Bwl, 25-35 cn
([E8a)

Bw2/ I BC 40-50 cn
([E 8b)

I CB, 65-75 cn
(E 9)

(nodules) ; ZAHHHEEE » REEBHHER - kE
RESER  ENFAEEEHATRENE -H7a 2 E
JEERERN ETIFEAESMNE - LE (H70) HsEazl
RigEH: (illuviated) REMT/E (H7c) CHEERE
Fedess - LK T 2 Bwl ([E8a,b) #iflFZ o

M-+ 8 2 s E SN > HEB5E (channel)
B LARE E BESU » K49 250 uwn NIRRT
s IFLRBRBERY A 10% o EREN ¥ BER TR A £ g KA
(breccia-like fabric ) MEHHEWERE »r B 5EE
+EH (matrix) Py o

HA¥ (groundmass) AFBORZBRAR (5
WE)  MMBREERE o BN EEER - K
EAMEEITEAHE  REGHRE ; B EEEBEY
B 2508 » Hrh A RESTHR » A5 2RA G SR
(impregnation)  FEEEHEE{ER ¢

BT EEPGES » MAEE (passage) Rk (
excrements) 7F7F » A BB EMIEDIER S +E o

T HEHRER BB EAR (subrounded
) o RFE 2500-100 uwm Z RHAEE (WEAEZEM) L
 HEBTHEER (sericite) R/NUAE AT
B BACREAE ; I NEEERBRRESENER
BAEKE 1500 um» HASHITRNEZRRE ; FOR
B (biotite) o

HEH (groundmass) PNZIE 2R BN
(welded microaggregates » ¥/{X 50 um) ; A% KB
B BRARE AL - BEAREIT TR (speckled b-
fabric) ; HiEH o

W82 SRR B (40-50 co) - fEEESIRER
Do FERERBNTRE o MR AL EFER
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E7. AEBFE ES§ (18-28 cm) ZROEEE o (a) H L EEs b /ERS T L
RN - MORIFEIEE (HEE5) o (b) / (c) 5B LEL (18-23
om) RTFHH (23-28 com) Z#IURE o FTLIBEER 1 E 452 FLBRH T L ipes £
—ft o

Figure 7. (a) Thin-sections of E horizon (18-28 cm). (b) and (c) are

upper (18-23 cm) and lower (23-28 cu:} portion of the same horizon.
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R o

*

(1)

(2)

(3)

(4)

RGPz P ERT £ R - ERABNEEL - BRRSF o FakEEHR
FME » 2R Bullock et al. (1987) 2z MR AT, ¢

R (groundmass) : FEHMN HIBEREFHWE - BIEHEMY (coarse and
fine materials) o HEMY Z o REEL 10 um.

LB (soil fabric) : #5 HIEMEEHE - ALBEMEKS (Bl WHEK
) MZERMECE (EEEHEE) RUEPESHERMIER » RADRZIHEE o L
SMRIHEER B HMRARELH o

Hir LR (b-fabric B birefingence-fabric) : LIEFHREAHLISH
(coarse) M (fine) #7 - L) 10 un BRBHH » HBIRRLZ o HPiEE
JBRF (detritial graims) ZZERELHE » MMMV ALBEITTEZRHE
IR HENE o EXHEEE (crossed polarizers ) T » FEZHMHEES
fy TIRER EITRMAM (birefringence fabric H(ffif§ b-fabric) o fiEal

MNEFTREBITRZZAR  Ko{t (undifferentiated) » Fdfy (
crystallitic) R{&JE -~ FFELEL{&SEl (striated, speckled and Strial) #H
o

oMM ERF THEK - MIEXERLEET » HRFE IR FRIEREET]
ZH o BB EmERENER - FRERBHHZD (RNEREE w)
RESEFHESNR AR - A M) BEH ; AERBREENER -
EETERE w - QIF TERER, BEH SR LERHEER (
sedimentation processes) R EEMBES] - B TREHARE ) AW

o}

tHR % (related distribution) : fBfA4#HEISHBEAY (/) £X
R ASENEEZ[IH G o HpEFE (basic types) #£F 15
A¥ o B G HRBISHELUR S CBESF R o EEBGHF-FHREBER (
porphyric) o HIREISEE MM E A EERAMEYEME T (fabric
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E8. (a) Bwl J§ (25-35 cm) Zf¥PRE o £ L EH (matrix) FERIUMAIL
¥iFYs (impregnation) o (b) Bw2,/ IIBC J§ (40-50 cm) Z{XJERE - °E
KB EMBRIER - TROELBEFERDE (BE¥E) BAEHE

(E¥3%8) b PpREEEEM-

Figure 8. Thin-sections of (a) Bwl (25-35 cm), PL and (b) Bw2/ I BC (40-

50 cm), PL.
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(3)

(6)

(7)

(8)

unit) o +IFIFFEZER (interstitial pores) XT[ZREEX (open) »
H72H] (single spaced) ~ ##Z2f§ (double spaced) R FfFA (closed) HyHE
AREEAFERA 575 ©

ZEBR (voids) : THAFIWIK » RN o 222 o B JhHRE
HiEE 2 =R » BRERMEEZERE 2 BE o — o RIMEZER (packing
voids) » Z8{F (vughs) ERZ8i{E (vesciles) » Z&3E (channels) » ZEfZ (
chambers) REFR (planes) o THEEZEFR) IEERY » KRN ILR -
ZHEEE » FHERNNTHE (peds) Z/ o TZEiE EHHEEARIILIE »
HEHBERER » WARARA » HERIZER » 27EHEEE o MEE
1 HARADAFINZER » BEE  BHERM  KBERT (prolate) » FHE

(oblate) R o TZ23E | $EHKE » BIRESRRIE » SMRARA » BEE LG #
PHEABENFURR o TZ20E ) 55 HE - HERZEEEE » BXE  JERE
¥ o HFR (planes) {KFLFH=FHh 2 HEAIMZE ©

HE3 (excrements) » XHEIE (fecal pellets) : 2-4+EM 28kl » £
FEEBEA (NERF~ B ) REBHMEREIEER o

1% (nodules) : Z+IF{LEH (pedogenesis) FERLRIEY) » T BEIEHHEZK

(geogenesis) Z#5#% o IR LBALENRE - 261 T HEFEHE » &
{LR{L2E S » R ESMNERRERY > REZEERK » BERKD (
Soil Survey Staff, 1951), o

iEE (phytolith) 5 LBhEBMWERERTELES » REEVENE
R ©

3.1.3 +BEERIBEER

g 85 BTBEUEZ BEUEEE RAEREEENAE
(low grade metamorphic schist) Fifk o A ELIE AR T SHEHRNE

BROAVEBNESY » RESHEMNE EE (3, Bw) A/BR > TLEE

138



[=]

9. ICBJ§ (65-75 cm) ZMUME - FEREFRE » FEAMMKE » +8 » &
B D o

Figure 9. The thin-section of I CB horizan (65-75 cm), PL.
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REMRFREAR » SUEEr BT B NS (colluvial deposit) o

7 Bw2/1BC J§ (40-50 om) » REBHEALZE - BHEEMEDSHR
(FHE&) - BEM (groundmass) FHIEMW o H EF (Bw, 25-35 cm) MELL
IS » SUERESEIREEYL o BRTE/UIEA (weathering) &AW T (
bioturbation) » HAli tIBEHFERF (pedogenic processes) WA i@ o 7 E
J& (18-28 am) o[ Bw jEZ ik » LB 2REMBOVHE X » TREMK
tER Lt (hydromorphism) J&FE » HHHMBE R K (Lleaching loss) {EF o

3.2 XBZBFH

SERLE I EE LR E TR  EARET L BRE R SR
FABERENR o REZ » EEiTEELBuERN LY (TEBTHWE
F¥ G EREE | (test of the uniformity of soil materials) o fR{EFE
HEENEREERANSERETR » RETETUERS 1B LT ERN
ERAAREE » RN LIRS ERY TREFR ) BRAE o BAIERE LA T EEM
) RN ST TERENEREEL o HAE—RRIRBILEELE (Hln
BE) 2EMS (E+ER » BESAR) SRAl (RE/ESE) fmiE
o (R C BLEY) MZRITE o mRakEeks  ITELEas
BIFERE » WIS ER I o LIMBE MR » RISNVRIER (addition) » HIINA
HMIA L Rseh s BAER (trenslocation) » HANES F R EMR A E
BB ; @{LfEA (transformation) » M= F{t4 (sesquioxides) HF
L L R H AR 158 (pedofeatures) FJEFE (Buo et al., 1980)

o

3.2.1 LHYSEERERE

T R AR E M SR LIRS - FETLERHR
o {HE » BF B LBER  ERBENASEYERLBSE - MLIFER o

Barshad (1964) RISFHIE T » EE HBHHCHEEE ¢ (1) LU
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ik o TP HEEE{LEY (resistant minerals) {Si@EpREHN (IR
BREFENES) CaENEESH 5 (2) RENS > HaNSEREANREEE
BEAtBZz BRI (3) EEMEER(EITADNBHNTSE o (4) FHEH
FHESM  CEEMENES  (5) FERN (AITADR) ZXEFENEAEE
MRz EESM o FHRNERE (3) & (5) o JFEIMARY (0.25-0.05 om) {4
MIFRNMESE  ELBEEANEESMA (E10) 5 & (0.25~0.05 mn
) ) Zr (§% s zirconium) E2K (8§ » potassium) BIEBESH (E12) o

PHEBEER TSR (B5-3.1.1) ZEE» 7 70-90 on & » RBAE (
value) &% (huroma) HEAEMEHE (R3.1 HBEIEER) » HRARARE
MAIRE c WA 45-70 on BYBE/BER 4/4> TMHT 70-0 cn &
3/3 o EHibARBE BB IR L o BF - MR (0.25-0.05 mm) RIS EILIESS
TERZEHISA (E10) FRHERES o B 10 &> 7 70-90 an Z B » {88
SHHMBRERBRBEOREETLE (soil layer) FHIBEMAR o LRARKEMN
BREAFHERER 11 o BEhHDRERRE 65 on ff) 42% F| 75om REFERER
HE| 68% o W[ R, 75-85 cm FEE - o[ R —E{EEE (lithological disconti-
nuity) B °

BEBEE 10 8 11 2B EST - 81 40 on DIRZRSHR
BAOME 50 cn & » FRTRANE » SHAENKRE » TLBEE 45 oo
(40-50 cm) p& » FRE—TTEERVEERTET o

MRFEEFEELZ K & 2r MAEEEL EEIE 40 on ZHBREE
TEFIEM » B T45 om LATF » RTHE 70-90 o g5 » HERE{L#ERE—{HIEE
DRALHBRR o B LBRRE - TLIRRIL S A E 0 - 98 4£7£40-50 an
BZETEEL 70-90 on R BB EREHEE o

FREEMEBESWINE 13 fix o BFEEREE (total bulk
density) R{EEMHRTHERN > IEEBRYZ AR WAL EFMEE (fine-
earth bulk density) 2R ER AN > 1R (< 2 mo) {SHLERZ
oo mEz2E (AIE 13 $3HRE5) NERHEER (> 2 mn» coarse
fragments) HEIRIN S o REULEI13 B - 40-50 AFEHETHE—TEHE o
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0.25-0.05 mm sand, %p
0 10 20 30 40 50

I I I )
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30

40

S50
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70

80

90

100

110

120

B10. #ITEE LB IR (0.25-0.05 mm) R{GRURNEIK (52 ) ZEREH
EEE TR E B o

Figure 10. The depth distribution of fine plus very fine sand (0.25 -
0.05 mm) based on non-clay fraction of the studied pedon.
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Hil. §TERZLBED 5 BRERETESE o
Figure 1l. The depth distribution of sand, silt and clay fraction

of the studied pedon.

23



FHBEHEEERERELHF RHABNSMEE (lithological
discontinuities) o FFEILHRAIET MM 40-50 om & » FECEEETUEAL
fRR » EERFEFESEAREAL (REALCERE » BERE/ RS RS
cHEZ  UFEEME - IREEE (RAFWEE) DL FEf) HX » EHFE
TRBERIERE ko FLERIEAL o R - TR TIRE B EIEIEAHE - 1L
2 4 B~ R ESER ) R E#SE -

3.2.2 THWEFIBE

3.2.2.1 BE{L{EA (welanization) : FERTHMF L 10 oo MARKER
B 13.30% - TR TR (B14) - @afEfFgkt (0-10 cm) MBREHES
10 an DITFZ iR R4t o SHELEARE RZKER » ZHAEEYIE
RIERE - ERIBENERY SR REEPELLHRNTER (
Nielson and Hole, 1963) - @RHMMNZILEAMNTITHERBTEMNER
SRERRFET  MARESARNERY o % 20 oo LUTHLEE  BEFD
& (<2%) WYE#E  REARDITERREVEFEECHRSE  ROEE LE
TEARHED

FLFEMNS » FTE LREPEE LR o B6b PR » ATEMEATH
TE FEEBREEBOERY  WHIR - ATEERENEEREED
» EHYMBERE LA  EEMSETERTEXRNZFEEY (isotropic

brownish masses) o

3.2.2.2 FHBEMNE : LHEBELETARRTD - ARETE BB~ Bk
B SR - MR IR IRE - RS RS - EERBREFEIL
BRERIET o H13 FREFREEERL 40 an 2 » H 10 om [ERY 0.67
g/em® » F|T 30 om EEUEMPEE 1.24 g/on® > BETHE  BEERR o M
TEREE » BRL 40 oo TAZBLEGRQERTEMNRL » R THEE
s {B2F] 40 om LIF » BEE TR0

TEMLA BT B MR - TLISREARSEAIR LT 40 oo LIRHEALIE
RRE > #YENBEEREZCHERML (<2 o) » AAFENEERM L
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Zr,ppm K, %
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B12. ELFITEE LS o MR (0.25—0.05 om) &3F (K) 84 (Zr) Moo
Figure 12. The depth distribution of Zr and K in the 0.25-0.05 mm sand
fraction.
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Bulk Density, Mg/m?®

cm

0 0.5 1.0 15 20

T i i
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40
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e tot. Db
A fine-earth Db

100
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13. RINETERE IR EBEE (total bulk density) HHMLARTE
(fine-earth bulk density) RJEEES AR

Figure 13. The depth distributicn of total and fine-earth bulk densities

of the studied pedon.
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Organic C,%
cm
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Eid4. FNFHTERLBZERBREERIL o
Figure 14. Changes of organic carbon contents of the studied
pedon with depths.
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FRERBRTES - MHERE (52 m) Y%L, 7 40-60 cm ZF] - LB
BIL 40 om EILEGE 60 o BAGS o BERML  FUHE 11 hEHE
ol 11 7 40-60 om [ - MER AR EDRAGHE 15% BMF] 40%;
RARE 35% HiF] 15%; sSHRMURRE o HERBE 70 co UTHREERA »
MERENT (B IBRK) ZBEEATA (H13) o

3.2.2.3 =T H{tHHBEBREMER: @ 16 BEMEARRMER (dithio-

nite-citrate, Fe-dc ; ammonium oxalate, Fe-ao ; sodium pyrophosphate,
Fe-sp) REEIMIE > EFITERNEANI BT 83 McKeague et al.
(1971) 2K » BBR Fe-dc HIEMAR{LM (nicrocrystalline Fe-
oxides) » ZEEFEHE /L (amorphous inorganic Fe-oxides) » J LA
RS (organic-complexed Fe) ; Fe-ac BIEEMEM S LR ARY
G ; Fe-sp AR Z AU A o McKeague et al. (1971) XigH » FrEEfk
o EALE ISR/ SRS BV ELEE - FER S R Rk (goethite, o ~FeOOH)
R (hematite, a-Fe0q)c i X- K&k (XRF) JEMMZEME
» Bif Fe-de FRAIEZ &S > MAWEBMAZE (silicate Fe) o E I, »
16 F2 I BoREREBEGH (Fe-sp) ELEMEMNEESH » 4
LI & RRD (<0.5%) o T AREEHEM AL » B Fe-sp

ERABHE - FRERE 110 oo MEER (L LHEMLEE (I
Ba)  RZEWEBMAZE (IV 3H5) 40 call T2 8 H T EEWETE
WAz (NREBMPARE/LZM) /Bt I,0,0, 228FES T
HRFERE o

BRI EALMANRLEL B f§ (60°cn) BELEE R « 4 10 cm
LA RYA80 & BABE D » 20-50 om BEE o BHB THUEEAEI BRNEER
B (vertical translocation)r BIEREREYM » ¥R +SIER o FEHE
T 2 20-40 omZ ff - X&FULSRATEE » FERMH (in situ) M -
MsEE EEES TR » RSB ERLERLENRE » BhFTRE
T8 B SR /ER (transformation) Fizk o MG+
J& > ATLIBR IR E 2 ETE (diagnostic horizon) » FBEEIL Bw f§ (
cambic B horizon) o i H{EEBEEF{LIER (braunification) (Buol et
al., 1980) o

28



10

20

30

40

50

60

70

80

90

100

110

120

-~

~O.]
.

01-!-

m—nm Fe - tot
Oo—-0 Fe - dc
L=/ Fe - a0

B15. ELFTERIE  TERRREHERESHE -

Figure 15. The depth distribution of total, dithionite-citrate-,

oxalate- and pyrophosphate-extractable Fe.



}RiEEREE Bul JB (25-35 cm) WP (H3.1.2 i E8) - EHEM
STESHRARE  TEESIEESESBELBEE (groundmass) N °

E15 MEMESI RN S AEE » N LR EE Ay SRR - XofRET
SEILERE L EWILZEE (cambic diagnostic horizon) » TR{LIER
(podzolization) » BIEBH{EA R BIEEFI (incipient stage) o

3.2.2.4 E1FW : FREMNEIBRWER X- X#HE (X-ray diffraction
method) {EREMHIE c EHRFMEDEER (R 10 K59R—IEEX
) BIEESTE% - BRES FEWMEEAHE o A 0-40 co R—H (LIE6 82
17 BFREZAE) - BRE 40-110 cn E (LIE19 520 H%) o B 17
-20 BEFLIRFEHNEAR IHREHE (diffractograms) o {EH 17
-20 FESR - BOEMFE (0-40 cm) RIEELHUAEMERIEH 50 coll T LAY
B LB RA R B o

16 Bt (0-10 cm) MIRSKL X- JEREAHTE - HUERMKRER « 8H
AR R (S22 F T » B d-spacing 7£1.48, 1.04, 0.71, 0.05, 0.43,
0.32, 0.25, 0.20 nm Zsi% o B ATEEZ B LM AIE R (vermiculite) » {F
BA (illite) » & (kaolinite) o {E7E$FfEF (23°C, 100°C, 300°C)
BRI » 43k 1.48 nm & 5 34 1.04 nm % - HEFF 0.71 am RKELLT
2R ; SEARFILE 550°C RRERF » HXKE 0.71 R ErER L 0-10
cn B2 LB TEERKEFRFRE (hydrous mica or illite) » RAR
f#EF (vermiculite) o FF KA HIREM 0.36 nm LM » MErERHE (RIME
BEFRBIHPE) mHHE (keolinite) FF7E o Ak - B 16 fiF 0.42-
0.43 mm 2204 METERARZFE - HFEEZ  0-10 an FELWHE
BE¥E  EELRESR °

[FIBE - Bw J§ 30-40cm Z1J§ - HEHE (H17) HLIBHHER TR
HEZ 0-10 oo BHFE » EERAEE » SREBRE AR o B THEE
RREESIBIAETRETHRE » REFERTFHZBY » sk LE (0-
10 cm) ZAFRGEAT X SeBeadr - HERME 18 o [@ 18 fRIERAE
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B16. EINFFITERLH 0-10 cn WEFTH X- FHEEIHE o
Figure 16. X-ray diffraction patterns of the clay fraction
from A (0-10 cm) horizon.
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K, 25°%
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K, 100°c J

e

..
o
w

E17. FEWETERLIEH 30-40 om RER LM X- JERSHHE o
Figure 17. X-ray diffraction patterns of clay fraction from
Bw2 (30-40 cm) horizon.



0.33

0-10 cm
0.43 —_—
‘ 0.32 0.25
1.00 \ 0.26 0.23 nm
o \pw \J i
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L ! 1 1 | 1 I
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0.34
0.50
048 50 - 60 cm
0.72 0.43
102 sl ossl| o, 025nm
25l { NV
|
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1 1 ]
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E18. FILFITEFELEE (a) 0-10 cm K (b) 50-60 cm REIFHIHT X-JEHELHE o
Figure 18. X-ray diffraction patterns of silt fraction from (a) 0-10 cm

and (b) 50-60 cm depth.
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BRARRME - BETE 0-50 on +BZELSLHILEWRE (pedogenic
origin) » JEBEFE o

19 £ 50-60 cm EU#EE (FEEF IBC [§) fEsSTHE o E s
Flsies 1.44, 1.03, 0.71, 0.50, 0.478, 0.427, 0.36, 0.34, 0.284,
0.25, 0.20 nm £11 L8 > EREZEHES A  FRE  EREKES

(chlorite) o E7r8FffF0 (23, 100, 350°C) FEIEAEF - H 11 EdtditR
s, {H 2 SHARFIELE 550°C R¥ - 0.71, 0.478, 0.36, 0.284 nm Al 7 4
» FREAS SR A FAE c At IBC (50-60 cn) ZETHMEERKER (
hydromica) R4 EEHAEMEKES o B 20 ZHRAERE 21 (950-100 cm)
FALL > HZHEH 50 oo LITZ 18 » BLEMERAEERFRAEDE
RIS RERSHE c EREKRATTRR-ANGERES o EER (low
charge) #27 » B KFAEMERERE 1.4om L& e HAZEK 1.0 nmo
B FESTERE - 1.4 om RIERFZINE (300~500°C) TiHkZiF » RITTEIE
Hi% A 737 (Barnhisel and Bertsch, 1989) o

fEgstE (E16~21) & SRUBTERNBELBMERRFRA
(illite) X#BAEFR (hydrous mica) o B¥EJF 0-40 cm HHFER - TF
J& (>50 cm) MEEEER - HER - HEIPWERKREEREZRR LS
K HARBORZ 5 TR 40-50 om & - TIHCEMENEESRANE (3.2.1
B ZBEBEHYE o

AEHUELHFTERLRETE RSB EHNRE - KREGEEESF
WEERERNER » MAKER (hydronica) FEFE KRS LIERH
REYBE4 (Fanning et al., 1989) o AEFHAEMININE=RKREE
FLH AEEFSIEFHLIETY (188 - 1984) o HIMERTRMBHER
BEE > HERENIENELH (58 REFK) o Douglas (1989)
RE AEEBRKEA RS HETZIENEHER - M48H LR
ERHEEKERE > 50 an DL EEER (16, 17) » 50em LITEF#kTEA

(Ef19-20) o AEBEBRELZIBE > & K BPWTRBERE Fet
BEEALIER (Vicente et al., 1979) o E][@ 50 om LIAZ +/F - & EH
RS (R5) > MEFRERMRECERTFEE (RS- EHLS) o
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H19. EWFTERLE 50-60 oo EERLH X- HBHHE o
Figure 19. X-ray diffraction patterns from clay fraction of
I BC horizon (50-60 cm).
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E20. FEUETER R 90-100 cn REF LN X- FEHE o
Figure 20. X-ray diffraction patterns from clay fraction of
ICB (90-100 cm) horizon.
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BEEAHENREIPARZIEE » e TER LR TIRRERL (
Inceptisol) +#§c X BB (fragipan) A » HUBEHMK L (unbrept
) EEAE > WERERARL t (Haplumbrept) KM o ARARLE K2 H MEE A &
SREVFER (HBAE s XBR - FALREN B/ el k1 E8E) -
R MR ER G 1 (Typic Haplumbrept) B33 o

EE 5 ERH (Soil Taxonomy) H)tIR (Soil family) H¥HIRH#E (
Soil Survey Staff, 1990) HEAERUBIT HEMHTSHIE :
(1) ¥Rk (particle-size classes) : i (fine) » #{E (clayey) o
(2) Wik (mineralogical classes) : {HHKFHERY (illitic) o
(3) BT R (soil reaction) : EE{E (acidic) » pH<S o
(4) 1184k (soil temperature class) : ZFE¥Ffy (frigid) » FEHF+E
{MAST) {EHK+ 8°Co
(5) BIMEEEMR (soil depth classes) :iE (deep) »>50 cm o

HEREFBESEURELGFITER LB 2R - 938 L2 RBHESHE
B » {KEEI L35 BRH# (Soil Taxonomy) £ "HIFME « FREHT -~ NRY
HMENHE LG - (Typic Haplumbrept, fine clayey, illitiec, frigid. &%
= Bk A LB 5B R > MBS Thorp F Swmith (1949) MBIEREE (
Leung and Chen, 1957) S HZAFHEHLEIFRE (KFR, 1980) - AREE
BAh R SEBRSRFENERE L BEMASZRET » FEEREMEHNTHE -
IS « EIR1# (zonal soil order) BRI EIK{LL (Yellow Podzolic Soil
) KE:% (great soil group) o #%3E (FKFE - 1980) BFHMIELZHE » (B
EIEEILI R TEMARS BRH  RELRTBELZERILL

4.0 #3%
KX EEEFADBANSRUEHTERTH > BEE DERFREOK
3 o B LR EE A USSR (Lithological discontinuities) » K#
7£ 40-50 B 70-90 cm FEE o

BEFREAEERE RTHE 2 FERBENERYRER B BHBNE
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5.0

ILEFSRBEER » RRIBENERS & BR LA TEFIOCLSEHMN -
Hermup R LA o Bt » EEXTFAR ¢ BE{t{FH (relanization) »
BEHMZIEE ; BILfER (loosening) » RLEFMEEM T 5 ##{LEMA (
braunification) » FH#Y R IEEFRASFNEREH » ZOHMNKRIELIER
(podzolization) o

R EFEFE (pedogenic processes) &R » ER W EKE{LERE
(umbric epipedon) A #%{l B J§ (cambic horizon) o« HEIE +EEFE

Al-(E)-Bwl-Bw2- 1 BC- I CB-11 CB o £ L LBHIT + A ~ S MIATE
JBreasak + (Typic Haplumbrept, fine, illitic, frigid) e

BE LK

EBRE 197 SESUERZAREHFHEREERIECMEE - £HARARE

» PEFEERE T  1-16 0

XA 1986 ABMEAEFHET - ABFEERELER

SR 1986 MEMIBEFHA LB RATR o AAFFER 1(2):155-176.

PE® 1989 ABEERARNSLEFEARSSHEE  ASBERAEEE
KR o #£ 120 o

HER 1980 SEFARTEEER o KFHRLR

BEL HRAUME BEEE =EE 1983. XEMEFAERFRERBEYE
BHAERE - NEBERENIKR -

BUEER 1976 BMZHMAK o BHET] > 181 329-360 0

39



BEt 1978 LR o pRETAFERK

RWE GEEAWE 1984 EIFITZAREREBARR o HEEMEFET 17(1) ¢ 33-
Bloe

WEEAS 1961 HEUHhZ 138 o B ETI 12(4) ¢ 78-95.

FEL BEFR BRRE #HERE 198¢ SEELUHTEERZENERER
T o PEEMRBEFT| 0 17(1) : 1-320

Barnhisel, R.I. and Bertsch, P.M. 1989. Chlorites and hydroxy-
vermiculite and smectite. pp.729-788. In J.B. Dixon, and S.B.
Weed, (eds), Minerals in Soil Environments. SSS A Book Series,

no. l.

Blake G.H. and K.H. Hartge - 1986. Bulk density. pp. 363-375. In A.
Klute, (ed.) Methods of Soil Analysis. Part I . Agronomy 9,
Am. Soc. Agron., Madison, Wisconsin, pp. 1188.

Bullock, P.,N. Fedoroff, A. Jongerius, G. Stoops, and T. Tursina,
1985. The Hankbook for Scoil Thin Section Description. Waine

Research Wolverhampton, England.

Buol, S.W., F.D. Hole, and R.J. Mccracken. 1980. Soil Genesis and

Classification. The Iowa State University Press, ames, Iowa.

Collinson, A.S. 1977 Introduction to World Vegetation. George
allin and Unwin, London.

Day, J.H. 1968. Making Soil Monoliths. Monograph 1372. Canada
Agriculture. COttawa, Ont. 15 pp.

40



Douglas, L.A. 1989 Vermiculite. pp. 635-674. In J.B. Dixon, S.B.
Weed, (eds.) Minerals in Soil Environments SSSA Book Series,

no. 1.

Fanning, D.S., V.Z Keramidas, and M.A. El-Descky 1989. Micas. pp.
551-634. In J.B. Dixon, and S.B. Weed, (eds.) Minerals in

Soil Environments, SSSA Book Series, no. 1.

Hunter, A.H. 1980. Cation exchange capacity. In Suggested Soil and
Plant Analytical Techniques for Tropical Soils and Research
Program Labs. AGRO Services Internmational, Inc.

Leung, K.W. and T.T. Chen. 1957.. Soils of Taiwan. J. Agri. Asso.
China, New Series 20:1-26.

Nielson, G.A., and F.D. Hole. 1963. A study of the natural processes
of incorporation of organic matter in to soil in the Univer-
sity of Wisconsin Arboretum. Wis. Acad. Sci. 52:213-227.

Ross, G.J. 1969. Acid dissclution of chorites:release of
magnicium, iron and aluminum and mode of acid attack. Clays
clays Miner. 17:347-354.

Ross, G.J. and H. Kodama. 1974. Experimental transformation of a
vermiculite. Clays Clay Miner. 22:205-211.

Sheldrick B.H. 1984. Banalytical Methods Manual. 1984. Land
Resources Research Institute, Centribution No. 84-30.

Agriculture Canada.

Soil Survey staff. 1951. Soil Survey Manual. USDA. Handbook 18.
U.S. Government Printing Office, Washington, D.C.

41



Soil Survey Staff. 1990. Keys to Soil Taxonomy. SMSS Technical
Monograph #6. Forth Printing, Conrnel University.

Tabatabai, M.A. and J.M. Bremner. 1970. Use of the Leco Automatic
70-second Carbon Analyser for total carbon analysis of soils.
SOC- SOC- Am- PI'OC. 34:608-610-

Theisen, A.A. and M.E. Harward. 1962. A paste method for preparation
of slides for clay mineral identification by X-ray diffrac-
tions. Soil Sci. Soc. Am. Proc. 26:90-91.

Vicente, M.A., M. Razzaghe, and M. Robert. 1977. Formation of

aluminum hydroxy vermiculite (integrade) and smectite from
mica under acidic conditions. Clay Miner. 12:101-112.

42



Bff £% : &SxIUEILEFFTTEER T8 ¥R Pris

43



#1l. XBRBEZLAERSRLGITER LA EE
Table 1. Total and fine-earth bulk density of studied pedon.

Horizon Depth Total ** Fine-earth ***
cm g/cm? g/cm?
al 0-20 0.67 0.66
Bw 20-40 1.24 1.23
Bw/ I BC 40-60 1.39 0.89
IBC/ICB 60-80 1.53 0.80
ICcB/IICcB 80-100 1.52 0.87
IcB 110 1.36 0.95

* FHEEERKIUEZ T (average of two determinations)
* BAMEERBRVIHERBZEEAN  TE2481E (<2m)
REtE (C2om) ZHE o
ek T AREERM L HE (<2m) REISESHIE
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£ 2 . AEUERITBZNESN
Table 2. Particle size distribution of the studied pedon.
Sand silt
Depth Clay
2-1 1-0.25 0.25-0.05 total 50-20 20-5 5-2 total
mm mom mm u u u < 2u
cm % % % % % % % % %
0-10 0.25 1.02 2.06 3.33 29.57 15.34 5.95 50.86 45.81
10-20 0.20 0.41 2.85 3.46 30.48 11.23 5.53 50.84 45.70
10=-20#* 0.07 0.27 3.76 4.10 79.65 2.81 9.77 92.23 3.67
20-30 0.07 0.47 3.70 4.24 20.03 17.34 13.95 51.32 44.44
30-40 0.33 1.05 3.58 4.96 28.13 18.56 6.28 52.97 42.07
40-50 0.14 3.93 21.11 25.18 26.23 11.61 11.42 49.26  25.56
50-60 0.74 17.47 25.45 43.66 20.53 7.69 9.03 37.25 15.09
60-70 0.23 13.73 29.26 43.22 20.91 7.40 11.84 39.75 17.03
70-80 15.79 28.96 23.90 68.65 10.75 4.97 6.69 22.41 8.97
80-90 0.01 23.1%9 34.86 58.06 13.96 8.56 8.55 31.07 10.87
90-100 11.18 26.23 23.66 61.07 14.80 5.09 8.89 28.78 10.15
100-110 16.52 26.21 20.75 63.48 14.72 5.51 6.93 27.16 9.36

* B E J§ (broken E horizon) o
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# 3. ARRLELHTER LB REREFREER

Table 3. Soil reactions and organic carbon contents of
the studied pidon.

Horizon Depth(cm) pH (H:0) pH (CaCl;) Org.C %
A 0-10 3.52 3.33 13.30
10-20 3.64 3.36 2.48
E 20-30* 3.62 3.36 1.75
Bwl 20-30 3.61 3.47 1.94
Bw2 30-40 3.69 3.65 1.84
40-50 3.82 4.11 1.92
IBC 50-60 4.04 4.16 1.86
60-70 4.16 4.24 1.58
ICB 70-80 4.25 4.39 1.00
80-90 4.42 4.50 0.86
IcB 90-100 4.52 4.55 0.62
100+ 4.66 -— 0.57

* BAE4 E  (broken E horizon) o

46



#® 4. GEOUFEWFTER B2 P 14 N0 BHENZ BT

s FEEE T EiRaE (CEC) REFELQFIE (BS) o
Table 4. Exchangeable cations, cation exchange capacity and base

saturation of studied pedon using 1M neutral NH,OAc method.

Horizon Depth Ca Mg K CEC* BS
Cm ——— cmwol(+)/kg %

A 0-10 0.53 0.21 0.35 30.8 3.5

10-20 0.14 0.08 0.16 18.4 2.1

Bwl 20-30 0.09 0.03 0.09 13.4 1.6

Bw2 30-40 0.08 0.02 0.08 i2.5 1.4

40-50 0.08 0.02 0.09 10.5 1.8

IBC 50-60 0.08 0.01 0.08 9.2 1.8

60-70 0.09 0.01 0.09 9.7 2.0

Ice 70-80 0.13 0.02 0.07 7.0 3.1

80-90 0.06 0.01 0.07 8.3 1.7

I CB 90-100 0.08 0.00 0.07 6.7 2.3

100+ 0.07 0.00 0.03 6.1 1.6

* EOCRHE NaCl #HEE: - B CEC <1.0 cmol(+)/kg, MAFFIF o
(The CEC of 24 NaCl extraction is lower than 1.0 cmol(+) kg

for all samples and is not listed therein.)

** SAES E B (broken E horizon)

47



% 5. SEUFLERLHEI TERREE R 28R o
Table 5. Extractable iron and manganese, and total iron content (XRF)

of the studied pedon.

Dithionite Ammenium Sodium Total,
Horizon Depth —citrate oxlate pyrophosphate

Fe Mn Fe Mn Fe Mn Fe in

Cm % ppm % ppm % ppm 3 %
A 0-10 2.46 52 1.08 33 0.54 12 4.56 0.02
10-20 4.12 30 1.21 14 0.61 5 6.60 0.01
Bwl 20-30 4.55 43 1.48 26 0.68 7 6.98* 0.02
Bw2 30-40 5.45 42 1.43 30 0.66 7 6.85 0.02
40-50 2.71 82 1.99 92 0.77 16 6.75 0.03
IBC 50-60 2.65 107 1.67 128 0.73 23 6.34 0.04
60-70 2.58 158 1.41 177 0.55 33 5.90 0.04
ICB 70-80 2.54 343 1.14 348 0.54 50 5.87 0.07
80-90 2.70 387 0.93 456 0.48 54 5.73 0.07
mes 90-100 2.20 389 0.74 423 0.18 26 5.73 0.08
100+ 2.39 381 0.83 355 0.12 20 5.47 0.07

* EEFHBENFERZEEREN E B SRREZ &SR 2.27 & 0.01% o
(Contents of total Fe and Mn for well-developed and brocken E horizon are 2.27 and
0.01%, respectively.)
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