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Pedogenetic Process and Taxonomy of Yellow Soil in Chongqing, China

WENG Haolu, CI En', LI Song, LIAN Maoshan, CHEN Lin
(College of Resources and Environmental Sciences, Southwest University, Chongqing 400715, China)

Abstract:  Objective Yellow soil, an important arable land resource, is extensively distributed in Chongqing. However, so far,
little is known about its pedogenetic process and attribution in the Chinese Soil Taxonomy. The aim of the study was to make up
the missing knowledge in this aspect.  Method In this study, 5 soil profiles were prepared in 4 plots of yellow soils developed
separately from different parent material (Quaternary Pleistocene old alluvial deposits, sandstone weathering of Xujiahe
Formation, limestone weathering and purple rock weathering) for analysis of soil forming environment, morphological
characteristics and physico-chemical properties, to determine pedogenetic processes of the soils. Result Results show that in the
Chongqing area, yellow soil that developed from sandstone of Xujiahe Formation was quite high in desilication and

aluminumation degree of soils, followed by the soils developed from purple rock, and those developed from Quaternary
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Pleistocene old alluvial deposits and limestone were relatively low in desilication and aluminumation. Comparatively, soils
developed from sandstone weathering of Xujiahe Formation were more typical, which distributed in the altitude of 350—1 300 m.
Correlation analysis of pH with clay Si0,/Al,O; shows the coefficient was 0.71, reaching up to a significant level (P<0.05), which
meant that pH would regulate desilication and aluminumation of the yellow soils. And Fey/Fer in the soil was 50%—60%, this may
because the climate in Guizhou was more humid and cold.  Conclusion By referring to “Keys to the Chinese Soil Taxonomy
(third Edition)”, the 5 profiles were found to have the following diagnostic horizons and characteristics: ochric epipedon, cambic
horizon, argic horizon, udic soil moisture regime, redox features, mesic soil temperature regime, ferric property and alic evidence.
The 5 profiles could tentatively be sorted into the soil orders of argosols and cambosols, and further into 3 suborders, 5 groups
and 5 subgroups. Reference studies of the 5 soil profiles between various soil classification systems shows that the Chinese Soil
Genetic Classification and the Chinese Soil Taxonomy (CST) do not have any simple one to one corresponding relationships, as
for yellow soil in the Chinese Soil Genetic Classification, certain discriminations begin to appear at the genus and species levels,
while CST demands soil information more quantified, and hence is more accurate in classification. And the reference between
CST and World Reference Base for Soil Resources (WRB) shows that the soils belonged to argosols of CST were Luvisols and
Alisols in the first level of WRB separately, and the soils belonged to Cambosols of CST were also Cambisols of WRB.

Key words: Chongqing; Yellow soil; Pedogenetic process; Chinese Soil Taxonomy; Reference
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Table 1 Soil forming environment of the tested soils relative to the profiles
HITH S Hb o5 MER WK et =235 3 A
Profile No. Location Altitude/m  Topography  Slope position Parent material Land use
HO1 /KB A4 454 ikl Libid FER FRIEA A WALERIE Y i
HO2  HZIX Rt 389 ikl T =% RF WA K AR i
HO3 ARV TH 1291 Tl et =5 RG AR A WAL TR AR R b
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HOS AKX =) 244 B L SRR R g AR Fith

LY
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e

Bl 1
Fig. 1
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Pictures of the tested soil profiles
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Table 2 Morphological characteristics and particle size composition of the tested soils relative to the profiles

+IEEI© WORLZE AL (3 )
Hms WE Soil color Particle size composition ( USDA ) /%
=2/ BrA 1k b
Profile  Depth #b%i Sand ki Silt
Layer T T 75 New growth ZFh#i Clay Texture
No. /cm (0.05~ (0.002~
Dry Wet (<0.002 mm )
2 mm) 0.05 mm )

HO1 0~15 Ap 10YR6/4 10YR 5/4 38.99 26.32 34.69 it
15~30 AB1 10YR6/4 10YR 5/4 19.58 46.98 33.43 B+
30~67 AB2 10YR6/6 10YR 5/6 18.77 48.83 32.40 WL
67~110 Birl 10YR6/6 10YRS5/6 #REEBES”, FRIKE® 927 39.49 51.24 Ht

110~130 Btr2 10YR5/6 10YR4/6 BRARBEL", BRREE® 1261 39.12 48.27 Ht

HO2 0~20 Ap 2.5Y6/4 2.5Y5/3 61.33 18.11 20.56 et S
20~37 Btl  2.5Y6/6 2.5Y5/6 B R 57.09 17.65 25.27 iR+
37~57 Bt2 25Y7/8 2.5Y6/6 B R 51.16 18.69 30.15 iR+
57~108 BC  2.5Y8/6 2.5Y8/8 70.48 14.26 15.26 Wi+
108~141 C  2.5Y8/1 25Y8/2 76.45 17.72 5.84 Hemw +

HO3 0~19 Ah 25Y73 2.5Y6/3 30.30 48.71 20.99 e+
19~54  Btl  2.5Y7/3 25Y6/3 bz 23.68 49.80 26.52 B+
54~82 Bt2 10YR7/4 10YR 6/4 bz 26.35 43.83 29.83 it
82~102 Bt3 10YR6/6 10YR 5/6 Rk I 29.20 38.88 31.92 it

Ho4  0~14 Ah 10YR7/6 10YR6/6 27.17 38.93 33.90 FEL
14~30 Bwl 10YR7/6 10YR 6/6 25.80 37.41 36.79 FEL
30~55 Bw2 10YR7/6 10YR6/6 24.08 39.92 35.99 FEL
55~78 Bw3 10YR7/4 10YR 6/4 24.38 42.01 33.61 FEL
78~98 Bw4 10YR7/8 10YR 6/8 33.62 34.63 31.74 FEL

HOS 0~20 Ap 7.5YR6/3 7.5YR4/3 47.88 31.39 20.73 B+
20~50 Bw 7.5YR6/3 7.5YR4/3 27.03 54.83 18.14 HigE
50~135 C  7.5YR6/4 7.5YR5/3 10.04 64.49 25.47 HagE

D Ferromanganese markings; @ Argillan

22 TEAFEMR

M 3 nTA, fEAEIm AR )ZE b, BREIT HOS
f) Bw JZ pH Ny 6.7 4b, HA4xHIH & 42 pH ¥/N T
6.5, HAHIE HO2 A HO4 (945 %42 pH H/NT
5.0, SEomERYE; A A LK E AR L E
H0.87~16.98 gkg !, HA&H ALK SR

I B R R B IR G T R R )
KA ZE ) CEC ZE4LIE N 5.89~41.74 cmol-kg ',

AR EAE S HO2 /Y C J2, Hgvkhm kA2
CEC ¥JKF 8.00 cmol-kg'; il HO2 Al HO4 )58
Pk gn &R, i HO3 Wk, i HO1 A1 HOS
TR I HOS A HOL 45 & A )2 2R I A 1y
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Table 3 Chemical characteristics of the tested soils

- R pH ALK PR RS 24 it ISR ERJEHL AN
Depth Organic carbon CEC Exchangeable Al Base saturation
Profile No. H,O KC1
/em / (gkegt) / (cmol'kg™") / (cmol'kg™") 1%
HO1 0~15 5.6 4.5 12.06 24.83 0.17 55.71
15~30 5.6 4.4 12.28 27.60 0.11 51.69
30~67 5.7 4.5 6.98 32.45 0.40 51.45
67~110 5.8 4.5 3.83 27.24 0.26 58.27
110~130 5.8 4.2 3.53 31.31 0.13 50.37
HO02 0~20 4.6 3.6 16.98 16.00 7.19 44.61
20~37 43 34 10.36 18.32 9.43 33.24
37~57 4.3 3.5 8.27 18.53 10.66 36.20
57~108 4.3 3.6 3.24 12.14 7.84 48.96
108~141 4.7 4.1 2.49 5.89 3.02 40.38
HO3 0~19 4.8 4.2 11.40 15.15 1.90 43.87
19~54 4.7 4.2 4.27 12.66 291 38.58
54~82 5.2 4.1 2.46 12.95 3.11 37.81
82~102 5.2 4.0 2.25 22.00 3.90 33.81
HO4 0~14 43 3.5 6.03 36.01 7.11 35.79
14~30 43 3.6 3.01 38.77 7.24 36.45
30~55 43 3.7 1.76 41.74 6.48 38.71
55~78 4.5 3.7 1.69 33.73 5.67 43.67
78~98 4.8 3.7 0.87 27.35 5.84 51.23
HO5 0~20 5.6 4.3 10.37 9.81 0.25 59.18
20~50 6.7 — 4.82 8.52 — 73.42
50~135 6.3 4.8 4.28 12.74 0.06 62.13
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Fig. 2 Variation of Fey/Fer in the tested soil profiles
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Fig. 3 Variation of water loss in the tested soil profiles
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Table 4 Clay chemical composition of tested soils

T 24 5 REE Depth Si0; ALO; Fe,0; [EiEES EEAR R
Profile No. /em 1% /% 1% Si0,/Al,03 SiO,/ ( Al,03+Fe,05)
HO1 15~30 47.41 24.00 9.72 3.36 2.75
30~67 47.42 24.01 9.82 3.36 2.75
HO02 20~37 41.85 31.59 9.19 225 1.96
37~57 43.46 27.88 9.83 2.65 2.23
HO3 19~54 41.73 32.12 9.14 2.21 1.93
54~82 41.68 28.03 9.96 2.53 2.13
HO4 14~30 41.70 26.78 9.78 2.65 221
30~55 44.65 27.45 10.04 2.77 2.31
HO5 20~50 45.81 24.43 11.09 3.19 2.55
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Table 5 Diagnostic horizons and characteristics of the tested soils
e WL 2 (317 iz KRB AL SR fIE TR L BEURE BTG
Ochric Cambic Argic Soil moisture Redox Soil temperature Ferric Alic
Profile No.
epipedon horizon horizon regimes eatures regimes property evidence
HO1 vV vV 14 Udic vV M Thermic vV
HO2 vV il Udic M Thermic Vv Vv
HO3 Y # 124H Perudic PP Thermic Vv Vv
HO4 Vv Vv 14 Udic #HE Thermic Vv vV
HOS Vv 1 Udic M Thermic vV

e U A R T A R RS ARAE (£ 6),
53k 5 A, BARILER 7.
24 HiXTEANDESLE

HT, FRE S IARR AT E R RS 57
KB RTINS, RESHKTAE
WL R A RRIONTE T, HEAMKE HIEREZ
JETE R R A S R A B R R Y, R+
R AR RG5r KBS LSO T3 E 1 R
2% R A B AL A AR R B bV AP, oA S
W 5 AP Y & 2R S S R G4y 2RI A T
T, BRLE T,

MR 7 AT, fERASET, 5 AR E I
J&H 1 ALIE 1T DEEM AN LR, HRIRS

32, WIAREHZI N 5 A2, 5 AR 5 4
i, XA RS T EAESS; BREE ST
+JE PRI T X, H5RESKN+
BEZ WA R ——X KR, BWRE, R4
SRR A o 2 antl, e T HA 2
HERPE o2 8 M ) w7 b [ 3 R 5543 25( CST)
S+ B HS LI AE ( WRB) P43 2 1
M3 8 AT, #%H] WRB, 5 ANt &) ] ) 19
3 A—GLTT (R TE RS £ R R R 4 AR
A s ATHHIT, RNSIE WRB 400
JUfUHE T EZ R 28] ( Principal qualifiers ); i
FIE R EA 49 (CST) 5 id ks + F e s
PESRIR - 2 A~ WRB — R FRITAHIN R, H CST M4

F 6 ftif T IEE L RRLE AR
Table 6 Identifying characteristics of soil family for the tested soils
T 2R 5 ORI/ N W2 AT AP RN 8L 52 7 % 51) RS
Profile No. Soil texture Mineralogical class Calcareous and acid-base reaction Temperature class

HO1 L 2 iR apir] AR Ptk
Clayey-skeletal Illite type Non-acidic Thermic

HO2 b Tl o &Y [iv3es Ptk
Sandy Siliceous type Acidic Thermic

HO3 R fEBTR A& T [irgea Mk
Clay-loamy Siliceous mixed type Acidic Thermic

HO4 B Tt B 5 Y [ges ot
Clay-loamy Siliceous mixed type Acidic Thermic

HO5 R R TEBTR & 1Y AR A
Loamy-skeletal Siliceous mixed type Non-acidic Thermic
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x7 HHALIENRARSXRESEES LS

Table 7 Classification of the tested soils in CST and reference of the tested soils between Chinese Soil Genetic Classification (CSGC) and
Chinese Soil Taxonomy (CST)

el PRSI (CST) i R R SR (CSGC)
>
12k W2 d % +E Wk TR
Profile
N, Group Subgroup Family Group Subgroup Genus
HOl  BRPUGRIMIE L BESCRRBURIE A 36 SR A B AR R - BE S0k B i s B W W TrEkL
Ferri-Udic wiE+ Clayey-skeletal, illite, non-acidic, thermic-Mottlic Yellow  Yellow Mineral yellow
Argosols Mottlic Ferri-Udic Ferri-Udic Argosols soil soil soil
Argosols
HO2 SABHRIEMA - EAMBNRIE B SRR P - 2 (58 BRI A L WHE O WM RoEkL
Ali-Udic W+ Sandy, siliceous, acidic, thermic-Xanthic Ali-Udic Yellow Yellow  Cold sandy
Argosols Xanthic Ali-Udic  Argosols soil soil yellow soil
Argosols
HO3 WIEHIME L MBAEWIE B SUR A SRR M- R PR B R s WIE W Romkd
Hapli-Perudic W+ Clay-loamy, siliceous mixed, acidic, thermic-Alic Yellow Yellow  Cold sandy
Argosols Alic Hapli-Perudic Hapli-Perudic Argosols soil soil yellow soil
Argosols
HO4 RABURMEAEIE L WEMABNEE  FETUEFUR A B MR- 2 (5 5R BUR IR AR E 1 T B e+
Ali-Udic 4+ Clay-loamy, siliceous mixed, acidic, thermic-Xanthic Yellow  Yellow Sandy yellow
Cambosols Xanthic Ali-Udic  Ali-Udic Cambosols soil soil soil
Cambosols
HOS EMEME + EafEiE R SR BUR G A R B P - R T I 4k B EE EWPEEEL
Hapli-Udic A8+ i Yellow Yellow  Old alluvial
Cambosols Typic Hapli-Udic Loamy-skeletal, siliceous mixed, non-acidic, soil soil yellow soil

Cambosols thermic-Typic Hapli-Udic Cambosols

*8 HIRTBEAPEIRARHLXSHRLRFESHLERPIS LS
Table 8 Reference of the tested soils between Chinese Soil Taxonomy (CST) and World Reference Base for Soil Resources (WRB)

hE RS (CST) A+ %S LEERE (WRB)

T4 ‘ — ———
profile No. +4 2% — T & T
Order Group First Level Second level
HO1 wiE BRI I o T A A BRI e T RO £
Argosols Ferri-Udic Argosols Luvisols Ferric Luvisols
HO2 s+ R BT IR I R SR R A7 i TG PR AR
Argosols Ali-Udic Argosols Alisols Haplic Alisols
HO3 s+ i 7 R S £ i T PRI oA I LA 1
Argosols Hapli-Perudic Argosols Luvisols Haplic Luvisols
HO04 (5] S BR BN AR P 1 E(5/AR AT 1
Cambosols Ali-Udic Cambosols Cambisols Dystric Cambisols
HO5 i+ (R=RITAIE 3 Ei3/ = HAAEE £
Cambosols Hapli-Udic Cambosols Cambisols Eutric Cambisols
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MM AR A KB R HEE (HO2. HO3 ) A & 41k
P O AR X 255 5 5 () ML TR B P R A AR 4 ( 2,00 ~
2.50) P, RIS R E R R AR RE AT
REZEONMET, MEREAR . A ET N
(HO4 ) FlRif A3 W2 o T OB B e, SR
T 2 R 25 A R T BT B o — S A
FOBEHEE, AL, FIH HOL o R R BRI 5
fER R AEE], H EFZEH Si0,. ALO; Fl Fe 05
AT BAERA KR (£ 4), KPLTELEY
WA K B A —3, Mi#E HO2, HO3 1 HO4
R AR | REER RN R TR E
%, XnfeE LEMRETES T FEE,

38 pH ERWILEEFE M . KALRER L
FEEAEAR, MU pH 5 AR AR R 0 A DG
ST R, MR R EMOE (=071, P<0.05), £
Wl 14 pH mRa i s kA it . #Im HOl

A CE W R B, BER A K, e
bz A, BADIMASE R, WObRE e AR R B AR
s 0T HOS By A B IR FROH b2, & B R[]
kAR AR s T HOL, HBIRAART
HoAbFIE ; HIH HO4 & H THERMAR . Jer ik
Y, AR RS — e, HEEA LA KA
KA, Iz Prabi sk s, s E R, $hEk s
Woe, Ml BIER M, FEOLNHEBAREE S
THIM HO1 A1 HOS, ixX R B4R IR 5E N &
B R JoT T B FE K ) o AR AT S0 5 5T HO2 A1 HO3 2
HAFIMAR AR LB MR, BB, W
SIS R, A L A AR AR R

W R B e T LR e RO Tt e wl ik
B R S R B R, KBB4 TR B 40% ~
60% , T 5 P B 750 3 1 11 66 JL AR AT T 22 /N F 20%,
& A B 11 R B U I 0o BN % S LY g
X ] RE 5 UM B R, 2 R
FEAK Ay AR BLAT OG5 Bt N TR0 B 9 A Bk U S R
60%~80%, BERAEMM, WrEMHLE g, B
I HOl AUEKTF S E =T 70%4h, A4yl v A4 2k i
BB ERTE 50%~60%2 [H], BEAYALT 5t $L7
W A, BRI A SRR KA 1.17% ~
11.75%, & s8R, 0 8 B e i 8 2k /K B IA 3
9%~ 15%, X 1] § -5 5 N LT 38 48 73 A3 DX A A<
JIIRTRL SN
32 BERTEENRGHERESZEHEM

WRB HiZ Lt

RGO RIANE L, BEE 0 5IH ks £
I 4 2 A +40 .3 40 5 A28 5 Ak,
B R, AGEE HO A 24 BELr, Xl figs
HOR )RR RS A G, I b 8 ik
WO, K, MRS KR 2ENELZE S
BRIR] BRI K SR, JE T BRER BESOE L, Sowt
SR IR A T A BE SO S, T HO2 . HO3 Al
HO4 HHARBEMS, X 58N pH (K., scHtk
B SRR AEPOARAY s pkAh, I HO2 A1 HO4
I TR I, R X =%, KRN
Sy Al 1) i SR A R R K AR, s B
B BT T AR i A AR R AR A B A

i R R G R SRS T,
M TFRAENSK, PEEHERS 2 (CST) Af
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588 + S

e 57 %

WX 3B, ARSCAGERR T R4S 1A~k
(EEHE) AR 1, (B 5 A Sk s
e RG24 8T 5 A28, IRk & S
MBIl CST kA WA R £ e, X7
Oy FRMEST R A2, CST 7325k R 0t + 35
PRI Xy B hnanfl . HEws. gt L eST 5
WRB ZrKZ WAl Al, IH A - 49 (CST) 1
HE AT 43 JE = 1SS £ (Luvisols ) F1Es 36 P50 iR
+ (Alisols ) 2 4~ WRB —Z¢Hiot, #5HM4E + 1
44 (CST ) BB HEM [ A9k )3 WRB Y 4fEIE +—
o, X5EFRECI S RAEM; b,
HE e CST iy 2805 At WRB P &
SRR B ) TR R —— R R, A
W) CST 42143 1 F1 WRB 2% 855 1 = 5 R 52 1)
FEARL, BT Rh 2 28 22 B A B R it (Rl T
CST 1 WRB 1194328 J5 I AN 81 55 e AN TR] il
FEAETR A TR 3 CST W40 al 1+ 28 X 42
FEPEIFARTE WRB QR ICIX i R B, A5 2L 45
Al e SR IAE — T X S

4 4w

FERE R HE N, IR 5 B & B B B
Rk B AR A B, S SRAEAI R AR . A BRI
KB W EERZ, A KA BRI gt % v B &
T T AR AR B ORI A LR
TG DA BT Rk B I B R R R, 5 A ikt
BRI A E ARG (CST) o Bl e
2 AR CkiE AR L), 3N . S A+
KOS AMWRAM S A LG, H CSTHE S &40k
HJEZ AR ——X KR, HETEAEDK,
CST X4kt e 48 LA T sy (9 IX 40 B, A0 2R T 4
b HER; b E RS (CST) T A
+ B 3R B S U R B T bR R £ 2
A S RS R (WRB) — 20T, i
B CST F M4 = 114 {338 3 498 J0) [ A b ¢ WRB 14
KA £ (—Z0T ),
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