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Attribution of Lou Soil in Chinese Soil Taxonomy and Establishment of
Representative Soil Series in Guanzhong Area

WU Juan, QI Yanbing’, CHANG Qingrui, LIU Mengyun, BAI Limin
(College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: [ Objective ] Lou soil is an important agricultural soil that has an apparent cumulic epipedon formed on the top as a result
of long-term dung stacking therein in the Guanzhong Region of Shaanxi Province, and its classification has received much attention.
In order to explore its pedogenic characteristics and attribution in the soil taxonomy and to establish a perfect representative soil
system, a total of 18 typical Lou soil profiles were selected in the region. [ Method ] Of the 18 soil profiles, natural soil forming
factors and morphologies were studied and in reference to the Manual of Field Soil Description and Sampling, soil samples collected
for analysis of physicochemical properties in reference to the Soil Survey Laboratory Methods. On such a basis, diagnostic horizons

and diagnostic characteristics of the selected soil profiles were determined, and their attributions in the Chinese Soil Taxonomy (CST) at
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the higher and basic category levels defined.  Result The selected Lou soil profiles were found to have 2 diagnostic surface
horizons (cumulic epipedon, ochric epipedon), 3 diagnostic subsurface horizons (argic horizon, calcic horizon and cambic horizon)
and 6 diagnostic characteristics (calcaric property, redox features, mesic soil temperature regimes, ustic soil moisture regimes,
cumulic evidence and calcic evidence). Thickness of the cumulic epipedon was the key indicator for determining attribution of the
Lou soil at the order level. Of the 18 profiles, 13 were sorted into orthic anthrosols with a corresponding cumulic epipedon diagnostic
horizon, 4 into ustic argosols, and 1 into ustic cambosols with a corresponding 20-50 cm thick cumulic epipedon. They were
attributed to 3 subgroups (Calcic Earth-cumuli-Orthic Anthrosols, Mottlic Earth-cumuli-Orthic Anthrosols and typic
Earth-cumuli-Orthic Anthrosols) under Group Orthic Anthrosols, one to Subgroup Cumulic Hapli-Ustic Argosols under Group Ustic
Argosols and one to Subgroup Typic Hapli-Ustic Cambosols under Group Ustic Cambosols. According to the criteria for sorting at
the soil family and soil series levels in CST, they could be sorting into nine soil families (clay loamy mixed type mesic
temperature-Calcic Earth-cumuli-Orthic Anthrosols, etc.) and 18 soil series (Yangling series, etc.). Attributes of the Lou soil profiles
in the CST and the Chinese Soil Genetic Classification (CSGC), did not always match, for example, three different soil series
(Yangling series, Zhenyuan Series and Linping Series) in the CST corresponding to the same soil species (Red oil soil) in the CSGC.
The statistics of 71 Lou soil profiles in relevant literatures shows that the cumulic epipedons in the Lou soils varied in range of 17-97
cm in thickness, and averaged to be 50.07 cm. [ Conclusion ] Compared with the Chinese Soil Genetic Classification, the Chinese
Soil Taxonomy reflects and characterizes more accurately differences between the soils in soil development process and degree. The
criterion of 50 cm thick cumulic epipedon is appropriate for classification of Lou at high levels soil. In order to improve the ability

and accuracy of classification of prototype soils with cumulic phenomenon, it is suggested that the subgroup of Cumulic-Hapli-Ustic

Cambosols under Group Hapli-Ustic Cambosols should be added in the CST.

Key words: Lou soil; Soil taxonomy; Cumulic epipedon; Representative Soil Series; Guanzhong area
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Table 1 Soil-forming environment of the studied soil profiles
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Profile Location Longitude & Latitude Elevation/m Terrain parent Land use
material
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Table 3 Diagnostic horizons and characteristics of the studied soil profiles

LW Z RS KR

Diagnostic horizons and diagnostic characteristics

ITRES

Profile No.

e R R
Cumulic epipedon

WK

61-001, 61-004, 61-006, 61-007, 61-009, 61-010., 61-024, 61-029, 61-035, 61-037,

61-051, 61-053 Fil 61-054

61-038., 61-055. 61-056. 61-099 Fl 61-153

Ochric epipedon
b=
Argic horizon

FERUZE

61-001., 61-004, 61-007, 61-010, 61-024, 61-029, 61-037, 61-038, 61-051, 61-053 ,

61-055, 61-056 F1 61-153

61-001, 61-007 il 61-037

Calcic horizon

(317

61-006, 61-007, 61-010, 61-035 F1 61-099

Cambic horizon

HeH S

61-038, 61-055, 61-056. 61-099 F1 61-153

Cumulic evidence

LTEE
61-056
Calcic evidence
it e L o
=l
Mesic soil temperature regimes

Y K SR o
il

Ustic soil moisture regimes
AR
Calcaric property
LR JFURRE

61-009 F1 61-024

Redox features

61-001, 61-004, 61-006, 61-007, 61-029, 61-035, 61-037, 61-038, 61-051, 61-053 ,

61-055, 61-056, 61-099 Fl 61-153

Y7 0T UL BA S A B R A R 22 1A, H R LR B e 45
R 2 B NG, & AR R TR 8% )2 2 B 43 0 45 cm
F140 cm, A 61-001 F5BZ IR ES & EK 1 E -
JEE 175.0 gkg !, HITH 61-007 5 FZBRIRES & B 4L
N2 535 gkg'o HE 61-037, FSEURJRE
950 em, BRFERES S 148 gkg !, HPUBRIREG K
KRR KT 5%, (4) 4HEIEE: 5 AHHHA Y
2, RWEBBHMYCREEK . (5) k)2 3L 13 it
RAMEARILE, ek 2ME3 , ZRHRE
EAX e, HAT AR (=5%), WAL
AT 22~78 cm, JEENT 20~98 cm, (6) HEH
M4 . #I1H 61-038.61-055. 61-056. 61-099 . 61-153,
Yo B YRR ZARE, HEEA T 20~50 cm,
HAHERI S, (7) SRBIS . HH 61-056, &K

A BRTRAS T 2R RE AR W 40 em, BRIRAS & & b
A EE392gkg!, BAMBME .,

2.2.2 LWk R 3 a0, HRalE e & 4
MNSWREE . 23 AR JRURAE L A L TR
RS . I KRB (1) SRR
JRARAE . T 61-009 I 61-024 Hh R &6+ )2 AT L&
a0, BBE, sk R m GO L A
<2, (2) AKME: 14 DEEKEEEA AR X
A ) TET % ) U I R R R A K R, R
50cm JEENATAEEF CaCO; YWY & &1 =
10gkg", AR, (3) LHEREERG . RIE
NI BT 43T, G TP T - 18R B 2500 35 A i
Mo (4) BHOKSRS: T 18 AN H ARSI A2
HWRK ENIERRE, THRENT 1.21~1.45,
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o T2 AR R I Y R, AR X 38 R 2 T
T IR AR

23 EXERSHEHRWARE

231 @HEHSEKAE RESAS AT R
e, 18 MK BRI IR E T 3 1. 3 K.
3R S AN, Hodr 3 A AR R

BN L, 2 AT A BES HHREHEA £, 8 i
T R A+, 4 ASEE R R E T
TR £, 1A N B T E AR L (% 4),
232 HEEST 18 A~ 1 28 R A7 A A
TR S i MR AE 2, N SRR 2 B N 0~
100 cm, i Z#iE LERE (% 5) P,

F4 HRRATEIEERRSLSRALBETHREAR

Table 4 Classification of the studied soil profiles at high levels

+ 24 .24 +2k Wk T 4
Order Suborder Group Subgroup Profile No.
RPN 61-001. 61-007 F1 61-037
BES B EHEAN 61-009 £ 61-024
NAt B E T EH A+
61-004, 61-006. 61-010, 61-029.
i - HEHEA R L
61-035, 61-051. 61-053 Fll 61-054
s+ T+ Al B Tk + Mo & ks - 61-038. 61-055. 61-056 £ 61-153
AT 4 T4 1 Al B T4 e + e 3E A T ARE 1 61-099

x5 il LR RIEIRRRER T

Table 5 Identification characteristics of the studied soil in the control horizons of soil family

LR/ N L7/

Particle-size class Mineral type

A1 A R R B L

Calcaric property and pH

7 T 24 5

Profile No.

TR

Soil temperature

R RER RN
R AR AEm
HeR HEFTR G R RN
HeR AR RNk
He R AR AEm

61-001.61-037,61-029, 61-035, 61-051 .

L 61-053., 61-038. 61-055. 61-056, 61-153
H1 61-099

L 61-010 71 61-054

L 61-006 71 61-007

Pk 61-004

L 61-009 71 61-024

(1) B3R I NGN 18 AL Y A A
WEJE & 5 1<25%, Hosea HLE R, Hb 13 4
P11l T AURE<2mm 7823 TR AR & AT 20%~35%,
AT Z N FRIET, HAy 4 MR AR A AT
20%, KR AR, (2) LT YRR, BT 184
AV TE P AU R /NGB 43 R RS T R T, L)
SRRE 0.02~2 mm CBPRI+HAEDRL ) ORI E, X
SR A SRR W, HTH 61-006 Fl 61-007 i
AP R AR R 40%~60% K —FfbhE, B TRER
RAR, Hailm =S et X 2 KA &R
et BRI A ERRME, HihiRe
A, (3) RHERR G 14 MIEHIH A, 0~100 cm

P il 2 B P ORI <2 mm PO A RN, IR
K, #IE 61-009, 61-024. 61-010 F1 61-054, 7F
0~ 100 cm FE il )2 By ok vk, HoKEEW b pH
AT 5.9~8.6, WKT 55, NIEMME. (4) HHR
FEIRGL . WG SCARAR, 18 /4N i B 4 39 5 % 4% 1] 34
A

6w, 18 MEEFIHEILRET 9Lk,
B LR B R S, B (1) B
R ANRAE -5 - B8 A - (Rl 61-001 .
61-037 ); (2) HEFAEFIRA ARG KM R M-S 1
HEHEA R+ (HIT 61-007 ), BESH 3 EHEA R+
2SR T % HETIR A R AR R T Y P - A R
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*=6

HitFm Lk RS

Table 6 Classification of the studied soil profiles at the soil family and soil series levels

d R

Soil families

TR RAKH T

Soil series and typical profiles

BRI Z1b A A

Classification standard of soil series Soil species

B RIR G AR M-SR B B A 1

TEBTIR A B A PR - A5 R L R B A -

o
=

TERTIR & R AR MR MR - PSR A

=

BB BUR A AL K MR - R A

BB BUR A AR MR - L R A

=

e IR A A R - B R A
Tl IR & 20 A R M il P -8 R R A

=
=

BHIEBIR A A R VIR - ME AR AT T b

BB TR AL K MR - A T A

&R 61-001

FIRVAZR 61-037

R 61-007

WERER 61-024

—H#%& 61-009
i & 61-029

HFHE 61-051

¥R 61-035

HBEFR 61-053

JT¥ %R 61-010
LR 61-054
FHIN R 61-004
WILHR 61-006

HHER 61-038

&R 61-055

ERIEZR 61-056

&R 61-153

Yitli & 61-099

YRTHT, SRR AL R 5y ) Ry e - -l

+, SRR LER A2 120 cm

BEBURTIZE, J2 0T AL 2 A Ry -

D w1 e w1~ w7 A1~ S -
A2 70 cm

EARTIN

/ BESC R+
KBRS HE
YRR R R, @A R 10YR N
TR, R 2.5 ARV ;e
S TTINE AN oy T ST
b 5 AR U < 4 it
Yot HE O R 2 AR )R,
i+
Fhobr i
YRR TR, FI O R 2Rk
Je b gk +
2, o WLERIRES SRR
Ll s R g BSrHE+
AT B B+
/ EAR: ant
/ EAR] It
W, FE M LAY 50 cm, JBEY .
K
70 cm, ] U bR I RS FITR R £5 4 R
WS L, BhE L A2 20 em,
%+
JE25 100 cm, JOFRHARLII AR BR 5 45 K
WS L, BHLE L A2 25 em,
JEZ) 55 cm, WULERRBOEE . BRIRESIR 0 %+
LEALNGIEEN
MY b AR, LR B R
2] 40 cm, JEZ5 50 ecm, A WEGKIEBEA £yt
/ g+

At (I 61-024, 61-009 ), 38 + 2k
AU R
T - R £ (Rl 61-029, 61-035,
61-051, 61-053 ); (2) HEFTIR G ALV A KPP 538
T 4 CHIT 61-004 ); (3 ) HEFREFRIRS

NH LW TS 2 (1) FERRES

R R R 558 - R B £ (R 61-006 );
(4) ZHHEFUIR A AV AR IR 1R R 1 - - 3R A £
(M 61-010, 61-054 ), HEFHTFH T 1 W2
TES R FEERIR S
TR £ R 61-038, 61-055, 61-056, 61-153 ),

R R T
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e 3E AT A TR 2 W R e R R A
R B T -8 1 T ARTE - (I 61-099 ),
233 TR T F 5 HR A Lk
W AE P EYIROG, REASSH BN KREIT, &
KB EMFEEER b A FAH R SORHAL . HA AR
- IZHESVFIA AL 4 45 vk i) R AP £ R
il 2 B DR B+ s RS vk, AR b 2
BRI 0~120 om ¥R HB0A 5Bl i A 4 fk
e+ R EGRBORE N 0~120 cm. FFE 1R
S £ RZ Ry B LW g i W2 B — e HoAth R
7 N o A 1] e e 0 N | 71N =9 b= 321K P
PR . B AERBCE . SO R, B
A5 AR AED

m= 6 s, 18 Al £ malaE 18 4+
Fo fEF—L T, HHITE 61-001 F1 61-037 21K
W ZM R Z, Ho il 61-001 7 THEm, 2
YT iR R Oy 3 4 -, A5 AR IR E N
120 em, #1f0 61-037 7 FULEUR AL, J2 K LY
RUA R+ -k R+ Ry B 1, ASEUZE IR
JER 70 em, WA 7R AR I B HOE AL L
T ST M A 7R D) R S R I IR I R E R, )
IR+ & o [Fl— %R 61-009 F 61-024
SR i R KRR, EEGE BN AR
L BB AR RS R 22 5, b I 61-009 13 2
OB, HITH 61-024 B s, HAERMLZ
HB I e S [ — % v T 61-029 FT61-051
HARTERIH R RAL G . O BRI 2K b
LT K ES, (HRTE g 5w, 5
BT, o R A R A LR,
i 61-035 1 61-053 4r5l%) s it ZME G R, H
T 61-035 7 FHRIE, 71 4L Ch HER R R -4
B2, AR, T 61-053 PEAUHRTL,
PN R R 2R Z, 0 A O R 55
LR, W — LG, fiH 61-038.61-056, 61-055
1 61-153, HIFTALHIE RO, . R0 ) PR A
DA K MO AR AR 22 5, BOKEEI T 61-038.,
61-055, 61-056 il 61-153 43l %14 MM & . fRIR
R, BREREMIGT-R. F—Fd, #im 61-010
Fl 61-054 HARFERIHSZSH . Pty sy | +HER Ak

KA TR 225, B HTH HIE AR L ET e A
Ja # b, SO BRI T RS LR 1
ARG, B 61-007, 61-004, 61-006, 61-099
BRI NEER . PR, VLR, ViR,

3 1 ®

+ 38 R G043 JERAE LU2 7 2 R B4 v o A
P, AR A2 EARUR 0 2 2 Wk i Jk itk BRI &
=03 285 R G553 JE 0] LU B2 - Y it
FROE . HR T RGB0E BILFRIE, 5 R50
KERESFNSLEGAHENE. A LR
N, RS AR L AAE R GE 5026 h AR R 1Y
&, il 61-037 ( BARIGR ) 5 61-035 ( FH
F) ERAESS DG THIE + LR, ARG 5
Zarp oyl JE TS AR BBy R R
AR FWZ . FERESZFEPHII 61-001 (MR ).
61-006 ( BIJCER ) M 61-153 (IFFF ) ¥JE T
+ AR RGPS E TR R R EH A £
38 Ry AR F TS R,
I 61-009 ( i &R ) 5 61-051 (HFR ) kL
SRR ETAN L, ERG R TE TRE L
BEP N LA E SRR At RAESRE
PR 25 - 08 0 4 398 A 4 3 A, 2 3R
WAk PE, SRR & & R A 38 3 ok R —
P SR 44 R G0 I AR AR AE 4y
FAMA, TR AR B AAS TR Z A Y 25 5, AR
et &SI

42 JE R R R G o S A Y B KA
R T R A b T A Y MR R AR 2 (R) 4 A
ARDL , 4 148 4 8 AT 5 8 ) 1 )2 o A
WER G 71 AL FIm, R R E T4
Tho MR4E (PR AR ) U0 (B H1E) B9 (7
) UL () B (g ) B (O
BH 3 ) ® | B R 3 ) (1 o) v s 35 T B dls
WA MR BREES R, 75 17~97 ecm Z[A],
SEE R 50.07 em, 71 AN PR EETE 50 cm
DL 2] 49.30%, HHIGERIAGE 12 #+ BAKE
MHERRERZE . FIRTHEIRR 2092 B B — A

VPG LA AR, PR AR T ARG, P I (IERRERL) | 1988
CREPE A AT A A, BT R T A X R . A CERTERL) | 1987,
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FEEE S, JEBEERT 50 em B3N R TR
/NF 50 em, HIEE FIRE/NT 25 cm Ay 4P
I B B 2 A JEE 55 50 om J52 B AR b7 e 4R e s
e ARBFFEHW 18 MEmEPA 13 MEERT
50 cm, 3% $E] [ AR 43 A TG s Al AR 7R D s
NI AR IX I, 5 56 v i DR A 72 Y S otk i
A, AR ZE R 50 cm 3@ HHERRZK
RIbR A LAY

WG CPE SR RGERER (B =)
ke RARE, HAHE )2 50 om A BRI
e KR | JEEALE 20~50 cm HIPOA N R HESR I G
T 6 )2 LR T B ME A 2 (0 b o 1) 38 gl R oy £
R 1P o N 2 i 2y A 0 e 2 G =
Sy T ARTE £ s T iE kA 1o i 61-038 . 61-055 .
61-056. 61-153 X HEERG KT E TFHIE T
TR+ R R NIRRT E TR . &l
61-099 7E R G52 IHJE TR & TigakE 2%,
RIER RN, BT AR R . 2. R
B . BEIR BUAR R R R R E T AR £, mifE
fal B T AT - R TR E A A TR 1 1
M, BARCAM THEBEE TR L, A
IR B HAG MR 2SRy e LA
B TIAEIE -+ 28N FR s — R T B TR AR TE
T, it E R

4 %5 i

PRI HLX 18 NS A+ 3 i e ] - 458
Rk, HWET 3L, 3 MEHN. 3412
5 AW (BB L SRR
L R A L HERETE I LA
HWEETEAEE L), TR 9 A L5 18 A
Fo MBT RN, THERGHA] AR A
BHFRAE L B A F R 25, M
HKJZ 50 em JEIERIBRIETIE ] T 4L+ ) R GE
G AN TR A TEAE 20 AR,
it oe i o E LRGN, SRR IR A IX
SYBEJIRISN SR ERATE , R E A 2 2k
BRI
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