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Attribution of Dark Loessial Soils in Chinese Soil Taxonomy in Shaanxi
CHEN Minhui, QIE Xin, WANG Ke, QI Yanbing, CHANG Qingrui, LIU Mengyun
(College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: In this paper, 9 typical profiles of dark loessial soil were selected, field soil survey was conducted, morphological
characteristics of soil profiles were observed, physicochemical properties of horizon samples were measured, diagnostic horizons
and diagnostic characteristics were determined and soil taxonomy were decided for the studied soil profiles. The results showed
that deep humus layers of 9 dark loessial soil profiles were identified with the thickness of 30-120 cm, and strong calcaric
reactions were found with the CaCOj; content ranged from 12.5 g/kg to 189.5 g/kg, simultaneously, 6 of the 9 profiles were
characterised by artificial surface accumulation during agricultural activities with the cumulic layer ranged from 30 cm to 45 cm.
For the selected dark loessial soil profiles, 2 diagnostic surface horizons (ochric epipedon, mollic epipedon), 3 diagnostic
subsurface horizons (argic horizon, calcic horizon and cambic horizon) and 7 diagnostic characteristics (calcaric property,
isohumic property, salic evidence, mesic soil temperature regimes, ustic soil moisture regimes, cumulic evidence and calcic
evidence) were determined. One soil profile was sorted into Ustic Argosols and 8 profiles were sorted into Ustic Cambosols. Only
one subgroup (Typic Calcic-Ustic Argosols) was attributed for the Ustic Argosols, while three subgroups (Calcic Mollic-Ustic
Cambosols, Calcic Hapli-Ustic Cambosols and Typic Hapli-Ustic Cambosols) were attributed for the Ustic Cambosols. According
to the criteria for establishment of soil families and soil series in CST, 7 soil families (clay loamy mixed type mesic
temperature-Typic Calcic-Ustic Argosols, loamy mixed type mesic temperature-Calcic Hapli-Ustic Cambosols, etc.) and 9 soil
series (Hujiamiao series, Yaoxian series, etc.) were established of the selected soil profiles. However, the sorted results of the
studied soil profiles based on CST did not revealed the essential characteristics of deep humus layer and cumulic evidence for the
dark loessial soil, therefore further researches are needed to emphasized soil taxonomy of the dark loessial soil, so we suggested

that the subgroup of Cumulic-Hapli-Ustic Cambosols or the subgroup of Cumulic-Ustic Cambosols been added in the CST in
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order to further reflect the effects of human agricultural activities on soil formation in the Loess Plateau.

Key words: Dark loessial soil; Soil taxonomy; Isohumic property; Cumulic evidence; Soil family; Soil Series
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Fig. 1 Distribution of sampling sites and profile images of dark loessial soil in Shaanxi
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Table 1  Soil-forming environment of studied soil profiles

=] ] T M E2¥= 3 34K (m) Hh 53t T B B +
61-148 VEHEHRHS 108°26'8"E, 34°57'19"N 1221 B B BRI HE+ Lesii)
61-103 BT Jp ELUBIG A 109°49'34.2"E, 35°44'34.8"N 1515 B bR K-S A G i A S b B AR 1
61-151 B L pE AR4H 107°50'38"E, 34°46'48"N 1432 B A A - AR F bR T i1 i
61-107 &)1 EARAGHL 109°26'56.1"E, 35°47'22.9"N 1182 B v YR it 3|
61-150 MM TR 107°5324"E, 34°58'22"N 1312 B A Y- FR IR i+ 7K % b
61-121  vEH1E RIS 108°41'45"E, 37°27'10"N 1490 bR -T2 Ak L i
61-039  ALRENL T 108°22'59"E, 34°42'46"N 1088 1% Ll F B - T0U 0 5% #+ K L
61-113 I H LTI 107°17'12"E, 37°26'37"N 1387 D B by AR it
61-149  fJEH 1R 108°23'8"E, 34°59'40"N 1267 A+ & Y55 Mt TR HL
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JZ Y 4 R HRERAE , iR 1 ISR 2 AT LA R
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Table 2 Profile morphological characteristics and physiochemical properties of studied soil profiles

#im KAER BECEm)  Hif T8 AR RAM B2 ~ BYRL0.05~  BhkL %% pH ALK CaCO; HiF
0.05mm 0.002mm  <0,002 mm (g/em’) (H20) (g/kg) (gkg) P&
(gkg)  (gkg) (g/kg) S
(g/kg)
61-148 Aupzl 0~20 10YR 6/4 - VLA 59.02 73157 20940 146 85 86 87.0 3.65
Aupz2 20~45 10YR 5/4 R VELA 54.63  739.33 20604 154 85 68 557 228
Btk 45~90 10YR 6/3 FhRiCHR . 2214 - 51.19  707.60 241.22 136 84 53 1337 130
Bk 90 ~120 10YR 6/3 2K, GRS 1% - 73.16  700.09 226.76 134 84 43 1895 0.54
61-103 Ahl  0~17 10YR 4/4 - - 121.70  644.85 233.45 111 85 254 324 144
Ah2  17~25 10YR 4/4 - - 7035  692.97 236.68 137 86 157 339 030
Bkl 25~55 10YR 6/4 - - 4031 739.56 220.14 133 89 104 1103 0.51
Bk2 55~120 10YR 5/3 PR BB 22 P 4920  740.10 210.71 145 89 68 573 0.8
R A R
C  120~140 10YR 5/3 - - 60.60  719.59 219.81 147 88 64 954 1.07
61-151 Aup 0~20 10YR 6/4 R BLR 7544 729.87 194.69 1.53 85 52 125 0.5
Aupk 20~45 10YR 6/4 VLA 6740 725.69 206.91 137 82 67 751 1.15
Bkl 45~90 10YR6/3 PR BB 22 P 86.85  719.53 193.63 149 83 40 1328 0.60
R A R
Bk2 90~ 130 10YR 6/3 ﬁf"ﬁk‘ﬁﬁ@%%w 9201  716.73 19126 135 84 40 141.0 063
B AR ARG
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i KRR BEEem)  Hif TR A RAME B2 ~ BihE0.05~  FkL & pH  AHLEK CaCOs 5

0.05mm  0.002 mm <0002 mm (g/em®) H20) (g/kg) (e/ke) PEE:

(gkg)  (g/kg) (g/kg) JoNis

(g/kg)

61-107 Aupl 0~26 10YR5/4 - W VLA 13425 639.89 225.85 146 87 122 360 120

Aup2 26~40 10YR 5/4 - B FCR 123.95  661.74 21431 154 87 57 245 022

Bkl 40~100 10YR 5/3 BRI 117.05  688.95 19400 131 84 60 363 096

RH A K

Bk2 100~ 120 10YR 5/3 ;i?;ﬁf@i;ﬁ; 145.62  652.85 201.52 135 82 44 1194 0.71

C  120~130 10YR 5/4 - - 207.48  617.79 17474 133 86 56 361 025

61-150 Aup 0~30 10YRS5/4 - st LA 10039 682.96 216.65 121 84 84 207 132

Buk 30~55 10YR5/4 - RE VLA 81.54  723.33 195.13 149 84 50 1147 0.78

Bkl 55~90 10YR 6/3 %ﬁﬁi}ﬁi%w 96.57  706.08 197.35 145 84 40 1301 1.09

Bk2 90~120 10YR 6/3 ﬁf’ﬁ%m}%ﬁﬁﬁg 99.45  703.33 197.22 15 84 38 1526 0.61
RBAEA . ARG

61-121 Ah  0~40 10YRS5/4 - - 807.46  116.45 76.09 143 85 34 402 040

Bw 40~80 10YR 5/4 - - 703.85  177.61 118.54 147 84 39 543 1.00

2A  80~140 10YR 4/3 - - 326.56  468.90 204.55 137 83 39 325 047

61-039 Aupl 0~15 10YR 6/3 - B VFCR 5193 688.76 259.31 139 85 102 1042 038

Aup2 15~25 10YR6/3 - IR 2669  701.02 272.30 .58 85 85 1150 0.75

Au  25~45 10YR 6/3 - RE VLA 2171 696.80 28149 151 86 44 113.0 0.87

Bkl 45~85 10YR 6/2 l&ﬁﬁgﬁi%w 18.58  699.18 28224 137 84 53 1158 0.09

Bk2 85~120 10YR 6/2 ﬁf’ﬁ‘%ﬁ{%ﬁﬁw 13.51  718.55 267.94 152 83 62 100.1 0.50
RFAEA . ARG

61-113 Ah  0~25 7.5YRS5/4 - - 158.40  649.91 19169 157 9.0 38 775 1.07

2A  25~45 7.5YRS5/4 - - 276.49  541.98 18154 132 89 73 710 0.73

Bwl 45~90 7.5YRS5/3 - - 17034 637.69 191.97 131 88 53 785 1.17

Bw2 90~120 7.5YR 5/3 - - 224.86  588.47 186.67 141 84 48 748 4.02

61-149 Aupl 0~20 10YR 6/4 - i ILR 63.07 73149 205.44 134 84 99 764 137

Aup2 20~35 10YR 6/4 - IR 63.39  742.53 194.09 152 83 93 660 1.78

Bk 35~60 10YR6/3 i&ﬁﬁgﬁiﬁﬁg 4876 748.01 203.23 159 82 67 392 123

2Ak 60 ~130 10YR 5/3 ﬁf’ﬁ‘%ﬁﬂ%ﬁﬁﬁg 4838  728.44 223.18 134 82 61 39.8 260
PRFAEA . ARG

2.1.2  BECHSEHmEEEIR & 2 T
WA, T RE A I S0 B 32 R B
WO TR+ LA b R AR e £ . BR 61-121 fliish, I
A 45 ) 1T - R UKL 20 B oM R R (116,45 ~
748.01 g/kg), 1M 61-121 FHE i FHbab XIPREX, %
J2 40 UL Z2 g AUk ) T b DR R i R
T FEAEANT 111 ~ 1.59 g/lem® Z 8], FH{HE
A 1.41 glem®, &HIH BARZE & B i BT
P 2, pH AT 8 ~9, CaCOs Y& A
T 12.5 ~ 189.5 g/kg, T4 A - 2B )
TN R RS AR S RN T 34 ~

25.4 g/kg, VK 6.94 g/kg, FEHIA L EBA LT
AW (S ARG E AR BRI R 2%
TR B i R BT 0.09 ~ 4.02 g/kg, AHITH
61-148 1 0 ~ 45 cm JRIX Gyt & 2 gkg, H
AERES .

2.2 LR RIS E

221 ZWIZ52WES PrikRYT L AR A
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B 2 20% b, 25t nl w g2 i 51k
B ; A5 R T 61-148.61-103.61-151.61-107 .,
61-150, 61-039 £ 61-149 #RIFAE CaCOs B LM, [H]
BFRT 5 ASEIE IS AFATE R — 12/ CaCO; it lb 12
2D 50 g/kg MIIELL, HiZ 2R CaCOs i K
F 100 g/kg, ST WL CaCO; By A A P 22 IR S5 3T A 1 5
CAEIE)Z . Bl 61-148 41, HAY 8 A~ HY5 4
REWES, WAL EL)Z, (H5] s = A B
WIH CaCO; S EEER B N ANER, S EA S
CH MPCIREER, IR BARTE 2 R R iniE . O3
HINL . A 61-148 ., 61-151,61-107, 61-150, 61-039
DL 61-149 1122 ] ULBH S e K fite BL R 56 A
FRAL, (RN T 30 ~45 cm, KikF|HEHRE
2, AR RIS, QSIS Bl 61-148,
61-103, 61-151, 61-107, 61-150 Ll K 61-149 HhJiffy
THIRE CaCOs LJZMEEEA T 25 ~ 60 cm, CaCO;
R PE AR 15 ~ 83 gkg, HASBME,; O
RIS . FIH 61-148 KJZE 0~ 45 cm Zy I PEEE &
i 2 glkg, FFAEHRFUEERR R,

222 2WERE A2 RIALIE. OB)E
FARTRRE . SR HLBRAE ST Z R Rk,
61-103. 61-107 H A HIBEWIL S, 61-151. 61-121
F61-113 FIMIIL T Zm TRZHME, 61-039 #
THIA I b ) R sl i e, Rax 6 A4H i HERR
YW R, 2, 61-148 .61-150 F1 61-149
3AEIMAY Rh A F 0.23 ~ 0.25, 2 CNATF

F4 HRALIRERSR

10.48 ~ 12.31, fF & Y858 TRt ; @ LR IR O -
MR HRAE 4970 5 B A 4 i 22 [R) A 56 R HE T 2R
S3AA X 50 em PRAR HEATF 9~ 16 C, B iR 1R
FERBL s @ -HEK RGOk SRR
F AR MR RBYT LmX HIETRENT 1.5 ~
2.3, HPRZHTIOK L FIERRRN, ST gk
b I FH 22 5 BER ) s, 08 D 2 K AR
PO @R BPAMER R SN A CaCO; A4
T =10 g/kg)RH, Pl ¥ EA A K.
*3 HIXTIELSEE SSWEE

Table 3 Diagnostic horizons and characteristics of studied soil profiles

LR S R ) T 2 5

WHERE 61-148. 61-151. 61-107. 61-150, 61-121.
61-039. 61-113, 61-149
B DR 2 61-103
ik 2 61-148
AEFH 61-148, 61-103, 61-151, 61-107, 61-150,
61-039, 61-149
49 61-103, 61-151., 61-107., 61-150, 61-121.
61-039. 61-113, 61-149
WP 5 61-148., 61-151. 61-107. 61-150, 61-039.
61-149
KRN 61-148, 61-103, 61-151, 61-107, 61-150,
61-149
HHML 61-148
TR R R A
P KSR il
AR Bl

23 TERGEHSEERFNAR

231 @HAKARE S P E RS
RE=R0)) VR gy ke R bnme, Mty 9o A%
B A B T AR MO - ANARIE - 2 AR, AT
Ao g A AR L SRR R T AR L
PR T LU E AR L 4 A
WK 4).

DEASRHLBTHIAEAR

Table 4 High level classification of studied soils

14 T4 12 NZS 4] T 5
W 1 RN S 55 TR Vi 9 5 U 308 5 BT A 61-148
IR A + FLFR T 4T + 61-103
4T 4 T4 £ - PR E T AME - 61-151, 61-107, 61-150, 61-039, 61-149
i & T4k +
L A T A 1 61-121, 61-113
232 @y FrER 9 D HIERIEYAAE RS B BT YEA  RIER A KM R R DA K+

JE R AT SR, UL R RZBOE N 0~ 100 em.
Jit i FH ) 6 4 531 8 B4 1 8 9 0K /N

R (R SN0, LAY IURL /NG s WA ) T
Wk R E, 61-148 F1 61-039 45l /2 B B b
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TEAT 206.04 ~282.24 g/kg, NEET; 61-121 %
425 1 2 BB &8l 755.66 g/kg, WEDE; Hi4xH
1 2 BB S AT 181.54 ~ 236.68 g/kg, Mg
Fio HIEH PR BYT RS R O A
WA 0.02 ~ 2 mm PR A1) x SFERATT ST A2 25
Je, HIH 61-103 Fl 61-121 kIR AR, HAH
RGO B FRRgEE : BT A EITE 0 ~ 100 em

il 2 BN A SR A KRN, AR . R
PP 28 4 I BRI R I - ZR 04 11 DX R FL LA Ay
P, DU i X R LA g Ry b, SR 4 4
A X B AR E A, H 50 em WAL AT
10.78 ~ 13.82 C(HHE CRk[ 171 MER . y = 39.856
5-0.653 0x;-0.003 1x,, Hrry: 50 cm AL+ x):
S xo: MK

F5 i LRI REIRE AL

Table 5 Identification characteristics of soil families of studied soil profiles

Hims  CAARBSEEC2 mm, %) SR /N R ) RSS! 1R B R L TR E
61-148 0 R TR AR plohes
61-103 0 B TR BTIR A T AR TR
61-151 0 B REH AR TR
61-107 0 e RAH AR P
61-150 0 5T TR AR L
61-121 0 s e dpigizas i) AR Ik
61-039 0 R TRA AR L
61-113 0 e RAH A1 IRPE R
61-149 0 3 RAH A1 IRPE TR

A LR AR, BT 9 AT LR E A

R 6 ANHRER 6), 43I NZE R A AR - 55
TR .(61-148) | SEFREFR & RIEME- 5 UG IR

THEAEIE 1.(61-103) | TR A& AR - E5 AR & T 4R
Fo HMRAAELELRS

Table 6 Soil families and soil series of studied soil profiles

JE+(61-151. 61-107. 61-149. 61-150). fikFIRA A
FRMER -8 B TREARTE 1(61-121)  FE TR G2
AR M-S BUR B T4 1.(61-039) R TR &
AU R MR -8 5 B T4 1(61-113),

+ % +% o2 1w + RS Z et
Zoh 98 ST TS A TR L M 3 4 AL T o v HMREFR  61-148 - YikE+
S O A TR - AR IR I AR £ 2 U 72 61-103 - RS
IR A TR R A AR B T I ARE £ BEARZR 61-151 BIF X BIGER BB, A =i XS IRBL
WG 2 61-107 ~F3HIEME, 254 B F—80, HRYCREH, EH xaimys

FZMH @, S
BER 61-149 VI, Z54 LT 8, WRHURGH, EIE BB

FEE RO, KB
B L& 61-150 TR R HOIREE R, I AT 2L Wi+
RERUR A TG RMEIRE- S WA T T+ FREUER  61-121 - B AL
FHEFUR ARG KRS T TaE - kTR 61-039 - 210+
BRA A KRS E T TEAE L auiER 61-113 - W Rt

233 bR ARIEE 9 MRS LEHEEA
R T2 AT T Ak T I VA S o ) - SR A
BSEITE 120 cm RLE, MRS - 2R 4 ) 2= BU R A B
IR IR A ZR R ARBTTE R - R PR
BB N 0~ 120 emo F2 A - HEF 147 il = B
0 R 1598 0 R R N TG I S

MK 6 TR A, 9 MRy f At sy T

9 MNARFEM+F L 61-151.61-107.,61-149 ,61-150
H T 7] e R A BRI A L, |
MERHSE FRF, 61-151 N0 T AR X AR T
Bz TR S b, ELAT — 2 13 B R Il A XURS: , i
A5 61-107, 61-149 Fl1 61-150 4340 FF-HHIE
T Y SR Bl R K e, DA IR Z5 MR B, 61-150
TR R HOREE R, A B, 61-107 Fl 61-149 451
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WREEOMESS . BRVU RS 7 P I TR G Kb AR 635

R, ORGSR, (R R A 2 R U
WNTIEE, BHEESEERE 1), 5i# SR A
b, J5# KGR, SOz T R 4 AR
4 N EREARR, PR, BERAN LK), HAR
SAANE W A 1 ASEE, BT o B ST A
B+ %R (61-148, 61-103, 61-121, 61-039 FI 61-113
SRR R BIG R . FRIENR . kTR
AR I E

3 ihie

VERTE 18K A 3 2 AR 5 RN IR 1 o o
PR R, B+ Al pe s R (5 5 A4
VL), PRI R 43028 = ) 3] T AT
FRAPE T R 7 20 B A S 25 S b RE T
PR 4 RGP £ AW KA Ay et 44 LA R
JEARINLE [ Ry 3647 T B B e, R
DR Y B TR A B AR B, (0T 2R 35 + (4 )
TR T I, B FH . AR SCIRYE 38 R 50502510
K RRUERT RN 9 NS R HET T R 82k
HEKR, 25REWIE LN EAL 61-148 Fm i T E
A AL JZ A Ry - 40 A 1 DX A3 R, ZEE
E2 = S I e TATR S e b K 5 e w1 B NP 5w o B 4
F 2R EALA 61-103 ) H A KRR 2 1m0 5 HA
7 AKX A FF, EW2 L 61-151, 61-107, 691-149
1 61-150 4 /) i PR 2AT B AR 17 5 Ay 3 /40 X
SYFE, TR A A v DU DR SR KNG
WS A KT 0 EAETF R £ R A H R
, RIARZ RS LIRS RHE SEA LIRS
SYZRIAJEHA 3 R H i) IR R G0 25K
RN EAA B K2R 0BT 1 R G 2IE)E
RGN EL AR, iRy 4 P AT R R B U2
X — A AR AP B AR A AR B ok, R
BEXFRYT 10 R G0 RIA R A T I R IR AR W
5%, TEIZWIZE RAZWIRErE LA i — 20 W

T AR T Bl B [ 9K B IR T e TR SRR Y
JE R T2 N R SR YT A IRUREAE , SRR YT 109 1
B ML & i [ 2R J2 T N W AR AN B
FREOERG: , R AR Wit o o e 39 B 2068
B R, T DA BE BRI O AN T 1) 384 BILAR 3 A R
F, FAYEM R ER R AL 61-148, 61-150
A1 61-149, i HAY Rh Al C/N AY45 SR L3034~

@ WIEE, K, XEx, F PELEREPAE. Bk
i, 2021, 5 R,

HITE AY Rh A F 0.23 ~ 0.25(3<0.4), C/N /T 10.48 ~
12.31(39<17), FF& @5 TR E AR 2K, 3
3IANHIE A RARIRERZ, WA YE 0
R AR o R A SR - B R R 1Y) B A 2
A e B34 S8 58 AR, (LAY 5@ H 7 T8 R R
XA PRI - G I | e S A 2%, KRBk
FEROMAH, RIZRAMERBRRRZ R R bR, H
UEAE BT 10 IR R G50 K S g L S T
T 349 68 - RN B I 2 R AR R A

W YR X 5P AL, Rk i fE i + 6
P X B BT B 5 5o SR e - B R
RLRFFAEN, BIA A 0 6 26 J2 it i 4= 2 1 7 B
A HERZIR , 3 — i T 22— TR N
Al I By | i BUR SRR AR T LIE Y, R
NN RS T8 1+ B YR X I3 B Y5 1 1 E BN+
TR AR H TR 4 XA AR AR 7 1 B B T O -
JFRX(EREPePRRIL L, BT EEGHEX L
WOl A 3B B AL A S ERBR I RSB R LR, il
HERE EAIRTH(30 ~ 45 cm), IRAILFIHERES
ZLR (=50 cm), [UATHGZR AHERBIG . APk
B 9 ANy - HE h A 6 AT H A HER G, bR
THIE 61-148 F T B AR LR, kW
BRI A L2 AN, 61-151, 61-107, 61-150,
61-039 Fl 61-149 HI AR EAT E5FZ M9 J@ T 45 8L
TR 4o BT DUE B B R SR A 6
AN PBYT LR, ARG R )R E AR HE AR
S —EEL WK, I T4 £ W T
B R A 4 2, RORTE T IEARTE £ 42
RS LA E RIS 1 e AR R 2RV TR T
AT 2 MR IR A& B T+
ST B R L TR B R, DR I HE SR 5 N S T PR G
JHCEAETATHOA , FE TR AR 5 R T
HEIE IR S AT A T ARIE 2R R Rk
e I 5 70 ol A S = I S e 7oy A = e
BT 200, LAGE R I R A
(AR

4 #ie

BEPE 9 SRy L mAE b L R G R
RIRPIR IR 2 LW, 2D, 34
B2 4 DM EE R E A L B ERIER T
TRAEE £ A5 AR & T AR - DA% 1 i i

@ BV E T A N 2. B4 BE 1. 1987.
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