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PR X Ea T EREABXER)E . =8
A T EE K, bR R B R
(I S ol S SN 57 5 S P 31 = S 1 DI N = S EA R
X, J&T 5 EEAY T RS A A 4 A X,
I3 ARG E A T105°17'35.6" ~ 107°13'18.8"E,,
36°37'59.9" ~ 37°50'21.4"N. W55 X J& Tl K fili
WA, TROW, MWEPERS, FHEN
7.89°C ~10.29°C, EIILEmMIRAIR A, EHEK
H193.3~376.6 mm, 5 PH R R AR R4 A,
AR H BRI B T2 728 ~ 3113 ho #FSE
X B LA o F0 Fe B Ry 32, B B AR R R

T, WKL 232~2 090 mo  H SR B DL R RS
BN, NEREHRUNEREARG R, FEZEE e
b, MR BA R RS R
F1.62 ~2.892 4],
1.2 HAHE

ETHE R EEEAERNTE LER, F
FH Arcgis9. 351 2 RIS + R BE A, RS
MR P ORI PR b R A T i, SR AR
W BB B AR AL A B A J7 vk L0 e AR R
(B RRE 35 2454 Google Earthiffi i M BUAE 5 Y Al
K, JFRRFERE L . BPAMZ IR A H GPSHET T
B, $% 0 CHP AP 18R 5 R AR ) R4 J2
W, AR - R A SRR, IEHEAT A K R B Y
BRI, 4 MR A2 2 E R I SR 4 - R
at, HESCES S HTARE, IR R IR LR L

F1 i TIERR T IRE

Table 1 Soil forming environment of the studied soils

o
s i s wr oww 0 wp
Profile . . . . . . Parent
Profile location Longitude Latitude Elevation Land use Terrain .
No material
1 BB EF LS S KR 107°13'18.8"E  37°36'05.2"N 1535 jiin: ! b Dt /N
Gaojiaquan Village, Qingshan Township, Wasteland Hill #FEY
Yanchi County
2 R FMERG KA 106°40'23"E  37°50'21.4"N 1 450 Fie RAUE  HR
Yangjiayao Village, Majiatan Township, Wasteland Aeolian 5
Lingwu City geomorphology
3 o BRI TR 105°36'5.6"E  37°18'17.9"N 1 358 Tt Hh i3 At
Goumen Village, Dazhanchang Township, Wasteland Hill B2
Zhongning County
4 VHSk X I £ /N T #F 105°33'43.3"E  36°48'30.6"N 1674 T 1 A+
Xiaohaozi Village, Haochuan Township, Wasteland Moutain land Eﬁﬁﬁiz
Shapotou District
5 T JEEL R & 6 R 105°17'35.6"E  36°37'59.9"N 2090 Jicih = G
Yanchi Village, Yanchi Township, Wasteland Plateau B2
Haiyuan County
6 [E T B HE R LA 106°26'21"E  37°1'13"N 1690 Hi it o i #t
Yuminshan Village, Xiamaguan Farmland Plateau B} E?
Township, Tongxin County
7 T IS B 237 A SR 105°56'20"E  36°43'17"N 1880 §:1 1t Wt
Fanniupo Village, Gaoya Township, Wasteland Moutain land ~ #FE%
Haiyuan County
8 21 R X R )1 2 BERR Sk A 106°57'51"E  37°17'53"N 1440 B b AR
Kangmatou Village, Nanchuan Township, Wasteland Hill Erﬁ)i‘@

Hongsibao District

(DLoess like parent material, @Loessial parent material
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s, Z T 5D . 78 KA SR R BT
S, 3. 45 T R AR & i A Y
Mg RURGS Y, JRE0.3~0.5 em, B
Al R i830% ~ 50% ., BLAk, A i 38 A A KRR LA
etk 3 o A IS SRR R 2R .
2.2 K HIEAOALARLE AR IE

4 A A3 ) T RIURE 2 BN K — AR (L)
AR, R A R S A T719.23% ~ 64.16%,
MRS EANT26.03% ~70.21%, BikSENT
7.84% ~ 24.04% , 5 ¥\ 1f i HURE 20 AR 32 B2 DLRD A
ok koA o TR]— 0 T AS [ J2 R A HE ) R 4 0
25 SR T ) A (]2 R S T 2 R
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FIE 4 45 = Fp Ay bk HE + Oy 32 B0 o b 2
A, BR#ImL. 254, HeflmE2A L rY
K AR S o AR A T 452 IR IR 2 AR Tk
JEFEIAT1.88 ~ 7. 142 [a], K843 1f B % 14 344 fin
3 b LU W A 1 o R AT T AR Ak 3R AR 1k LAY
F0.86 ~2.03, HHIHES, 6. 8HB)2 HIEH LR
KF1.3, XATEEE S8 KK ED . AR
K, M ARE AL B

fbkE Sand (2~0.05 mm)
B (IR A g ) 0A 20 1

Fig. 1 Particle size composition of the studied soils
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FEE RAE H AR S 2R A ST H X R fird -
Bk /B AR AL . e E R R LRE Y
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0.103 ~0.532 g kg™, FLJi i) v 4 B 384 I % A5 BT
FEAR, B —E R, A WL i) A 1L
S K2, UL R S, 55 RIZ AL
B, RAE R HN7.02 ¢ kg ' F10.532 g kg, X
55 1AL F R L AR R, AR A R A
X, FITFFRSREA G, PERE S T e A L2 ik
WA T7.20 ~21.06, H 8% + 45|24
C/INH16.37, AFIFH AL AN 4 Z 0 4 ff, DA i
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Table 2 Morphological characteristics of the studied soil profiles

j;z Z3/8 + e + gy W U IR 25 4% A AR Yay/ 33
Profile Soil layers ) . Mineral nodular Intrusive Other ) )

No. (em) Soil color Soil structure concretion s sondition Lime reaction

1 0~30 A, 10YR6/6 HHARY, B W
30~70 B, 10YRG6/6 eIk CaCO 25 B
70~120 C  10YR5/6 Buk® B

2 0~30 A, 10YRG6/4 Hek® R
30~90 B 10YR7/3 Holk® 1
90~125 C  10YR7/3 Hepk® e

3 0~30 A, 10YRG6/6 JE Atk ® TR R
30~80 B, 10YR7/4 R CaCO.251%® T
80~140 C, 10YR7/6 HHR® CaCOZ5 1% M5tk

4 0~30 A, 10YRG6/4 BHuR® TR R
30~70 B, 10YR6/4 ek CaCO 251 5
90~120 C  10YR 6/4 HHk® ST

5 0~30 A  10YRA4/6 PR 5"
40~80 B, 10YR5/6 HeHetk® CaCO. 45 % e
110~140 C  10YR 6/4 Hepk® e 5t

6 0~30 A, 10YRH/6 HIE®, HHOR® S B
40~70 B, 10YR5/8 Bk ® IR o
80~120 C  10YR6/6 HeHuR® e

7 0~18 A 10YR5/6 MR, Hok® e
20~60 B, 10YR6/6 ANE: S CaCO.Z5#%® o
80~150 C, 10YR6/4 Buk® CaCO. 254 B

8 0~30 A, 10YR58 HIE?2, HHuR® e
30~90 B 10YR6/4 ZiEP SN R 3R
90~150 C, 10YR7/3 Holk® CaCO.451%® R

T (TR ERE, ST L (, indicates the accumulation of carbonates associated with the calcium accretion
process ) ; .o/ HIEBCSS . [E45 . B4E (| indicates that the soil layer is cemented, consolidated, or hardened) ; ,Z/RZHFEIEL
HAH 5 R APesh (, indicates the soil disturbance caused by ploughing or other measures )

(DCrumb structure, @Aggregate structure, @Blocky structure, @Crumb, ®Lump, ®CaCO,concretion, @Plastic film,
@®Aridic crust, @Pan cementation, (0Highly calcareous, (1)Strongly calcareous
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Table 3 Mechanical composition of the studied soil profiles

ENTE RS2 =3/ Ok 2H A Mechanical composition (% ) Jo L M Eh L Bk %
Profile No.  Soil layers (cm) 2 ~0.05 mm 0.05~0.002 mm <0.002 mm Soil texture Silt/Clay B/E (A) Clay
1 0~30 60.12 26.05 13.83 S 1.88 1.00

30 ~ 70 61.66 26.37 11.97 g 2.20 0.87
70 ~120 59.88 28.22 11.90 Wt 2.37 0.86
2 0~30 27.98 62.19 9.83 g L® 6.33 1.00
30~90 22.04 68.14 9.82 i 6.94 1.00
90 ~125 19.96 70.21 9.83 Kt 7.14 1.00
3 0~30 64.16 26.03 9.81 2 S 2.65 1.00
30 ~ 80 52.01 38.15 9.84 WL 3.88 1.00
80 ~ 140 34.13 52.06 13.81 B 3.77 1.41
4 0~30 37.95 50.2 11.85 i1 4.24 1.00
30 ~ 70 43.98 42.16 13.86 Het® 3.04 1.17
90 ~120 39.90 48.24 11.86 get® 4.07 1.00
5 0~30 36.14 52.05 11.81 i +® 4.41 1.00
40 ~ 80 33.94 48.19 17.87 gL® 2.70 1.51
110 ~ 140 43.92 42.21 13.87 gt 3.04 1.17
6 0~30 60.00 28.14 11.86 Wt 2.37 1.00
40 ~ 70 29.49 46.47 24.04 get® 1.93 2.03
80 ~120 29.56 54.49 15.95 e 3.42 1.34
7 0~18 39.84 46.28 13.88 g4 3.33 1.00
20 ~ 60 41.79 46.33 11.88 get® 3.90 0.86
80 ~ 150 29.78 54.32 15.90 g t® 3.42 1.15
8 0~30 60.00 32.16 7.84 W 4.10 1.00
30~90 25.75 60.37 13.88 Kt 4.35 1.77
90 ~ 150 19.23 68.82 11.95 FrigE L 5.76 1.52

(DSandy loam, @ Silty loam, ®Loam

BARAEFR Gy o WAL, 252 TR AR 0
T 40.06 ~ 28.69 mg kg™, 85 i #f i - HEAY A
RUBEFR 3 i e o

HERFE S+ pHA T7.93 ~ 9.46, 5 B I B
TR . th b R2TT A, 2 AR AR AR 5T 2R 1
SEM KR4 T A R PR A TE BN S, 45 ARl 2TT
A, R R AR B B S R
fE, PR3, 6. 8JZ UK IR R R A & i 25 A
K, KF35.4 ~45 g kg™, 4% 1hBR AR ES 7 AR AL
ZWLKE2,
2.4 iR T EMT AR S

S YR S AR A AR Y, AU

YT B FE 2RI, R IEME TR
SR ), AN IR 2R G842 s R R
RN YN 722 07 <3 M o T i N TR OR 7
RBIIAYE, KASFETYNE, B0,
WA A S EIRZ . WAL P XA 1 ME S 72
B B M, AR A A 4 2 S DA AR A 2
GG WAL ok £, HEXAL T ) 6 i il i859%
DA b 44223t e m Bom i i, Heds scmk 10
K Z AR 398 (0 TR K/ NG I R AT 8 2 RS
K, R R UK B 2 2R S N R R
RA R ARABBA, Hh1, 2, 4, 8%
P AR PR A, HA oK AR A,
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Table 4 Basic chemistry characteristics of the studied soil profiles
T JAIR CaCO, H BB Ko AL AR
Profile No. Soil layers (cm ) ot (gkg™) SOC (gkg™) TN ( gkg™) C/N AP (mgkg™)
1 0~30 8.54 93.8 3.98 0.453 8.79 1.61
30~70 8.82 105 4.27 0.466 9.14 0.82
70 ~120 8.45 102 4.23 0.415 10.20 0.59
2 0~30 9.22 119 1.60 0.215 7.44 0.68
30~90 9.46 106 1.48 0.190 7.79 0.88
90 ~ 125 9.00 99.2 1.35 0.179 7.53 0.68
3 0~30 8.56 103.7 1.96 0.239 8.20 0.37
30~ 80 9.23 143.3 1.49 0.192 7.77 1.01
80 ~ 140 8.97 126 1.32 0.167 7.88 1.65
4 0~30 8.46 121 3.16 0.390 8.10 0.61
30~70 8.34 126 4.50 0.442 10.19 0.83
90 ~ 120 8.51 121 2.00 0.227 8.82 0.65
5 0~30 8.44 143 7.02 0.532 13.21 0.56
40 ~ 80 8.60 138 2.35 0.229 10.23 0.19
110 ~ 140 8.92 121 1.59 0.162 9.82 0.10
6 0~30 8.49 117 3.52 0.229 15.37 28.69
40~70 8.55 162 3.35 0.225 14.89 9.77
80 ~120 8.77 162 2.18 0.103 21.06 8.22
7 0~18 8.13 165 4.94 0.508 9.72 2.05
20 ~ 60 8.156 163 2.63 0.254 10.34 1.66
80 ~ 150 8.08 162 1.94 0.180 10.77 1.66
8 0~30 8.77 84.6 1.56 0.163 9.61 2.43
30~90 8.67 120 1.74 0.181 9.63 2.05
90 ~ 150 7.93 122 1.58 0.175 9.02 3.98
ARt AHLBES it R 2 B0 it
Soil organic carbon content (g kg™') Soil organic carbon content (g kg™') Calcic carbonate content (g kg™') Calcic carbonate content (g kg™')
0.00 2.00 4.00 6.00 0.00 4.00 8.00 40 90 140 80 130 180
0 0 0 T T 0 + ,
20 20} 20t 20
g " 40} ol 40
£ 6 o0t 60} o0
i 80} 80
gé . 100} 807 100
100 120t 100} 120
120 _o—1 a2 140t ——5 —%x 6 120t _o 1 — ) 140 —5 —=—6
——3 4 —7 ——8 ——3 —=—4 —7 ——38
P2 (i LT 12 A DL B 5 o

Fig. 2 Organic carbon and CaCO, contents in the soil profiles relative to soil layer
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Table 5 Mineral composition of the soils in the sampling sites

i AT AH A INFT J5 A Hz A E RO /DS R/

T e Quartz  Plagioclase  Microcline ~ Amphibole Calcite Dolomite Total clay mineral Mineral type
Profile No.

(%)

1 40 18 8 2 13 - 19 BRI A

2 46 21 5 - 12 - 17 RERRIR A

3 34 20 8 5 14 3 15 KARAM?

4 42 23 10 - 15 - 11 kIR Y

5 33 18 8 - 14 5 21 KaiRgm?

6 33 21 7 5 14 - 20 KAIRA®?

7 39 17 13 3 14 - 15 KARA M

8 43 16 9 - 11 - 20 Tk RIR A

(DSilica mixture, @Feldspar mixture

3 PR IR

R 50 100 %) B R85 . TS RN AR AL 5,
Rys ChETERGE ARG R (=) ) P,
SRR AR EN WK RERE . TR
2. AR SESLEZ, B R
Y PR RRAE BT TR K AR R T
BER PR . BNBURRE L A RS R DL
W LG 4, 20t K 28 ] 84 Ak 3 ) 1oy 4 1 K0
SN, 2, 24 A,

3.1 iR TIERISH RIS &

(1) IRWMFRZ . M EF A5 AR 0 23R
1.2.3. 4.5, 6, 7., 85t 55 0 2 8
IR E =3.5, TAWHE=55, HEE
=35, HIRERZHEIL ST E <6 g kg A2 K
P, P, O B B AR E)E

(2) TREZE. 3. 45Hm+F£4 K/
AT L BN A 1Y) Fh A R 2 i) P T R 2
B, HAETEIRIRA N B 244, HoA Sy bk &) A
ATREZE,

(3) 492, it ko, F#AFIETH,
BT Y0 BRI =10 cm, W B AIRD . HE R
e 4D 35 5 40 Y b LR, R A — W s
¥, AR SRR TR A kiR B — R
T, WANATEAFMLZE . IKIBLTERZE | R 25%
S, e gt IR R F AR E

(4) BSFME . 38T HmHA — & Mkt
R BBLVRRAE ,  H )2 B R 45 2% i Ju A T
20~50 g kg™, LSRR, FiL,
N3, 85 HIH A SIS WIS

(5) #5465 I 1 4 A o 307 7 ik R 56
TR EL I 25 T 3 2 a5 R, TR =10 cm,
iZ)%ESO cm‘iCaCO;ﬂFH%’:%lGZ g kg_]E[’J% 2l
=2 000, THMRFMELLZEA, THEIAK P
ANTHEL, FIW65-5H & B A
3.2 K HIRMISETS .

(1) HPEFeiE. 35 @AM AI0YR, 5
Fi ABIZW L AR =7, R =4 H¥% R Pk
AR —, BRIRESHI M =80 g kg™, M AEEE N
WA, AR R RO A R AE

(2) EHEKRD . BFFE X 3R T 37 A 3
wRREEAE, TR, FEU> 50K 5k,
R A 5 R A B . SEULE ekl (TR R
B0 AR K ARG T HeRRSCER [ 27 ] BF
ik, 3. A5 MHmE T T2 25K,
1. 2.5, 6.7, 854tk#mE T8 i L 58K
I3k o

(3) EHER AR, B AR A s 3 IS 4 1)
T - 2 SR, (AR 2R 4 R B R T e 4
Bt B FBZ50 cmE R 4356 RS H S
Bl , BIA SO F R B b i T 5
b RN B A B, R AR Y SO AG B4R Y
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TR AT R DO AT X 19854F E 20144E30
A ) AR B S RIE N 7.89 ~ 10.29 °C, 4R RS
Bl 29°410.41 ~12.69°C, W R4EH iR =9°C, (H
<16°C "0, 54 iR E R R R B R R AR
PR b A Sy e ) v LA TP R AR

(4) FHTRRPE . 35 ) T VH RE S Fo 1 e A A
(ESP) =30%MAHifENa* =2 cmol kg™, 2. 4.
5. 85 il i fE S e PR B BE R AR R =50%, I
2. 3. 4. 5. S w4 HA A BT

(5) Ak, BEH w2 250 cmii [l
A2 CaCOAM LY =10 g kg™, HI1 : 3FhMAD
B SR oS TR A AR RN, PR A A ) T
HA A M
33 #HiIXTEMEZEHLARE

MR KR A2 Wikl He BESCk [ 27 ]
X HECETE R G0 R R BT R R, 8
AN T 7 17 70 e w2t e = I 7 K 1
Bt . EH TR, f@E T
BIEWTRL2N I, HEfs T 1. WM
BB EE TR 2wk,

WA SCiEk [ 26 ] bRl oy 25 £ RS0 5

Tk, #E—2 R £ R G o 2R 2ot A
JE——t RS R P w2 By i 1%
LN B 15 5 D AN, H A 2 Sk
T o AL T (9 7 4 2 2 B 4y S K TR A TR
REFUIR G/ (3R5) , A KV RIRR B s I 28 1 247 )
TAKME . R S AR R R E A T
9~16°C, B FiRMELIRIESER ., &5 LTk, &
SR A A 2 B PN S ORI L A [
LI e A RS TR A AN TR 8 A Ak 3 )
1% 23 R 5N R % . e IR Rl ok )+
S B2 Bl Al S bmifte, RS Lk — B4l 53 5
NEFR, MEREPI/R ., FER 7 H XA T
Uit B A B SR G B, R O B R 4 - R R
M, EmA R EAUNE w4, FEDSHA
FRIEAT A4
34 HIRXTEETEAPLRGZEPHP LS
T, FRE W 502 TAEMRRA T & R
G KGR RENEIFRE P, HER
GOy ORI BEN R HERMIE . AR, SR
CA BRI IR R AE B3R AR 7 S i SRl T
SR ), BARE R RS e 11

*6 MIXTBHRFNLXSRES

Table 6 High-level categories of the studied soil sprofile in the Chinese Soil Taxonomy

thE LIRS 41 JECST
0l 4 ‘ :
WK Tk + %
Profile No. Subgroup Soil families Soil series
. EHEEE T O TR R A A M T 5 8 7 T AR+ HIES
?I‘ﬂ%ﬁﬁﬁi@’ Sandysilica mixturecalcareous mesic—TypicHapli—Ustic Cambosols Qingshanseries
) EHEEE T HERE R A AL MR IR 0 1 T AR P SUES
(15| e Loamysilica mixturecalcareous mesic—TypicHapli—Ustic Cambosols Majiatanseries
. FTT R B I R AR A B AR RE— R F W T8+ Kl %
) R E® Loamyfeldspar mixturecalcareous mesic—Sodic Hapli— OrthicAridosols Dazhanchangseries
. BT OE EJRCRE O A B MR M — B R TR+ EILER
WFREL? Loamysilica mixturecalcareous mesic—Sodic Hapli— OrthicAridosols Haochuanseries
. TEEE T AR AR A B Ot I 5 1 T A DETS
i G5 A Loamyfeldspar mixturecalcareous mesic—TypicHapli—Ustic Cambosols Xiamaguan series
6 LEEE T R AR A B M I M — 5 1 7 T AT DETS
b1 72 o Loamyfeldspar mixturecalcareous mesic—TypicHapli—Ustic Cambosols Xiamaguanseries
; LEEE T e AR A B v I M — 5 1 7 T A THXR
?l‘f]/ﬁﬁffﬁj:@ Loamyfeldspar mixturecalcareous mesic—TypicHapli—Ustic Cambosols Xiamaguan series
g e A T HERE WOIR A3 A M I M — 5 1 7 T AR DRMER
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Genetic Characteristics and Classification of Typical Sierozem in Central
Ningxia, China

QU Xiaolin LONG Huaiyu" XIE Ping CAO Xianghui WANG Jiajia
(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract [ Objective] In order to explore genetic characteristics and ascription in the Chinese Soil
Taxonomy of sierozem, a zonal soil typical of Central Ningxia, 8 representative soil profiles were dug for
examination and analysis in the study area. [ Method]) Firstly, sites for the eight soil profiles were defined
with the aid of Arcgis 9.3 and GPS; profiles dug out for examination, description and characterization;
and then soil samples collected from each soil layer of the profiles for analysis of physicochemical properties.

[ Result) From morphological characterization of the soil profiles and analyses of the soil samples, it
was learnt that the main soil forming processes of the typical sierozem involved weak humus accumulation
process, and weak eluviation-illuviation processes. By referring to and identification in line with “the Keys
to the Chinese Soil Taxonomy ( third Edition ) ” , it was found that the eight profiles had the following
diagnostic horizons and characteristics, ochric epipedon, aridic epipedon, calcipan, loess and loess-
like deposits, ustic/aridicsoil moisture regime, mesic temperature regime, sodic feature and calcaric
property, and calcic accumulation. In the Chinese Soil Taxonomy, the 8 soil profiles could tentatively be
sorted into the soil order of Cambosols and Aridosols, the soil group of Hapli-Ustic Cambosols and Hapli-
Orthic Aridosolss, and the subgroup of Typic Hapli-Ustic Cambosols and Sodic Hapli- Orthic Aridosols.
According to the standard for classification of soil families and soil series in the Chinese Soil Taxonomy, the
8 soil profiles could tentatively be sorted into five soil families, i.e. Sandysilica mixture calcareous mesic-
TypicHapli-Ustic Cambosols, Loamysilica mixture calcareous mesic-Typic Hapli-Ustic Cambosols, Loamy
feldspar mixture calcareous mesic- Sodic Hapli- Orthic Aridosols, Loamysilica mixture calcareous mesic-
Sodic Hapli-OrthicAridosols and Loamy feldspar mixture calcareous mesic-Typic Hapli-Ustic Cambosols, and
five soil series, i.e. Qingshan series, Majiatan series, Dazhanchang series, Haochuan series and Xiamaguan
series. [ Conclusion] The reference studies of the eight soil profiles in different soil classification systems
show that between the two soil classification systems, the Chinese Soil Genetic Classification and the Chinese
Soil Taxonomy, does not exist any simple one to one relationship. While the same types of soil in the Genetic
Classification System may correspond with several type in the Chinese Soil Taxonmy. The quantitative norms
in the Chinese Soil Taxonomy make soil classification more quantified, thus improving the accuracy of soil
classification and eliminating the phenomena of different soils having the same soil name.

Key words Central Ningxia; Sierozem; Diagnostic horizons and characteristics; Chinese Soil

Taxonomy; Genetic Classification; Reference research
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