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Taxonomy of Soils in South Piedmont of the Tianshan Mountain in Xinjiang
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Abstract: This paper was oriented to explore soil formation characteristics and classification by soil taxonomy of the soils at the
south piedmont of the Tianshan Mountains in Xinjiang.A total of 8§ typical soil profiles were prepared in the study area. Through
profile observation and stratified sampling analysis, it was found that soil formation of the soils in the area changed in process
with elevation, exhibiting a sequence of original soil forming process, organic matter accumulating process, latentizating process,
maturing process and salt accumulating process.According to the “Chinese Soil Taxonomy (Third Edition)”, the soils of the eight
typical profiles changed with elevation from Cambosols to Gleyosols, Anthrosols, Cambosols and Aridosols from the southern
foot of the Tianshan Mountains to the edge of the Tarim Basin. In line with the Taxonomy, the soils could be sorted into 4 order, 6

suborder, 7 group, 7 subgroup, 8 soil family and 8 soil series.By reference to the “Chinese Soil Taxonomy”, “Chinese Soil
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Genetic Classification”, “USA Soil Taxonomy”, and “World Soil Resources Reference Base”, ascription of the § typical soil

profiles shows that the “Chinese Soil Taxonomy” puts more emphasis on characteristics of the soils in China, and hence brings

forward some China-specific soil types.

Key words: Xinjiang; South of the Tianshan; Diagnostic horizons; Diagnostic characteristics; Chinese Soil Taxonomy
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Fig. 1 Geographical locations of the profiles
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Table 1  Soil forming environment of the studied soils
ZLE
ElETRS T 1 1 3K g Tk BT
Longitude
Profile No. Profile location Elevation/m Terrain Vegetation Parent material
and Latitude
B 1 & B
43°5'17"N i CRF BB
1 Gulonggou Township, Hejing 3500 e Ly
86°3'14"E 3000 m ) Slope deposit
Country
Ll N o 42°53'44"N il (800~ BRI
2 3089 g LR i
Keerguti Township, Hejing Country 86°54"24"E 3000 m ) Slope deposit
i £ 43°6'10"N N BRI
3 2726 LR i i LR D
Hejing County 85°23'43"E Slope deposit
T2 42°9'47"N _ } (I NRIRALY RS0
4 1040 ks B
Bohu County 86°44'30"E Fluvial deposit
BE S I 24 A 8 %
42°16'43"N TR B
5 Yangi County, Xinjiang Agricultural 1055 RS R -
86°4121"E Alluvial deposit
Second Division 24 Group 8§ even
SELNUHEMT 2
41°5824"™N ] AP
6 Sishilichengzi Township, Yanqi 1046 AR 5 -
86°24'30"E Alluvial deposit
Country
RES 42°15'7"N LAY ES b
7 1204 AR s -
Yanqi County 86°2'6"E Alluvial deposit
hERY LB
A RIS 41°1431'N I
8 870 AR 5 T BEHEAR Alluvial deposit
Talimu Township, Yuli Country 86°22'11"E
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Table 2 Profile characteristics and particle size composition of the studied soils
) Wikr 2H %, Mechanical composition/ AR
T W Hita, L - 85 b WAL
(gkg!) Lime
Profile No. Depth/cm Color Soil structure Soil texture Silt/Clay )
2~0.05 0.05~0.002 <0.002 reaction
0~21 2.5Y7/3 B 735.4 258.5 6.1 51y e 4238 R
1 21~44 2.5Y8/3 R 142.4 572.3 285.3 oy T Rk e 2.01 g
44~82 2.5Y7/3 Hopk® 205.4 525.7 268.9 Fixe S u 1.96 s
0~12 2.5Y 6/3 ZiPoT N 3475 463.6 188.9 gt 2.45 i
12~35 25Y7/3 BolR® 71.7 642.3 286 R " 225 it
2 35~58 2.5Y 8/3 Hepk® 131.3 698.8 169.9 )% 4.11 e
58~92 2.5Y 8/4 Huk® 284.1 378.5 337.4 FhigEL" 1.12 rhEEr
92~140  2.5Y 8/4 Hopk® 511.1 256.4 232.5 Wb A 1.10 s
0~12 2.5Y 4/4 ZiBeT N 98.8 825.7 75.5 i e 4.66 g
12~32 2.5Y 4/6 Hopk® 73.1 782.9 144 i 10.94 s
3 32~70 2.5Y 7/3 N 491.8 363.1 145.1 B+ 5.44 il
70~105  2.5Y7/3 ok - - - " 2.50 3"
105~130  2.5Y8/3 JE Rk - - - wt" 0.60 L
0~11 2.5Y7/1 Hopk® 205.7 662 132.3 iz 5.00 i
11~28 2.5Y 7/1 Hopk® 343.9 361.5 294.6 FhbEL" 1.23 Ci
4 28~50 2.5Y 6/1 Hupk® 449.1 210.9 340 g +" 0.62 -
50~67 2.5Y 5/1 Hopk® 510.5 199.8 289.7 Wb Al e 0.69 o
67~80 2.5Y 71 LR - - - 4" - L
0~13 2.5Y 8/2 Huk® 888.8 417 69.5 gL 2.60 s
13~47 2.5Y 8/2 Hopk® 53.7 683.4 2629 Fixe S 5.17 i
> 47~68 2.5Y 8/3 Hok® 422 802.5 155.3 i 5.22 rp gt
68~130  25Y8/3 Hopk® 128.8 731.2 140 Fixe S u 5.89 Ci
0~12 2.5Y 6/2 A HUIR® 254.7 515.2 230.1 )% 2.24 il
12~31 25Y7/2 ZiE 3 364.8 453.3 181.9 g4 2.49 i
6 31~64 2.5Y 7/1 % Aoik® 351.2 456 192.8 4" 2.37 L
64~89 2.5Y7/1 BHepk® 354.7 399.7 245.6 gt 1.63 g
89~130  2.5Y 82 Hopk® 231.6 520.4 248 Fixe S u 2.10 Ci
0~15 2.5Y8/2 ZiPeT N 328.1 514.2 157.7 i e 3.26 i
15~40 2.5Y6/3 P etk ® 192.7 560 2473 ixe S 226 i
7 40~60 2.5Y 7/3 Hepk® 591.4 187.3 221.3 Wb A 0.85 il
60~100 2.5Y7/3 Hupk® 534 305.4 160.6 WL 1.90 "
0~12 2.5Y 5/3 ROIR” 311.7 199.9 488.4 Fht" 0.41 Ci
12~23 2.5Y 712 BORY 615.7 283.1 101.2 W+ 2.80 -
8 23~44 2.5Y 72 Hopk® 611 255.1 133.9 Wi +" 1.91 s
44~86 2.5Y 7/3 R 434 528.3 37.7 Bt 14.01 L
86~125 2.5Y 72 N 720.4 220.1 59.5 [ 3.70 It

@ Granular structure, @ Blocky structure, @ Crumb structure, @ Crumb, &) Scaly structure, @ Platy structure, @ Loamy sand,
® Silty clay loam, © Silt loam, @ Loam, @ Clay loam, @ Sandy clay loam, @3Silt, @ Sand, @ Sandy loam, (6 Clay, @ Mild calcareous,
@ Moderate calcareous, (9Highly calcareous, €0 Strongly calcareous
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Table 3 Chemical properties of the studied soils
A HLBT B BRES TR A R HLSR
T 2 = W
oM pH CaCoO; AN AP EC
Profile No. Depth/cm
/ (gkg™) / (gkg™) / (mgkg™) / (mgkg™") / (us-em™)
0~21 5891 8.49 177.6 76.78 9.049 464.4
1 21~44 16.78 7.60 140.0 25.99 9.813 302.4
44~82 11.63 8.85 101.7 10.07 10.15 361.3
0~12 56.08 7.80 107.5 48.74 18.06 511.8
12~35 21.71 8.46 29.86 71.40 10.58 4524
2 35~58 17.63 8.74 60.96 54.30 11.94 3 669
58~92 6.16 8.92 166.4 23.35 8.256 1857
92~140 8.79 9.14 26.43 9.461 9.162 726.2
0~12 67.30 8.60 123.8 118.4 10.41 778.6
12~32 39.14 8.52 86.69 7.519 4443
3 32~70 16.43 8.63 52.48 7.972 370.2
70~105 9.42 8.76 16.18 6.700
105~130 6.71 8.74 16.78 8.709
0~11 37.30 8.94 162.6 26.49 11.71 11.05
11~28 30.14 8.61 170.6 12.66 7.774 4317
4 28~50 13.54 8.64 166.8 12.08 8.369 3448
50~67 9.32 8.93 140.2 17.51 10.07 3552
67~80
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gk
AL B BRES TR EER I LS
T T WIE
oM pH CaCO; AN AP EC
Profile No. Depth/cm
/ (gkg") / (gkg") / (mgkg!) / (mgkg") / (us-em™)

0~13 16.78 8.00 323.8 64.32 57.17 1785

13~47 14.83 8.23 436.6 36.52 57.42 2103

’ 47~68 9.67 8.07 210.8 36.41 10.92 1709
68~130 12.21 8.20 127.4 22.32 13.41 612.7
0~12 11.32 9.02 289.7 11.57 28.34 513.9
12~31 13.00 9.16 207.3 13.44 11.77 590.3
6 31~64 5.11 9.22 185.1 10.57 10.66 590.5
64~89 17.22 8.82 167.3 9.853 9.473 869.9
89~130 3.98 8.94 173.1 11.19 7.179 771.4
0~15 11.16 7.78 189.1 36.31 8.029 365.8
15~40 11.98 8.64 160.4 41.54 6.790 289.6
! 40~60 6.87 8.22 158.1 20.60 7.094 368.3
60~100 2.74 8.64 148.7 8.115 8.369 321.4

0~12 35.61 8.74 174.2 25.79 14.49 73 830

12~23 9.40 9.20 260.6 5.569 8.284 5137
8 23~44 6.52 9.07 255.5 2.106 7.802 910.6

44~86 5.13 9.58 271.1 5.212 7.576 1347

86~125 4.39 8.75 3235 4.584 4.092 9999

23 LEHE RIS

i E IR G R T 2WE S Wi, B
AERAKHE, fE5 E R B . AR
(PHEEERGSEBR CE=m)) U, Rl
F 5% 5 1 112 W7 )2 RS W EE I WL 4.
2.3.1 ZWiZ (1)izWrR)Z . FHIH 5 0 2 JE B
RTF4TF 25 em, AHBIPCESER T4 T 6 gkg ',
A BBEIMACE AR T5T 35 mgkg ' SR
EbriE, HAMRAEKE . Him 8 e T RRZEN
WL, BAYZ, NER, §—5EFKT%
F 0.5 cm, FHEAFBCRSACRALBR Y FLIHI 25 K2 )2
mMEATREZ. #im 1. 3 EERTET 5cm,
REWGEEHR 05~1.1 gem>, HATEMREL R L
BRI SR R Z bR, B ERIERE . &
I 4 2 B3R E g, ®2 L NBHE
JZ, H 0~25cm WEK &K TET 160 gkg ' 45
BULERZMBERHE, BARILRZ. (2) Bk
T2, HE 1, 2. 3.6, 7THEMEREEEL 5cm,

HAb +)Z K TEET 10 em, 40+ FHL 2 HEPEE 4 1
WL, BHA HIEEMNET, BEAWRERMLE.
IRACTERZGE AT, AT 2 0ieWibaiE, Fik
AR, #lim s R BEARSE, HREEXRT
LF 10 em, AT ERKTET 18 mgke ', #HH
HHETHHERERZ . (3) HAbi2WZ . &l 8 ik 2
JERER/D A 15 em, 11 1K+ HERBOR A SR K
FAETF 30 dsm ' SR BUZ IS bR e, A HBUZ
(4) Wil 4, & 5. 6 HAMEIREIZNEEE, A
JEBE R 20~50 cm, HOA A HER LS

2.3.2  2WiEEME (1) HHERERL . & 1.,
3 DRI A ve A MR B AR 0 A TR IR B AR
I 2 AR BRI T 8°C, HE Zm T9€
PR HER BR O A  E HEE T, R Tt
REERDL . I 4. 5. 6. 8 A LR 8°C~
15CZI, J& il gaR RO . Sl 7 RAEF
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Table 4 Diagnostic horizons and diagnostic features of the studied soils
1 T
. TROME# W AR %%@%ﬁﬁﬁ MW OWE BB HUKS BHORE AR ALiE
“ R ®EY OE®EY xR R WRET BT ORET BT RE® wm® @ e
1 N \ N R \
2 \ TR Ak \
3 N \ Vo kT R \
4 v v K TRk v
5 v v TR i v
6 \ N T R \ N
7 \ BT S \ N
8 0 v TEOOmEE Y

(D Aridic epipedon, @ Fimic epipedon, 3 Mattic epipedon, @ Histic epipedon, & Salic horizon, ® Cambic horizon, D Phos-agric

horizon, @ Siltigic evidence, ©) Gleyic features, (0 Frost-thawic features, @Soil moisture regimes, @Soil temperature regimes,

®) Calcaric property, @ Redox features

R /NTRoKE, RIKEEHZB K 535k TR
/DIAF) 100 kPa, J& T 0 3K AR G0 i 2.
5. 8 I RZHUEN 50 cm kb HHEEE KT 5°C, +
oK oy v 2 B A AR Rt — 2k REUE TR
M5 T H 50 em &b IR KT 5°C, K462 Bk
SEFR A B A TR SR i R A 90d, ST
FABOK RO, T 3. 6. 7 Frib B E B AR
R A /L, (FLIE e A TR ol A5 L 3K R
BT o R BLAR SRy 2 T R K R . i 4
DA b A PR S WAh 2% , Mb R KoK i gk, H R
JRTERZHUE G P A A S K AR, TR K
WK, 8Tk EHOKMRBL . (3) WE
fE. Hm 4 FE L AERPIA R, XEH TR
BRI S8, H 50%L 1 i 3 5 A Bl
e @R 2.5Y, HWAMERTET 4, HEEE
INTET 3, BEEHIRPIeh gk niar, Hitk
AW B A RE . (4) FALEFARAE. FHi 6
R ERAT LR RS, FITE 7 R AT D b R B
QA AR AR AR R 550, BRI B 4
IR JERFIE . (5) VRALKEAE . fTE 1. 3 AT Rl Al
RARSE ACE IR P FLBR,  H AR A0 S0k 2 4R 55
PEFIR T 0.01 mm A0k Y R SR 41, BkaT
FIWT HA RAVEEAE . (6) Ak, 8 /i i 4 1
HA AN, I EA AR

24 BENSEMEERSKXAR

R LR W Z S WiketE, R b E R
FRGE R AR CH =R )) U 3k By T A T R B0
SR EMPIIENKR . w4, 8 DA AL E
THRGE KT AR 4D EHR, 6 NWH ., T AT
o007 A AR R IR T ) g 2 B Y
WOORE I /INGR . AL L A R TR A N - 45
TR, Kb Rk 8 Ak AR E 4
RGN LRV NESR, & T A LR
WM AN R, BT R— L BRARE+
JRURBE B JRE | R)Z RN - R EHZ BN
ATEE . S50 SR ARISEFT R, Kt 3R] 4y
J 8 AT &R, SrRAFRUNGE 5 iR
25 TESESLE

WRIEAS TR - B S ARRAE | KA AR | B
AR, T T ARRI 28R R, Hdh e
THERG R L. R FOR LR, I
HEECSHET T 22 HAHEMN LR, HEMBER
1T 5EE T 200 A+ VR S SR A ek
RUF AR R 258, AR L3S LR (WRB)
2014 WROG kAR, RETHESRTEFEE 1A
AP E RS 2E, M 1984 AEFF IR UEF T E
RGN AT, WA AN T, HRTE 4
WA T (P E RS HRER (5 =hm0)) U,
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Table 5 Ascriptions of the soil profiles in the Chinese Soil Taxonomy and the Chinese Soil Genetic classification
IR W2 +% &
Profile No. Subgroup Soil family Soil series
1 AR TR YR AL - HLH SRR A B -1 KL TR GR A - LY ACES
Calcaric Matti-Gelic Cambosols Thick Bone Loamy Mixed-Calcaric Matti-Gelic Cambosols Gulonggou Series
2 W3 V2 BRI AR 1 SR BT 3 A B 3 v R 1 A FORH R AR
Typic Bori-Udic Cambosols Loamy Mixed Lime-Typic Bori-Udic Cambosols Keerguti Series
3 AR TERFE YR A B FiR  BY - A1 IR TR FE R AT GilES
Calcaric Matti-Gelic Cambosols Loamy Mixed-Calcaric Matti-Gelic Cambosols Hejing Series
4 EE AP AKIEE L B BUIR A B A PR IRLE -l A ML KB R L RGTER
Typic Histi-Stagnic Gleyosols Loamy Mixed Lime Warm-Typic Histi-Stagnic Gleyosols Bohu Series
5 MR NLARHE AN SRR A T A LR -E L R 1 NEAR
Siltigic Fimi-Orthic Anthrosols Loamy Mixed Lime Warm-Siltigic Fimi-Orthic Anthrosols Yangqi Series
6 P+ B 5
BESCHE IR T AR 1 e B A B A R VIR MR -BESCHE IR T I HE
Sishilichengzi
Mottlic Siltigi-Ustic Cambosols Loamy Mixed Lime Warm-Mottlic Siltigi-Ustic Cambosols
Series
7 AT IR T - e BUiR & BRI T AT - LEYINL €
Calcaric Endorusti-Ustic Cambosols  Loamy Mixed Warm-Calcaric Endorusti-Ustic Cambosols Haermodun Series
8 Tl R BUIE T T4 SR A B A R MR - E R AR T R HH AR

Typic Sali-Orthic Aridosols

Loamy Mixed Lime Warm-Typic Sali-Orthic Aridosols

Talimu Series

ARSCERC TR R I 8 AT, Sy T
SRR SRR, fErP E R G R
i b, SkESR . RETIERGE DKM +
GRS WM Z BT S (R 6), TRk
B8 O R

3.1 RIIBEETERBEERENNE
TEAUEBAOIFE XN, R IR, A
X 2285 2 000 m, KA AR, Iz ik
Ursril 32 AR R RE IR, (450K 10 R R - eSS Y
R Loy S o R LR AR 3 e 1 DX DR R A A
w, FEKRRAD, ORI, LR F RS Y
A R ORI e LR A A SRR R R
O, JBTIEGRAEE A (i 1, 50 3 ). BEHEA
BEAR, LSRR P, DG s KR,
ARG, BRI ERIBOKE R, SEREk
AR ENA)E, TE RIS LA 13 (Rl 4 ). HE R

TR REAR, RS AR A R T A AR EA
FAF, BB EE, R RIS K Y
KM, VB EIREL, HFLMENE . BHEEACELE
g, AR 440 3 Gl 5). ZEA
FEBRERZ M 1 R/INAN T 2 R s o R A B4R
+ 449 (i 2, Fm 6. FHIH 7). 7EK LI R
G A, BN, RETR, B
BT A 45 (i 8 ).
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Table 6 References between different soil classification systems
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N n - AR FEE IR Calcaric Folic Cambisols
1 fe L e KT IEGRAEIE £
Calcic Haplocryepts ( Loamic, Colluvic)
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