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M E UNINFHTEXEERERFTLARERVHARR RFETEEFZMNGERE, 2
PIATRHEN % FPHMERLES XA AR E2m RN LEHEHE, TR LEANK
(SOC) EHLBE(SIC) A BER AR EHEMEN A, BT LB LG BERME B W E R,
HERFY: SOC ¢ BM T+ BRI A b . % ¥ 4X M ¥ % 9 % ,S0C & B R ILN TR
W ST R ST B TR 1 % SOC By 8 C 1 I8 1 —21.92%0~ —17.41%0, B F % & 3
A0 T 236 9 5 e P S A B By 8 C 1 3B B b —25.20%0 ~ —19.30%0, LI E JE B Jm Sk K 5
B, H AR EE R AR E L TRE N R CO N E, AN LEEH T A
C3 MM £5| C4 A ENEHAEITHEAL SIC FH 4 EH 3898 g - kg, ZICHE M
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Spatial variation of soil carbon and stable isotopes in the southern margin desert of Junggar
Basin, China. WANG Na'?, XU Wen-qiang’* , XU Hua-jun', FENG Yi-xing’, LI Chao-fan®
('College of Resources and Environment Science, Xinjiang University, Urumgi 830046, China;
*State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography ,
Chinese Academy of Sciences, Urumgi 830011, China; *Qiannan Bureau of Land and Resources Re-
serve, Duyun 558000, Guizhou, China; *Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China).

Abstract: The southern margin desert of Junggar Basin in the central arid region of Asia was selec-
ted as the study area. To gain insight into the distribution characteristic of stable carbon isotope and
the relationship between the change of soil carbon and the distance to oasis of soil organic carbon
(SOC) and soil inorganic carbon (SIC) , three belt transects were set according to the distance be-
tween the desert and the oasis in edge, middle and hinterland of the desert respectively, and col-
lected the soil profile samples with depth of 2 m. The results indicated that the SOC content reduced
with the soil depth, and the variation with the distance to oasis was the edge> the middle> the hin-
terland. The 8" C value of SOC varied in the range of —=21.92%0 to —17.41%0, and decreased with
the depth; the range in the middle and hinterland was —25.20%o0 to —19.30%0, and increased then
declined with the depth. Therefore, we could infer that the C3 plants played a dominant role in the
central of desert, and had experienced the succession from C3 plants to C4 plants. The average con-
tent of SIC was 38.98 g - kg™' in the edge of desert, which was about 6.01 folds as large as the con-
tent in the hinterland. This indicated that a large number of SIC with 0-2 m depth were clustered in
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the edge of the desert. The 3" C value of SIC increased first then decreased with the soil depth, and

enriched in the bottom layer, which was mainly affected by the original carbonate content and soil

carbon dioxide.

Key words: soil organic carbon; soil inorganic carbon; 8" C value; carbon stable isotope ; Junggar

Basin.

32 i b B O 2 7R G5 v B R s YT
J2 B A WL P R T AL 4 1 K8 43 2 1, 7 4 BR ik
PR 5 R R R 2 A T BUE B 5L
T4 RUBE R 1 ) A7 2R A 8, i e e ) o7 2 4%
ARE R IEATHORIE | JRI 3R A 5 A
L5757 T B AR 5T, S — Rl 5T - R B A A A
WL B HLIR (SOC) F Bk { TR v
Yy, B AEAEY) EE ARG C3 A 4 PiR S m et
Hr C3(R/RXER) imAAEY M 37 C HA T
~35%0~—20%0 , F-YI1H 5 —27%0; CA (W5 25-H7 3 98
WA 87 C HH & A F = 19%0 ~ —9%o, V- M
H=13%o. tH T SOC 43 fiff 3ok A2 vh W) 4 R 40t AE H L
B A FH T B 14 4348 A /N, Bir LA SoC
(1) 8" C A SVE IIZA PR IR g Y 87 C A
— 0, BENE IS WL JRy T XA ik [ 2 o AR 9 [ o7 36
ZH AR T - S TCHLRR (SIC) A9 87 C {E RT LLIX
43 48 SIC SV b Az MRl R B A A& A R IR Eh
TR A EE A3

H AT, - Ea AR K R R Z A e £
AR 4 BRAS AL A 5T (0 FA G AR [ P A
SEHBET T AR E R SRR R GRA
T HERR AR S R R HF RN K
WA HLAR ™, 5 R+ HE TG AL BR A BF 5% 38 T IR
ARG AT T 5 X A HEA MU RN G LR 5 i I

HR R EARR ARG TR 52
DX R A IR A M AR Tk i) 07 e U A AN A B AR Ak R e
S5 HL X ZE R A S RS IR R i A
PERTS) | em 2 A B 5 4 B SIC A 78 X 42
BRIIAE IR S 4 2R A A A B AT 8 kR g R
PLRALBETE F AR R N IF 5T - S 65k 19 43 A A )
B AR S Wb F A A 1 G B VR R B RN X 4325 A
YRR IRER. PRI, A RS il [ 57 R B AR 9E T- 57
X 3 8" C MIEBFALFRRIE L) R - M B S R
Gt R V555 55 A0 1 5 DXCIRAE PRI 1) — A~ FE 2240
I, BSR4 S T 5 K BRAE FR A AT A U AR 5
TEPE T2 DX B IR 735 Ml 7 % i W DX A R AR 5 X 42
I XF 2 m R BE A HE T 1Y) 53 )2 SR AR S S = b
4B SOC Fi SIC 5 i S H: 87 C {H /3 A FEAE , 44
W RS R R SR B B R R, BT
5 IX A ERRATE PR 5 H A S Ak ORIV ECHE | R itk —
HA A BRI T R X R RS %

1 HRBREHRTE

1.1 AR IXAHEN

5 DX A T MENES R 2 M R 2%, T A 93684 km”.
TR AR R, DATEWE R 32, 2 Y PR
SRGMIAER (B 1) A% XA K G KT 5
Aih AR B A FE AR W, o A LA 2 AR

4t
46°f

o L
45 BEi#i Legend

» T City

HM°1 2, 15 Oasis
I 1l Mountain
1%k Ridge line
43° » REEA Sampling point
[ #EA&/REH Uygur Basin
O FBAT/RKEARK
4201 Xinjiang Ugihur Autonomous Region

1 RFEE M

Fig.1 Distribution of sampling points.
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Table 1 Sampling site information of southern Junggar Basin

ity PR T RE EA35: 3 K S g YN P B TEREALH A
Transect Sampling point Longitude Latitude Altitude Distance from Dominant species
number (N) (m) oasis (km) of vegetation
BIRLSUE: S T,-1 44.809° 86.676° 377 3 HetR
Edge of oasis T,-2 44.701° 87.344° 417 5 W
(T)) T,-3 44.382° 87.918° 389 4 WAR EEE Y
Fie T,-1 45.151° 86.693° 388 41 et EEESE
Middle of oasis T,-2 44.985° 87.720° 505 45 iR BB
(T,) T,-3 44.760° 88.267° 591 55 EEEESE KTl
FeiE I it T;-1 45.401° 86.940° 393 74 LEany
Hinterland of oasis T;-2 45.231° 87.692° 511 63 EEEELE Bk Iy
(T3) T,-3 45.070° 88.389° 694 88 Ll

( Tamarix ramosissima ) , 12 % ( Haloxylon ammoden-
dron) FIEEEE 4% ( Reaumuria songonica ) %5 MR 3¢ B HE
AR CEREAR R OUFAR 0 s 5OR AR Y T VR 2 R
FB LA RIS A RO Ry 32 i X 332 W i 52 e, B
TR LTI ZHETFHRR 6~10 C,
TRAEAS AL IR 35 75~ 80 °C.Z8 LK /K B H# /L,
FEFIWE S S 15 2000 mm  JHAEREK REL 150 mm
i, Fe WOTE A i 5 8 ) 3 Bt P S 1

1.2 HlleRAE 5 5L5% 0 A

AR50 MR I THE MBS 7K 73 0 g 2% v 5 DX B O ) e
B N TE B 2 (FEERINZ) 5 km) el il (BE
LN 29 45 km ) IS (BELRPNZY 70 km) B 3
SN BT R 3 AR 2R 9 A RAE A
(1,3 1) e SRAE s 34 O b SR8 R 32 i K HL
TR T DI AR N A2 — 1 2 m
GG TR, 73 16 J2 R AR L e AL & 7R R
BT Y [] — TR BE AN R 7 B 43 0l R 4R 3 AN, 3t
RAE T HERE A 432 A LR AR 22 A SR X R A
it 2 mm G5 28T % 3 A AR TSR AR 0B £
ARSI B R AT A RS9
J2 BRI RS 0~5.5~10,10~20,20 ~
30.30 ~ 50,50 ~ 80, 80 ~ 120, 120 ~ 160 FI 160 ~
200 cm.

HHERE L AT E S SOC I SIC F i K L8
(8L H b - 3 A P ST A% 1R 0 A4 i Bk
FE,SOC i H3EA PLT & 53 UL Bemmelen 58 R
$0.58 #4317 SIC & &R HI A P E . soC
FSIC 1y 8% C B A 78 B W] A2 R B A1) 5T % )
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TRERS, B eHs 1 g HIRAEARZE HCL TiALEE 12 h £2
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TRA DL ML 5 42 SIC 1 8 C B A% I 5E 7 vk 42

s TR AR L) (B 0.03 g BESEIAICR /NG A
AIBEE I ECSS 5, A 20 mL 100% Bz, in
R 50 CIFHIRE TP R AR o S5 R 72 53 SO
FEESZ LRI BE B Co, , WEELifb iy CO,. 0t
A SOC [R5z 25 HF i I 5 2 A7 v IR} 27 B e ot i 2
WA FrA 5 P 1 5K N S % e AL, SIC
[ 057 2 A i I S A R e e st i o 5 7 2R )
IS I 52 1. et o Al [ 32 25 4 i 73 7 R ] PDB 43
e, F3E R 8 C(%o).
1.3 HdEabm

K Excel 2010 %f SOC . SIC F H: 8" C %¥ vk
T8 G 8 8 W R Ry 22500 I ik 43
THREE RS X SOC SIC K H: 8 C {HAYE M, B3
KB E A «=0.05.2% i OriginPro 8.0 £:[4].

2 ERESH

2.1 HHEA LR S I 8P C ARk
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g+ kg, Bl R AL S SN BE B R TR, 4% ) T 4 4
SOC & HA KK E S (K 2) S i R AR
e TH A5 TR BE SOC 7 it 4 BH &l 8y 1 37 18 v 35 R 3
TR R R T, S W 2k SOC & 1 Jic T i b 119
2. 7505 W5 IX SOC i A H| I R)Z 0~ 15 em B
A FE50~200 em B EAR H AL A K. TR
% SOC F7E 80 em VRFE W & 38 K, ) 1 % )2
T HEE e FENGIR I R I KA B
ULRHIZZ e 7E D S0 T S EAT 5 b A TR A 1R
FAs v i M A P R, A R T SOC AR R Y,
SOC 1% 8% C {A 28 4k 3 [ 24 - 25. 20%0 ~
—18.22%0 , TEFE WA L% XI5 8" C 2 20 H 5 i e 1
R B DN A ) TR A, 45 AR A 8 ) TR R
(150~200 ¢m)SOC () 3" C {HAK T 2, Hh % )2
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S 3199 1.36%0 1 0.94%0 , 2 J5 Wi 01 T VR JE 1 4 o i al -1,
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2.2 HHEEHLBR SR RIE 87 C AL b

- TR 1 A S T S i K, T B Hb e
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Fig.2 Vertical distribution of SOC content and its 8" C.

T, : el %% The edge of oasis; T,: T H R The middle of oasis;
Ty Tl S H The hinterland of oasis. F[i] The same below.
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Fig.3 Vertical distribution of SIC content and its 8" C.
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F2 TEINEREMESMNESX SOC.SIC RE §°C EFMM A ENH
Table 2 Analysis of variance for SOC and SIC and their stable carbon isotope values affected by soil depth and distance to

oasis

SgE| FALISEN Ji 2% F H ¥r 2 P
Item Influence factor Variance Freedom Mean square
deviation
SOC REE Depth 10.531 8 1.316 0.001
PE S Distance 82.225 8 10.278 <0.001
sIC RBE Depth 277.034 8 34.629 0.061
5 Distance 42186.183 8 5273.273 <0.001
soc 3¢ RIE Depth 71.911 8 8.989 <0.001
PEE Distance 79.639 8 9.955 <0.001
sIC 3¢ TR Depth 5.250 8 0.656 1.215
B2 Distance 19.815 8 2.477 <0.001

HUBRA — RE S M. Bl 2 SIC F i e TR i 6
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8" C{EAEA A T 38 0~30 cm i [ Py P i3
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