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Abstract

Aims The complexity of environments and high spatial heterogeneity of desert ecosystems are important factors
contributing to the uncertainty in the estimation of soil organic carbon storage.

Methods Ten types of desert grassland communities in the southeastern fringe of the Tengger Desert, China
were investigated. The content and vertical distribution of soil organic carbon (SOC) content in seven soil depths
(0-5, 5-10, 10-20, 20-30, 30-50, 50-70 and 70-100 cm) and the underlying drivers were examined. Soil organic
carbon density (SOCD) of four soil profiles (0-5, 0-20, 0-50 and 0—-100 cm) were quantified.

Important findings We found significant differences in SOC content among the 10 vegetation communities, and
the shrub community type was an important factor affecting SOC content. Two types of trends in SOC content
changes with soil depth were observed: 1) monotonic decrease, 2) increase followed by decrease. The SOC con-
tent was significantly positively correlated with clay content, total N, total P and conductivity, but negatively cor-
related with sand content. There were significant differences in SOCD for soil profiles of 0-5, 0-20, 0-50 and
0-100 cm among different communities, of which the mean values of SOCD were 0.118, 0.478, 1.159 and 1.936
kg-m2, respectively. Our results show that SOCD is far below the mean value of global or national grasslands.
Using the average values of SOCD across either global or national grasslands (including the grassland in this
study) to estimate the SOC storage of desert ecosystems may lead to the overestimation or underestimation. Using
the SOCD of specific communities may greatly increase the accuracy of SOC storage estimation in desert grass-
lands.

Wi H WiReceived: 2017-03-19 52 H ] Accepted: 2017-06-16
FEETH R B AR A G 3R L TH(XDA0S050406- 1) 5% [ 487 22 42 (41501 110H14 1401 L12) A1 o [ B i P B 2 56 N A B 7 513
%l Supported by the Strategic Priority Research Program of the Chinese Academy of Sciences (XDA05050406-1), the National Natural Science Foundation
of China (41501110 and 41401112) and the West Light Program for Talent Cultivation of Chinese Academy of Sciences.

* J@ {5 1E & Corresponding author (wangzengru2@163.com)

©U 00000 Chinese Journal of Plant Ecology



M RREE: W YDA GO s A R R S WU 0 A Sl AR AR 289

Key words the Tengger Desert; desert grassland; soil organic carbon content; soil organic carbon density

Yang HT, Wang ZR, Jia RL (2018). Distribution and storage of soil organic carbon across the desert grasslands in the southeastern
fringe of the Tengger Desert, China. Chinese Journal of Plant Ecology, 42, 288-296. DOI: 10.17521/cjpe.2017.0068

A ML (SOC) 2 b b A= 25 R 4eHh e K 1
AHUIRE, FERN A #2252 ma KA H CO ik
F&, DRI E A ER B A PR R A0 A 3RS 3 A8k ol o
FHIEI1EH (Post et al., 1990; Davidson et al., 2000).
SOCik £ % - e Ry N4 2 [ 0 2218, SN
FER | FIAR VR, i 3 BRI
WL 53 AR CO, (Kirschbaum, 2000). AN [&] f{4H
e TR P it 2 AN () 10 A 35 2% A R AN [o) ) A 38 A 2
fiE, TE R T AN [F) 1 33846 #1514 4 N Rl 7 5K,
T 52 9 SOC 25 JiE 43 A1 Al - e B it 2 1 K/ (T
HAE, 2012). H TSR 5 SOCE &4 AR REAEFI
SOCif & K R HIFH A 7 2 B P IE AR, HHb AN
TEHAEZS RS, T B B 2 8 R B BN 1 ik
B T 52 B ) R

T A R YRR A S RS B R4y
THIAR b 4= BRI T AR 30% LA b, B il B 20 N 4= BR
WA E 8% (Janzen, 2004; Li ef al., 2015), %L
3515 0 sUAFAE (Wohlfahrt ef al., 2008; #4745 25 4%,
2008). HTFiEAESRAERONMT, LI E
Dy S N ARAR R R, AR SRR AN N 283 3 I |
755N, AR R G S BRG]
REfeE EMEENEH. AR INNRHAES RS
A BB A BRASCOE PR - R I B RV BT AE 1, ik
FESR R 1 3R WA ST A 78 R G0 FL A IR 9 1 [T Bk 3,
FE AR K 2 COL [ EL EE [X 45 (Stone, 2008; Rotenberg
& Yakir, 2010; Evans et al., 2014), {H/&, HRTiLHE:
Z B A JIRIESE (Luyssaert et al., 2007; Wohlfahrt et
al., 2008; Schlesinger et al., 2009). IR¥E ) E F+ 4% K
e JEE P 72 1) S5 JO PR 4 T A S R Gl i &2 (RS A Y
147 R K ) 3 (Jasoni et al., 2005; Xie et al.,
2009), S5HMAET KRG, TREAR RSk
= FLIL R # 59 (Hastings et al., 2005; Gao et al.,
2012). AR, FRE AITEEA A R Gk g = 0T
FUIBRWTHE 22, WHT 58I M S R A R (8 SR BLUR - 3K
SEHE, 2006; T124EE, 2013) ] P4 AE JAE 57 V5 5 H B ik
E(ER, 2014) N5 B B R B 2 (5 SCAL,
2006; ¥, 2013), BARIX LR TR R =F & A
e T REGTE R bR AE E WAL, (W KRR
THVE 5 L3RG B RINAF FUR B D, i A REAR

RBREFEE W BB 1) LI g AR I
BB RER, THASRG HIEREESE
S AT E VAR I S, 3 oA R SRR X I R
Bk R VT DA [ RO ) 0 A . R
HLYD TR IR A M () S R R R R R
WS S AL B R R A, Mo AR R B
BORERMVD R b, B &R, %X
VEAR . PHERTREREE  FHFR I b B A
U T 5 1 X i 7R ) A 25 R G0 (DR B A A 45 g
R A B A5 M), 1K Rl SR R R R T iy 5 i TR
W VBRI X ML BRI . FRRRR (1 Hh EE A7
BRASE A, FZ X AR R A B
REAIE B ELMURE I (2R 2R 5E, 2016). BIFFEAN [ ZRAY S
TRIEYI T VR SOCH FERFAE, A Bh T 3ATE X IR
AN THSOCH) 43 AT REAE H- 75 LG Al E RS Bt 1A 52057
BAER RASOCHE &, /b T B R G IRk i
A E N, X RO AR e
T R R L R . AR
[l b L YD IR AR B B 1) R AR I 5T SOCH
B SRR R ER, BE AT B LR b
VOISR G5 IX — R AR B B R T 6T SOC IS

1 #RA7EE

11 HRXER

WHFCIXAL T A% VDR AR 4%, s SRR iR e
KBV KU . X — X A K B
N180 mm, [F/KEFFRAZRK, 80.0%EH T6-9H,
FPEAIR9.6 C, LRI N-6.9 C, TH
243 °C, =10 CHEABUR3 000 CRLE,
AR A3 200 mm, FPHIXES. 2 mesT!, B
(KRR H #CN80-90°K, Wik HA16-25K, £
RAETA6H, R LAaIb ROy T HIREE T E 5N
ks s TSI 1o %X R R AT
R TEEL . MEARTEE, DLACEEAR . NEREARTE
B, Horh B R AR B BAEET 5 (Stipa breviflora).
M Sk Wl (Oxytropis  aciphylla) « ¥ & (Artemisia
frigida). ToTF&F H(Cleistogenes songorica) H|JiE
1€ (Convolvulus tragacanthoides) 5 HEYI V% ; HEAR
seie B VAT (Ammopiptanthus mongolicus) i

DOI: 10.17521/cjpe.2017.0068

©U 00000 Chinese Journal of Plant Ecology



290 HEMASZEM Chinese Journal of Plant Ecology 2018, 42(3): 288-296

F(Zygophyllum xanthoxylon) ¥7 5 555% ) L(Caragana
korshinskii) 1 (RN BV (4rtemisia ordosica))-
Fll|(Nitraria tangutorum) S PIRETE; FHEAR. /I
e HEAR B B LD (Reaumuria songarica) BBk
¥ B (Salsola passerina) 5t 4%E (Ceratoides lat-
ens)s & E (Sympegma regelii)~ N\ (Kalidium
Sfoliatum)~ 45%(Potaninia mongolica) S HEYIHETE o
12 MxR7E*
121 RERKE

TERE M R A B (220, 1982) il & 45 5 1
Heah b, AT T2013FEKFET7-9H EE# B bR
R o B R OF TR A T 10NN R 288 (R
FEIEREHD, 20 R N ALRD -2 B B - 30 TUTHE R BE
DA KT RN LT ERETR . IR BREEE .
LRI . B ERER . WAERE. HTUREE .
HRIHER . ZOBER . iR . IXLeRE LA |
B A X R R SR A AT DU G AR R
FLX I RIRME R RFAE . AEREDFERL N, KR SR 1
JRIU, Gk FER AR A - PR A . MO Je 3
SERHERI B, 1% — € J7 M E 300 miFLk, &0
20 mAT R —N10 m x 10 mPHEEAKRE 7 FH T HEARHE
VR A RERE, 10N ERFE T, WS N
G1-G10. REMEEARFET A E 1 m x 1 miJE
AT H T AR RS, IR 10 AR
77, 95 HC1-C10,
122 t#H#FmRESNE
1221 HEAMERPE EARRE: EARFITKR
/NR10 m % 10 m, PEERETT N FTA BEAR I S 55 BE
SR A A ER IR = JOE R . AR A
ARETT RN mx 1 m, HEFETT N AITE S AEY)
P BRI A E S RO
. HBGREISRSETT WA B A 3 i A
V. RV EN A R E A
1222 HEEUE  FESANEULH ER ALY ST
FEJ7(C1. C3. C5. CTRICO) ¥ L34 2 5k B W
A28 B BT, AERE DT DY A R A B S A
WHE R GAER), FIFNZENS em £ 470 0-
5. 5-10. 10-20. 20-30. 30-50. 50-70F170-100 cm
LA TR IRA A RGO RE 3% 2 e H
B, AR =ENE T4 A BT, 42 mm
R IS BRAE Y R AR
1223 FERE SPOHUMEEARTTGSTIE

www.plant-ecology.com

—ANEEY, M5 mx 1.0m x 1.0 m (Kex B x
TOWTEUREST » H4 7 - 3383 T (WAL A 5k B A0 0 2% ol
ia g, H 3 J) % B8 0-5-10-20-30-50-70—
100 e PR B2 FEURE, BERSAEHEE . 3]
(s N5 em, HAN100 cm®. 2 B2 REBUT G, i
IFhRicar =W, £105 CH&H TR TEEF =,
R, LR E (g om?) = Wy, Hhw =kt 135
JRE(g), V=K JIBR (em®). {5 FH 75 B € Jig (1) 1= 4
FESEHT HIEOR A & R A 5 0 LU E) e o
1224 FERBEUMERNE SOCKH HBEMM A
- N FGE 52 (B L, 2000). 35 550k 2H BCR
PR 4 (Microtrac s3500, Microtrac, Montgom-
eryville, USA)I € . T 3FpHAEKH B EN 2. +
3 H 5 R R H B 54 (Cole-Parmer Instrument Com-
pany, Illinois, USA)ll & . %K A RETLIRE A
I E, AR FH AH B P LG 0 e (6 B
2000).
123 HIBRSH

+ 345 HLBR 25 FE (SOCD  (kg-m %)) A& Fi FL A7 ]
N —EIRE L ZFISOCH & . SOCDAMY =2l
HAVEM SOC it & 1) H B4 b, 1M HL2 R Bt 3kE
PERE E bR, EHSOCH &, v &8 A A E I
[ € - A K Fl Batjes (1996) ()it 55 77 3k 15
SOCD.

B EE— LRI E VR T

SOC;=C;x Tix pix (1 —1)/10 (1)
K, SOCHZ T JZil ) HEA VI E, Colt =il
BHIRE E(%), Toe T ZilEE (cm), pife TR E
(grem™), R EA> 2 mmFRA & & H 7.

R A R JE AR, A T A AU

J
SOCD =Y C; x T;x pix (1 -7)/10 )
i=1

ARG+ 4> M fEExcel ISPSS 19.071 74T .
2 HFERMOH

21 FREHERMNTIEBNRS SHHE
TEESRME T, MY ESOCH) B ZRIF, Mk
A 2= 52 SOCH N A H 77 =X, #E T &2 SOC
TR, ARER, EER RIS RS
Mo, FEARBEVE R ZSOCEH EMEE LM R . X
F741)2(0-5. 5-10. 10-20. 20-30. 30-50. 50-70

©U 00000 Chinese Journal of Plant Ecology



MR REE: W BB A M GO

A170-100 cm+2)ISOCE &, 104> LAFEA AL #5
Tobt 1) ML R S VAR W) TR 2 IR A AR B 35 2 R (R D),
0-5 em T /ESOCE &, F =26.549, p < 0.05; 5-10 cm
+ESOCHE &, F = 8.651, p < 0.05; 1020 cm+ /2
SOCHE &, F = 21.810, p < 0.05; 20-30 cm+ZSOC
3%, F=15.652, p <0.05; 30— 50 cm+ JZSOCH &,

= 7.488, p < 0.05; 50-70 cmt/ZSOCH &, F =

23.374, p <0.05; 70-100 cm - ZSOCH &, F = 6.992,

p <0.05 (FR1).
22 FREHEBNTIEBNHRSEEENHH
20

AN FEREE FISOC T B 7E 3335 i b A 3 B AT
FHIEAAAE 2 5, BARRIN: AW-BEE ER-#
JUNEEVE  BESREE-Fr 265009 ) L- B v . BRI
EBHHE . WAFRERMNAREETSOCT &£ L
B RPN MR ZE B IR Z B8R R
TR TUNEER . AR BEVE A4l BV 111SOC
TRMAREZREMN LR ERICY ST =
TR, kB I SOC & /e 3 i _E i
FARA (R ).
23 HAASTREETEAGNKIENTNEER

SOCH & I K /NS % MR 2= B 50, 75 AHE 7T
F AT TSOCH & EpH E . S %R, W
(2.00-0.05 mm) & & FHKL(<0.05 mm)FE . BA
(NP & E A 4R E/RSOCH ES
pHEMWR S EEBZEMNFAHLKR, MEHEE

R ANFRMRE AN S E (g ke ") CPEMEERHERE)

B AN RS SR LA HLBR AT S B ERFAE 291

KBRS R, ENMEPETERER
A((E).
2.4 FEIMEH LB IR B R E I

NT 5 HAR R TR, AT BT T
0-5. 0-20. 0-50F10-100 cm*-ZHIHJSOCD. A
AR TUREVR 2 (8], SOCDZE S35, ANIFTR B 1455
TG AR PEAE S AR b (R 1) 22 3R BN 0-5 emb
JZSOCD, F = 33.066, p < 0.05; 0-20 cm+:/ZSOCD,
F=123.676, p<0.05; 0-50 cm 1 /ZSOCD, F = 17.461,
P <0.05; 0-100 cm+ J2SOCD, F =29.852, p < 0.05.
VK B SOCDI Z T LAUIA #]7-10F5 . 10N EEE
0-5. 0-20. 0-50F10— 100 cm+ /2 H#I T I SOCDF- )
553 %159(0.118 + 0.028) (0.478 + 0.110). (1.159 +
0.265)f1(1.936 + 0.358) kg'm2. 0-5 cm+JZSOCD
RIUNAR- B R BR- 2R TUTNEE K, Begh2E-
Fr 265050 ) L-TH S VA« 35 TOUREEVA RIS B B0 0
Wz, MR, & TR WAERE. A
Mﬁ%\qhﬁ%ﬂ%ﬂﬁ%ﬁmommcmﬂ%
SOCDRI AL Wh-BBiE -5 TR K,
ERTUTHETE . SR -7 265058 ) L B TR . 22k
BRI RIBER IR, RSk . % T8
I AT BV S ORI BE RN 2D RV VR 58/ . 0-50 cm
1 JZSOCDRI A £ TUTHEVE AL RD -2 B B3¢ -
IR R, BV TE R EE-Fr 64079 )L-
MERE . BEHIE BRI MAn IR E ., Mk
FIREVE . 8 EHEVE . VWA BEE AN I RIETE N

EL NN PSS

Table 1 Soil organic carbon content (g-kg™") of different communities (mean = SD)

eyt +IEIRFE Soil depth (cm)

Community type 0-5 5-10 10-20 20-30 30-50 5070 70100

AM 1.014+0.186%  0.951+0.183%  0.846+0.154%  0.913+0.463%  0.663 +0.140¢ 0.591 +0.471° 0.649 + 0.470%
CLA 3440+ 1.312%  2411+1.104%  1.962+0.738%  1.796+0.922%¢  1.469+0.443%  0912+0.199%  1.288 +0.533°
KF 2.960 + 1.050° 3.700 + 1.667¢ 4.660 + 1.228° 5.460 +2.281° 4.040 + 1.504° 4.080 + 1.270° 2.420 + 1.240°
NT 1200+ 0.346%  1350+0311%% 1200+ 0245  0.960+0.288¢%  0.880 + 0.295¢ 0.900 +0.361%  0.760 + 0.114%¢
OAL 0.439 +0.113¢ 0.278 + 0.050° 0.254 + 0.057¢ 0.300 +0.101¢ 0.438 +0.122¢ 0.323 +0.075° 0.393 +0.157°
PM 1.720 + 0.396¢ 2.880+0.814% 3720 + 0.444° 3.780 + 0.476° 228040228  1.780+0.311°  1.180 + 0.476"
RS 0.838 + 0.094° 1.700 £ 1.144% 2445+ 1.094%  3.376+0.255° 2.959+0.313%  2227+0.213° 2,322 +0.200°
RSK 4.660 + 0.720° 3.760 + 1.064° 2.980+0.268>  2.180+0.192° 2580+ 1.972%  1.180+0.217%%  1.080 + 0.444%
SP 3.860 £ 0.684%  2.880+0.676"  3.180+0.756%  2.800+1.037° 2400+ 1.384%  1.400+0.447¢  1.100+0.728b
zZX 0.887 + 0.265° 1301 £0.404%%  1511+0416%  1.703+0.129¢  1.571+0.197%¢  1352+0.228%  1.166+0.193

AM, VWAFFRETE, CLA, TERE-Fr 48009 ) L-HEREE, KF, SHTUTEETE; NT, RIS, OAL, JiskHIBEE; PM, 4uHIBE; RS, ZWHA; RSK, 4H)-

BB

ERTUTURER SP, BIRIE BN, ZX, BEME . AR TR RIS S Pk S 82 572 5% (p < 0.05),

AM, Ammopiptanthus mongolicus community; CLA, Ceratoides latens, Caragana korshinsikii, and Caragana ordosica community; KF, Kalidium foliatum
community; NT, Nitraria tangutorum community; OAL, Oxytropis aciphylla community; PM, Potaninia mongolica community; RS, Reaumuria songarica
community; RSK, Reaumuria songarica, Salsola passerine, and Kalidium foliatum community; SP, Salsola passerine community; ZX, Zygophyllum xanthoxy-
lon community. Different superscript letters indicate significant difference of soil organic carbon content between different communities (p < 0.05).
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Fig. 1 The relationships between soil organic carbon content and pH value, conductivity, sand content, clay and silt content, total

nitrogen (N) and total phosphorus (P) content.
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S0 e R i B 7 I 2 S NRI  — AN
BT, SRRl H AR 2 R GG AT AT ) R )
TR R BA mE R A R R, X HSOCH
BN E SR B GIRKOATEME, ArfARk
HE NI 1 EE X 355(Stone, 2008; Rotenberg & Ya-
kir, 2010; Evans et al., 2014).
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FE 35 T (1) 2 A R AR B R IR I, S BEVE 22 [R]
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Fig. 2 Soil organic carbon density in different depth for different community types (mean + SD). The abbreviations of community
types are the same as in Table 1. Different superscript letters indicate significant difference of soil organic carbon density between

different communities (p < 0.05).

Fz2 ARLELBEEYIREE 50-100 cmLEHHREE
1 L2

Table 2 The ratio of soil organic carbon density of 0-5, 0-20,
and 0-50 cm soil profile to soil organic carbon density of 0—-100
cm soil profile

Community type Soil layer

0-5 0-20 0-50
AM 0.071 0.256 0.562
CLA 0.104 0.306 0.622
KF 0.036 0.197 0.535
NT 0.063 0.248 0.541
OAL 0.062 0.174 0.500
PM 0.046 0.284 0.674
RS 0.018 0.151 0.520
RSK 0.113 0.348 0.715
SP 0.089 0.299 0.682
zX 0.033 0.193 0.543
“FH41H Mean 0.061 0.247 0.599

REERBARL R

The abbreviations of community types are the same as in Table 1.

EHAEAREPERS E. R 51
HEEFLLD BV A WL S BERIK, R AL
MR REZ R ggm, REBWDEZ, #2075
AE AN T 4 B i R B AR, WO A LK
s NE . 238 20-30. 30-50. 50700
70-100 cm) SOCH & F BRI NN & . 408b
FEVE RN R BEE O, Z0Rb-12 2R B3 - 26 IO TURE
W BEGRAEAT RS L E VR . B ERRE
B BB IR I, MR . AT R
FIREREUDN, N2 LA RS E 2%
EARWARPAEK PP, RBRAY7E 3 LR 145
VTG BN, A R REAR SR AL BIAR 3 7 A F
fIE AEFRAR SRR LA BOAR DX o 26 e v A L 3 5h )
IR RHE T REAAAE 22 5, IR R AT e 2 N2
SOCH & 1 8 B A Y5 i (K 7.

SOCH &k 52 HARK F (IR K. gL
PEREF) . NFEESOTERHE. k. k. BlE
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R L 3 5 ) DA B S AR A (R AR B FH C O3 B
) S DR 2R I o I AR R RN Rk b 2l
ik A IR G IR A S A, T 5 e A AL
[ Ra e MR R . ASHIF 70 B IR e AR 2
RGESOCH TS LA MRS B 2 IEAHG KR, 1M
Hgmeb ki e R AHOCR, RATWB S F 4
HRZQOI6) MR A LS H . R Rt B 1k vb Ak,
FHdd NS AR 3 R A S R L IEF RS &
I e T A S RASOCH E A A HER
o - IEpHAR I I S0 A 3 A AE A (9 P R ) - 45
B 2 O H, ASHIF 70 R 104N BV ) 358 2 i il 12k,
ZRAK, NEEIS BRI FAHR KR, NFIP
FESOCI HEFE MK 1, A7 B/RSOCHH 54
NAIEPH & EEFENIEHLK R,

SOCif; & Al B AN s ME 22 T-kb &
5 T B DA AT ) 3R A A R — (U7 K
=5, 2010). AHHEFE AR E R 10 I R AL A s A%
HIWEREZ) 20 B B ARIFRARRME, X
4550 1 W] DAR B A R B L X SOCD 73 A1
fiE. SOCD3ZSOCH . HIEAEMERA & B4
BRI . AW RN, B X R AE S R 410-100
em T IEFIHIISOCDZI 1,936 kgm ™2, IX—45 35
FoAthH X SR A A RGAR R AT 4 [ B H10-100
cm + /2 SOCD - # /K °F (8.00 kg-m™2)( J7 ¥ = 45,
2010), 2 E LT 2EKEH0-100 cm1:/ZSOCD
7K F10.60 kg-m> (Post et al., 1982). #n5H FH4Ek
ST 25 B A ] I B A B it FEL VDB Pl 5 T B
MISOCH &, H a5 R ot T Lhriil. &
i SOC > 3= BLZ AE W8 75 ) N SR R 1 A
B, HORNIGR T HEYMNE. YRR
BN e 2 UL S 3 WL R 7 e R T (2R AR 4,
2010). JeBEH— AL TR R X, 2K
SRR, HEAE BN, RIbECOR, 5 e
SR R ARCR, WA LR FE A o

ANEZEAIREEE0-5 0-20, 0-50£10-100 cm+JZ
TIEHITH SOCD % 7 W%, f KIMHETE L /MY
BRI ZT-106%, ST AFBFE A E, anfp)
FASP- BB A R s FL VD I R i AR 3 R G Tk
fii B, AJ e I Al B A IS 00, B4 1 X3
Wit B 45 R AN e 1 o R B TE AR 70 1 il I
PR VR 2 A B - S i e 8 X 3 - B R A
EREHPE R 0775 FIR AT R B0-100 cm+ 2
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38 A WL R g e P TR V& F 2L b -2
BR B 32 - 3 TURNEE VK 19 SOCD 43 3l i #13.958 I
2.778 kg-m 2, M Hx% /I H A% Sk o) B 7% (1) SOCD X Ky
0.561 kg-m™2, X tH Al EwRE B VDB R & 1) —
BE R A R B BRI [ s 71, RECE BEE) N
TN, mA LR, R I B, A
TAREAE R I R AT S, A0 DA NS AR 3
RGN T IR i, X ARV IS N TR VA 1 X
BRI (LI et al., 2007a, 2007b; Yang et al., 2014).

A LR 2 L A R AE A SZ VR &
WEE R BRI, T H 2RI 2 230 A ik A
¥ UL KA A S B35 2 P R B2 . 487 SOCHY
i B AARFIEA B TINHSOCEE I sh &84k, X il
MISOC FE Xt A= ERAE Ak [y 1e 87 DA K PAT - 438 Bk o £ 4
BRI A 2 o 1) A B H EE A (Jobbagy & Sala,
2000; #70f, 2008). TEAER B |, RN HI AR
BRH0-20 emL)JZHAPIRZES 7 H0-100 cmt
JZH133.0%41142.0% (Jobbagy & Sala, 2000). 7E [X 1,
JUBE B 9 5 R A O ) SOC TR B 23 AR RFAE N I
AL, SR L JEUR 5 L K SOCH 2 il L 3R
JEE BB T B, 0-20 emt JESOCHE 50100 cm+t:
JZ1139.0%64.0%, H AT HIN41.0% (34,
2006); BT JE I T R L 3 v J R JE A T Y
SOCH; & ¥ T IR FE 3 I 1 B, 0-20 em )2 A
BUBRAE B2 50 15 0-100 e [ (942.0%. 45.0%F1
43.0% (2 JE FLR- 2341, 2006) . B ISR, 2 Bt
JU 3 I B R AE 2 R FE 0 SOC = 243 Aii 1F R JZ 0-50
cm, JUHJRZERZ0-20 cmo AHFFTHE 45 B H
R TR, (HWAEEZESR, S ATFE0-20F10-50 cm
+ 2 KE WK AL N0-100 em )2 5 HLER [ 1)
24.7%7F159.9% . (H & BEV& Z [BAAFEZ 5, 10-20 cm
M5, LR-BEREER- 3TN IS 2] T 34.8%,
T TP K, BRI N 151%, @K T
SEIYIKT o AN [EREAR SR AY 1) L35G HLBRE T 4655 i
R B AR AN R, PR AR A S A AT i A2 5
TGN E AR E R R . H AR ]
AeZ: T FE A Ty, Rubissh iz, A
ot R ZEEAYWE, XS HFHRZSOCHE
BN, WEBR EFRCT 020 ecmt 2 H HL0%ZE K
Lol TR E LIRSS 5 52 B H AR N MR R
T8, HiE AR E LI E, LR
ARG BT 5RE, R 2 IR R A
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B RGAE I e EE R X I (B R, 2012). XM
0-5 cmTJZSOCDHHIE ] LATH IS UE, LLAb-EBERHE
B 20 TUTVHE 7% AN S SR AL -7 25 500G ) L- i1 & (1)
RZ LAY Ry, BEEMHIRE R ER, KA
MU 15 0-100 em - 2T MUK E I L 2Aa 2] T
11.3%F110.4%, T %5 EHE R R EOY ™ 5, &
R B RE MBI, AN 50-100 cm
T B WU FE I H 2R 3.3%

4 ZEig

TG R R AR S R B LR S B A
MUK B 1) B PR 3, & V& 2 1] 38 A LAk
TEMEYEEIAERERER, TERINER
JTUNEEVE FNZLRD -2 BR A B30 -3 TURBE VR K, 40
WHEE . BB EERE SRR IR, TeghZE-
Fr 265008 ) - B EVE « B ERFTE . AR VE AT &
TREVR BN, MR B RHIE . F BV R
BT S AR 2 R G SOCHi 5 il B /) X Ik it
B E M EE L. SOCEE SEMR & &,
ENGE. 2PEEMHSEERZEIIEMILKER,
A TR E RS ARG S E. &N
MAEPEERAMIMNGTTEAES REW MR EE)
o TS BV I R R B R R 3R 1) S
F AR TP AL X, 17 5.2 2 SOCE I 5
ELi /N, AT A AT AE0-20 em+ 2 I HLAR JE
XA 0-100 cm t 2 24.7%, &A% T 45 Bk K °F
(33%) o 1K Bl T R 1K — DX IR — AN LE 1T K (1
B, fEAMME BT, TR X 1
SOCHE . Jil LR RGRIZE LIS Z Tk,
DR bk s 2 B N FRAEER, RIS M AT A T
TP LA fase IR, A BT 4E R R E R
EPE S

Sk

Bao SD (2000). Agricultural Chemistry Analysis of Soil. China
Agriculture Press, Beijing. [fifi4- H. (2000). 3Rk 5
Fr. o EgRL AL, dERE]
Batjes NH (1996). Total carbon and nitrogen in the soils of the
world. European Journal of Soil Science, 47, 151-163.
Davidson EA, Trumbore SE, Amundson R (2000). Biogeoche-
mistry: Soil warming and organic carbon content. Nature,
408, 789-790.

Ding YK, Yang J, Song BY, Hu GJLT, Zhang L (2012). Effect
of different vegetation types on soil organic carbon in Mu

Us Desert. Acta Prataculturae Sinica, 21(2), 18-25. [ T #%
B, Mrlh, RS, PRRSEEIE, FKBR (2012). ANFEE
PO REEE SR  ub= R RT3 1) AL I
21(2), 18-25.]

Evans RD, Koyama A, Sonderegger DL, Chen X, Maisupova
B, Madaminov AA, Han Q, Djenbaev BM (2014). Greater
ecosystem carbon in the Mojave Desert after ten years
exposure to elevated CO2. Nature Climate Change, 4,
394-397.

Fang JY, Yang YH, Ma WH, Mohhamot A, Shen HH (2010).
Ecosystem carbon stocks and their changes in China’s
grasslands. Scientia Sinica Vitae, 40, 566-576. [i}& =,
WMoatr, B, wRTUR « KSR, L (2010).
FE B AR S RGP R AR, P ER A R R,
40, 566-576.]

Gao YH, Li XR, Liu LC, Jia RL, Yang HT, Li G, Wei Y
(2012). Seasonal variation of carbon exchange from a
revegetation area in a Chinese desert. Agricultural and
Forest Meteorology, 156, 134—142.

Hastings SJ, Oechel WC, Muhlia-Melo A (2005). Diurnal,
seasonal and annual variation in the net ecosystem CO2
exchange of a desert shrub community (Sarcocaulescent)
in Baja California, Mexico. Global Change Biology, 11,
927-939.

Hou XY (1982). Vegetation Map of the People’s Republic of
China and Its Illustration. China Cartographic Publishing
House, Beijing. [B£2£45 (1982). FR A A BN [ 4 4
BT LB, R R, BT

Janzen HH (2004). Carbon cycling in earth systems—A soil
science perspective. Agriculture Ecosystems & Environ-
ment, 104, 399-417.

Jasoni RL, Smith SD, Arnone JA (2005). Net ecosystem CO2
exchange in Mojave Desert shrublands during the eighth
year of exposure to elevated COz. Global Change Biology,
11, 749-756.

Jobbagy EG, Sala OE (2000). Controls of grass and shrub
aboveground production in the Patagonian steppe.
Ecological Applications, 10, 541-549.

Kirschbaum MUF (2000). Will changes in soil organic carbon
act as a positive or negative feedback on global warming?
Biogeochemistry, 48, 21-51.

Li C, Zhang C, Luo G, Chen X, Maisupova B, Madaminov AA,
Han Q, Djenbaecv BM (2015). Carbon stock and its
responses to climate change in Central Asia. Global
Change Biology, 21, 1951-1967.

Li D, Huang Y, Wu Q, Ming Z, Jin DY (2010). Modeling
dynamics of soil organic carbon in an alpine meadow
ecosystem on Qinghai-Tibetan Plateau using the Century
model. Acta Prataculturae Sinica, 19(2), 160-168. [Z=7R,
T, RE, PR, BT (2010). TR 5 R 9E B
AERG LAY ST, k24K, 192),
160-168.]

DOI: 10.17521/cjpe.2017.0068

©U 00000 Chinese Journal of Plant Ecology



296 WA Chinese Journal of Plant Ecology 2018, 42(3): 288-296

Li XR (2012). Eco-hydrology of Biological Soil Crusts in
Desert Regions of China. Higher Education Press, Beijing.
[Z5BoR (2012). i 2B W) T30l i A= 35 5K SC T 5T
RAERECE A, dEE]

Li XR, He MZ, Duan ZH, Xiao HL, Jia XH (2007a). Recovery
of topsoil physicochemical properties in revegetated sites
in the sand-burial ecosystems of the Tengger Desert,
northern China. Geomorphology, 88, 254-265.

Li XR, Kong DS, Tan HJ, Wang XP (2007b). Changes in soil
and vegetation following stabilisation of dunes in the
southeastern fringe of the Tengger Desert, China. Plant
and Soil, 300, 221-231.

Li XR, Zhang ZS, Liu YB, Li XJ, Yang HT (2016).
Fundamental Ecohydrology of Ecological Restoration and
Recovery in Sandy Desert Regions of China. Science
Press, Beijing. [Z58128, K&, XIFEIK, TNE, 5%
K (2016). HhEVW X AR EFEFEGE R AERKLAFHE
fitl. BReA R, JE5R]

Luyssaert S, Ingliina I, Jung M, Richardson A, Reichstein M,
Papale D, Piao S, Schulze ED, Wingate L, Matteucci G
(2007). CO2 balance of boreal, temperate, and tropical
forests derived from a global database. Global Change
Biology, 13, 2509-2537.

Ma WH (2006). Carbon Storage of Grasslands in Inner
Mongolia. PhD dissertation, Peking University, Beijing.
[Eh3C4L (2006). P95 H iy B fif & 1 22z ie
P 7N |

Men XH (2013). The Spatial Distribution Characteristics of
Biomass and Carbon Density of Temperate Desert Grass-
land in Northern Xinjiang. Master degree dissertation,
Xinjiang Agricultural University, Uriimqi. [ [] % 2
(2013). AGER IR P a5 S B A ) B 5 e 5 2 ) o3 AT
FHE. B2 Arie s, FramRoloRey, BEARTF. ]

Mohhamot A (2006). Carbon and Nitrogen Storage of Grassi-
and Ecosystem in Xinjiang. PhD dissertation, Peking
University, Beijing. [Z2JE FL/K « S£F4Z (2006). HrslE
WA RYRR. BRI, e it g, bR
2, Abnt]

Post WM, Emanuel WR, Zinke PJ, Stangenberger AG (1982).
Soil carbon pools and world life zones. Nature, 298,
156-159.

Post WM, Peng TH, Emanuel WR, King AW, Dale VH,
DeAngelis DL (1990). The global carbon cycle. American

Scientist, 78, 310-326.

Rotenberg E, Yakir D (2010). Contribution of semi-arid forests
to the climate system. Science, 327, 451-454.

Schlesinger WH, Belnap J, Marion G (2009). On carbon seque-
stration in desert ecosystems. Global Change Biology, 15,
1488-1490.

Stone R (2008). Have desert researchers discovered a hidden
loop in the carbon cycle? Science, 320, 1409-1410.

Wang M (2014). Vegetation Biomass and Soil Organic Carbon
Storage in Desert Grasslands of Hexi Corridor. PhD
dissertation, University of Chinese Academy of Sciences,
Beijing. [FH (2014). 7] 7 7 JHR 575 54 BE 4b A= ) B A
AR R, WAt s, hEREER R, b
7]

Wohlfahrt Q, Fenstermaker LF, Arnone JA (2008). Large
annual net ecosystem CO: uptake of a Mojave Desert
ecosystem. Global Change Biology, 14, 1475-1487.

Xie J, Li Y, Zhai C, Li C, Lan Z (2009). CO: absorption by
alkaline soils and its implication to the global carbon
cycle. Environmental Geology, 56, 953-961.

Yang HT, Li XR, Wang ZR, Jia RL, Liu LC, Chen YL, Wei
YP, Gao YH, Li G (2014). Carbon sequestration capacity
of shifting sand dune after establishing new vegetation in
the Tengger Desert, northern China. Science of the Total
Environment, 478, 1-11.

Yang TT (2013). Study on Biomass Dynamics and Carbon
Storage Distribution in Desert Steppe. PhD dissertation,
Inner Mongolia Agricultural University, Huhhot. [#715 45
(2013). 5 152 55 i A5 10 B B 25 % Tk it e 4% 1) 53 A B 7.
i, AZERLR Y, RIS, ]

Yang YH (2008). Carbon and Nitrogen Storage in Alpine
Grasslands on the Tibetan Plateau. PhD dissertation,
Peking University, Beijing. [F708 (2008). 78 =1 BR =
FEHMAERS RAWAME. M2, LK%,
165t

Zhao YY, Long RJ, Lin HL, Ren JZ (2008). Study on pastoral
security and its assessment. Acta Prataculturae Sinica,
17(2), 143-150. [ A i, Wi %E, WEk, 4R
(2008). LML RS R G N ILVEM AT T, FL AR AR,
17(2), 143-150.]

TR B SR O

www.plant-ecology.com

©U 00000 Chinese Journal of Plant Ecology


Hp
打字机文本
扫码加入读者圈
听语音, 看问答




