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T T Il M AR 25 28 Ge i 0 DR 800 B AT A R L
A 5 08 U A e D B YA R X — A/, 9 A
TAESHF R S5 R S 3 i rp b A BB | TG L
B MRS, AT T R AR U A DL R A T
AP TCHLRR . LIERRIE A A ER SR, TERH
WA R, BT IR AN AS, JEIE LR AR
F, 7R N2 A T AR U B AL A M
TR R A 20 ) T e it LAY B 5 S

1 BFZEIXHESL

W FE A a5 Ak T B VY 48 B 42 17 22 FE B im M il 3 X
(36°39'N, 109°11'E). JHIX J2 Bt A 4 35 4 5 Jit Fe bl v
X, BHA RN T 2. FFHIREN88C,
ARSI ZE B A 1490 mm, 4P FEFN R OM513 mm,
KER B KRR & AEET~9H , o 2 2 5[ Y
270%. FTEFEINL K157 d. BFANIIN A4 +
SEIRIE N 17.2°C, 4R 745 LR 12.6% (A B 43
). BHEmH Sy A+, BAINE ). mBEE. it
DX IR 3% B M B AR R AR, LA IR K. B
A, AR M FEALFEHIX, St g, B
BTN AR IR A B . kA e AL A R
R T E (Artemisia scoparia)(Cs) . BATE (Artemisia
sacrorum)(Cs3) . K 5 B K F (Artemisia sacro-
rum)(Cs) 1 F 3 ¥ (Bothriochloa ischaemum)(Cy). B
TEA AR A TG ISR, 3o 2 Az 3 B R F H A= A7 fn
AR AR E B F b b FOL S A, flhn, 54 E
AR/ L IR R AT B AR SR Y 2R L BE
fedl; RS BER TR FORHMEY), HA R ERE

RIRAR;, HFERE, B TRERNAHERESR, BA1R®
AR B AR BE J7 . eAh, XA A R R0 A B AR
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DuZ A5 I X I PN A TH 42 5 i 1 5 b 3 gk
7700, S5 RW, fERHERW R, —2 4F
AR RN SR ), TEIE TR, AR
Pl DL BT 8 . B H-55); TERETEM S I, SRR
AR (A ak B BG4S F ) RN AR 25 B R (1 2R 5 AR 35
FEARMEGE b, 5 A b 1) R 98 V8 B 2 AR R 3 AR R Y
AEARHE, GEECT WOR AR R A . BT R
EEHRG o). PATERFEA3 o). A EAK R
(24 a)FIE FRIBEIS (32 a)(FR1). BEEIESAERR 1
R MRS, A RS AR, B K, B
FAARE H 4T A S BF b, EL7E /5 B2 (1200~1300 m) | 3 ] (P4
). BERE (30°~40°) Rl 45 BRAE I | 22 /. 15
T2 T AR AR, HILIE AN T

2.1 UGBS RAE

T EE N — AR M HILF325 0 m TR
HHRYPE TR e, PR RS AE ) 1 R 4 5 PR AT LA
2. R, ARSCHEALIEE 61~ mx1 miFETr, SREE
HIPIRE . HAB B REIE D3P o 484 BAASKRI,
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ZAEE N R ZAE A MY T LUAE L R AR Y
VR, TERUG IR B, R A R 3 S S, AR
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Table 1 The background of dominant-species communities at different abandoned years

FHRE AR B MR AR A V& Wy ik

; X it 5 (%) 95 B (cm) P34 Fp A
(a) (g/m”) (g/m’) (g/m”)
5 111.75+13.58"  21.20+7.86° 51.73£10.22°  20.00£5.24°  23.33£10.17° HEE — AR R
13 139.61+37.08"  233.45+53.80° 61.84+16.89"  48.33+6.33"  71.67+3.58" BRFFE ZAE AR
24 324.28+33.14*  278.71+24.83° 213.49+77.82°  70.00+5.68"  46.67+7.47° NG HIART ZHEEREARHEAR
32 371.16£99.89°  428.31+173.34* 189.43+£67.34°  65.00+7.27*  55.00+8.12° EEEE ZAEERAR

a) R HIBHE A bR 22, R I B IS 5 B R 28R 22 53 .35 (P<0.05)
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SRR BB S 7E20124FE8 1, DA ZE L EE X [k
FEHL AR, CREMTVE YA F (0~50 cm), 61
FEF B, FTA AR & 2 ) b [ R 2 g i 28
AN s, FRECEEEE, H— 7R 105°C (48 hfit =
THHE(£0.01 g). AW 115 DA 8 3fe DL 1% o Lb 7).

T HERE S SR TE AR b Y 3 v R 1 ]
B 10 m3%3/1~100 emfy + 335, 100 cm’ A9 2R J] R
£ H T 0~5, 5~10, 10~20, 20~40, 40~60, 60~80,
80~100 cm* 2N - 58, &~ HITH [F]—J2 1Y L AEE
S 1 300 T IR SIE S — A IR AL 3R T e
A, BRI ER.

2.2 R R SR
HIERE S E N KT, F3 LB AT LR R
BRAKJE 122.0 mmiii. 385 &2 R FH LiquiTOCIL43
Hr{X (Elementar, £8[E), &% & 2w Rk HYLUE A
% (Kjeldahl azotometer, VS-KT-P, HA), 34 &K .
MR LiquiTOCIL A B A48 VE T, 4585k (STC)iE
i AR B EREI . A LR A I E
SRR S AT ER AL AT AL BE, LA EBRICHLRR. K21 gt
A EFEF T mol/L HCUZ I, MBI LM 4:, H
EBET/KBESEZEPH 7, 50°C T4, @it LiquiTOCI»
B ASC R AR A X R I AT LR . F T A AL R 2
I B T 5 = = 100 L, 7 S o = A O T A AL
] R iR A 3 e
SOC = (12-STC)/(12-S0C") xSOC’, (1)
X, SOC, STCHISOC 73 il - A Lok . TS
e . R AL AL PR S £ AR B HLBR DU 2 (8. 23D
R <127 2 B R A A 9 A i A ORI
LiquiTOCTIZ3 #7143 4 5 48 A B 156 A
+ HETCALA (SIC) H S ik (STC) FLAT HLAk (SOC) %
HEMEE. AL
SIC = STC-SOC. )
DR T SR 4 8 4 358 3 2.0 mm§i, (R Ik, BA07 A
PR — 2 VR Y N 39645 BILAR fif BESOCs(kg/m®) . TG
PR A SICs(kg/m?) . BB A% B STCs(kg/m?) LA Kz 54
At TNs(kg/m®) 73 3 464> H 2 i fig e 2/, 11
N W)

SOCs=>BD, xSOC, x D, /100, 3)
i=1

SICs=)"BD, xSIC, x D, /100, 4

i=1
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STCs=) BD, xSTC, x D, /100, (5)

i=1
TNs=> BD, x TN, x D, /100, (6)
i=1

IbAb, BDJEEE )2 K 328 (g/em’), SOCIEEREIZRY
+HEE PR S & (e/kg), SICHEH 2 M Y THLRR &
i (g/kg), STCHEH )2 M) 3 Bl & i (e/kg), TNJ&
SR R R A R (g/ke), DAESIEN )RR
(cm), nye T ZECH, 100054 744

2.3 Kednabep

BRI R 5 22 43 M HE AN [m] 48 5 4 BR ] 22 - 338
FE SR bR B M, WK FAE0.05 K B M AE
P<0.05 7K F b WL 2 g 2 v, /b 2 22 ok
(LSDY¥E) AT 2 L #. Fr A7 B4l 43 7 >R HISPSS,
ver. 17.0 (SPSS Inc., Chicago, IL, USA).

3 S5 nr

3.1 LEERRE R R

BBk PR T SE, EA MLAR O TR B M R Y
JE W (>20 a) i E T (F L), SEHFHAT LG, X T
5 afyPk g wiith, A HLIRASIRAR /N, 7R 13 alikE
Wi, 0~5 cm Ay B VLG BRI, M5 cmlAF
12, AP B AR L. 7E0~20 em 1)z, 32 a
(R A2 Bl B e K IR LB #E40~100 em -+
2, 24 afyWRAE B B KR T A PLek. 4
HUBR & B AE S IR S o) B B 2 T, 7EAS R AR
SR, JCHLAR - A AR (B 1(b)). I3
A ALK % A R Y S I (20 a) B 2 TR (B
2(a)). XTS5 afyPRE B, 0~10 cm- 34 HLRR % &
TC 254k, 0~100 cm 3847 HLRR At i b S REAIR; X
T 13 afy & FHh, +5EF HLOR A & (0~10F10~100
em) ) E RN, %20 ald TR S, H3EA
BURR Aith It b 25 5 T WA A9k 2 R b 498 T ML Al it
H(0~100 ecm)7E B HIRE S afi B i & T = (K 2(b)).
TS affk & B, 0~20 cmf +IETCHLER % TG B
FAAL; XT3 afy R T, 0~20 em Y LR
ittt i R, X124 afyWkE B M, 0~100 cm+-HETCHL
T it B e K. T b R A2 5 BOBOR B 1 SOCs/STCs,
A BRI 4 SICs/STCs (£ 3).
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Figure 1 Distribution of (a) SOC, (b) SIC and (c) TN content in 0-100 cm soil profile following the conversion of cropland to grassland. The data of
table indicate average valueszstandard deviation, n=9. Data with different letters in the same soil layer are different significantly (P<0.05). The same as
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Figure 2 Distribution of (a) SOC, (b) SIC and (c) TN storages in 0—100 cm soil profile following the conversion of cropland to grassland
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Figure 3 Distribution of (a) SOCs/STCs and (b) SICs/STCs in 0-100 cm soil profile following conversion of farmland to grassland

3.2 LEERE RN

5 HL S AR AL, BRI S RE
LR 1Y JE (520 a) B E M (B 1(c)). SKRH L
HEAI L, TR AOMR I (S, 13 a), 0~5 cmfiy 1
SEBIAN B, 0~20 cmfy T3 SRS LR B S
32 afig K; 20~100 cm 3 5 R U7E 5K &2 I 1) 24 adie
K. 0~100 cm 18 SR i 1 7 5 e B Y 5 91 (>20 a)

BERINE2C)). SR ML, 7FEHKE N
R, HHEERER B AR B ER I, HIETE
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(@)
SOC=11.6TN-2.3
RP=0.9744

P<0.01

TIEEHNIRSE (9/ka)

0.0 0.2 0.4 0.6 0.8
TERRSE (gkg)

STCs=62.4TNs-0.1

20 R*=0.9152 0
P<0.01 @)

TERHER (kg/m?)

0.0 0.1 0.2 0.3 0.4
TERBAEE (kg/m?)

B4 TIAPRES LSS R @) TR AL OCR ()
Figure 4 Relationship between (a) SOC and TN, (b) STC storages and TN storages

HUBRALS A S & TR A A S i B IE ARG (P<
0.01), EATHER AR5 FAR NSOC=11.6TN-
2.3(F4(a)), STCs=62.4TNs—0.1 (El4(b)).
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Bl 5 e A e S BRI 7R AR AR b vl H 3Rl
LY. AN, RMEETEE . AN THEAREE . A HL
A2 S A BRI AL, ZEARIFSEH, 20 a
) L b K O S B80T S 3 T R A e e A
AR SCHY 25 SRR N B ST 45—, B A SR A R R
KT EAT A K R AR S R g @ DY B,
AR EIR13 afy K B S T R A AL
IRALEA N B g &, RO IR EEARAL. XA~
g R AR SR B A E S R AR R B
HEEAEH. R TR, —J5 0 nT LR UEARY)
AWy BB R RR SR A, o — O TR AU 2% i+
HefR PO b, LA A R IR AR AR X R R Ak
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o FE DT E20 aly i ] A BE 18 2 4 A HLAR F
BB S KR, fEX A R, 2 HAb A
ENRBSEmEY YRR A, Gl ANE
HUTECR RN T 22 5 | SR ReIE sk F A fh. A
T, W W E AR E LA LR S R AR A
S IAE32 aly Pk e ol T R TR ZE R L
W o LA A S R L ITE24 aff ik & B HE . X AN G55
W Fh G A U6 RRAE X T - SRk RUE R B E A
EHIBY, e B e R IR, HE PR f T3
Z, XS T RZ LR KA EEA LR A S
IR R B [ AURE ) AR IR A EAR
XSECTIRZE B R ORR A VLR RS A A
AN TR) A A B8 B D e B T A TR) 6 - SRR 2 R U 1Y
HEIMAILE] . A SCIA A 3 AT BE S A 3 i 20 4 R
AT e & O, Ik 5 B AL 1 0T BE A A 5
TN L HER A TR, St Y REvE, s
i) - S A HLF A1k,

Mi%E AR AR R R 4 e A B, A
T E LR O ERE, R I IO PR Y A e
B 32 B AR - R SR A S . e TR IX,
O RO S TR AR RN, tE
TC AL A B s K 52 0 100 B g S e, H7E iR Y
b P B R R A R AR TR SR R, 1R
T J5 K 58 B HL 7R 0~100 em 3 HI T b, EHA A A
() R HETCHLAR & T A AL, HRERHN: 4
TeHLBR & i A BN AR GS @), HIETCHLAKR B + 2
TREESE IR FEAR (13 a); - TCALRR B 4 J2 VR B2 38 fin
I3 A0 (24 a); HIETHLERAE 100 cm+ )2 36k



(32 a). ARG T AT I AR M Y 1 48 T LAk A 1
(0~100 cm)A12.9~19.5 kg/m?, FIMiZE A4 18 A1
I (15~20 kg/m?). 0~100 cmi¥) + ZETCHLERAS F 7 4 H
PEARS all @ F 1N, HAE24 afk &2 5b ik 2 e K
. SMAMLt, TS5 arBEHKE, 0~20 cmf +
HETCHLA it T ARk X132 al B MR &, 0~5
em 1 = HETCHLAR it 1 78 0 Wk AR Ak, M O o
Hh, ST ML R i K O A = AT ML fit e K A T A
Z&. HACHAL, 0~100 cm A HLERAE F 1 45 1)
-0.039(5 a), 0.037(13 a), 0.840(24 a)F11.082 kg/m>
(32 a); 0~100 cm -+ 3 JC ALk fiff & 14 & 5351 k1 1.209
(5 ), 6.000(13 a), 6.608(24 a)F14.212 kg/m*(32 a). 4
RFRW, TER BB E R K R b, R HETEHL
T 2 1 ok = F A AL Ak B 1 . I ML
il i 7 A B 1Y KR, B IR A A b 1 SICs/STCs
ML T 94%, & m T E N E40%". UL
B I X2 — A BRI T ALtk . 9 R IR
Tic b 1Y) 18R T RR  B0RR R 5 1 SOCs/STCs Ml ok
HEAK () SICs/STCs.  H A&k 356, 3 )2 £ 18 19 SOCs/
STCs'& TR )Z L8, 1% J5 1 5 b i SOCs/STCs /5
TR B M. 11 SICs/STCs HISOCs/STCs H 78 1k i#4 #
. R, B NG T SRR LR,
A A AL E A TC AR A, H R 3 A Bl R T A Bk
FERY S FAH . FRATIHE, K A A, R
JE B A A AL T fE X AR IR Bh A AR R
[I['ﬁjml,

HAl, 7es bk & e, X5 m JCHLAR AL 2R
EONPS e 31BN VLR I 2 S e U ES s e = B
TRX, FE2AERTFAF T TR R, o
TN . oA B ZE ORI R R 0 R B R B, TR
(AR L 1l T 3 = S TE LA B RE . 1B IS Y R
R, AR T SRS R A9 AL TG 2, AT
FTE—ERE EZ M T HRZMERY, ik T
= 8 TC LA 41 43 (RT3 1 TC AL Rk A B i 8 ) 1)
BAMAB. 55—JriH, AR AR ) v] i AL
T RO A i TR 8 1) e A o0 8 1T e X TE AL Ak ) R 3R
VEERAER. flhn, fPkhyE v o fd . i RARE
Yy W BE 8 7 A R I AR, A A AR ]
i 3 T 8 SR kA TE AL :

CO, +H,0 & H,CO, < H' +HCO; < 2H" +COY,
@)
CaCO, + H,0 +CO, — 2HCO; +Ca*, (8)

2HCO; +Ca* — CaCO, + H,0+CO,. 9)

J5 7 2X(8) A1 (9) 7 BH vk A= ik i 6 1) TE AN 1 = A
TCALER B 3a . (ER, an SR AR R R A R ) — R
AR it 2E N 3K 43, DUIRT P JE HL A (DIC) 8 %
AR ERTE L. 33X BB 2 filk T LA Bl [ FR DR 18 1Y
FERRIEANR, TREE A 2T, =4
— ANE R T IETCHLER . ZhangZe N PME, 7E4c
FH #8 Sic Jo B R Bk T B A A v, P AR RV AR B 1 0
R Py ik PRI, XA ad A e AR Y AR A i
PRk T (T F(8), M= AR T 2 B AT s T T
BUARK. B v J B 9 A 20 ) 28 51 R mT el T
ALV TC LR I E B A BE S5 7 £ 2 TR, R4
BILBR 75 0 10 3 40 A T RE S R L R 38 B A ) [
PEF B RS i b A B ok 28 N R B4R, 7
— 5 I BRI S

FEARMEGE X K 2 s FE v, KRR A D IRCO,
Iv) T VT U Ok R R Wk (0 5 Ak, mT BE R 1 in 1 R A
PR R R A JCHLBR & i A — D EE R ™ LA AL
T A B A 32 T 3 2o A ) R A o i e AT U X BR
Bk, Rk iR TREARF T AR R,
T L 22 4F A= 5 Fb i 2 57, A R B i B B2 (R R V& W i A\
TR, AR, X HIEHR SR EE, H
BT 5 R T IR A B R £k AT B P, AR
BUBR [ JCHLBR 56 AL B, 40 36 HLER A3 . HE4D
R 2R B A Wy I I 77 A ) CO,-Cal i - HEA S 17
PUBR AT, DR, R[] A0 55 bk 2 s IR Py, 4 4
TCAIUBR P2 458 22 A5 BB P2 ik A2 T e

TR SRR, A LR SR A
S a4 RS A A B R IE A R,
XA G 7R T 3 R A8 UG 4R e gk 2
ARKWES. BRT, 8 T RS B AN )7 AT
E—A R HT R BRI S, XA HIS AN E R R
SEALRTF S B &R () BB AE), ok A 2 2
5 rp RE W) RN - 5 A Ak [ A 27 2 AR 3 R g8 A/ T A
PERBR AU, ST X e, DK A2 i A2 7 A K
P, RRERZ. AN, KA B R A
o FE AR AT R RS R A SR I, A
TR SRR, S AR S R PSR A AR R
FNIA 5 HELRAAS 1 380 30 108 Ok 52 6 e m T L T sk A
B AR R IR AR SR AN AR
WA RE R, AR . PR B ATE S A kb 45
F4) 8 1o B b R B i, AT A R R B R ) £
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Figure 5 Changes of soil bulk density following the conversion of
cropland to grassland

et A f 4 0

FEVHIE SRR PR A e, AR5 IR IR . 7
AT, BRI FE Y A B R AR R, JF
BEAT Bt M 3R T AR AT, e ) Tt e Y
I F (1 S). ] R i T R R A R,
Rih 22 S ML Fp R AN R T k. S 7 o,
KA S R, LY AL R Yy
ZRCER SN, AP E SORTE T 24 AL
X - St U S TP A R L A S R B R
Ly S MR PRK 7 Bh 2 IR s S MR Y s 1k

553k

Xof - S T PR 058 5 ) ) 435 SR B2 AR IR 9 iR R 22 AR AR
Tk - HE R R0 RV 2 A S B .
5 gl

FEH 3 R — AN /N R Y, AT SRk PR
JE R HARIK R i R, RIERE AR . RERANR)E
IR PR S B EF IR E 20 a5 B E N, RZEM
)2 S ETOHLER & M E R S a)m 2538 .
SRR IE TS AR IR S R,
TCALR & & b 2 5 pL & kA . e
HLBR A% 2 (0~100 cm)fE B HIPKE 13 a)F W&, 2
HOEAC/N, 204F 5 1 W R R I LR i
(0~100 cm) EHFHKES a5 BIEEHM, H7E24 a
F B b S8 ) 8 B A KA. 45 SRR MR TR S+
HETCALRRAG R Z A AL G e 2. Mk, 7F
TR T W AR A R e, ALK
AN % AZ B EM. K R, A LR R
MAS R DGR AR T EHC. 244
TR AE R R R AR P iR AR B, #I
WAL . K SIS S L3R 2] R A
FHh SRR B, 0 v D P e A AR XK S LY
TR R R,

Lal R. Soil carbon sequestration to mitigate climate change. Geoderma, 2004, 123: 1-22
2 Batjes N H. Total carbon and nitrogen in the soils of the world. Eur J Soil Sci, 2014, 65: 10-21

3 Shang Z H, Cao J J, Guo R Y, et al. The response of soil organic carbon and nitrogen 10 years after returning cultivated alpine steppe to

grassland by abandonment or reseeding. Catena, 2014, 119: 28-35

4 McLauchlan K K, Hobbie S E, Post W M. Conversion from agriculture to grassland builds soil organic matter on decadal timescales. Ecol

Appl, 2006, 16: 143-153

5 Zhao W Z, Xiao H L, Liu Z M, et al. Soil degradation and restoration as affected by land use change in the semiarid Bashang area,

northern China. Catena, 2005, 59: 173186

6 Chen L D, Gong J, Fu B J, et al. Effect of land use conversion on soil organic carbon sequestration in the loess hilly area, Loess Plateau of

China. Ecol Res, 2007, 22: 641-648

7 Weil, Cheng J M, Li W J, et al. Comparing the effect of naturally restored forest and grassland on carbon sequestration and its vertical
distribution in the Chinese Loess Plateau. PLoS One, 2012: 7: e40123, doi: 40110.41371/journal.pone.0040123

8 Jin Z, Dong Y, Wang Y, et al. Natural vegetation restoration is more beneficial to soil surface organic and inorganic carbon sequestration
than tree plantation on the Loess Plateau of China. Sci Total Environ, 2014, 485-486: 615-623

9 Hirmas D R, Amrhein C, Graham R C. Spatial and process-based modeling of soil inorganic carbon storage in an arid piedmont.

Geoderma, 2010, 154: 486-494

10 Liu Z H, Dreybrodt W, Wang H J. A new direction in effective accounting for the atmospheric CO, budget: Considering the combined

action of carbonate dissolution, the global water cycle and photosynthetic uptake of DIC by aquatic organisms. Earth-Sci Rev, 2010, 99:

162-172

11 Mi N, Wang S Q, LiuJ Y, et al. Soil inorganic carbon storage pattern in China. Glob Change Biol, 2008, 14: 2380-2387

1938



it 3z

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27

28

29

30

31

32

Fornara D A, Tilman D. Soil carbon sequestration in prairie grasslands increased by chronic nitrogen addition. Ecology, 2012, 93:
2030-2036

Gill R A, Anderson L J, Polley H W, et al. Potential nitrogen constraints on soil carbon sequestration under low and elevated atmospheric
CO,. Ecology, 2006, 87: 41-52

Du F, Shao H B, Shan L, et al. Secondary succession and its effects on soil moisture and nutrition in abandoned old-fields of hilly region
of Loess Plateau, China. Colloid Surface B, 2007, 58: 278-285

Burke I C, Lauenroth W K, Riggle R, et al. Spatial variability of soil properties in the shortgrass steppe: The relative importance of
topography, grazing, microsite, and plant species in controlling spatial patterns. Ecosystems, 1999, 2: 422-438

Fang X, Xue Z J, Li B C, et al. Soil organic carbon distribution in relation to land use and its storage in a small watershed of the Loess
Plateau, China. Catena, 2012, 88: 6—-13

Wang Y F, Fu B J, Lu Y H, et al. Local-scale spatial variability of soil organic carbon and its stock in the hilly area of the Loess Plateau,
China. Quat Res, 2010, 73: 70-76

Xue Z J, Cheng M, An S S. Soil nitrogen distributions for different land uses and landscape positions in a small watershed on Loess
Plateau, China. Ecol Eng, 2013, 60: 204-213

Fu X L, Shao M A, Wei X R, et al. Soil organic carbon and total nitrogen as affected by vegetation types in Northern Loess Plateau of
China. Geoderma, 2010, 155: 31-35

Zhu B B, Li Z B, Li P, et al. Soil erodibility, microbial biomass, and physical-chemical property changes during long-term natural
vegetation restoration: A case study in the Loess Plateau, China. Ecol Res, 2010, 25: 531-541

Mahaney W M, Smemo K A, Gross K L. Impacts of C, grass introductions on soil carbon and nitrogen cycling in Cs;-dominated
successional systems. Oecologia, 2008, 157: 295-305

Wang J, Epstein H E, Wang L X. Soil CO, flux and its controls during secondary succession. J Geophys Res, 2010, 115: G02005, doi:
02010.01029/02009JG001084

LiZP,Han F X, Su Y, et al. Assessment of soil organic and carbonate carbon storage in China. Geoderma, 2007, 138: 119-126

Zhang C, Liu G B, Xue S, et al. Rhizosphere soil microbial properties on abandoned croplands in the Loess Plateau, China during
vegetation succession. Eur J Soil Biol, 2012, 50: 127-136

Pan G X, Sun Y H, Teng Y Z, et al. Distribution and transferring of carbon in kast soil system of peak forest depression in humid
subtropical region. Chin J Appl Ecol, 2000, 11: 69-72 &R 2%, #hE4e, WAk, %5, T AT 5 A3 b 2 75 1 38 22 G0 vh i 43 A I
HAeRE. B A 244, 2000, 11: 69-72]

Duan J N, Li B G, Shi Y C, et al. Modeling of soil CaCOs; deposition process in arid areas. Acta Pedol Sin, 1999, 36: 318-326 (B,
ZRE, ALK, % TR T SRR S E AU B AR M2, 1999, 36: 318-326]

Pan G X. Pedogenic carbonates in aridic soils of China and the significance in terrestrial carbon transfer. J Nanjing Agric Univ, 1999, 22:
5157 [RRAR S, v [ 5l DX 398 5 A PR R A N FUAE il v R GE e 3% 1 28 L. B ROl R 2722 4Rk, 1999, 22: 51-57]

Wang G H. Can the restoration of natural vegetation be accelerated on the Chinese Loess Plateau? A study of the response of the leaf
carbon isotope ratio of dominant species to changing soil carbon and nitrogen levels. Ecol Res, 2006, 21: 188-196

Jiao J Y, Tzanopoulos J, Xofis P, et al. Can the study of natural vegetation succession assist in the control of soil erosion on abandoned
croplands on the Loess Plateau, China? Restor Ecol, 2007, 15: 391-399

Conant R T, Paustian K, Elliott E T. Grassland management and conversion into grassland: Effects on soil carbon. Ecol Appl, 2001, 11:
343-355

Han X W, Tsunekawa A, Tsubo M, et al. Responses of plant-soil properties to increasing N deposition and implications for large-scale
eco-restoration in the semiarid grassland of the northern Loess Plateau, China. Ecol Eng, 2013, 60: 1-9

Fridley J D, Grime J P, Askew A P, et al. Soil heterogeneity buffers community response to climate change in species-rich grassland. Glob
Change Biol, 2011, 17: 2002-2011

1939



4 % b & 201557H $£60% % 20H

Effect of grass restoration on soil carbon and nitrogen in the hilly area
of the Loess Plateau

HE ShaoXuan', HAN RuiLian® & LIANG ZongSuo'*

"' College of Life Science, Northwest A&F University, Yangling 712100, China;
2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and the Ministry of Water Resources, Yangling 712100, China

Soil organic carbon (SOC), soil inorganic carbon (SIC), soil total nitrogen (TN), SOC storage (SOCs), SIC storage (SICs), and TN
storage (TNs) were measured. The soil was collected from sloping cropland sites and paired grassland in the hilly area of the Loess
Plateau. The grasslands had been undergone natural restoration following cropland abandonment for 5, 13, 24, and 32 years
respectively. The results showed that SOC decreased along soil vertical profile in each site. Compared to that of sloping cropland, 0-5
cm SOC content was significantly higher after 10-year grass restoration, while 5-100 cm SOC was significantly higher after 20-year
grass restoration; 0—100 cm SIC was significantly higher after 5-year grass restoration, and it had various vertical distribution among
successional grasslands. The TN content varied similar with SOC along soil profile. However, Compared to that of sloping cropland,
0-5 cm TN showed no significant increase at early restored grasslands (5, 13 a), while 5-100 cm TN increased significantly after
5-year grass restoration. SOCs (0-100 cm) decreased significantly in the 5-year restored grassland, and increased significantly after
10-year restoration; SICs (0-100 cm) and TNs (0-100 cm) increased after 5-year restoration. In addition, soil total carbon storage
(STCs) was also calculated. We found that grass restoration after cropland abandonment led to higher SOCs/STCs ratio and
lower SICs/STCs ratio. The study also found positive relationships between SOC and TN contents, between TC and TN storages
during grass succession. Thus, our results indicate that grass restoration enhanced the accumulation of SOC and SIC storage, but with
inverse proportional contributions to STC storage. Perennial species colonization plays a significant role in the accumulation of soil C
and N pools.

Loess Plateau, grass restoration, soil carbon and nitrogen
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