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BT DRAYIRR DR EZ S, DS AR A 7 DR R TR EEEEM. RAA RS HE
AR T TRITEX B8 TIHIT B xR AR B 508 US4 7 R BIRATR E tEme . SR B RA PR S K B A
HIMEFT A FFFRFEX GG E LA VRAAR, R (0 —5a) B 83 , 4 IN7E0.65 g ke ™' LA b, FFHIRAE
H T6% —286% ,Sa Ja 4EFFTEABXT P B KF 5 TIRE A DU R AR PUBRTE R 0 — Sa B3N, 3340 72% F1 99% ,5a
J& T F&  BORLA HLBR IR B B 5 0 — 10a B B340, 36 IN7E 275% LA ,10a J5 F & ; KT I R ik & BBl R 4R PR AE
BEEM,0—20a NELARTIERR T 75% . BIEWAER T RXSGMKREEBEBILHWEZZ AR HEREFRER, 15§
B HUBRIE PR 43 T W, 3B B AP 7E — € OB AL KU o

KGR - BIH WA UK B A UK BORLA HLBK ; B SR AR e 1

Effects of cultivation on organic carbon fractionation and aggregate stability in
Xinjiang oasis soils

XU Wanli""* ,TANG Guangmu'?* ,SHENG Jiandong’, LIANG Zhi', ZHOU Bo', ZHU Min'

1 Institute of Soil and Fertilizer & Agricultural Sparing Water, Xinjiang Academy of Agricultural Science , Urumgi 830091 , China
2 Faculty of Glassland &Environment Sciences, Xinjiang Agricultural University, Xijiang Urumgi 830052, China

Abstract; Soil organic carbon is an important indicator of soil quality, and labile organic carbon fractions play an important
role in soil quality development. In this study, fractionation of labile soil organic carbon was performed to evaluate the
effects of cultivation practices on the changes of organic carbon and aggregate stability in soils of the desert area. The results
showed that organic carbon content significantly increased in 1 — 5 years after the low organic matter natural soil was
converted to cotton field, with an mean annual increase of 0. 65 g kg™ or increased by 76% — 286%. Soil organic C
attained relative balance after 5 years of cultivation. Soil labile organic carbon ( LOC) and light fraction organic carbon
(LFOC) increased significantly in 1 — Syears, with an average increment of 72% — 99% , but declined after 5 years of
cultivation. Particulate organic carbon (POC) significantly increased in 1 — 10 years of in cultivation, with a maximum
increase of 275% , and declined after 10 years of cultivation. Water-stable aggregates ( WSA) in soil increased significantly
with cultivation, up to 75% as compared with the original natural soil in 0 — 20 years. These results indicate that
cultivation has an important influence on soil organic carbon pools of the oasis farmland. Long-term of cultivation of the
desert soil tends to decrease labile organic carbon and subsequently may potentially cause degradation of soil quality, which

merits further attention.

Key Words: cultivation; labile organic carbon; light fraction organic carbon; particulate organic carbon; aggregate

stability
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1774 B ¥ R 30 %

I H 4R — R E B b AR, Rk R AL 17 {2 hm®  BRAEE 2520 170Pg (1Pg = 10°
g) AT EERFEHIBRI R 1 10% " o A& H H3E HURKR & B A RA MU T H3A YLFKF, T BB 54k H
REM T ILERE N F AR . ARTEITR)E, S B L VE T 08 i I 2545 3RS it T + 39 HLBR 19
ARA = A TR AR, E A b o R L, I HLBR IR 2K 25% —40% ) B IR B R W, + SRR R Ik
30%—50% " o ANZHHFNIE Sh A R I HIRA LR S B R M. B, B BAR R4
B AL A B T2 SR ) AR e Bt A S B L 5 B Tt ol 2 S B R B i i A Ak, 3 i
PEA HUBR L 7 X A L B B i e o7 8 A HUBRBE O i . R, 5 BB MU AR LL , T 39815 YA DR 414> FE BB
AE A I B PR 7 ol A B Mt PR B AR T 5 e B B R AR AL I U PR HAR ™ o BRI MEA VIR B 5
AATEHER VLR (LOC) 24 A PR (LFOC) BRI A MLk (POC) SFRAE . [FBT, H38G k2 3R A RIK M
FERGEHZ —, RARMBE RN EEY R . TEFA R AR A R E AR RS %
HIA YR AR AL, BT R AR i R . i, 7E IR NUR S BB TERER, AR+
BRFRE, HEAVIRR IR KT 2 RFREEAE — YIRS, W R 5855 HA YUk A o f i R R R e
PERIR A ff i — 25 R TR R .

Frimab T RIRIEX , SRR TR £ A KR+ Ay BHED, LR AR )RR, &
ki FA D R R AN SR RORNWIE N, B R LR B R H , BRTH S EmAR e & HriEst
Ho R TERRAY 35% 224710 o W ERFE A AT FE A A SR 1+ BB A1 I 25 2 B, ST SRk ]+ 38 R B (3 A
AT FRWAESRENREEREE, MHASGES W TRIREX B 2R 557 B XS4 H 588 Pk
FHIE A WU 5 F B RAAFS B e m o, i — N R B TR B AR b %, Ik B4R 15T
RIFEHEMHHERFER, e HAS RGERR & R AR + 3R B iR 154 7= J158 e KAWL H
PRI AKIE PR R R
1 #R5H®
1.1 FEFRESHE

AR Ly R b3 v B JR XA 30 4R BT 488 22 1 (86°06E,44°30"N) | R /R #ly i B A % (85°51'E ,41°
25'N) i s e AR I 31 F1(86°56'E ,44°52'N) Jy ML A SRAE X I, , X 3515 Bl 27 20—50km , 4 e 3 4 9]
L B S A 25 e 4R N B AR T B B A 0.5.10 .15 .20a ZEb b N SRR A5, B R AR S ALK T 1hm, 2
B33, ARTIEFBELTREMSE R EFAYON £, T2 AR 5 IR BB S ESE 2N
5 RN IR 4 3 Bk 31 BN W . REVEY) AR AL, S24T bR 5 AR AR R, R A
FRIR AV FEFFE HBEE 2R, 2007 4F 7—8 A 7B B ARl BRI A PR bk , 32 S T 7 sURE#ZE L4
5—7 A(0—30cm) , BAHRAVEN—MREH, EE 3 R, AMEEH AL EE1.00 kg 24, HR4E
WBAARMATRE . BAXT , EHGER/ HHUHEE 2 mm F10. 25 mm Fi&

1.2 BHERH 538 Bt

TE A HUBRIRIE S AL 7] KMnO, ¥k BE AR [R] (33,167,333 mmol L") A 43y i 1E HE A HLBK . R IG HEA HL
BRANEEANUR' o EPEA VIR R A Blair 5975 31 W52, 3F 4 H S AL Bk B (R 7 1 mmol L'
KMnO, J4#E 0. 75 mmol L™'8% 9 mg %) ,

TR A B IR (LFOC) BN Tt W 51k 5 5 R 28 R Z 8 i — 2P R, B T AR — e B W E
Wi, T PR AT Y o ARBGE 2mm S KT R 20. Og, A SEA 200ml 258 K 1.8 g om ™' ) Nal ¥
W LB, ARG B E, F Nal ¥ 00K Mt & 728 B MBS L BRI ARTRR T, HE
30min J5 i & B DAL AT 30min B0 (825r-min ') o I FHBEEE uE 4K BIRET Bt g SR BB FK
VEEFIARH) Nal W IFAEIRAR B K 65°C M BEAR ik T 120, St T /5 #REE, R A EA3000 RIS EK 4017
M5E

T IEERA VU IRBGE T Cambardella 1 Elliott™™ $24E i J7 vk, HAE— sk ik, FREBUX T - 384E 5 20
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g( <2 mm),JEA 100 mL (NaPO, ) (5 g L™") B/KIE A, 6 F4E 15 min, R A5 (90 r min ') 5B 18 h,
8 43RBT 53 wm i, R FZE IR K vh Uk, BRI v PRI T , ISR T B T _E MR, 7E 60°C T b &t
THRE, HERR S HIENE &R

KRR PE A SR (A ( > 250um ) BB IEEE BT E N o FRERZ 20 ¢ KT HAE(1—10 mm) , FFFLER
J9 250 um {55 7€ R AE BRI 25 245 HP R 5 10min, [R]E, DAAD 30 IR HATmT . BIF)E , WEASHATFRE
B8 10 K, FREIFFITE >250pum KERHER R A& (WSA) K& &,

J A KUK ( Total organic carbon TOC.) FIEKLY - A HURK R A bRl

BIE R A SPSS13. 0 GEitor ik (4 #4773 o
2 ZRE5HH
2.1 Xt EA VKT

THEEEYR S B RAEERYZFERNE 1 Fin, BATEFRE, LIBG VIS R0 R EF R
FEK RN (P <0.05) , Hr , 7E R BFAYIH 0—Sa [6], A MUK & B2 IR Mk F (P <0.05),22
M 31 B BRI 43 B3 A0 0.55,1.09,0.65 g kg ™', 5 H AR HIRFF R AT BIIRE T 76% .286% Fi
146% ; B8 5—20a [A] S A YR 2 I Z GG e ¥, BERFEFERNZF AR E , & T ek a3 m, 5%
BEAENKE RS BEFRZE AP AT, 2SR 31 F OGRS &5 B FRZE X 8 E
HIIELMERX KR (P <0.05) , EERGAB TR BEMHXKR(P<0.01), WHETERERX 3R HEHF
B ME BEFRMERA M TRE DIBESAVKRMOIRE BRE S Ff5, HIBLA VRN G 4E R ek
ZAEH s
2.2 XTEMEBVIEKA 5T R0

TEEHEA R (LOC) R FE AL 2 fin. & BEFRMWER, HIEEEA VR L BIE
0—>5a [A]34 i, 17 58 Sa J5 T FEMEHE 7ERFEM 0—>Sa 8], 2N 31 F L3 LOC & &4 H15 B4R 1%
BERANT 1.45,0.83 g kg ' AEHIE0.29,0.17 g kg ™', 3R E T 90% F1106% (P <0.05) , EE K% 0—Sa
Bl th P 3 s % (HE R R EE (P >0.05) ,0—5a [A{UE /N T 0.13 g kg™, AE BN R A 0.03 g kg ™'
BJf 5a J5,L0C 2 BETRE&EE, HERTE 15a 2 M 31 @B LOC S B MEES A LIEF RIS
B, RFH20a, 2201 31 BIAYEERY LOC SREAR HEFERMEE FMT 0.59 ,0.53,0.30 g kg™
(P<0.05),

10.0
9.0
8.0
7.0
6.0
5.0
4.0

N
n

g
=

—A— 22

—_— =

WA DL A R
Content of LOC/(g-kg™)
o W

BEBRE R (gke™)
Content of total organic carbon

3.0 =31
2.0 -o— WHAkY;
r 0.5
1.0
0 | 1 | | 0 | | 1
0 5 10 15 20 0 5 10 15 20
BAEERR Reclaimed years/a BIHAERR Reclaimed years/a
B1 TEEFNBRNEL B2 FEEANBHOEL
Fig.1 The change in content of soil TOC Fig.2 The change in content of soil LOC

B3 BoR T TR A A YIRS B R R A s, R A HIRE I B 5 0—Sa (a3, B
5 5a J5 FRERI#ESEY, 78R 0—S5a [],31 BBk LFOC 43 3% AR T3 B 0.73,1.02 g kg™
(P<0.05) , 23 HHRE T 87% 191% ; 2 MW T 0.22 g kg ™' 4RE T 17.06% ,HER A BE, BFf Sa

http ://www. ecologica. cn



1776 g & ¥ ik 30 &

J&,31 EFE Bk LFOC & BRI B B A T FEEH(P <0.05) , 2N BRI TRERES, ZRAEE
(P>0.05), 7EEFH 20a P,LFOC & &5 H AR AL, 22 M 31 BIFEK T 0.35,0.18 g kg ™', WHE KL
AR LI R AT 0.26 g kg™, ZRABE(P>0.05),

TR A LK FE B A AERR AR AL I 4 B OB Lk (POC) B B 5 4F PRI SE R R P B 3 0—
10a 31 ,10a JEFF 4G T FEAE S, £ BFAWIM 0—Sa, ORI A WU B & (P <0.05) . #HX FHA L5, =
M 31 AR B A4 I 0.95,1.16,1.72 g kg ' L3R5 T 316% | 263% . 1228% ., BFE 5—10a [A[{}3
PGS, BR 22 NS, ZF AR B3 (P >0.05) . BFE 10a J5, FR AR HRA S TREER, 2[R
BE(P>0.05) AEERTHAR TP <0.05) 4514 0.95,1.21,1.59 g kg ™', 3 AR L IHF B BIHHT
BET 316% . 275% 1135% ,

250 a2 e-31H e Wk

BRAAHRA R
Content of LFOC/(g’kg™)

WORLA PR A
Content of POC/(g-kg™)

I ] 0 ! I I
0 5 10 15 20 0 5 10 15 20

0 1 |

B 4EFR Reclaimed years/a BAH4EMR Reclaimed years/a
3 THEHFNBRNEL 4 HEEEAVBGTY
Fig.3 The change in content of LFOC Fig.4 The change in content of POC

MU L HTAT LA i, TR X AR 90T BHER , £+ LOC LFOC il POC & BRI S5 finja
TRERES . 7ER 0—Sa [APIEANEE (P <0.05) , S RIAWI 0—S5a A F T LI A YIBRIG A Bl
BkZ15r . BFH SaJa,LOC il LFOC A RIH T PSS, 10a J5,POC R TGS HERARE
2.3 XERMARE R

AR BRI IR R ORI R AR S B LI A 5 Frn. BALEITR)E, 13 > 250pm Hy/K A1 F
RAGEENDEFRNES . BRIFITEAT, 138 >250pum HK Rtk H R4S BHE D, 2 M 31 B

05
B 31H EERY
05

04

e

04 L ey
0 03}

03
aA  aA

02| aA

02| beC abA bg OB
bA
0.1
cC
0.1 C I:l
I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

0
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
BAH4ERR Reclaimed years/a

IRtk A AR A B
Content of WSA/(gkg™)

5 THEAREBRRENHETL
Fig. 5 The change of water stable aggregate in soil
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L BRI 4 )7 0.02,0.09,0.05 g kg ™' BFH 20a J5 , HHE KR RS BEA T B2 800, 4 SR T
0.42,0.07,0.14 g kg ™' 5 AR THETF BATAHLL, 23X BISRE T 2472% ,745% ,268% . 22 M5 ,31 FF1 2
437 3K Ra v A B A 5 BB AR KR 2 A1 F AR S AT AT A0, 1K R 1A B 5 B4R FR 2 [A] 336
B BEIEARK(P <0.01) , BibA, ZEHET EFREX , AR TR AR H G, % RAEERKIER, 145 >
250pm FIKFEE R A A B R LB E .

KR M Bk & & 55 TOC . LOC . LFOC 1 POC 2 [A] IAH &40 T ol 0, 22 5 31 IR BRI il
HUBKR 5 7K Rk I SR k3 1 22 1k B B 3 sl (B AR 56, r {43 510 0. 70 (P <0.05) 0. 77 (P <0.01) F1 0. 98
(P <0.01) ;5 31 FFI% B IO HUBR 2 8] 135 B) T B E MK, r 4 0.64(P <0.05) F10.73(P <
0.05) , 22 M5 r {H7 0.54, %A R I B A KM, (BHA LM, HHKBEERRASES LOC fl
LFOC Z AR AR B (P <0.05) o HL AT I H 3k fa bk F B4 & 45 T4 A HUBR FNSURLA HLER 22 [E] A %
PEB
3 it

B HUBRAE N T — A T B RN, AR R B L R AR R AE PR S A, B
1 4R B SRR 1 — DA AT BB IOTE AR . T8 MBTIE R, T B 30 A WU R R BE (A
FTREFMITE AR E P A PR TR 15.7% "7 bR I+ B b A& B bR A HLER & B0 > 25% —
409" . WS ERY e LAV R ERRN TR AR RERE, HA BRSPS S, x5 T
RXE NI R AT R R EA BRI ARRE W52/ NAI 2 5 B Br se s R X 2l T
B AR ECAS B WU & B , T B AR T % LR Z B Sh , I T WU , TR T8 bl
BB, TSR BT FERERX, KRR SIREAERRG , A RRE, AR R ERE 2R
A%, MELATE RS 1F TR s BT , B2 8 0 FITHE A 5 4 o 1 e P St , 33K BRI 18 BB R i ok 3 , b b
W F A BRI £, I 2 SEATREFTHE B, 4F U958 398 (9 WL B3 in , AT A 2 33 WLk & B A e 7
B WHMMBIRERERILTRX, BAEE T AEIBRSERE 0.6g kg™, JF RPN STE 30% U
B N, BE TR T RIX B R T B AEBRT I Py 13968 WU A (LSBT 5E

THEE AR RIS E DI R RE 5 BAL MR Tk, ELTE 25 A0S ] B X A R A M B T
PERIIRER 4y LR R 27 BARTE M HLBRAE AR 1398 vh 5 Mo HLBR 8 LU AR /N, A H 1. 8% —32% {0
X R 5 B T 2 N A 35 3 BT 5 A 9 B SR/ AR A By i B B bR L B BRSBTS B
LOC 1 LFOC & &R RIFE B A% %) Franzluebbers' ™ % 3 B 58 {8 UL A HLBKR N 3 40 4%, Chan'™ %
PLE T B 5 R HUBR B e sk . MASHT S % W1 R 0—Sa A F T 13 LOC M1 LFOC AR R, BFE
Sa JE 2 LT MeiaH, POC Iy 0—10a 3411, 10a FHEAK. AT RER MBI X AL FFRFHEIX , H Mot
W SNEE VRS A YRR IR, A VL R ARG G A ML B AEER R, B
JG , BEBREE T K PR, H I ME VERGR I T AV A% . R BT A RIS A
LR 0P )3 P LA B R 328 P 5 HE G P BB AT #4875 7 14 LOC \LFOC [ &5 & o Ie4h, R I M i
FIE TR, AR R 2, R AR B IS A R & B — DN EERE . WK REHE YU L
AR, IR T X LB Bh , BRI ER AR S T ANk, B T YRR AR B2 , o WL 1) - SR
HiEAL, fff LOC I LFOC JF4AF Mo dnsfxt H a2 X i F , BRI SR, & S 30T 14 LOC il LFOC &
BIEMR, BbEE RREAERKEK B KBAER L, R EA B T BRI . a0 5—10a ¥ 2
BAE I BIAEIR , HE T B e il 77 =X i PR B (A48 1R VRIZE S ) SR 7 39 B 10 B4k, o - 458
JRE I BIER R,

49 P B AR MR S B R R 2 A TR T K R e A B R R R AE S B R 1
BEEEC . ADR RN REA AT LUK AR A S B, X EH T AR LT RE, 8 T 1%
KA BT AR MBS £, Y B ORI HLA A0 R A 578 HLAE RS T 58 F 6 A5l A 5k 1A LA
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BARE Y 5 IR A BUR A W H R A ) AL MR, 3 LB A B i T 3 3R
RT3, NTTAE > 250 wm 7K AP A SRR S B N . 53 — T T S A W 3R i ek s, AR BeE o
R TIRC T  22 REHF - SO B AL DR S — T2 AU SR A, T 2 A A 7= 2 W R E R AL 0 £ 4
TIURL A LS5 1 AR 2 A PR PR AT I, TR R K AR e R AR & B . AR R M I8 W)t 2 4
R A — TR BUK R P R AR o BRI, 26T RHEX., 4R H3EFF B R T S0k R vk I 3 M 2 iy
i, sk T 3 Bk

Bl A YU 3 A TAEFE AR B R S AU B 5T BT I3RS e i, R I BUAE

References :

[1] YangJC, Han X G, Huang J H, Pan Q M. The dynamics of soil organic matter in cropland responding to agricultural practices. Acta Ecologica
Sinica,2003,23(4) : 787-795.

[2] Zhang G S, Huang G B, Yin Chan. Soil organic carbon sequestration potential in cropland. Acta Ecologica Sinica, 2005,25(2) ; 351-357.

[ 3] Davidson E A, Ackeman I K. Changes in carbon inventories following cultivation of previously untilled soil. Biogeochemitry, 1993,20.:161-193.

[ 4] Aguilar R, Kelly E F, Heil R D. Effects of cultivation on soils in northern Great Plains rangeland. Soil Science Society of America Journal, 1988,
52: 1081-1085.

[5] XuMG, YuR, Wang B R. Labile organic matter and carbon management index red soil under long-term fertilization. Acta Pedologica Sinica,
2006,43(5) :273-279.

[6] WuTY, Schoenau J J, Li F M. Effect of tillage and rotation on organic forms of chernozemic soils in Saskachwan. Journal of Plant Nutrition and
Soil Science, 2003, 166 328-335.

[7] Eynard A, Schumacher T E, Lindstrom M J, Malo D D. Effects of agricultural management systems on soil organic carbon in aggregates of Ustolls
and Usterts Soil and Tillage Resarch, 2005,81: 253-263.

[8] Tan WF, Zhu ZF, Liu F, Hu R G,Shan S J. Organic Carbon Distribution and Storage of Soil Aggregates under Land Use Change in Jianghan
Plain, Hubei Province. Journal of Natural Resources, 2006,21(6) :973-980.

[ 9] WhalenJK, Hu Q C, Liu A G. Compost applications increase water-stable aggregates in conventional and no-tillage systems. Soil Science Society
of America Journal ,2003,67 (6) ;:1842-1847.

[10] The Xinjiang Production and Construction Corps statistics bureau eds. Xinjiang Production and Construction Corps statistical annual (1949-2007).
Benjing: China Statistics Press, 2007 6 52-108.

[11] Logninow W, Wisniewski W, Strony W M, Lisle L. Fractionation of organic carbon based on susceptibility to oxidation Polish. Soil Sci. , 1987,
20 47-52

[12] Blair G J, Lefroy R D B, Lisle L. Labile soil carbon fractions based on the degree of oxidation and the development of a carbon management index
for agricultural systems Aus. J. Agric. Res. Ecol. , 1995 ,46:1459-1466.

[13] Christensen B T. Physical fractionation of soil and organic matter in primary particle size and density separates. Adv Soil Sci, 1992,20:2-90.

[14] Cambardella C A, Elliott E T. Particulate soil organic matter changes across a grassland cultivation sequence. Soil Sci. Soc. AM. J., 1992, 56
777-783.

[15] Institute of Soil Science, Chinese Academy of Sciences. Soil Physical and Chemical Analysis. Shanghai; Shanghai Science and Technology Press,
1978 ; 466-536.

[16] The Chinese Soil Academic society Agrochemistry Specialized Committee eds. Soil agrochemistry routine analysis method. Beijing: Science Press,
1983 67-109.

[17] Christensen B T. Physical fractionation of soil and structural and functional complexity in organic matter turnover. Euro J Soil Sci,2001,52;
345-353.

[18] Franzluebbers A J, Arshad M A. Particulate organic carbon content and potential mineralization as affected by tillage and texture. Soil Science
Society of American Journal,1997,61 :1382-1386.

[19] LiXG, Zhe F W, Ma Q F,Li F M. Crop cultivation and intensive grazing affect organic C pools and aggregate stability in arid grassland soil. Soil
& Tillage Research, 2007, 95(2) ; 172-181.

[20] Li X G, Feng M L, Zed Rengel, Bhupinderpal-Singh, Zhe-Feng Wang. Cultivation effects on temporal changes of organic carbon and aggregate
stability in desert soils of Hexi Corridor region in China Soil & Tillage Research, 2006, 91(1/2) ; 22-29.

[21] Li YL, Nan Z R. Effects of cultivation on nutrient contents and main properties in desert soil of Northwest Arid Region — A case study in Linze

http ://www. ecologica. cn



7 WHE 4. BEHESN R A HURA 7 X A RS E YR m 1779

county of Gansu Province. Journal of Arid Land Resources and Environment, 2008,22(10) ;147-151.

[22] Pan G X, Li LQ, Zhang X H, Dai J Y, Zhou Y C, Zhang P J. Soil organic carbon storage of China and the sequestration dynamics in agricultural
lands. Advance in Earth Sciences, 2003,18(4) :609-618.

[23] Besnard E, Chenu C, Balesdent J, Puget P D. Fate of particulate organic matter in soil aggregates during cultivation. European Journal of Soil
Science, 1996, 47 ; 495-503.

[24] Wander M M, Bidart M G. Tillage practice influences on the physical protection, bioavailability and composition of particulate organic matter.
Biology and Fertility of Soils,2000,32 :360-367.

[25] ZhangJ B, SongZ C, Yang W Y. Influence of land-use type on soil dissolved organic carbon in the Sanjiang Plain. China Environmental Science,
2005,25(3) :343-347.

[26] LiYM, Wang Y S, Cao G M, Du Y G. Preliminary Research of Effect of Cultivation on Soil Organic Carbon in Alpine Meadow. Progress in
Geography, 2005, 24(6) :59-65.

[27] Malhi S S, Brandt S, GillK S. Cultivation and grassland type effects on light fraction and total organic C and N in a Dark Brown Chemozemic soil.
Canadian Journal of Soil Science, 2003, 83(2) :145-153.

[28] Franzluebbers A J, Arshad M A. Particulate organic carbon content and potential minerlization as affected by tillage and texture. Soil Science
Society of America Journal, 1997, 61.1382-1386.

[29] Chan K Y. Consequences of changes in particulate organic carbon in vertisols under pasture and cropping. Soil Science Society of America Journal ,
1997, 61: 1376-1382.

[30] Bronick C J, Lal R. Soil structure and management: a review. Geoderma, 2005, 124 . 3-22.

[31] YangC M,Ou Y Z,Dong Y H. Organic carbon fractions and aggregate stability in aquatic soil under different fertilization. Chinese Journal of
Ecology, 2005, 24(8) :887-892.

[32] Kay B D. Soil strueture and organic cabron:a review // Lal R. ,Kimble J. M. , Follett, R. F. , Stewart, B. A. eds. Soil Proeesses and the Carbon
Cyele. CRC Press,Boca Raton,FL,1998; 27-98.

[33] LiZP, Jiao K, Lin X X, Cheng L L. Effet of fertilizer application on biochemical properties of infertile red soils. Soils, 2003,35(4) :304-310.

B EHk:

(1] Ao, S, S, K R, T PLBX AR H A B B AR 423554 41,2003,23 (4) :787-795.

(2] TKEAE, 3RS, YIN Chan. & H - 506 HLAK 8 ¥ I BFFE . A 25241, 2005,25(2) :351-357.

(5] BN, TR, £00C RAFRRAL T 2805 A LIS 3% A PR 50E k. 12441 ,2006,43 (5) :273-279.

(8] BT, SR, X, WAz, 2. YOO IR A £ ) 7 UF R38R i h A WL i o A S B R . B AR BEUR 2 41,2006, 21
(6) :973-980.

(10] Brssa @B R A G TR %. Pisi A = @R G T H4E 4 (1949-2007) . Jbxd: H ESETHE A4, 2007 : 6: 52-108.

(15] hEBBeR R L RFITEET. TIPS AT. B3 EARBOR ikt , 1978  466-536.

(16] E MR E N T TS5 TR AL AT k. JUaT Bl Rkt , 1983 : 67-109.

(22] WAL, 270, 5K0NE AU, RIS , 5K JT. o [ 30 WL At 5 ol - Sk (30 52 3l 245 B T [ L. 3t BR 7B 30 i, 2003, 18 (4)
609-618.

[(25] TK&EBE,RKHE, B3 2RI Ir 23t LKA DBk . o EEREERLY:, 2005,25(3) :343-347.

(26] Z=AMy, EERE, B R, kLA D). IF B € i 3 HUB i R0 5 B 9E. st BRRL£ L f , 2005, 24(6) :59-65.

(31]  #i B, BRBEAT, # R AL, R AR X A AR 2 43 B P SR AR R Pk RS . A= 254213, 2005 ,24.(8 ) :887-892.

(33 Z= A, SR, M0, TR, BEAE A4 T WAL AR My b2 MRS 4. 3,2003,35(4) :304-310.

http ://www. ecologica. cn



	07a99.pdf
	07a100.pdf
	07a101.pdf
	07a102.pdf
	07a103.pdf
	07a104.pdf
	07a105.pdf

