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TR RN AR SRRV F453 40 > 5 mm Fl< 0.25 mm XK RIE S ERZ ,5—2 mm 1—0.25 mm FIREH
TEIKRZ ,2—1 mm KA ARE S ERD, BT E R R (MWD) 5%, 1.4 AR T 13300 71 &
HEEAR MWD 78 1.9—3.1 2], A[E IR E R T ,0—20 cm 1212040 cm + 24 AW S RAE 7. 4—17.7 g/kg
Z A A W S B AR AE 50. 3—664. 7 me/kg ZIA] JEFE UK & HTE 0.9—2.5 g/keg Z IR, HIBIERMK S 140 7E 0.2—0.6 g/
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Effects of vegetation on soil aggregate stability and organic carbon sequestration

in the Ningxia Loess Hilly Region of northwest China
CHENG Man'?, ZHU Qiulian®, LIU Lei*, AN Shaoshan'*""

1 College of Resource and Environment, Northwest Agricuture and Forestry University, Yangling 712100, China

2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Northwest Agricuture and Forestry University, Yangling 712100, China

Abstract: A close correlation exists between soil aggregation and soil organic carbon sequestration. Soil organic matter is
the main material needed in the formation of soil aggregates and soil aggregates provide a place for soil organic matter to
sequester carbon. The effects of different revegetation types on the aggregation of soil particles, the stability of soil
aggregates, as well as carbon and fractions in soil aggregates were studied in a loess hilly-gully area; soil organic carbon and
fraction’s micro-response to different revegetation types are discussed. The results show the distribution of soil aggregates
has a “V” distribution under a variety of revegetation and restoration measures. Small (< 0.25 mm) and large (> 5.0

mm) particle sizes form the most aggregates. The next largest aggregate size classes were 2—5 mm and 0.25—1.0 mm,
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while the 1—2 mm size class had the fewest aggregates. The mean weight diameter (MWD) of cropland is approximately
1.4. After land is revegetated the MWD increased to 1.9—3. 1 in the soil indicating soil aggregate stability and porosity
increased significantly. The aggregate stability of an area of natural grassland and also in a stand of 25-year-old Caragana
korshinskii Kom. was higher than aggregate stability in a stand of 15-year-old C. korshinskii Kom. We measured various soil
conditions under different revegetation types and found differences between the 0—20 ¢m and 20—40 cm soil layers. The
soil organic carbon content was 7.4 and 17.7 g/kg; the microbial carbon content was 50.3 and 664.7 mg/kg; the carbon
content of humus was 0.9 and 2.5 g/kg; the content of humic acid carbon was 0.2 and 0.6 g/kg; and the fulvic acid was
0.6 and 1.9 g/kg for the 0—20 ¢cm and 20—40 cm soil layers, respectively. The organic carbon and the fraction in 0—20
cm soil layer were higher than measurements in 20—40 cm soil layer. The content of organic carbon, microbial carbon,
humus carbon and fulvic acid carbon in the soil are the lowest in cropland; these contents under other revegetation types
were 1. 1—2. 3 times, 2. 0—S8. 4 times, 1. 0—2. 0 times and 1. 2—2. 4 times higher than those of cropland soils,
respectively. Most of the soil organic carbon content was concentrated on intermediate sized aggregates (2—5 mm, 1—2
mm, 0.25—1.0 mm). The result of stepwise regression analysis show the higher the content of soil organic carbon was in
the small and large particles (0.25—1.0 mm and 2—5 mm diameter aggregate, respectively) the more stable the water-
stable aggregates were. The findings suggest vegetation restoration improved the soil organic carbon aggregate content, and
in terms of forms of soil carbon, soil microbial biomass carbon and fulvic acid carbon, their content in the soil was sensitive

to changes in aggregate size, while humic acid carbon was stable regardless of aggregate size.

Key Words: carbon fraction; Ningxia Loess Hills Region; revegetation; stability of soil aggregates
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Bt ARPEA T DR B K B T 2 A TR M A 1 B VR AR M B A K R S A 45 R AR F L Natural grassland
(N.G.) .15a ¥725 (15-year-old Caragana korshinskii Kom. C.K.15) 25a ¥75% (25-year-old Caragana korshinskii
Kom. C.K.25)UISKIE#kb Cropland (Cr.)

KIRF I ENE 10a B9 (B RTCAHACR L) | 2258 69% ,100 emx 100 cm 4 18 A= 91 110
g, FEAA Y MK P (Stipa bungeana Trin. ) | [B]F H B % ( Thymus mongolicus ) . 3 & & ( Artemisia scoparia
Waldst. et Kit. ) ¥ & ( Artemisia frigida Willd. Sp. PL ) . Bl /R Z& J) I 4 ( Heteropappus altaicus ( Willd )
Novopokr) . Bl F1 5. ( Potentilla discolor) %5 MY, 15 4EF7F 45 1995 4EFAE AOTE M , 55 B R 40% , F- 34 Bk
AR 960 ¢, EFE 130 em, 2 T 5 22 em, BRIE A 190 emx110 em, BAJZ LK PR R 32, 25 4EF7 45K 1985
SERMAELIHEN TR N 64% T Y AW 4640 g, i 160 em A5 R 5 75 em , BRIEA 140 emx150 em, 5
ARIZVIK TS H R F, Bk 3 22 M A /N 22 ( Triticum aestivum Linn ) | K K ( Zea mays) . 37 2 ( Fagopyrum
esculentum)
1.2 LSRR AR AEFN AT

T2010 4F 7 A AR AR R 52 07 =0T I SR 4l 4o B b o R A S 3 1 10 mx 10 m R/
FAEHE, W K50 3 1> 3.3 mx10 m /MEEIX FERE XA, 78 0—20 em F1 20—40 em P> 1273 5I1R B
A BPANE ST 2 R B MRS AR AR AT 36 A IR AR AE TR S SRR & b A [ S vl R A
FARIKT, RIS  SRAEPR TR & s 25 B85 7 [0 28 AT S 940 JEOIR = XU I AR 0 32 ) 7K
PE RS B, 55> 5 mm 5—2 mm 2—1 mm 1—0.25 mm ,0—0. 25 mm FiAR A RIKIG 1045 BiAe ] 5
IR IR BTERARFE S . AR SCRHPE Y i A2 (mean weight diameter, MWD ) SRAfi it A1 R AAFEE 1

i x; X w,;
MWD= “———
Z w;

Ao, x, NIER P RIRE T EIEAR, w, R i B A R AT 5 7 7 19 Ee A1)

FIEAT DR LA S I E - (1) BEAR TR PP A F A D g AT WL % o5 (2) A AR R A - S0 B AN TR
A VBRI O I 5 A SR AR T B BT S LA 43 i (3) ST R ZE-K, S0, BARIEN e HHERUE Y
B 5
1.3 Hdageitot

Fr A g B G 8T ANOVA 28 5 20 i Fe 1y A7 GE 1H o0 B, Sk HIXE 5 7 B2 469675 ( Duncan’s New Multiple
Range Test ) X AN [ R B S 5 1) 22 S A T Ge v, AN [R) R B R S A T AE 5% WA AP0 8 285 5 i iod i 40
[0 9 34 60 o] 00 28 5ok A R AT SR AR M RS [ KL G e 2 4 B RE DGR BE . BT A B 1 ] Excel 2007 i1 SAS
8.0 HATHIAL B,
2 HBR55H
2.1 AN[E)RE B S Tt T S AT SR AR R/ N B v M ) 52 il

FHER 1 AT DA W 0 v 0 A5 81 ) A HE AT SR AR AR o0 A1 2t P e AER P 30 15 B 3, >5 mm F110—0. 25 mm
XA RLAS Y TR AL #okiAs , — 38 ZFITE 65% LA 1 35—2 mm F1 1—0. 25 mm J&H1;2—1 mm X —K A2
HIRE S Ei , N 9% LIT , MK G , KARFHL 25a #7545 15a #7454E 0—20 cm 21> 5 mm ARk
AT o R Y 2.6 2.2 2.3 £%,20—40 cm LR A HIESEH N 2.9 2.8 2.4 £5, XULHIEA
PRI FN AR R KRR ARG R BGEEVE T, HRIR B B A Al

TV E i E AR (MWD ) J2 S e S P SRR R/ N3 A R 0 1) 8 T8 i, AR B O A2 P SRR 5 2 Y 3
KR, BE 1 0] WL, 78 0—40 em + 2B A MWD 2928 1. 4, HAbAE Bk & 55~ 13 10% MWD 78
1.9—3.1 Z i), Herf  #E 0—20 em £JZ MWD EAKUKC R IR G H>25a #77% = 15a Fr 25 >blk L, HLIC IR % i A1l
A bi 22 IR A7 7 B M 25 52 (P<0. 05 ) ,25a 7 55 Fl 15 A7 4522 1] 22 F AN 1 3 (P<0. 05 ) , ik b 15 HoAl 3 Fb
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FE WK A2 FS Bt A7 AR S 2% 5 (P<0. 05) ;20—40 cm T2 M ZE N 25a #7545 > K IRFLHL > 15a #7 5> P HF
25a Fr gk RIREHL 15a Fr5cZBIER FHTEE R (P<0.05) , =#F S5 H A 7E B EEZE 5 (P<0.05) . X3
P S 0 1) 35 P R AAOK R MEAR 22 | TCi8 R R AR B bR 2 A\ Tk kb, + 3 A R AR RE S PE AR A & e v

F1 FREHRE T HEKREAREREZES S

Table 1 Composition of water-stable aggregate under different vegetation types

MR +E/em B ARIA2 53 i Aggregate contents/ % T T AR

Vegetation type Soil depth >Smm 5—2mm 2— Imm 1—0. 25mm <0.25 mm MWD/ mm

Wik Cr. 0—20 18.4 7.3 7.9 17.9 48.6 1.45¢
20—40 13.4 8.6 8.8 17.2 52.1 1.37B

KIREH N, G 0—20 48.2 15.8 5.6 7.5 23.0 3.10a
20—40 39.0 12.5 5.8 8.5 34.3 2.31A

25 4EFP4k C.K. 25 0—20 40. 4 11.0 5.0 8.4 35.3 2.59h
20—40 37.3 10.0 5.1 7.9 39.7 2.33A

15 4F#r4k C.K. 15 0—20 42.2 12.3 4.7 8.3 32.5 2.59h
20—40 32.3 9.7 5.4 8.4 44.3 1.99A

AE/NE FHREFR R 0—20 em +JZ AR #K R 5t 2 [7] 22 573 8.3 (P<0. 05) , ARG FREER IR 20—40 em + )2 AR RAE SR E 15 it 2 7] 2%
FWE (P<0.05) ; Cr. : 3k Cropland 5 N. G. ; RIRFH Natural grassland; C. K. 15 15a #72% (15-year-old Caragana korshinskii Kom. ; C. K.25 .
25a ¥1 4% (25-year-old Caragana korshinskii Kom.

2.2 A[FEREBAIRE T LA HLERAE AR K iR AR 53 A1

K1 IR ASTRIRE I 2 485 T 0—20 em 4 /2 H1 20—40 em + )2 A 558 4 + 4 HLBR & 280 AE 7. 4—
17.7 g/kg Z[8] , A [RAE WK 15t 22 B AFAE B 2 5 ,0—20 em +JZRIN KIRF > 15a #755>25a 17 5%>
Pk ,20—40 cm FJZ A RKIRE M >25a #755>15a FrASHBHE ,0—20 cm +)2 4 + A HLR & 2 & 20—40
em L2 EAVRSER 1.2—1.4 5, 7£0—20 cm 1JZ,> 5 mm 5—2 mm F10—0. 25 mm Fi4% 4 358 A1 B
TRA WL & TR I RIRFEH > 15a #7455 >25a #7 55> BBk b | ORS00 b R At s e WK 520 445 e ) A 7 I 5 25
S,2—1 mm FIRIK A RIRELHL > 15a F7 55 SYEHE > 250 #1755, 1—0. 25 mm FRAARAT LR & 1 ) 2 3R K AR
i >25a #7 55> 15a Fr 55> B ;20—40 om )2 AR A AT R AR A MR R IR RIR T HE 25a #7
S THHEHL RN 15a #7545, A5 R4 - P SR MILAR 15 1 AS [ R e Dk B2 15t 22 ) R e, DR e A 5 7t 114
AN[E 2 AR AR ,0—20 em +2BR 15a #7545, HAAR B 1 52 4 it A BLAM 25 o e 11 BRLAE R [RDRAR 25 47
ZRAE 1—0.25 mm K/NA R B 5 (16. 95 ¢/kg) , RIRBHIAE 5—2 mm AR IR IR N B (21. 26 ¢/kg) , b
Hif i A LB S B IRAE 2—1 mm RiAR IR, K 10. 82 g/kg;20—40 em +JZ M N 25 F7 4 A3 HF Y
0—0.25 mm P BRI HUBR & f A i, 15a F7 50 FNRSR 5 L () A AR 75 e f o 1B HH BLAE >S5 mm R/ R4 43
B 8.13.12. 14 g/kg,
2.3 AFMEBAIRE T TR YA Py i ik e A R AR i kAR S A

K2 s, 4 T W A R R A R E 50. 3—664. 7 mg/kg Z 18], PR WK 2 4% it A ) 1 A [], 0—20
em T2 e YA YRR S R IR E L 15a #7245 25a FE 5% BOBFHLAK R %6 ,20—40 ecm 20K 25a
¥y e fi i 15a F7 5 FI R IR B IR 2, BB e A%, 0—20 em )2 50 - A W0 A= Wy ik & 2 W W v T 20—40
em T2 HrP YA B ,0—20 em )22 20—40 em HIER 4.1 4%, ARG A SR [ R K A 1 e
Z ] B S W A e i e A A, 7 0—20 em HJE 1 20—40 em )2 RN BR> 5 mm R A RAK L
A, HoAth KN R AR5 5 S BAR R AR ;> 5 mm R AT AR BE R SR B 25a F5% (15a 755 SRR K
FEAK, RAR AT 15a #7 5 AR [RDRE AR A AR AE IR FE 0—20 em )2 S AR [R) AR fhka A, BV A28 Dk /)N 1 34
K TE 2—1 mm X — KRR B i K, Z )5 X R /N . 5540, Bk 25a 17 4% 0—20 em )2 FIEHE
1 20—40 em FJZDISN, FABADENRE T - HERUE Pyt i fie R (B 34 IR EDRE AR B 5—2 mm \2—1 mm |

1—0.25 mm X 3 MRt
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@ CK.25 8 CK.15 @ NG Cr.

30 30 -
0—20cm 20—40cm

AR

Organic carbon content/(g/kg)

JE AN H B AR K Bulk soil and aggregate distribution

B1 FAEEHKRETARHREARERANRIENf
Fig.1 The content of organic carbon in soil aggregate under different revegetation types
AR ING FRER R ] — R A7 P SRR B A R IR S5 it 2 1) 22 Sl 3 ( P<0. 05) , AR RS Rk [l — LA PR S it S 4% % VA 2R 1A
PR AR 2 R 22 57 2 3 (P<0.05)
Cr. ; YeltHb Cropland ; N. G. ; KIRHEHL Natural grassland; C. K. 15; 15a ¥7 4% (15-year-old Caragana korshinskii Kom. ; C. K.25; 25a ¥74%(25-

year-old Caragana korshinskii Kom.

CK.25 s CK.15 EN.G Cr.
900 r

900 - 20—40cm

600 rp

300

A Y R
Microbioal biomasss C/(mg/kg)

J5 A4 SRR 4H % Bulk soil and aggregate distribution

B2 AEEHKRE TIEARGREYHRESE
Fig. 2 The content of microbial biomass carbon in soil aggregate under different revegetation types
NI /ING S R ] — R A R Al B AN IR Ik B2 it =2 11 22 57 .35 (<0, 05 ), AN IRI R SB35 IRl — A Bl Wk A2 e T 25 0 2R A
AR 2 18 22 57 1.3 (P<0.05)

2.4 AS[EIRERRE T T GE T B L2 A AR AT R AR T i kAR 43 AT

B &3 W LAE AN AR K R 1 T 4 B3 0T & B 7E 0. 9—2. 5 o/kg Z W] A8 Ak, PRI 9Pk 52 445 7tk 1)
A AR ,0—20 em HJZBERIR ML 152 #75% 252 #7955 JEBE AR IR BEAIR,20—40 em £ )2 Nk K A&
FH RN 25a A% ) 4 AR BT AR TR R, LR SR R Hl g L AR Bl R R A AE B 22 5 ;0—20 em )2
JEBE T 1R T 20—40 em )2 ARG P R AR B T AR AN IR MK SR A Bt T AR 25 5% ,0—20 em )2
5—2 mm . 1—0.25 mm ,0—0. 25 mm K/NARAEARE 1 2 BAHFE A, >5 mm Al 2—1 mm R4S F R AR A
KIRFHI>25a F755>15a FF 4> ERE ;20—40 em /208 5—2 mm 2—1 mm ,1—0. 25 mm K/NA R4
+ AR AR RN R AR B >25a #7255 >15a #7553 #F L, > 5 mm Al 0—0. 25 mm FiAE A RIK LB A 25a #7
Z>RIRFEMS15a Fr2>BHE L, 7T UL, 25 #F 4 AT > 5 mm FIRURIEFE B0 AR L, AS TR A% A SR A4 1)
JE T SRR AR LB, RAREEHIAE 0—20 em 1 JZ 1 20—40 em + Z#FE I ) i, MR a8, BN7E 2—1
mm 5, 1—0.25 mm PIJEFE T &R, > 5 mm Fl< 0.25 mm 3% PGSR0 A 38 00 JE 58 3 2 R A B/, 25a 4%
M1 15a #7251 < 0.25 mm TR (AR FE 5T & A X8/ BERLAR 3G K3 K, 76 1—0. 25 mm 20 H 3L K
B, XFEZ 0/, 76 5—2 mm 5% 2—1 mm &b B/ IMEL, 3 Hb A AL SR A B 58 T & F 7 0. 5— 1.7 ¢/kg ZJH],
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Pl 4 SRy AN [l e P A 5 it T 3 AT SR A I - B e i 75 7t ,0—20 em /21 20—40 em + 2 5+ #1
FRtk & 1 7E 0.2—0.6 g/kg Z[0],0—20 em )2 AR R & i B R AR FLHb 252 #7°5% (15a #1485 B HAR IR [
%, HDU# 2 /6] J0 W 125 5, 20—40 em 2 25a #7585 55 (0. 41 g/kg) , RARE H A B Ik 2 15a
P75 B MK, 25a F7 2RI A 3 FhRa w2 15 it =2 (R0 A 70 i B PE 25 5% 0—20 em )2 - HERYBARR K & K T
20—40 em 2 SRR A R ARG AR A DR BV 2 A it B R [ AEAE 22 5 ,0—20 em HJZEBR> 5 mm kAR
R, Hw SRR FEIA KSR 5 b (1450 SR i 25 1 A, S (EoM 0. 71 g/kg,20—40 cm +)2> 5 mm Al
0—0.25 mm KRR Hy 25a F7 S5 FNUEA AR X458 5, LAt A% T SR 44 0] kg R SR 5 b T 258 472 2% 1 1 A0 7R
e 7 AR S iR o R AR REHI RN 15 7 2% AN [ A7 A58 D SR A1) S e 22 300 79 0 /N v ) A Py R 34 R A P 0/
MK ,0—20 em +J27E 1—0.25 mm ALK F K AE,20—40 em +27E 2—1 mm &b i KA(H, 25a FF 4 7E
0—20 cm F120—40 cm + /2 #BFEI N >5 mm Fl 1—0. 25 mm A1 AR5 BLRR Bk & A XA e o 5—2
mm PFIRARE R & e/ ,0—20 em +J28>5 mm FERAEI R IR % &8 5 K ,20—40 em )28 0—0. 25
mm PSR R ik & B ok

@ CK25 @ CK.15 ONG Cr.

0—20cm [ 20—40cm

Aa a 3t

JEBE R

Humus carbon content/(g/kg)

b BH H i 0 i BH AET_}
m 1—0.25mm <0.25mm J§i+t >5mm - 5—2mm 2—Imm 1—0.25mm <0.25 mm
JE A B A4 ) Bulk soil and aggregate distribution

B3 FAREHKETHEAREEERKRIE
Fig.3 The content of humus carbon in soil aggregate under different revegetation type
NI /ING T R ) — R A R Al B A IR Ik B2 it =2 15 25 57 .35 (<0, 05 ), AR RI R E 813 IRl — A Bl Wk B2 7 T 25 L 3R A
TR bR 22 1A 25 57 83 (P<0. 05)

aCK25 @CK.15 aNG Cr.

1.2 1
0—20cm 20—40cm

—
[\S]
1

08 r

o
oo
>
AR
9

HIMIRR S
)
N

Humic acid carbon content/(g/kg)

(=]

: i i 0 i
m 1—0.25mm <0.25mm J§i+ >5Smm  5—2mm 2—Imm 1—0.25mm <025mm J§i+
J5 - Fs F B AL, Bulk soil and aggregate distribution

B4 FAREEHKRE T THEARCHERHROE
Fig.4 The content of humic acid in soil aggregate under different revegetation types
NN/ ING SRR R [ — R AR P R R sl J AN IR A B S 5 0 2 0 25 53 S 3 (P<0. 05) , R [R) K S ek s [ — e WK 2 5t 4% 0 A 2R 1
TR bR 2 1A 2 57 8.3 (P<0. 05)

LR e S S B RO 3 RN TR PR RO, AL R B e 4L, 4 s R Ay Ffie AR A A I
ST, #EAE BRI FE HEAE T &S T LU th, AS T A B 0k B2 10, 4 B HLRR B BEAE 0. 6—1.9
g/kg Z[A],0—20 cm +JZH 20—40 cm )2 IR BN KIR G R Fr AR Z S MR AR ;0—20 cm
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TR T 20—40 em )2, R RARANRRLH KL R i) 5 HLRR B 3% B 7E 0—20 om 2 KARFHY 254
Fro& 15a F7 26 00 6 HLRRBROZSBPF ML EY) 1. 09—4. 24 45 BR 2—1 mm X—Hife, 15a #7400 & HLR AR & i = T
25a F125;20—40 om 1 JZRIRFEHFN 250 #7545 55 HLRR B &t AR XS i OB BN 15 #7545, AN IRDRLAR P 2R
VAR B Bl 7% S A PO T A0, SRR B b ) e LR 3% 2 B P (B K P A/ N > 5 mm TR A FiI< 0. 25 mm
10 B LRI £ B A BN, 1—0. 25 mm PERAR B 5 BLRR B 75 i fie K5 250 #7451 2—1 mm (1—0. 25 mm K15
PRI B R B & B AR A BB AE 0—20 em )2 >5 mm BRI & BRIk & i K, <0. 25 mm Y& H
Rt & B /N 1 20—40 em 22 1—0.25 mm Fi< 0.25 mm BRI & B R & BAHEK, >5 mm )
LR R fRe /) 5 150 K7 25 B BURRIRTE 0—20 em £ JZ 5 BLAP AP 34 155 (9 %, 20—40 em + RN 1—0. 25
mm A SRR 14 T HL R ok AR
CK.25 CK.15 EBEN.G Cr.

2.8 ¢

- Aa
28 20—40cm

2.1 ¢

Aa

RS R

Fulvic acid carbon content/(g/kg)

i i il 0 1 I HH I i
>Smm  5—2mm 2—1mm 1—0.25mm <0.25mm J§+ >Smm  5—2mm 2—I1mm 1—0.25mm <0.25mm J§i+|
J5 A4 F R AR LH B Bulk soil and aggregate distribution

Es5 FAREHKETHEARGCEERKRIE
Fig.5 The content of fuvia acid carbon in soil aggregate under different revegetation types
ANR)/ NG FRER R () — A% P SR R SR AN R PR 2 it 2 1) 22 S I 35 ( P<0. 05) , AR [RI RS bR [l — LA MR S it 4% % VA 2R 1A
TR AR 1 22 57 35 (P<0. 05)

2.5 PRI DR S L 2 A2 8 AR (MWD) (932828 [0 19 53 Hr

18 20 A7 BURH DG AT N, - A AL S ZH 53 F MWD A28 I 2 I IE ARG 8 THR AN R B SR 157t T, AN ()
AR AT SR AR AT B S 20 4 it FK AR b A SR AR RS PR Z [ A G &R, AR SO > 5 mm 5—2 mm \2—1 mm |
1—0.25 mm ,0—0.25 mm R B RIK A B S LA 5 (g/ke) VR BB 5 (KUK X, X, XS X, X)),
MWD (V) 1R AR & 473845 E 00T 45 R WAk 2, 2 thi IR AR it F RS, 23k 3 T i 3K
F(P<0.01) , 33X Ui B AT R ARAT BLAk St 2 53 5 it RN AT SR AR Z A AE 7E — 8 AR COC &R, 8l SR, 5—2 mm
RARFN 1—0.25 mm FIRAE A HLAR S & 1350 a] DL 5 A 598 73R ok R, o) 4= e P SRRl 21 75 v
0—0. 25mm P1RARGLA Prix & & .5—2 mm HERESHBUER IR & A 1—0. 25 mm AR B Rk & 2 X 5
IRES M A SR AR TS A M ) 2

®2 ITEARKBRERASSTEHESEENEIESE

Table 2 The stepwise regression equation of the content of organic carbon fraction in soil aggregate and MWD

i J5 T
{Z}ijjj fraction f;iztion R F P
ALK 0. C Y=0. 082X, +0. 046X, +0. 693 0.9421 40.67 0.0008
AEYEAR C. mic Y=3.31X;+1.281 0. 8448 32.55 0.0013
JEE B T HS Y=0. 881X, +0. 628 0.8743 41.31 0.0007
IR HA Y=10.773X,-2. 705X, -7. 680X, +2. 671 0.9595 31.61 0.0030
WHHERFA Y=1.066X,+0. 783 0.8226 27.81 0.0019
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B
i

Eild 33 %

3 itig
3.1 FHBEK S T I SR A/ IN B R T B

S B AR AR A B EEAR BT 5 IR B AL 2E AR s R B R AR G S R SRR A
AL Ve A A S B T LT e b P R - 8 P R R A5 s e P E e SR AT O A #
B A R IARAR A ,0—20 em )2 H120—40 em HJEYEI RV FE40 4 > 5 mm 1 0—0. 25 mm X FHA4>
PR RIA S B % ,5—2 mm,1—0. 25 mm BIREHEEIRZ ,2—1 mm R HRE S 5D, -5
KRS A RAFG AR IR FE RBOHIR] , U S 7 plg AT 0, 45 SR R W, H 3 A L SR AR 52 LU >5
mm 3 RN 3 IREE ) R B b I I A K R T A SRR B A 45 SR R I R TRk A% A SR A
TR A < 0.25 mm FIRRE EiE, K> 5 mm FIRAEEE,2.0—5.0 mm 1 0.25—0. 5 mm £
0.5—1.0 mm FfEF RIS EERAK, T HEFRUFRE M YL (25 A RS MWD [k 3%
718 P SRAAR 01 YA A28 AT SR B ey, R MR . AR ST 45 5 MWD Ry KSR Bl 250 A7 S0 A X R, 15a #7
AR YRk IR /N | T — 25 R B R P B2 T LA i 38 A SR AR AR | 3% PR A SR AR R i 1) b A A i =
&, HAEY RIS 2 | #7225 Pk 52 A1 B (% 388 0im , b 1 26 B2 A8 K, PRk A W 3 A BLAR I
IR FH R3S 22 | AT LR P2 3R A a0 S A Rl e 7 2, AT 2 3 A AR 0 M, 98 BO T A ARR L 13
YIIX R A B TAE K A SRR PSS T8 s ok A AL, 3 g fa ke vkt e o+ S TR R
X A5 Toh AR P 21 98 P SR (ARG R 1 PR 5 i, 2 T 21 94 b A4 A A SR8 (AR /K R e PR R AU, AL R R 5 R T R AR R
SEPE R
3.2 BRSO A P R A AT LR B 5 15 M)

T A PUTTR R SRR AE ) R T AR T, B R AR A I B A R AE R TS B A
NIRRT Tt T, 4 A AR |5 5 oAk | e HL R B % FAE 0—20 em T JZBERSR B ML 15a #75% 25a #7°
A SRR UK FEAR, 7E 20—40 cm HJ2 W RIRE ML 25a #7545 15a Fr 4% BBk AR VR B AIG , 3k ¢ FH A Ak
ST DA A 0 A URR 4 75 2, X5 FT N 28 A — 3K, Thuille!" S 78 2 B, 74% 5% 728 A bk b 114
bR R & B E T TR R , ARG AT DL R SR B M LA A5 Mk T
BRI FA R FHH A FPR AR P IR HLAK S A LA, AR M R[] KN A SR AR B B 2 A
HEHLEY 1.3—2.6 15, X BB SR I A BB RIS A 56, AR B+ 58 0 A WL R i A 2 K HL
Fu, RO | A RO Y B 3978 K AR R AT E A SR IG IR i, 25a A9 24k 1 AR 2 A
15a ¥y 25 MR B AR A 2, i AR R, 35 RK Nz 58 R IR e e e iy, LR K, +
2K I R R R TR R B AR . 0—20 em 2N R B IK & 1 it 4>+ B AR 1 b
KARFH 25 #7545 15a #7545 JEHFHIRRAS  (E2 DU 2 A 0 B PE 25 5 ,20—40 em + 247455 25 R H R %
i, AT LA A R 1 e 25 S RO EL R s ) 3 I 5 RS 1, LR JE T AR M LR
25y, R R DA fin - 3 v B R 1) 7 | K 2 A PR A B R DU 2 T ol - 398 6 o v g i A e 3 g
(AR , A 33 rh ) EL RS B AR e B (0 A LR AR /N — 43 (1% —
5% )0 AHHEHEAR S A MEUIMG R B B MUBRAS (L AUFE /R 38 . B B SOOI R0, 15a #7451 25a 7
SARHLEE , AR LA AN oA B A MLBR 2H 23 29 6 B R 0—20 em + )2 15a #7450 ,20—40 cm + 24 25a
PP o 1T RS DAY SR A2 AT R B AR TR) , 77 %M Wkt R 2 24 S 57 AS T] , AT 52 e AR 2R 43 s 4
£,

A AR A RAA A ML 1 e A LT R A R A SO R AR | 7E A T A - SRR
AR 75 X, AR RN R AR 0 A LR R A TR] Sl P SR A P4 B BTG LL A T SR A PN 5 LB B AN )
ARAEY R BIR R PT AR N A MR 1 B (R A [ RN AT SR A ML 184 i e B A T R [ g
FSE T A R P S T R A 2T 98 DT SR AR AR M B DI 43 A1 R 5, 235 SRR ) MR IR A2 S5, A TR A8 A SR A L
B W B T 2—0. 25 mm BIERAR YA HLER & B i ASBIFGE AN RIS B R SR 48 it , R 3EAS [RDRE AR
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SRARAT BRI B FLA] 23 L, R 22 S B e ) v PR A AT ) A A 3 | e KA Hh BRAE rh kAR, B 5—2 mm 2—
1 mm 1—0.25 mm iX 3 ASKife, it %t d 4 b KA Bk = 398 R A HLRR RO 52 26 I . W] — R
J - 434 0 PH B A T A HLER B 20 A 26 4 :0. 5—0. 25 mm 5 1—0.5 mm B4R A DLER 0 & B . &
S AR T AR ST AT X AR [ A A% K R 1 SR A P A HILBR 401 0 R i 45 S 3 W R X RS £ 5—2
mm Fl 2—1 mm 7KFEME ARG DR & 5, SRAAE S5 R VT PG X 21 396 K RS = A SR A4 MLBR ) 17 52 A
P A LR 2 E A BOAE 2—0. 25 mm AR FTRR b 2R o > g & R, MR B R R R AR
Vst VEREAE B I+ HEA ML A7, A2 F T T HERR B, 28 DUk T Bl b R e % KA €O, AYTEAE R, X Fil
WRATAE £ B R AR AE 2—0. 25 mm FIRM, ARAIAE SEXH R R b Bk #R b 3 B d A A 7 20ROk R
SRR T RS 5H 5T 2 B S BERR A5 R AT, 2R W - b R 7 =Xk T SRS il % 5 ) 2 i) 2 R IR A K T SR A
W, DL AR ST 2 SRR — 25 0B T AR R o - A SR A MLA 1 i 1 R N IO AR A SR AR A L
e T i, WA R R E— 20 AT /IR TR A WL 7 St AH R 3G,
3.3 MBS T A PR S BRI R E M OC R

A WU I HE P SRR B R 25 9 5, T SR A A HLRR [ %2 937 T, 2840 e
AN TRIAE AR S 15 it o A SR AR AR s M5 i R R« 5 SR > Tl b > SR - > i) 4, DR Ik R e R
HUBRAEHE T 8 AR AR AT sl i RS M. MR S mT AR N - A WL 75 12, 87 S AH DG ] 60 - 84 HL
i T SRR R A s 222 S 3 1) IE R G A 7 A SRR 409, 4 BT T 0, 5—2 mm R {RRT 1—0. 25 mm
BRI A LA 75 5 0 B0 mT LA i 3 A SRR ARt . S [RDRLAR P R AR b BILA () 1 AN ], AN ] R/ N A
RAA LT 53 70T 38 A R AR VR B i rh STBR A AN AR, 328 1A 53 B Al 0 i XA [R) R A R O 4
Jiti B ,0—0.25 mm FRRGAEY A Wi & 5—2mm B RARHIER & B/ 1—0. 25 mm BIRIKE RS
BN BY T 3K Rt A SRR TE
4 #ig

AFFEGEIRE 15T, T RAARRAR A R R V7 F 43046 . >5 mm F0—0. 25 mm X PI-RLAE 1 1]
B ERZ ,5—2 mm 1—0.25 mm FRIEREEIRZ ,2—1 mm R RIEE BiRD, RIRFHF 25a
Fy 5% B A RAR KRR AR X ST, 15a AP 2RI, Sk i) AL SR MK Rt e 25

MK I , 345 R0 AR B SRR B o= A ik S e i | LRk & A — e R I B 5
HARRRAR & w AR E . AN TRDR AR A SRR LA AR HL g, K22 5 B e ] v T AR A9 AR Tl 34, e KA HH B
TEFEPRAS B 5—2 mm 2—1 mm . 1—0.25 mm X 3 Mhife, ZARITEE 5—2 mm F R4 1—0.25 mm
RARAT AU 5 0 - A R AR OK R AT 35 1 52
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