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(1. LR AR B K2 oh R SL 05 KR o B FE B, BT #0R 712100; 2. R PIEY A= SE S TAFBERE BRI H% 712100)

B B YTAAFARAAEAEEAL B HFERLRARKRPARAPREBBEW YW, EALE
Wit E = # M %A EE(SMI:13 500 kg/hm® SM2:9 000 kg/hm® .SM3:4 500 kg/hm?) , L F A & A B H T E LK R,
FRIBHAZAAHLREE LRANK L BARBKE ANROHEHNEH. 2RAA BHAEL
B, I BAEMAFAEZAHENRWTRADN,0~20ecm LEL R EAERABRMKT 2.000 ~5.28% (P >
0.05); + HEANKL EH A LERENHNTER. £0~0em LB, L BEANKLERHBEEFRE
10.82% ~23.93%, 10~30em £ Z . SM2 A E F>0. 25 mm AR ERERA S E . FHELEZ(MWD)F )L+
HER(GMD)H & T SMI . SM3, 4 A BEH £ RFE#;£0~40em B, 44 E>0.25 mm T R ABRMERKE,
MWD #1 GMD % CK Y A FEI R ER B B2 RFE %, 4R EHTRHO0-0ecm tELHARKREY AW
SMHERKAHEKDRA, LKA M. SM3, TR RHEAEZFEITRALATRAGHR REARKHAR

B USMAEZFEHARERE,

X@R: RAAEZZE L RERAK PHERARLATHER ALK

HESHES: S158.5 X HREARIRAD: A

BLEFBRTELHIFANBEAFRILKX,
4R K B 500 ~ 650 mm, (&K PRSI, HEY
NHAY, EEEPET~9A, BEKRLZBEILEE
NRFLNE(ETERBEY, T 28 A 5§
HERMEFEKRTREM AR, FBFEETRD
TR, W E LS H AN RSN T
T HLRR, e AR S MR, £
BARKRE L REWMEARN, AR EZERRE
RS RFERMBEN P ERRRS, KK
MR HES T RRE T L HEILB R R ALt DL
B ek fvE R . Rk, B 50 RS FF 8 35 5F B Xt
HLESEERKH L RARKRENE R, X%
ERTEELCHBEAR, UR LEYHEEW R 2E
KAAFEHAEEEMHEERNANME. I TER
I Bt VR 588 K 3 R 0 FRRSE TR A, Six TR H >
0.25 mm WA RKEE L RPBIFWEMIK, HEE
5+BOEARGEIEME,H >0.25 mm ¥ H &
BER(Ry) TR L EEMEIE S L EE
BEBET, Van Bavell®) #1 Gardener' 7! 43 Bl 48
V¥ EE H A2 (MWD) FUL{ET ¥ B 2 (GMD)1E K
R BES G REESNEE. 550K
4 $ g T 18 L T PR AR FERS e X K B v A
BEN AP A SO E SR
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AREAGEN EZREYHERHAZ UM PHER
A b2 R B EmE /-3, BEEXR BR
4 415% B] MWD .GMD M 48 D SR T %
JbF BRSPS H T LA R KD AR
EEMEWEmAELZER MWD SRR T
(R PE BEVEXT R AL DB 1 P R AR R 5 1 A A e PR Y
B 2B %S il MWD, GMD 4 JE 48 30 D % 1%
WIFRTHENRILBLARERE S XHBEE
PR IR . BT A M SRR T R 6 AR E R P 1
BV 1S e Xt 39 PH S AR AR AE B9 2 A, Wi A R R R #S
FFR S MBS LA RRIFEN I RE D, A0
REFLEEHTHEFESEHKPEMAR, 4
BERATERD. >0.25 mm HEHRESE
( Ry 55) FIFAI B K 2 E B B 2 (MWD) (B 4K L faf
FHEHB(MWD) SRR RARBEHESEH
Xt AR S AR ERFENER,
A% 3R 50 3 A 50 A A RS AT 8 554 2 % L PR R K
AR AMBEEEFIEN R, h SR EER
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HEFNRAB IR FRERBR X T, KX EER

90 m, M ARFKERNIAR, FFX-HEEN
10.5C, ZEVX MW E 580 mm, FEEFE 7.8.9
=R 8BFR,FEKE 1832.8 mm, W EEHE
BRRX., TEAa¥EL, PHRB,0~ 100 cm 11
HiERKER 30.11% WAMEKEN31.27% . 1+
BEHEERN1.33 g/en’ , FLBE R 49.3%, HEl
TEBZEO0~20 ecm)FPRE . BEHIHE . 28 . L5,
LEERNH K 11.36.0.84.0.53,7.08 g/kg, B &
A EASR EXBE ERHIES A KR 24.61.1.95,
11.57.113.79 mg/kg.
1.2 REiEt

KB F 2007—2010 F3LHE, i E 4 ML A,
T2 %55 B & 4 B % 13 500 kg/hm?(SM1) .9 000
kg/hm?(SM2) .4 500 kg/hm*(SM3), AR B % (CK) A
S 3KER,/MXEH24 m* (3 mx8 m), FEHLX
HHY, AR EBWFE LA AEE. RATV&HEE
.o N 300 kg/hm®, P,05 150 kg/hm?, K,0 150
kg/h? BRI A BB — KB IKE, A FHAB
BB, Bt EXRMBAANBRE 22 8 851 Lo BAPEAL
BOALEMN BEEBARES]ETR 5%
HEZ EXRRGEETHE SRR (KE <
Sem)EHBELH,
1.3 MRAZ
1.3.1 R#¥FE 2010 FEXRKRE, LEEEM
TS AP 0~ 10.10 ~ 20,20 ~ 40 cm J% 40 ~ 60
em BURE, 13 P AR B 0 ~ 10,10 ~ 20,20 ~ 30 cm
X30~40 cm4 NMEERERLE, BB =1E
5 WEIENERRT, I HEEEK B R 5 5 HF
HEBAR 1 em DREASRFFIBREIEREMATE,
1.3.2 MEF% THEAEMNHEKRAFRTIE, L
BMEAVBRAESMRSIMNME, LEARKEE
BRNHMERBTRmEmMBmE"", HEI®E
mF:

Mr>0.2§ ) Mr<0.25
Ry = M, = 1 - M, (1
WMD(mm) = >, X;W; (2)
i=1

2": W,'lnX,'
GMD(mm) = Exp| = (3)
2V

i=]

AH Ry s HER > 0.25SHHARKEE, My Btk
FRBER M 0N > 025 mmBEHARKE
B;MwD JHE R FHEREZ (mm); GMD J PR
JUFH B2 (mm) ; X; A HE— R 5 B 9 H R &
MFHEZ(mm); W, XN T X, HEBKESE
',

SEB DT ERAGERE HEEHAR.

- T \3-D
M(rM<Tx,)___(_xL_) @

A,y AERRARGKTHERM(r < ) HER
INFx A BRENE M, FARKSER; 1.
A RKH BB
1.4 BiELAE

BiE B FE MR Excel 2003, & it A M=
5 B EHKR XA SAS 8.0 K4,

2 HRE50H

2.1 RAREFAMIBEREROEW
PNGRICN - n: F 30Y::Pogs: £23-4:00 7 0]

x max

DB AR SR E AL TBE 0~ 40 cm 12+

KEYH CK RbHEHNEER, H#0~10cm £ &,
SM1.SM2 1 SM3 4b # + i A & & CK 4 5l W &
3.47% .2,39% 1 2.00% ;10 ~ 20 cm JZ ,SM1.SM2
SM3Ib B+ HEEEH CK B BALT 5.28%.
4.32%%3.76% ;20 ~40 cm + 2 + A EH CK &
LT 1.71%.1.09% M 0.23%, &L, TLLE
WORHEZAHT KL IRAE, T RAEER
HESEHEMMIMmE/, LHEX 0~20 cm 2
-2 L

A1(b)FA EHEZLAHLSLHEITRF O~
OemTETEEAYNHRITE, LHLZE0~20cm £
B.EMELEREKRS MM EK,0~40 cm £ 2
TREAB S B EIN R SM2 > SMI > SM3 > CKo
0~ 10 cm +/Z,SM1.,SM2,SM3 4b 2 + 8 BH PR &
BHE CKAPE EEE 15.85%.23.93%.10.82%;
10~20 cm + /& ,5M1,SM2,.SM3 T B ALK S &2
S8 CK BEHRH 16.53% .20.35% .14.56% ;20
~40em tEELES KHEER, BERERE
KIMEEIRESERAMERA:E0~40cm L2
o, BA VLB S B HEF 8 SM2 > SM1 > SM3 > CK,
SM1,SM2,SM3 b B CK 4+ HI 8 & 11.70% .
16.19% .9.03% o
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T 23 X gl B 5T

30 %

SM3>CK,10~40 cm £+ B, £ H LA R EHN
MWD #1 GMD /& K /ML # SM2 > SM1 > SM3 >
CKo THELARER BHERZLHSLHEE O~
40 cm 2+ Bk MWD 1 GMD ¥ KX F CK, & 30
~40 cm 54,0 ~ 30 cm & 2 1 3 F B & MWD #1 GMD
BHEEKRT CK,BELHEEALEEER, 7£0~10
cm, SM1,SM2.SM3 4t # /9 MWD 3 CK 7 %/ 3 fm
25.24% .23.18% .26. 14% , GMD ¥ CK 4 %I 3% fm
31.43% .31.17% .29.25% ;7 10 ~20 cm £ 2, &4k
A RAKE MWD 8 CK 45138 T 9.81%,
11.35% .9.57% , GMD # CK 43 5|3 fin 13.61% .
16.91% .13.06% ;20 ~ 30 cm + 2, H 4t ¥ + A &
ki) MWD £ CK 45130 T 23.90%.25.27% .
21.27% ,GMD %t CK 43 5 3% /i 28.53% .31.04% .
28.08% ;30 ~ 40 cm + JZ,SM1 ,SM2 &b B2 1 48 F 5tk
) MWD £ CK B E /1 9.16% .11.01% ,GMD 43+ 51
B CKBEMM 12.83%.15.20% , H_HXEF KRB
%,

EBRERRH EHEZAHS LR L HAR
{AH) MWD f1 GMD 5 CK HL I EAFRBER S,
B 55 #7 8 35 38 H 45 40 B2 4 S P B {k 49 MWD #1 GMD
HEKKEREZABE RHESCHSLHEHRBER
WABE, B LA, E£0~40cm L2, 5
HRESAHSAHEYE CKEE T LEILKEEHE
AREMBARESBEE, AX LR KBESHERR
EHARESREHZEWMAK,

2.4 BEAEEFEATIHRARKS SIS

B2a)EW], E0~40cm +E BHESAH
BB SEEBIET CK.EELEZEEAHEM
N D EBEB A ,30~40 cm 1B, T HIHL

4+ K 4 ¥ Fractal dimension

2.300 2.400 2.500 2.600

2.200
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L LR
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o
wn

(a) 1" %% Dry sieving

—o—SMI - SM2

L LR IE Soil depth(cm)

WEEHAREMEERBTEE,LEHN0.07,
HERABPNTFLELELEM0.15. £0~30cm £
B, tRARKS AR D EAK/NMIFHA CK>
SM3 > SM1 > SM2; 7£ 30 ~ 40 cm LB & B K /I K
FFl CK > SM3 > SM2~SM1, X ZHAFFE HEH
BALHEST 0~ 40 cm T EVLH B EH A RERRHY
YW, Mo sM2 4b 2 3 £ 58T E A B R KRR
SRR E MR, KA SM1,SM3,

%2 RANEFAMINARGTEYERES

MAAEYERMHEW
Table 2 Effect of straw mulching on MWD and GMD

of dry and wet sieving

BK (em) e ] F %k Dry sieving 1 7% B Wet sieving
Depth  Treatment vy ny(ym) GMD(mm) MWD(mm) GMD( mm)
SM1 2.27a 1.29a 0.34a 0.27a
0~ 10 SM2 2.25a 1.29a 0.33a 0.27a
-1
SM3 2.21a 1.27a 0.30b 0.26a
CK 1.80b 0.98b 0.29 0.26a
SM1 2.36a 1.37a 0.31a 0.26a
SM2 2.39a 1.41a 0.32a 0.27a
10~ 20
SM3 2.35a 1.36a 0.29b 0.26a
CK 2.15b 1.21b 0.28b 0.26a "
SM1 2.73a 1.62a 0.29ab 0.26a
SM2 2.76a 1.64a 0.30a 0.27a
20 ~ 30
SM3 2.67a 1.6la 0.29%ab 0.26a
CK 2.20b 1.26b 0.28b 0.26a
SM1 2.77a 1.67a 0.28a 0.26a
SM2 2.82a 1.71a 0.29a 0.26a
30~ 40
SM3 2.60b 1.53b 0.28a 0.26a
CK 2.54b 1.49b 0.28a 0.26a
43 ¥ % ¥ Fractal dimension
2.983 2.985 2.987 2,989 2.991 2.993
5
10
157
20
25
30
35
40
45
(b)#2 7% Wet sieving
—&k— SM3 -%—CK

B2 EFEETAMNTRARESRERSE
Fig.2 Fractal dimension of soil aggregates under straw mulching

WE2(b)FTLAEH , 7£0~40cm L EHHEE HMNSBARERENEYE . LA KGHARK

&L BN EFHET CKBELERREN

WA EREOO~30cm LEEEHEKX,30cm LT
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TBBETHRE, £0~30em 1B, HEARKEKSE
HH D EK/NRF B CK > SM3 > SM1 > SM2, 7E
30~ 40 cm MG HEBK /MR F A CK > SM3 > SM1 ~
SM2, R KW BHHEEZLEHIT 0~40 cm A L 1H
TKES R Bk 28 24 B ma e K, Hop SM2 3 +

BOK BRI RIKR R BEWB K, KK SML,

SM3,
3 3 ®
3.1 BREBETEMNINBENKE
TRAEEN TR EENYHER, EEWE
THEMILEE, UR TR FEE S, iR wm +
BARESARGSEYRAE L HBF M40,
KHEEAHERA AN E L B ENEH, ERKL
AR WERRXNETEESHNEGH
BN BAE SZILERE, T BEEFHERR
EABHE AP, AV REREVIBHEZER
HU L RELRAE  t AT AR L ERBHNE
¥y BE RS AT 8 50 OB AsE N w N, R H A 0 ~
20em BRHEBEARREENAS. FLBESH
REVNEFNRG X EERYRKGAEFEE
W, 0~20cm T ERFAFHERREE TR BE
K23%, AHRELHO~20cm HFE T A TR
CK P&l 2.00% ~5.28% , ST ARG it — &, K
REBRHELMBATEERAEE, #0~10cem + 2
PLEAERFH A SRS MTEADN, X5EAL
HEEBIMB RS R,
32 BABECHAMNIBMEGHENIHARKG
8 §:op AT
R HIEEHERFREN L HARERE
HAR R R, KR H Rk BT
WROL B T - HESS W 0 R E o R K B G BRI BL
@orae S M RANR T RS LB KRER
BGEH Y RS e e Hw M 1,
FTREEXFEBX T BELREEBRENRICHE
JFRI128-30] ifiikG FF A 35 K B AT LUK 0 4 S PLER 19
RARD -3 EHFIEWERER EHESLH
RREERE L EEARSE MERARSTRMY
&, LA REREYZ R KRR REN
BB, ERECINHRENSEAHERE
=M EFE RN AR ERFEEMRREAR
MEHHASERB T LESANKSIE IFHLER
e MR R ERaE. EHETHHEEY
BEHEZ CGHMEHCH, S EMBENEE
Plik. ABIRGEREZH BEHASLEHTRE O~

WemtETEEAVNHKSE LHERZ£0~20cm
BEAVKSE, HFEE L2 EENYME R R
M RIET RABE P WHRLGR. HTHEE
AHELHEI~20cm T HEAHANKESERS CK £
REE XUEREANEHHESGERE W T L5
AHULRMBA , HE Y A BOR fid 5 2 i T 3
FEEZYNEMER, B B He B ES
AU RA T BB U RENGER,
AXHRERKA BHELELHES LA O
~40em TES>025NMBEEHARKSEAVE
B, 8 0~20ecm 2B >0.25 KiaHEARKSES
NERES XTRENIEHEELHG , MY Rk
MMABEZEEMEBRAIR EAREYEEHT
KA BT B, T EL 5 A ) 7% (R 388 i 7 iz 481
S1HEHYEHREDH Y MBERRRE, MZ R
HEBREATLRBEMAIORBFPLEHNT
5 3 Yy R 0 B0 A0S v A9 38, 8 AR K
AREER Y, BRHESFHLZLLE0~10cm £
BE>025 et ERESEKTF 10ecm ITH
T2, X AT RE R B F 4T R el 0 3h + 48, A LR
b RO TREERSEMNZE, AHFXKA
RIKmE St g, BB X B B k% 205 YU B 1E
J A, WY B 46K A o T A 25 50 A SR A R R
5 I
33 RAESEEMIMARKX/MIKHE
7[R AS % A 38 4 XoF - 343 5% 43 B9 4R S R AEE A L AL
BiEH AR K R A AR G Bh LA R R iR A ALY,
AR B RS EOERE, HEBE KD HRR
E+EYREBEXAREMEY ., MWD Hl GMD & K Bt
TR PR AR KNG AR R BB B R 18 bR, MWD FI
CMD M K BARAREKH L HRARHARERS, 2
EEE2, £ 0-~40cem TR EHFESELH
FLHHEN LRI BEHARGKNEHNERAR
(MWD) FIJLfTFE 3 EH % (GMD) ¥ N 0~ 10 em T 2
B B/, o] BB R B R 74 #F T & 6 H s Y B R] 4 Ol
Xt B EE R, B, KBEARKNEY
ERERMILE Y ERME L ZFRE RIS H
BEMGES ARAEESAHSCHABNERADE,
LIRS FT 8 35 00 H B AL BRI mT 42 & 4 KK Bt A
REMER,
SRR L RA R AR AR R
Wy —BEWRGE SR, AR EY . BEL
BREMEM EHESLIHSLBYILREEHE
ARGEFIEEBEHEBWELE, B30 cm UTFEL
BARERBTEE, >0.25 mm IlRBEHAR
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%30 %

KW ERELERENEMEEMBYE HELE
HEMEmM EHESAHSLHEAKEBHARE
NEERERERBEE, >0.25 mm KBHEHRE
MERMIEEEMNENEEHEE RHBTE
EAALELBAEAEHR DS >0.25 mm HEREKNE
BEAMENE, XS5HBECIOHRER—H.

AXAMEHESELH 4 a ERERETH
W.EMREHESEAHN I RERNER, EFE
P KBARIE . 2w AR I A B A S
HEMRE FEZAEMNMARBHERZEBEYN
B RFEHEEKEX LG KBS YR
MEYE KRR,

4 4 #®

) Eg4HEHBEELAHARRA HHAES
AHAGEATUFRKLIHAE, L EFEHETH
EXHEAEMEEAD, LHEX0~20 cm LEE W
B, BLEAEEEESR,

) BHEEZAHSALBETLARE 0~40 cm -
BErRBAEANKESE HEELERENEMER
WA, AHR0~20cm 12, 7E 0~ 10 cm,SM1,
SM2.SM3 4+ MEAVKRESES B CKEER
% 15.85% .23.93% .10.82% ;10 ~ 20 cm, & 40 B¢
CKAHNBERE 16.53% .20.35% .14.56% ,

I KHEEAHSAHEY L BAREEEY
EREHER KPP EEZTEHLEAE 10~30 cm
+2>0.25 mm AR K-S E MWD fl GMD & X, 45
T3 D BAK, YL FH b B B 5558 M AL 3 AT 4R k10 ~
30cm +ETRAREKHER, HMABTRER, B
KEAREN ST EREL

$E XM

[1] BEvB.F BB RPESESEZ - GRAEZGT LN
ARGARRENHSROEW[]]. KL ERFEMR,2008,22
(2):141-145.

(2] Az #HHEEYNRE L RYHEESEEROTR]. RLH
RALBFFE,1997,18(5) :311-313.

[3] BRAR, AL AEE MEARKORESEEERTART
FlEWH LM A K FRES)]. L RER,1994,31(1):
18-25.

[4] Dexter A R. Advances in characterization of soil siructure[J]. Soil &
Tillage Research, 1988, 11:199-238.

[5] SixJ, Elliot E T, Paustian K. Soil structure and soil organic mater:
A normalized stability index and the effect of mineralogy[J]. Soil
Science Society of America Journal ,2000,64 : 1042-1049.

[6] Van Bavel C H M. Mean weighi-di
tical index of aggregation[J]. Soil Science Society of America Journal,

of soil aggregates as a statis-

1949, 14:20-23.

(7] Gad
logarithmic-normal distribution [ J]. Soil Science Society of America
Proceedings, 1956,20:151-153.

{8] Perfect E, Kay B D. Fractal theory applied to soil aggregation[J].
Soil Science Society of America Journal ,1991,55:1552-1558.

[9] Rasiah V, Perfect E, Kay B D. Linear and nonlinear estimates of frac-
tal dimension for soil aggregate fragmentation[J] . Soil Science Society
of America Journal, 1995,59:83-87.

[10] Martinez-Mena M, Deeks L K, Williams A G. An evaluation of frag-

mentation fractal dimension technique to determine soil erodibility
[J]. Geoderma,1999,90:87-89.

[11] Rasiah V, Biederbeck V O, Curtin D, et al. Parameterizing temporal
changes in aggregation in a sludge amended soil[J]. Soil Science So-
ciety of America Journal, 1997,61:579-585.

[12] Pirmoradian L N, Sepaskhahl A R, Ha jabbasi M A. Application of
fractal theory to quantify soil aggregate Stability as influenced by

[J]. Biosy Engineering, 2005, 90(2) : 227-

W R. Rep ion of soil aggregate-size distribution by a

tillage tr
234,

[13] Gulser C. Effect of forage cropping treatments on soil structure and
relationships with fractal dimensions[J]. Geoderma, 2006, 131:33-
4,

(14] B R.EME BEE,%. FPESHESTHEIR R R HE %
HRAIEMER[]]. B E &I F¥,2007,40(9) : 1973-1979.

[15] WA . REL . G¥H. % HEFXNBLARKIBRN
ey M ]]. o ER R4 ,2010,43(18) : 3767-3775.

[16] B2 ¥BEY . ¥R BESFRELBLEARKRZF AR
HietoEamEm)]. £ R2%M,2009,46(1) :154-158.

(17) S EREEER LRF A LAY BHRFT. LIRYHEER
WE sk (M]. L5 B2 AR AL, 1978 :83-85.

(18] W FiEif Ak AERNERSHRIENLASE
$:OE(J]. Bl 4R ,1993,38(20) : 1896-1899.

[19] EW®, EER. L NARKLMRSEEAMREHER].
1 33 4R ,2005,36(3) ;415421 .

[20] Etidp, Xitht¥ KHL F. KNP EHRNBERR BT
PRSEaERMEWI]. PERIE,1999,32(4) :39-44.

[21] R # ko8 SXE. S AFAEEHY LREAERR
e g w ()], BB AR ,2006,19(2) :192-195.

(2] HRE.RLCH . EEE RPEHENRLIRRRHLART
WEEREWR[)]. T 2 K & 5 5, 2007,25(6) : 207-
211.

(23] PHkEk.BE&HE,KER. RPN ELARELELE
EAASABHER[]]. T2 XKL TR, 2005,23(4):7-
11.

(4] BLH.248.F 2.9 RPUEHETLIAYBERERE
Kkgtrym )], Rk TR%¥H,2008,24(10) :40-45.

[25) BAAE,KREHK. GBS TR B + R0 &

D] AL EBRILEER.2000,8(3):47-50.

[26] Yoder R E. A direct method of aggregate analysis of soils and a study
of the physical nature of erosion losses[J]. Journal of the American
Society of Agronomy,1936,28:337-351.

[27] BBA4.B\HE. P X AFREKEHT LREIRGI®
W RBREFIEI]. Kk L BRF2¥ ] ,2005,19(3) :24-28.



%28 Z W% LRI R AT % M X+ A B RS W 33

[28] Lal R. Soil carbon dynamics in cropland and rangeland[J1. Environ- BERBEBE®(]]. TR X KB 5T, 2008,26(6):8-12,
mental Pollution, 2002,116:353-362. 37 F OBCERS. KSR.F RPESREF LRRETAER
[29] Ard J, Olsson L. Assessment of soil organic carbon in semi-arid Su- HIBFFE()). K L AR #5418 , 2006,20(3) : 106-109.
dan using GIS and the CENTURY model[}]. Journal of Arid Envi- [38] KRG FER.KIH.Z HEFINLREARENEW
ronments , 2003 ,54 : 633-651 . [J]. R b 3 BE #4444 , 2008, 27(2) :622-627.
[30] Grinzweig J M, Lin T, Rotenberg E, et al. Carbon sequestration in [39] Six J, Bossuyt B, Degryze H, Denef K. A history of research on the
arid-land forest[ J]. Global Change Biology, 2003,9:791-799. link between (micro) aggregates, soil biota, and soil organic matter
[31] BRMBE. 0 ERE, Ko B, % . 0| 4 o 8 #F 6 B G B 34 + 3% dynamics[J]. Soil & Tillage Research, 2004,79:7-31.
S EREEMER[)]. PEK T RFER%,2008,6(S1):54-56. [40] Bossuyt H, Denef K, Six J, et al. Influence of microbial populations
[32] Sainju U M, Whitehead W F, Singh B P. Carbon accumulation in and residue quality on aggregate stability[J]. Applied Soil Ecology,
cotton, - sorghum, and underlying soil as influenced by tillage, cover 2001,16(3) :195-208.
crops, and nitrogen fertilization[J]. Plant and Soil, 2005,273:219- [41] Dexter A R. Advances in characterization of soil structure[ J]. Soil &
234. Tillage Research, 1988,11:199-238.
[33] Monneveux P, Quille’rou E, Sanchez C, et al. Effect of zero tillage [42] Nimmo J R, Perkins K S. Aggregates stability and size distribution
and residues conservation on continuous maize cropp ing in a subtrop {C]//Methods of Soil Analysis, Part 4-Physical Methods. Seil Sci-
ical environment(Mexico)[J]. Plant and Soil, 2006,279:95-105. ence Society of America, Inc. Madison, Wisconsin, USA, 2002
[34] Ha% KAP FRRPEHEEETELHFSAEREL 317-328.
RYBERNEW[I]. T 5 K 4l 8 52, 2010,28(4) : 192- [43] HBE NFE AEE. S HAMEEEFRLRARKS
196. : 5% 1 B R K YRR % 2 (1] . L Sl 1%, 2006,37(5) : 857-860.
[35] Zhang G S, Chan K Y, Li G D, et al. Effect of straw and plastic [44] £ W.0 B, %EA. % S8FURRRARAEEEES
film management under contrasting tillage practices on the physical RE MR SE S ABRSHEE] . PRKLEEHE,
properties of an erodible loess soil [J]. Soil and Tillage Research, 2007,5(2) : 73-80.
2008,98:113-119. f45] % m UM LRARKBEEFNFELE]. AR

[36] £ & .kCH.ZE2X BHEFIMNLMBHEEGIRARE 18 4% .2009,29(5) : 114-117.

Effects of straw mulching treatment on characteristics
of soil aggregates in Weibei dryland

LI Han'?, ZHANG Peng'?, JIA Zhi-kuan'?, SUN Hong-xia'**, HAN Li-na''?, YANG Bao-ping''?, NIE Jun-feng'*?
(1. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A & F University , Yangling, Shaanxi 712100, China ;
2. Key Laboratory of Crop Production and Ecology , Minister of Agriculture, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: In order to evaluate the effects of straw mulching on the aggregation and stability of soil aggregates in
Weibei dryland of Shaanxi, different amounts of straw mulch (SM1: 13 500 kg/hm’ ,SM2: 9 000 kg/hm®,SM3: 4 500
kg/hm®,CK: 0 kg/hm’) were selected to conduct an locating experiment. We studied the effects of straw mulching on
soil bulk density, organic carbon, aggregates number, size distribution and fractal dimension for four years (2007—
" 2010) . The results indicated that, after maize harvest, straw mulching treatments decreased the soil bulk density and soil
total organic carbon at 0 ~ 20 cm soil layer. Compared with the CK, the soil bulk density decreased varying from 2.00.%
~5.28% (P >0.05), while the soil total organic carbon increased by 10.82% ~23.93% (P <0.05), and decreased
with deeper layer. The dry sieving results showed that macro-aggregate content( Rj ,5), mean weight diameter (MWD)
and geometric mean diameter (GMD) in SM2 were higher than in other treatments at 10 ~ 30 cm soil layer, and had very
significant difference with CK. Wet sieving results showed that macro-aggregate content, MWD and GMD in all treat-
ments were higher than CK, but not significantly. All treatments improved the aggregate stability at 0 ~ 30 c¢m soil layer,
ar‘ld the fractal dimension (D) showed that SM2 had best aggregate stability. Therefore, the straw mulching treatments in-
creased the aggregation and the stability of soil aggregates, ans SM2 had the best result in this experiment .

Keywords: straw mulching; soil aggregate; MWD; GMD; fractal dimension



