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Rtk SR AR P AT LIS LRSI o T IR 5 SR, ARSI 77 3R, g4l g b 25 (e 10k 2% A R >2 mm [ 3R 0 35 2 1 38
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OB AE . ANEVRFT I 75 2R B o - 358 T2 A4 K JE bk o)A 14 52 ) 969

KyHERE 2 mm §i, iR 20 glkg. it AL HRKE RS FT
BI5 PRITE AR b - R TRt A FEKG I S R A
I PR B AT R AR o R EOR /AN — S0 il 280K
TR, TERIA VR DR AT LA ) T BRI b R IR 24
h, HEIL ARG RRE LR BT, SR 4
4, RER (7.00 £0.05) g. L& 6 Mk S:

ANt P KR A, AN AR s 1) 25 (15 SE: el ],
ANt A FE; SRC: R RS AT A B PP dsl; SRCE:

FHEREFT IF PP, SRM: R RS AT AN b ]
SRME: JRMiFSAT I phiimsl . &ALPE 4 NESE, B
FRIES 10 AR AR o sl K et T R AR
TR RS 10 mm JiE, KT, W AR A 43 A R
IKERE o IR 5 AN R 25 - 300 2 P 2R AR A7 WL 25

E=R
Ho

HZRAR 73 AR TR, TSR ARG 2 MR
Yoder Vi fivANET®, WIH LS A3 B A R A
BRI & 1 B IR P A8 A 7 . Bt G vt 20 WK JT) SPSS
BAFREAT .

2 FER5HMh

2.1 SESIFIFEFT AT LA B S RIIE

® 1R, SRR BEAEAF LB R
U HARRA R, RIS AR E EAR h 7 >2 mm K
K AR RN 0.25 ~ 0.053 mm (LI AR5y, & &
e /D 43 42 <<0.053 mm [AFE PR, BT SRM AbEE,
FERHIE R T BEKF (p<0.05).

#1 TRLEBLEFHARKSH

Tablel Distribution of soil aggregates in different treatments

AbER HIR A5 R (gkg) [
>2mm 2~1mm 1~0.25mm 0.25~0.053 mm <0.053 mm (%)
S 217.3+23.8dB 108.7+17.7bD 151.7+16.1bC 4268+ 12.8aA 95.6+12.3aD 99.57
SE 419.9+116.2cA 1084 +545bB 80.1+35.7cB 328.1+271bA 63.6+24.0aB 99.52
SRC 478.6 £54.2bc A 65.8+13.9bC 543+114cC 3324+27.7bB 68.8+145aC 99.33
SRCE 570.9+126.1ab A 73.7+£320bC 654+325cC 260.4+49.9cB 29.6+£32.7bC 99.48
SRM 166.6 +28.1dC 179.4+39aC 246.4+18.1aB 3424+141bA 65.2+28.4aD 99.65
SRME 658.3+36.0aA 87.7+£276bC 52.6+15.7cD 194.4+84dB 70+18bE 99.01

e R H NG FEER R R [ R AR RS S AE AR AR B p 75 5 B2 (p<0.05, XEHVE), [F—AT KRG SRR FIR W R Ab I b Kk 2

FRAE S EZEFBE (p<0.05, XHL), TR,

] P A T S A > 2 mm R 2R K B SR AR
TGN, R > 2 mm k2 SR A A R
Bn, ARFEFRRBEEI PR T >2 mm g 2R k&
XFF 2~ 1 mm Al 1 ~0.25 mm (KA, disiEA
it 7 R A 11 Ak v S 5 A AR LR 0 A SR A
i, (HAE A AT AL B A A7 e sg n . i  0.25 ~ 0.053
mm A 84461 <<0.053 mm [IBGRS KL, Sl h A
TR it FH #0841 ke 2 S S 0

T P IR A B B AS [RDRE 2 11 SR AR R B s kS
AT B EH % (mean weight diameter, MWD) il
br AL F %) 24 & H 42 (normalized mean weight
diameter, NMWD) [F#44k, HAEBACE R B AR 11
FesE MR N,

mE 1A, BRIEBAF A, oAb 4
PR g A SR AR RS e AR R . AR 2R
WK 30T FH A WL e 5t 33 g5 i 1O M, 7 VR i
FEAF AL FEH,  HARTMAE Y B, 1 g T e
TREBRE B AYIHD, HIL A 3 Ry 2

ARG T A B e 1, B R ] R A IR
B TR) R, G R 0T 438 465 ) 11 52 38 8 AT R I H oK
BTV RS 5 LA 1 iR, e LLJE BRI (1) 45
¥

Fpfi ] b g 2 2 e g HER AR AR e s N, 5
AN S| AR N6 (S, SRC AT SRMD AT LL,
RARFaE T i 70.55% (SE), 18.69% (SRCE)
F1180% (SRME). Hrislxf>2 mm HIZRAA S s e it
R 23 ey T e s 202 230, R L ) i [
A, I35 L T AR AP A = B 251« Shipitalo
T ProtzMIN 7 3 ik e 5] 7 14D IR A% Sk 11 5 A il
—NEHURHIRZ L, XL PLICHLE AR by sl 3
Hett bk, T2 285, Kaig, PRI
By Z RN R i, A s LA e k. i ARy
AL S DT, s 3R I R AR KRR
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5 20 s Ve R 22 5, R TR R Ak 341w b ]
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Fig.1 MWD and NMWD of soil aggregates in different treatments
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2.2 BESIFIFEFT X LIERARIAKIE EHEAE T

MIFREE REW (£ 2), BRERIR LB
KEM KRB, (KR E R RER A SRR,
IKFENE A SR AR T 22 ()2 4E 0.25 ~ 0.053 mm S5 N .
{5 Winsome F1 Mccoll™Vi £ 31)1i5| 34 v 1) [41 58 44 J L T
(90%) HBE/KFRPEMNT . X ] e TG ) g, s
FAE A LA, Hk R E PR sk s
THEFTHE RS, 55T AT A |2 SR AR S M R ok
A A1 28 1 AR T R i A S g e 1490,
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Table 2 Distribution of water-stable aggregates in different treatments

sl HIZRA & & (o/kg) EEE
>0.25 mm 0.25 ~ 0.053 mm <0.053 mm (%)
S 15+06d 305.2+74.7¢ 693.3+74.1a 95.52
SE 26+0.4cd 787.8+255a 209.6+255¢e 97.13
SRC 45+13cd 669.2 +£39.0 be 326.3+40.2cd 97.19
SRCE 8.2+53bc 598.8+38.4c¢c 393.0+35.2bc 95.82
SRM 31.7+7.7a 498.8+42.4d 469.4+49.6 b 93.48
SRME 11.1+0.8b 7325+85.9ab 256.4 +£85.9 de 96.11

5] PRI FH A2 2 2 A5 1= 4% v 0.25 ~ 0.053 mm K4
VSR PR R 1 0. AR 22 WF 50 3R W30 ik e ] i s 1
B SR I T A R REIR DT AR PR A2 5] 286 v f 4k 4]
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FlEXT I (S, SRMD AHLE, A3k 41 3R 425 5 5 551 48 in
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1 45.4%., 5 SRC AbFEMIEL, SRCE AbHE A4 5 44
el 89.5%, FhRbRLA I 1.2 £,

P I IR A0 T-9% )5 >0.25 mm 4k & 1E
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frofese Mk 2=, i i34 MWD R PAD {E & B (&
2), SRM AEEPAN bRl 3 T oAb A2, >0.25
mm L EER A SRR AR =, X i TR AR
Ab R, I S T T A B S AR HEE AN IR A 11

[Fi) o 447 A3 5 B R i RS AT 2B T-1, TR TR I
>0.25 mm KL HARAA — a2 5 AR LI Y
IR o {E L L SE A1 S AEE, IR T LA
AR B S b Y e ] 2 0] g P 2R A o R AR T 1
SRR o TR T (e P A S B e AR KRR
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W4 RAEDL (K 3), S FI SRME AP {415
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Fig.2 MWD and PAD of water-stable aggregates in different treatments
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Fig. 3 Contents of organic carbon in water-stable aggregates in different treatments
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Fig. 4 Ratios between organic carbon in water-stable aggregates and SOC in different treatments

2.4 BEWSIFAFEF X LIEA R AS . AR AKRKIEE M
FRA R AT S fo 2 MBI 5 Z 54
W7 22y T AR, W RIRS F o) 3 A 2R Ak
iy TEPUERAOKTETE A B 5 (R 3. Hil
% >2mm, 1 ~0.25mm, 0.25~0.053 mm 1 MWD
15 ZEfRRELLH] (v 43 liA 2 83.0%, 72.2%, 73.0%
F1 83.1%; R/KFAVETR A SRR B s mbl 2, 2

PR LU AL B 94%; sl Sof - B8 26 AN ) bar 4 ks
o AT R, Rl et T /b b Ly i
(K7 ZE MR R LL A R 40.4%, X EERD R A HLER & 1
BEA I LRI DR BE AR B 93.1%. FEFFIE
ZHRIAE R RA b, R KFRE 20 252
BIFEFF 520, KO FE KA ZRAER MWD Z [AfEE 4
A 0.9317 UM EE IS (R 4.

*3 TEARKSHUERBNHESTER

Table 3 A three-way ANOVA showing effects of earthworm and residues on results of dry sieving

A AR df T W 9
>2mm 2~1mm 1~0.25mm 0.25 ~ 0.053 mm >0.25mm 0.25~0.053 mn <<0.053mm
M.S. Sig.  M.S  Sig. M.S. Sig M.S. Sig M.S. Sig. M.S. Sig. M.S.  Sig.
el (ED 1 4125 47 * 431 ok 677 ok 2 *x 2781 *k DBAG Kk
(R 2 852 Fhk 83 *x 164 * 257 bl 8 Fokok 170 * 217 *k
ExR 2 851 ok 61 okl 213 ok 30 rokk 3 *xk 1534 *ak 1515 kwx
Error 18 58 9 5 7 0.1 31 31

VE: M.SACE Means squares; ***, **. * 435{0&iA %] p<0.001. p<<0.01 Fl p<0.05 &KV

R4 TIREMIREIHERZ B RIEXE
Table 4 Correlations between MWD, PAD and contents of soil aggregates

and water-stable aggregates

SR wet MWD dry MWD PAD
Wi >0.25mm 0.931** -0.336 -0.994**

0.25 ~ 0.053 mm 0.260 0.663** 0.150

<<0.053mm -0.322 -0.645** -0.086

T i >2mm -0.117 0.999** 0.450*
2~1mm 0.506* -0.730** -0.689**
1~0.25mm 0.431* -0.869** -0.725**

0.25 ~ 0.053 mm -0.327 -0.851** 0.012

<<0.053 mm -0.217 -0.804** -0.053

dry MWD -0.080 1 0.417*

PAD -0.908** 0.417* 1

e oex xR H] p<0.01 Fl p<0.05 BEKFE, TFEM.

WL LA B bR, AR 7 R s S 2
A Z AR R EL A AR, SE I g 18 (41 2%
P S FeR M) o3 A o FEASTRIRAS ARt A 5 Kb, i ds] v
BIREG &5 R A —3, EAE . iR iR
FER, SAERp s (A N6 B (S, SRC Al SRMD
AHLE, i g5l 4F F A 75 A SR A RS e 1 4y Sl =y 70.5%,
18.7% 71 180.0%.
2.5 ARETIEEWFEEMEIBIRZ BRI X

X BT 58 1) T3 L R R e PR FE AR 2 R DG E T
ORI, ZRKESE AR AR E P 32 225 >0.25 mm (17K
PEPSRAA S ARG, M3 T 5 5211 >2 mm (15
N e e e Y AT Wed A B B P e wee N 1]
R KRR SR A B 2 AR B3 SRR, (HS
ek RfasErt (dry MWD) 22 AT & IIEMIAERT .
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Table 5 Correlationships among number of the wet MWD, PAD and the organic carbon in water-stable aggregates
SR SOC (0.25 ~0.053 mm) SOC (<<0.053 mm) SOC% (0.25 ~0.053 mm) SOC% (<<0.053 mm)
#@9f 0.25 ~0.053 mm 0.042 0.610** 0.781** -0.847**
9% <0.053 mm -0.076 -0.639%* -0.797%* 0.843**
wet MWD 0.518** 0.618** 0.477* -0.183
PAD -0.428* -0.314 -0.125 -0.179
& S0C 0.870** 0.653** 0.297 -0.480*
SOC (<<0.053 mm) 0.669** 0.760** -0.563**
SOC% (0.25 ~0.053 mm) 0.484* 0.760** 1 -0.618**
SOC% (<<0.053 mm) -0.263 -0.563** -0.618** 1

7E: SOC (<<0.053 mm) IR/ <<0.053 mm [ SOC i, SOC% (<<0.053 mm) FE R &<0.053 mm (1) SOC i &t SOC I 434, Atk

AR
3 it

BFF 50 45 B 3 W 42 B i s g 5 25 184 n 5 Ak B R
>2 mm RIEAARR S, H DR RS FF ) Ak B 5 0k 58
FH o i AN Ttk R B R A R Ak B e i S G 1 18
HR R SR AR ) i, E RS o Rt AR 174 Ak 2 v e
W54 H W 2 B T 0.25 ~ 0.053 mm *ﬁé& (KK A2k 41 58
Wi, 2 ECN B k. I R KRR e
Z R R AR B I R o B R ] 58 2 2
TR FH DR AT HLAS S AT A LA WL S R P B
i, A NN A SR A FURR i, T T s
(IAE F BECE BE R DR 45 4 A1 SR 4R . B SRCM Ab 3 4h,
<<0.053 mm 3 ik A T KRR r B R A4 Bk
. R ARG A AR S = B
{HOE R ERSAT I AL 3 A 3 >2 mm KRR AR S i)
BERRG, W EEELL 1~ 0.25 mm A RAALELE

S 3Rk
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Effects of Earthworm Activity on Soil Aggregates’ Stability and Organic Carbon Distribution

Under Different Manipulations of Corn Straw

YUAN Xin-tian*?, JIAO Jia-guo®, ZHU Ling®, LIU Man-giang', LI Hui-xin}, HU Feng®
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;

2 School of Earth Science and Engineering, Suzhou University, Suzhou, Anhui 234000, China)

Abstract: This short-term laboratory experiment conducted to determine the effects of earthworm activity under residues using on the
distribution and water stable ability of soil aggregates and the distribution of soil organic carbon in water stable aggregates with different diameter.
The results showed that earthworm inoculation significantly increased the content of large-macro aggregates in all the treatments (p<<0.05), while
decreased the content of other aggregates with no significant differences, which implied that earthworms transformed clay and micro-aggregates into
macro aggregates (by dry sieving), especially in SRME treatment. Earthworm inoculation also increased the content of soil water-stable aggregates
when no residues used or the residue mixed (by wet sieving), and the result was opposite when residue covered and in SRCE treatment, the content of
water-stable aggregates (0.25 -0.053 mm) was seriously decreased by the earthworm inoculation. The content of total organic carbon in clays was
higher than that in water-stable aggregates except in SRCE treatment, and earthworm inoculation could decrease the percentage of clay carbon and
increase the percentage of aggregate carbon. Earthworm inoculation and residues application could significantly affect the distribution and water
stable ability of soil aggregates. Earthworm inoculation mainly affected water stable micro-aggregates, while the residues application mainly affected
macro-aggregates, and there were significant correlation between the water stable aggregates and MWD, so it can be concluded that the residues
application was the main factors affecting water stable aggregates. Further, earthworm inoculation significantly affected the distributions of soil
organic carbon in soil aggregates with different diameters.
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