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Abstract: As a new type of agricultural double cropping system, winter wheat-summer sorghum planting sys-
tem is an effective measure for the sustainable development of cereal grains in Shanxi Province. In order to
elucidate the short-term response of grain-size distribution and stability of soil aggregates to straw application
in this cropping system in farmland, based on the winter wheat-summer sorghum cropping system, the
effects of treatments of no crop residue returning (CK), 50% (HR) and 100% (WR) on grain-size distribu-
tion characteristics and stability index of soil aggregates were analyzed in this study. The results showed that
straw returned to field could significantly reduce the mechanical stability of aggregate (=10 mm and <0. 25
mm) in 0—30 cm soil layer, significantly increase the contents of 0. 25~2 mm water-stable aggregates. At
the same time, the PAD and E,; were significantly reduced (p<C0. 05). The effect of WR compared HR
treatment on improving the characteristics of soil aggregates in farmland was more obvious, but the improve-
ment effects in the soil layers of 10—20 cm and 20—30 c¢m gradually declined. The MWD, GMD and R, ,; of
mechanics-stable soil aggregate decreased significantly by 12. 2%, 23.0% and 5. 3%, respectively; the GMD
and R, ;5 of water-stable aggregates increased significantly, and the values of water-stable aggregates D (p<C
0. 05) reduced under WR treatment compared with those under CK. In addition, the aggregate stability was

positively correlated with organic carbon, porosity, water content and crop yield (p<C0. 05). It showed that
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the WR treatment is an effective measure to improve the soil aggregate characteristics and increase crop yield

by significantly increasing the stability of soil aggregates in winter wheat-summer sorghum cropping system

field in Jinzhong area within a short period of time.

Keywords: different amount of straw incorporation; soil aggregate; wheat-sorghum double cropping; stability;
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REF(p<<0.05), 20—30 em 4 )2, & &b 3K Fa 1 A
Rk GMD T E M2 5% . H WR b H Ry s & i3
CK 1 HR 4b 3853 1) @ 48 %5 17 16, 720 F1 45. 5% (p
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WR  3.8140.20c  2.0140.19¢ 89.18+1.57b
CK  4.5740.27a 2.7540.27a  95.57+0.17a
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CK 4,7340. 32a 2.66+0.32a 90.47+1. 16a
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MWD GMD Ro.ss D MWD GMD Ro.ss D
R 0.450" 0.490"" —0.006 —0.078 —0. 004 0.139 —0.337  —0.478"  —0.490*"  0.544"
i dkE 0,239 0.059 0,720 0,792 0.851"*  —0,860"" 0.857"*  0.638"* —0.059  —0.087
RBS KR 04027 0.232 0.732%" 0.784%" 0.871°* —0.836"" 0.761°*  0.485"  —0.232 0.101
BILBE  —0.4500  —0.490"" 0.006 0.079 0.005  —0.140 0.337 0.478" 0.490""  —0.544*"
REABE —0.568"  —0.469" —0.531""  —0.525""  —0.634"" 0,526 —0.350  —0.062 0.469"  —0.407"
EEARE —0.653"  —0.598"" —0.426"  —0.383"  —0.483" 0. 344 =0.071 0.207 0.598"* —0.570""
EESKE —0.593  —0.590"" —=0.201 —0.146 —0.238 0.097 0.177 0.397" 0.590*"  —0.609""
WA —0.128 —0.265 0.419" 0.426" 0.525°  —0.452" 0.720°*  0.679"*  0.265  —0.371
A 0.045 —0.068 0.678*" 0.709*" 0.533*"  —0.679"" 0.517°  0.405" 0.068  —0.130
HAE —0.004 —0.167 0,574 0.676"" 0.699** —0.771" 0.861°*  0.731°" 0.167  —0.293
2R —0.4477  —0.561"" 0.142 0.178 0.254  —0.256 0.662°* 0,764 0.561""  —0.646""
At —0.056 —0.114 0.297 0.288 0.245  —0.284 0.546  0.474" 0.114  —0.193
44 0581 0524 0.540"" 0.539"" 0.502*  —0,507 " 0.213  —0.071 —0.524""  0.476"
AElge  —o0.327 —0.425" 0.113 0.173 0.263  —0.267 0.660°  0.697°"  0.425°  —0.506""
W IR B AEARAE 0. 01,0, 05 /K _EFEAE Person M1 M, T K FH .

2.6 TEABRGSEYFFEEBEXNT

A R AR E M S B S R A DG o T R
B (3 8),0—10 em +JZ WA & P A BB 2 1 2
BEmEDEEMC. HES D BEAAH(p<0.05),
0—20 cm +JZKFaM: FI R & GMD Fl MWD 51E4)

FE A B IE A E (p<<0.01), FE 2030 cm +
JZ . R R A PAD, Efr LIRS & M RAK Ro s s
KR A R R MWD 1 D ¥ 2 1 A1 56 FAEY
HH(p<<0.01) , HHLAARE 1 HT R AR D oK Fabk R
K Ry S1EY 7™ i 5 35 R G (p<<0. 05),

®8 THREARKSEHTEEEXSH

+R2 PAD Eir : T : Ll
MWD GMD Ry, D MWD GMD Ry.25 D
010 0.617 0.517  0.748  0.719°  0.863""  —0.754" 0.565  —0.115  —0.517  0.430
ERO10-20 —0.264  —0.486  —0.473  —0.337 0.258 —0.093 0.816°*  0.888"*  0.486  —0.653
2030 0.956°" 09447 0.487 0.474 0.859"*  —0.731" 0.908°"  —0.540  —0.944°  0.940""
3B (p<<0.05) , 5 398 K A 5 A Jo) e KA L I 22 A 1 Jie

R R e o N FE R W s e o S N BT
DL FR e - A LT RN IR 4 o 3 0 U2 B 2 R T R
it 35 P B R AL B A A R R R S L B
1k 3K S R S B R B RS RS H S
0—30 cm +JZ>10 mm K LA 2 Mk A R IR S &
BEET CK £bFE, 78 0—10 em + 2,40k HR 1
CK 4b ¥, WR 4b 3 & 25 FEAR 7 =2 mm R AL AR
AEVERT R AR B i, BN <<2 mm KK EaE(p<
0.05), AIRERH A R)Z L HK S EAL. 1R 555,
il FF 09 A TR AT 3 7 AR g A E L PR P /R AR
B TIEBUOR R E5H , R4F 0+ B 45 1R A A 2
SR Z2 BRSSP R AT SR AR 3 1 IE N AT —E 1Y
o Pk U HOZ K AR A RE B 1R AR it I L R
T b SR R R A 2 ) T 2R AR
M5, 0—30 em 27K AR M R A SR AR % it Il 25 14

Gk BRI AT . YANIE A HLER AR UE A, AT
3 38 OB A HLT (POMD 19 TE 1, 260 1 5 L A
Yy 5 W) A POM AH AR IR BG4 R AR AL O 4k
SRAE A HL T B EEVE RN AT R A 0 A
POM 455 I8 K AT 5 A4, i i - 398 0K AT 58 1A 5 a4
et A, WR AR HES HR A CK Ak B 25 38
0—10 ecm +J2 0. 5~1,0. 25~0. 5 mm K7 K 5Pk
VRS . E 2 N B SR A R I s K2 L i
HERGFEJE e G0 H A HLR & R, — L A LR
P A AR - S AR Y BB R TR M AR A S I
YR POM T8 s K AR 55 —Jr i, + 3835 4
(184 o G 2 A A A A FRAR R ARG ™ o 38 s i — 20 AR
il R R AR BT L RS RIS 2 A P
INCEW CSEDNIE NS 8 A EWY &3 %]
B AR T O 28 P B A POM. H X 58 im 3 A 141 B4
GiRE kR et B RS, BAHLRE £ TR



42 /S o T S T

%25 %

JZ,0—10 em £ 2 H ML L Bl W0 B0 B Rl 28 5
10—30 em + 22 HIH FEHEHE 0—10 cm 12
RV SR A 3G ok AT SR AR DD i R L 10—
30 em 2B E (p<<0.05), HA%ELHNFEEZR
g MAEEE R G RO ERE R 4 W5 & AR
YIRS FF I8 FOXT A 3 7K RS AL 3R AR 45 R0 0 43 A B % i
S AN TR] O 12 2 1 0 F FF IR R M R R R B 9 R
] 5 AR A VR 25 R,

F- 35 H AR (MWD) -2 LA B 42 (GMD)
AL 52 b iz i 0 AT R AR R AR o A R R A R
PRE 43 R, MWD (BB, 15 B A 3R A 19 7 35
R AR AT IR A i 5 AR Ml R e, GMID i koKD
A ST K B B AT I8 iR 35 0 OF 4 K RS 1 AT 3R 1K
Roos &t M 010 em + 27K EME R & GMD {H 1)
PETF 0 B RS AT R A KRR I 3 A i TR A
o FEAF I . - HEHL AR B e M R & MWD,
GMD #l Ry s & i F L T CK 43, ix £ % & CK
A B R P R AT SR AR 5 1 o R A LR R &
W, @i LRgR RS MR, T WR 42
83 PRI KRR M R A SR AR 5 R RN R AR B AR
EME RS L T L WR AL A HE K fa v A B
& GMD 1 R, o5 7 it fi i LB 2 M T R Ik Fa e 5
B Ak, BEAh. & T 0 RN O A B, 4 E AR K
MWD, GMD il R, »; 28 fk ¥ SR ] o BB A T i 1k 2 e
JEOBR = Al 7K R R K RS P SR AR 1 AR 6 TR
0 AN s W 7K R e A SR AR ALE S 5 R S R R
AN TR i 0 9 T R o 1 S LA S FH R o - R
M52 M-, Horp, + BEA R (R GMD J2 D 4 1 4] 5
AR 73 1 DA K 50T 2543 A SRy i 4 5 SR T AR 2 2 A
By A I A B A o A Bl 25 R b GMD
5 MWD RIELAF, AHCEZ R R, - AR
JEPEH R & MWD, GMD, R, »; 5 + 58 & /K &8 3 %L
IOy M A i 2 E A OG5 AL B R W A
K (p<C0.05), BB RS FFF A H8EJ5 . - HEK 5 F il
RUFR 5323 W A S A ) Bl S 2 RE T AR TS A
A LT R AR R0 [ B a8 & 48 PHE T,
I KA RARTE W 25 A BE 98 A 2803 I 38 K AT SR AR
i, FHOKRHEARERESH S L 9a Lk 2
TEAH G, E BRI KRR R AT R AR R e 1k 5 K A
R B i 3 IEAH G T A HLAR T POM U] J2 R AT 2%
RIE I £ 2N L X — AR 5E 458 AE B Y L
& Osborne™ 2 A AfF 58 iP A5 51 TIESE

1 A B R B IR R (PAD) L A Fa iE A KL 98 5L
(Ep) 53T 4E 50 (D) B8 08 BUEE Hb S e Y+ 39858 1
K Fbhr i HE B R . AR O B L A5 AR

e, L R WTR AL AR B it R AR H F . 030
cem 2P R K PAD fil E 8 E AL, H W& 210
FORHRL, 1 RS FE L H R 6% A RO e RS E L B
HEHER, WR AEAE 010 em + 2 H R &
PAD il E. 2 LT CK il HR 43, £ % R[N 2 %
B KAy R SRR R RS TIRE L
e, 43 it sk B K AR R I RARTE BT 75 19 POML £
AR EY S BT AR SRS R A
BE, 7£10—20,20—30 cm + )2, HR 5 WR 4b 3
FIANF] BB 5 A 3 3k B B 7 =0k AR 2 £
R EAR, HIRZ L IES A E AR,
B d Y. nreE WR ARBEAE 10—20 em + 2%
FF0 i 1%+ 2 B 28 98 19 Je RAS AR &L 7E 20—
30 em 4 JZ A AT H i WA - R RT A E I Z A,
AT 2030 em R HEREME., R T Tk, 78
0—30 cm +JE N, S A BE W) EHEPFI R K D bl & ¥
OB W N e I R ARSI = T S i e
T 2R SRR R A RS I L AT BB R Sk AR
I AEW S A B B bR [ 9 . AH EE 0—10 cm
)2 07 R 0 45 A B 45 SR, H R K D AR bt oM
2. Uk B T I8 H A B BE A5 1R O R IR E . 2R
Y K A R R AK D 5 R s 47 7E 1 Pk 56
LR s Friblkm . D AL, DL RS IR BOR T
FF ik H AT LU 208 n<<0. 25 mm B 2 ALK R 2 1k A
R AL R I A A 40 A Ao AR v A 1 S 2 R AT LA
KR KRR S R Ul T WR AR
T HOKFRRME RAK D S AR IR A R A
YW E A T L PIRAK PAD, Er Rk R M
PR A D, W] el st 1 45 8 1 4 )8 1 5+ 3 i
AT R EN . LR B SRk EN
H5+H Rk PAD, Ex oKW HI Rk D & 8 %
TARSE, SO E M R IR D 2 W2 FAH G, %
DR Ay 2 i DX A T+ 398 =8 2 DML AR 22 1 R A R 1Rk
Fo AR AE AR A 7 v PR K O AE P BB 25 L E R S
Gy ULTE MR Sh o 52 868 FE M 55 50 8+ S R X R 2
22 R - 3 AUt B G2 7 2 DR O AR P A A R EA T BRI
FOBE S0 SR ALK A R AR 1 i . eah, el S
0—10 cm HLAEER & M H R A& . 10—30 em + 2 KA PE
PR A . 20—30 em HRAK PAD, Er 5t 1 3 A Gk
FEIEH R 010 em LA K A RAKBE IS A 50 2%
fiff - S AR 45 R 7K 0T &)y AR &R 09 fkil , 10—20 em -
JZE KRG A R P 3R A B ey L U ) A R A L Uk
Yy TE 22 iRy, AT SRR R T B S A R
JEB R AR TE AR
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IR R A5 < AT I8 FHL 0T 2 S A A AR T S VA SR AR A ) i S0 280 43

AR SCHE TR A ads T 0k 22 5 4 2 A A T - B 1A
AT P I 55 R AT R S8 HAH LG L S AT 3 H
AR TR A LB AR G R R
8 R P SRR i e PR R AR E L ELARS AT 1000038
FH AL BEAACR A T 50 2638 H AL 2E

4 5w

(1) F&F 2 B W 2kl A B &R 55 78 5 3 9 A AT A
FE % it BEAS 0 25 B A% 0— 30 em 4 J2>>10 F1<C0. 25 mm
KLU RS e M A SR AR & o 9 0. 25~2 mm 45 A
GOKFRNE R R AR S o, DT 48 5 H 3 SR AK R, &
i, HrP L WR AR - HEAUAR A K AR AR 1 P R A
Ry 278 HR Ab3R 4 5] & 3 AR 1. 926 ~9. 5 %0 Ml
16.7%~65.9% (p<<0.05),

(2) T FF & 5 it e 8 B I 1 3 41 R {k PAD,
ExJ D{H.H WR 435 HR 4b 38 1E HBUR B R
2 (p<<0.05), Hi,WR LI F 0—30 cm 1+ F B
K PAD K E % CK Ab 43 5 B E R 1. 6%
~T 200/ 0. 7% ~4. 4%, I Bl F £ J2 1 i % 2 1 ok
5590 i — 200 b g A R AR RS E S A PR RE OG
PRI, LA RERESHE DIEAE LW & &
RERFEEMK, S5 2 HAABE . SKE 2R MAE L
B & i 4 30 3 TR DG (p<C0. 05)

LAy Uk B 22 SR AT 4 3 HH 7 300 A IR PRI LA B
i A MURKR % =, B0 R AL PR AS A SRR K AR K g
J7 5 B v A A IR AR AR L IR 2R RN 28 AR
DK,
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