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(L3 ARl 2 Y IR 5 TR I/ 75 PR T R VT RS R TS S0 %, 0k K 130118, 2. Ak ll Ao
SR B, Bk KF 130118)

WE: N TSR RREFRE 20 - HOK5m , I-H8 B ARk 7 206 R 3K 7 s L, A 0F
SFEBEEXTIR(CK) 5 6 A Ak ¥ [ F5FF B3 H (SB) RS FF4e#FA H (SRT) (A5 FFiRIR IR H (SC) (AP 50 H
(SM) F5FF 88 mAER H (SHS) RS FF SRk H (SS) ], FFRE N E SN AT AE (5, I 3K 48 b5 33847 4
KA, SRR, FEFFE W AT LIS & -8 KR K RE 7, BARZRIN N 130 &Kk it MK it e Koy
FEKE KA, ST RRAH L SB A BIRCR S 47 s R AT IR T AT LIS R R 3ok 4 0is e oy, B 14
FRRT AR A R K o i, BUARSRIH 3 [ MK i B ROKED A UK & & A ROK SRR R
WAL TR &, BIEE, e, BRI RFLER & L RFLBR & L LB S L, dR
THOK AR, SXTIRA L SB AN BERUR R A ; A ML i BIEARL S i | R HEEALER S e RALBR
L FPELBR A b A R AT B R AR (MWD) JUT PR AR (GMD) 5 T3 AR K & | R /MK 2
BRI KM T R B R 0 IE ARG R RAR IR (PAD) AR BIRS 8L (K, ) 5 IR K &
HHKE R FE R AT EKER D ES B E A, 256 F5FFE X 48K o R 5 i A A OG 1
SIRTAS R AT LIS RS AR BN K S5 i VR LS RS FTTE L erh o g e, RIEA VLR S B, A E
AR, RORHEIN T 30k iy L R AR, PR & i 2 SFLBE RALBR R ALBR A 5 LRy, HHEZs 15
BT, LS T RN EKMMAUKEE S, (2T XK BORMAI . L6k E, R B 1y =X
EA T ERICHIX, APPSR Ak RIS IS MFFFE H oy R T R2EHE =2
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Mechanism of the effect of straw returning on soil moisture

ZHAO Zheng', WANG Chengyu', MI Yangchen', HAN Hua', FENG Qiuping', GAO Yunhang’,
LIU Shuxia'

(1.College of Resources and Environment of Jilin Agricultural University/ Key Laboratory of Sustainable Utilization of Soil Resources of Commodity Grain Base

of Jilin Province, Changchun 130118, China; 2.College of Animal Science and Technology of Jilin Agricultural University, Changchun 130118, China)

Abstract: To investigate the effects of different straw returning methods on soil moisture and to reveal the mechanism

of the effects of straw returning methods on soil moisture,

7S B #9:2023-05-04 control (CK) and six treatments were set up in this study.
EETE . 5 ARBE 5415 H (20210101100)C) 5 B R ILA4 The six treatments were straw burying and returning (SB) ,
Al AR A ZR 5L 15 ( CARS-37) straw rotational tillage and returning ( SRT), straw chop-
EEBT B B(1999-) , 5, Sl AR DUR A 858 4, A ping and mixing and returning (SC), straw mulching and
AT ERT S5 FRSEARTE, (E-mail ) 807026494 @ returning (SM) , straw returning and leaving high stubble
qq.com (SHS) and straw strip returning (SS) , respectively. Indoor

BHRAEE XEL, (E-mail) liushuxia69@ 163.com and outdoor analyses and location experiments were per-
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formed to measure the soil moisture indices and to analyze the correlation between the two methods. The results showed that
straw returning could improve the water storage and supply capacity of the soil, which was specifically manifested as the in-
crease of soil water content, saturated water holding capacity, maximum molecular water content, specific water capacity val-
ue, and the SB treatment showed the best effect compared with the control. Besides, straw returning could enhance the move-
ment ability of the water in the soil and increase the content of water in the soil that could be utilized by plants, which was
specifically manifested as the increase of the minimum water holding capacity of the field soil, capillary water content, free
water content and effective water content. Furthermore, straw returning could increase soil organic matter content, reduce the
volumetric weight, increase the content of clay particles, improve the proportions of total soil pores, large soil pores and medi-
um soil pores and could improve the effectiveness of soil water, and the SB treatment showed the best effect compared with the
control. Soil organic matter content, soil clay particles content and the proportions of total soil pores, large soil pores and me-
dium soil pores, mean weight diameter (MWD) of soil aggregates, geometric mean diameter ( GMD) of soil aggregates showed
significantly or highly significantly positive correlation with soil saturated water-holding capacity, field minimum water-holding
capacity, coefficient of wilting, and hydraulic conductivity. Percentage of aggregate disruption (PAD) and unstable aggregate
index (E,;) showed significantly or highly significantly negative correlation with soil saturated water holding capacity, free
water content, wilting coefficient, and maximum molecular water content. Combined with the results such as the influence of
straw returning on soil moisture characteristics and correlation analysis, the mechanism of the effect of straw returning on soil
moisture can be concluded as follows: after the straws were decomposed in the soils, the soil organic matter content in-
creased, the volumetric weight decreased, the specific surface area of soil particles increased greatly, the content of clay par-
ticles in the soil increased, the percentages of total soil pores, large soil pores and medium soil pores increased, the soil
structure was optimized, the soil” s abilities of storing water and supplying water were comprehensively improved, and the
soil’ s abilities of water absorption and utilization were strengthened. In conclusion, the method of straw burying is suitable for
lands in Northeast China, and the results in this study can provide scientific guidance for farmers to choose appropriate meth-
od of straw returning.

Key words: straw returning; soil moisture; mechanism; correlation analysis
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1.1 R

TR I0 Hh 7 T R VT Al B2 B 55 5 WA IR 43 Bt
RHIFR LG S (47°15'N,123°40'E) , iZ s T E
ZRACPEHS, R A R S+ | + AR L
PEST . pH 8 7. 82 , A HLBL & 1EH 26. 50 ¢/kg, HALA
iR 100. 00 mg/ kg, HALHE 5 1~ 16. 90 mg/kg,
B & N 134.00 mg/kg, & A SN 0.16
o/kg, EHESE N 0.09 g/kg, &4 & H A 0.50
g/kgo ZHUE TR A KRR A, AR
JKE2) 350 mm  AEFREE 3.2 °C,4-9 AR 17.6
C,EEiE27.1 C,mfRiiE4.9C, 928 H
KRG A, R LR B AR 1R ] A E
150 d,
1.2 Rt

2016 4F 3 HH-iRiaE, Hieit 1 X HR(CK) Fi
6 AbEE 43 S A FF BHEEAR [ (SB) RS FFHEBEIE H
(SRT) FEFFHEIRIA H (SC) (RS AT 3548 H (SM) (b
B LA H (SHS) (RS AR S5 i (SS) , HLARAb 3
JrE L 1, PEAT H AR XA HR R, /NX K 70 m,
F& 50 m, EAUK 0. 35 hm® , R EHE R REGEF 25
A5, o FHHE 4910 700 kg/hm? |, 28 FHBEA-19 &)
Tl T KA T BAME 25 AL FRAN IR 32 BB 400 kg/hm” fRF5R
WE 2 A I (A S 26%, B A R 1%, B S R
11%) ,FERAE 4 1 AR SEATHUARAE Fh, 24T [ BE 65. 0
em, FFRRIAIFE 19.5 em, 1 hm? 6.5x10*#%, 10 A®)#E1T
FRENURICR , BRI A7 25 SRS A 34 FE AL 2
F1 RBFLEREFEAEEFR

Table 1 Specific methods of straw returning method for each treat-

ment

b3 AT L AAA T 3
AHEFEFFAEGERE (CK)  FEFFANIE H 28R

FE AT BHHLIA H (SB) FEAFR i, K <8 em, R (20~30 cm)
I BIREGE EA 1R

SFFEC A H (SRT) AR LARTRE, SR AL T

FEFFHETR A H (SC) TR K <8 cm, IRFEA 0~20 cm
+ 2

Rl FH7 5534 H (SM) FEFFRY R, K <8 em, B 253, 45 2 4F
ZRHUOR

FEAF R m AR B (SHS) B, =820 35~ 40 om, b 17 (45 AT o i
T Hu 3

FHRT 26T 1B 1 (SS) 2ATRERTE IR L AT R

AR B R 2B R 7 URR A, oA 6 A A0 BTE S B% b i ]
I — LR A JRAE

1.3 WEmE
1.3.1  EERE 2020 4F 10 A#fT HHER&E R
HERIZEH(0~20 cm) IR I3 (21~40 cm) , DL
“STIHERE S SAHERIHTIRG , B 3 IRER,
B AP E 2 b 1) 39 FH 0 3 P R RT3
HAZ(MWD) JUTFEAZE(GMD) >2 mm KM
RIS/ (R, ) IR RIRBEIRZ (PAD) | 11
ARERIRAEEC(ELT) B ABEHAE Y T3 T
D e IR PR 5, (8 PR TR 46 2 MR I 1+ )2
4 A FEE 3, HTIE ORI SRR
1.3.2  EgEmperegml e IS KR IE R
FHRET: , 390K A% 5 B8 A D >R FH A ) 1, 38
IR I 2 SR K S RAiE i 4 i, B IR P
S R P A i, AR I SR F R T3
IKAENE A R UAKIAR Y R B IR
1.4 HiEE

K Excel X AR AT IHHE 58 H R IBM
SPSS Statistics 27 F1 Origin 2021 43 Hr s S51EK

2 HERE

2.1 ARFEFEHAXTLESKENHFME

- 49 FIRE K iR A LB 4 T T 2K e
MK, B PR e AU IR R R E K g
Jio NE2ATUER, SxHEMIL, FELELZ
A 4 K i HEF A SB>SC>SRT>SM>SHS >
SS>CK,, #5-4h # i 2 55 % B (P<0. 05) ; Fe 1 £ 4%
+ 2, e R K i HE T 4 SB>SRT>SC>SM>
SHS>SS>CK, #% 4h FH i 2 75 T XJ I (P<0.05) . 44
TR FEFFIE S 6] B AR5 K &= Rl
i), SB A3 P A FH A5 B I S8R i

R 550y NG e W S = s 5 e R T WAL <2
W KK A E i, i R 3 A MU & 2 A Al
ke AR LT RE E N i K S kR, WK 2
ATUE M, SXRA L, #)2 R R mRas T
& /KB HEF N SB>SC>SRT>CK>SM>SHS>SS | 4% b
JR5 X0 REORH L 22 57 W 3 (P<0.05) 5 KT 1 1 )2
W RS T & K HEF A SB>SRT>SC>SM>SHS >
SS>CK, 5 4h B 5 35 i F X% IR (P<0.05) , #5533k
W, RS FFIE HH 23 X0F 3 i Ko Bk it 7= A A R Y
Wi, SB AbFREVE R B ., SR AT

5 K R oK A i T A A, A
AT DA BRAE R0 7K B e 2R A O, X ARl A= 77 A AR
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B S X, WNE 2 ATULEL, SXTIRH L, £2
T HE 42, 458 &K & A9 HEF B SB>SRT>SC>
SM>SHS>SS>CK , 4% 4b B i 2 15 T X} HE (P<0. 05) ;
T gL 2T, LS K EHET 9 SB>SRT>SM >
SHS>SC>SS>CK, 4% 4b B i 2 1 T X HR (P<0.05) ,
SEIRL ] FEFFIA 2] 39 5 K = A A RIS
SB A FRACR Febf
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Table 2 Soil water storage capacity of different straw returning methods

7KL, AT DA K AE - S B sh e 5y B . M
T2 LLEH, ST, 2 E L Z v, 15
IK 1455 B HEFE 9 SC>SB>SRT>SM>SHS>SS>CK
BRI R E T R (P<0.05) s 0+ E
+ 3K 145 S B HEF A SB>SRT>SC>SM>SHS>CK>
SS, & SS 4b B A&, H At 4b B B & T X R (P<
0.05) ., Z5WFW, FEA L H S HH5OK itk T %
PR R, SB AL PRI R S

bR e BRI K TRy F K i F A KA THK IS
(%) (%) (%) (m/d)

FJZHHE(0~20 cm) X} & (CK) 25.61+0.20g 16.82+0.06d 20.98+0.39f 19.49+0.34¢g
SB 58.33+0.09a 35.06+0.21a 36.05+0.94a 38.22+0.33b

SRT 52.33+0.34c¢ 25.28+0.23¢ 33.34+0.60b 36.09+0.45¢

s 54.78+0.38b 26.23+0.31b 30.43+0.18c¢ 40.89+0.08a

SM 45.72+0.26d 16.14£0.22¢ 25.43+1.19d 29.56+0.03d

SHS 39.24+0.29¢ 14.12£0.00f 24.50+0.43d 28.47£0.02¢

SS 30.26+0.17f 13.23£0.17¢ 22.66+0.21¢ 23.23+0.20f

FET 14 (21~40 cm) X HR(CK) 22.98+0.55¢ 8.31+0.07¢g 17.13+0.40f 17.47+0.37f
SB 60.33+0.13a 33.10+0.03a 30.92+0.92a 35.35+0.18a

SRT 52.97+0.14b 22.61+0.11b 28.46+0.42h 32.29+0.32b

sc 48.79+0.19¢ 17.4020.37¢ 23.79+0.38d 28.48+0.19¢

SM 40.36+0.19d 14.88+0.27d 27.68+0.30b 21.65+0.38d

SHS 35.57+0.26¢ 13.98+0.08e 26.50+0.63¢ 19.27£0.25¢

ss 26.73+0.16f 11.95+0.10f 19.68+0.34e 16.29+0.17g

CK.SB.SRT.SC.SM.SHS.SS W3 1, [l— 205 A F/NG ERRR R RIFS S B 7 =R R E KR 25 B3 (P<0.05)

2.2 ARFEFEEFI LEMHKEEDHF T
FoK A i 2 o i TR o R iz g i E 2 2
Bz —, KR AT ARG st 2 3tk B
Hok 2R, MK aE Sl &1
N, FE 2 AR, 50 RAR L, oK 2 R EHE T R
—& Y, 7 5 SB>SRT>SC>SM>SHS>CK >SS, [ SS
AR FRAR A4 B I 2R T X IR (P<0.05) s R )2+
BRI HOKAER KT RO LELZ, 458KV,
SB AbH R = - HEA K 58 1 BRUR Bl
2.3 AREFEFEHFXTLEASEHHFW
45 HH [H] fe/MRE K 2 48 o T /K TR 1 L
T, o HEE BT S K A 70T T T —E I
PREFAHRFRE 1 & 7K 1, B BeER s 4B ) R A 7K
3O AR 1) b B, X o ol 9 B A B AT HE K 15
TFEHARERERE X, NI ATLIER, SXTIEAHL, %

0.12¢
= o0.10F
o 0.08F
= 06t f
i f
& 0.04F
T o0t
_

0.00

CK SB SRT SC SM SHS SS
ise|
0 %2 158(0~20 cm); W 3E[H 138 (21~40 cm)

CK SB,SRT SC.SM,SHS SS W3 1, AIF/ING FEFIR A [F R
FFIE 77 20T LK 28 22 5 i 3 (P<0.05)

1 AEHFZHFXTHILAETE

Fig.1  Specific water capacity of different straw returning

methods

JZ LR I ) R MK B HE R SC>SB>
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SRT>SM>SHS>SS> CK, 4 4b ¥ i 2 /& T % BB (P<
0.05) ; Fii 4+ 2 p | 38 W /NS K 2 HE
HSB>SRT>SC>SM>SHS>SS>CK , 4% 4b Bl g 35 &5 T
XTHR(P<0.05) , 2553 5 FFid 2 1 1 H ]
e/ NREK s P AR RS2 ) B v A 1 T g R A
HMK & 856 2 12 KF, SB A BIAUR &
4

T EE K E RS PR B R e
BRI oK &, BEKE YA KA T &A
#3 FEBFEBAFRTHLIKS B

Table 3 Soil moisture constant of different straw returning methods

RLK A3, R TR AR 22 WK 2 R 9 %5 7K 4
AR, W3 ATLIE T, SXF e L, %2 1
g2, £ RS KK & HEF S8 SM> SC> SRT>
SHS>SS>SB>CK , 4% &b B i 2% 75 T % BR ( P<0. 05) 5
T I E T, RS R KR HET S SC>SHS>
SM>SRT>SB>SS> CK, 45 4b # i 2 = T X% Jf (P<
0.05) , ZESEFIFEFFIAE H S X) + B AT FEK
FEEA R T R AERE TN
KA A 2 D HERE , SM AR PR AT

4z e HHmEE/N  RHREARGE REAEKER BHEERE RSOk ER
FKE (%) (%) (%) (%) (%)
FJZ14(0~20 cm) Xt R (CK) 24.93+0.34f 8.11+0.14¢g 17.50+0.09¢f 7.53+0.10g 17.40+0.08g
SB 47.64+1.29h 12.58+0.18f 45.75+0.14a 28.88+0.20a 18.26+0.08f
SRT 43.18+0.12¢ 17.90+0.14¢ 34.43+0.11b 20.75+0.09¢ 22.43+0.10¢
sC 47.81£0.16a 21.58+0.10b 33.20+0.06¢ 21.13£0.12b 26.68+0.10b
SM 42.62+0.20c 26.48+0.17a 19.24£0.06e 11.28+0.12d 31.34+0.04a
SHS 31.40£0.14d 17.28+0.15d 21.96+0.28d 10.54+0.11e 20.86+0.05d
SS 29.14£0.14e 16.51£0.10e 13.75£0.07¢g 9.81+0.09f 19.93+0.06e
Feim + 4 (21 ~40 cm) XF R (CK) 23.88+0.15¢ 15.57+0.11e 7.41£0.05¢ 5.7120.11¢g 18.17+0.08g
SB 47.79+0.10a 16.69+0.10d 43.64+0.09a 28.5420.16a 21.25+0.04e
SRT 42.35£0.10b 19.69+0.20c 33.28+0.09b 18.95+0.10b 23.40£0.17d
sC 41.32£0.18¢ 23.92+0.17a 24.87+0.07¢ 12.65£0.09¢ 28.67+0.09a
SM 37.79+0.07d 22.51+0.07b 17.85+0.07d 10.59+0.09d 26.80+0.05¢
SHS 36.61+0.26¢ 22.63+0.09b 12.94£0.03¢ 9.46+0.08¢ 27.15+0.06b
SS 28.44+0.21f 16.49+0.15d 10.24£0.11f 8.83+0.09f 19.61x0.08f

CK,SB.SRT.SC ,SM SHS . SS L% 1, [F— 2 ZHIR5E A E/NE FREFRRAEFREFFE A 7 =0T 0K 5E 7 B3 (P<0.05)

T [ KRS LA LIRS B, R gk
T A AR R 7K 43, B i B ) e 9 A A
PR H Bl 22 S XFREA L, 322 3
T2, 35 [ H K& R HEF S SB>SRT>SC>SHS>
SM>CK>SS, [ SS Ab 38 A, JH: At b 3 fnb 2 755 T Xof JiR
(P<0.05), M+ Z0, +5AHHKEEHT
SHSB>SRT>SC>SM>SHS>SS>CK , £% A4k ¥ I & & T
X (P<0.05) . 255K FEFHE H X -5 [ |
K AR FIRE R, A RO 5kt HE K 43 142 o) Bk
1, SB Kb HRRG AT

TR RO IR AR KR £ 1
W KT 525, K R 2 T 2 2% 1 1
FE, IR B ZE B R LR ) S K, 5 X R
e, R 2L 2, R ZBHEY i SB>

SC>SRT>SM>SHS>SS>CK , 44 &b B & 2 75 T % 1R
(P<0.05) ;£ LELZEH, L HEEE ZBHF
HSB>SRT>SC>SM>SHS>SS>CK , 45 Ab #i g 2 1
TXI(P<0.05) . Z5 KR AL H 2% 4
HEEE R BUT A R, SB AL BEALCR i
T UK FE LR EY R A ORI K 43
A ROK S T DL e K o TR ORI B A
B, SXTIEARL, RZ B R R A ROK S
fIHE A SM>SC>SRT>SHS>SS>SB>CK |, 4% 4b B i
Fim TAIR(P<0.05) ; K1 3 2 HIEA R
KA B HEE S SC>SHS>SM>SRT>SB>SS>CK , 4%
AT 35 = TR (P<0.05) o 4598 RSP H
X A ROK W3R R B A R R RCR | Re i
5t XK AR R FH B RE T, 456 2 12k



840 H K&k 2% W]

2024 4 5 40 & S5 1

F ,SM AbFHAK SR
24 AREFEAFXEERLEROZME
M 4 T LUE I, 55X M L, FE LR
o A AL BT 5 a9 HEJF 4 SB> SC> SRT> SM>
SHS>SS>CK , &4 HiL it 25 5 T X IR (P<0. 05) 5 K1
3 E A HLE S & B HEF b SB>SRT>
SC>SM>SHS>SS>CK , [ SS Ab &b | 4% kb J i, 2 755
TXTH(P<0.05) , Z5RFW] FEFFL X - HEAHL
Jo P e B I ELA B AR, SB AR PSR B4,
XA, R)2 L 2, R R HE Y
HCK>SS>SHS>SM>SC>SRT>SB, 4% 4b ¥ g 1K T
XTHR(P<0.05) ;% 1i L8+ 2 h, LI s HEY
HCK>SS>SM>SHS>SC>SRT>SB, 45 4b # g &% T

#4 FEBFEAFR THOLEBUMR

X (P<0.05) . 2 A~ L)2 &b 5% JEAR EL, 25
EY I EREAL, SRR R X RIS EN
FEAR LA S AR

5% IR EE 2 A 2 AN [ AL B ] bR
YR EER R FRERE L ENH T
J7CK>SS>SHS>SM>SC>SRT>SB, 4 4b B i E A% T
X (P<0.05) ;0 I L2 B & i HEE
J7CK>SS>SHS>SM>SB>SC>SRT, 4 4b B i E A% T
XTRE(P<0.05) s Bk & e AE 2 A L2 P HEF —
#, ¥ HSB>SRT>SC>SM>SHS>SS>CK , 44 4b B i 3%
F XTI (P<0.05) . 25 FEFF4 AT LAREAIR
RS9\ P TR T Ly A O (E RS OE % AR o)
ES AN

Table 4 Soil physical and chemical properties of different straw returning methods

b b WKL YRS RkL A BHLBTE =
(%) (%) (%) (g/em?) (¢/kg)

FKZE+HE(0~20 cm) X R (CK) 24.56=0.15a 49.91+1.41a 25.53+0.18f 1.49+0.13a 11.95+0.21f
SB 26.18+0.10a 15.42+0.28f 57.78+0.21a 1.22+0.07f 39.04+0.53a

SRT 25.84+0.71a 24.22+0.63¢ 49.94+0.53b 1.31£0.13¢ 37.68+1.41b

sC 22.59+0.58a 30.62+0.68d 46.79+1.41c 1.34£0.13d 38.31+1.65b

SM 29.26+0.15a 30.81+1.66d 39.63+1.65d 1.36+0.07cd 29.53+0.18¢

SHS 29.49+0.18a 40.08+0.56¢ 29.53+0.18e 1.39+0.20¢ 19.73+0.98d

SS 27.86+0.36a 44.45+0.89b 27.69+0.98¢ 1.43+0.05h 13.53+0.18¢

Feim + 4 (21 ~40 cm) XA (CK) 21.44+1.27a 54.38+1.23a 24.68+1.25f 1.53+0.05a 11.91£1.09f
SB 28.23+1.10a 33.57=1.11e 58.20+1.09a 1.21£0.02f 36.64+0.67a

SRT 25.46+0.34a 26.71+0.87f 47.83+0.67b 1.28+0.14e 33.71+0.53b

sC 28.70+0.23a 28.59+0.23f 42.71%0.73¢ 1.39+0.03d 31.73+0.98¢

SM 27.25+0.88a 35.02+0.23d 37.73+0.98d 1.43£0.13¢ 22.53+0.18d

SHS 28.53+0.67a 43.34+0.94c¢ 28.13+0.18¢ 1.42+0.02¢ 16.01+1.08¢

SS 26.73+0.29a 46.95£1.01b 26.95+1.08¢ 1.50£0.09b 12.68+1.25f

CK,SB.SRT.,SC .SM ,SHS . SS L% 1, [F— 1 ZHIRE A E/NE FREFR R A EFSEFFE B 7 =0T SR bt i 22 57 B3 (P<0.05)

2.5 FEFHE AN HEFLE SR

AL RS A B R 2 — | LB o
fitE oM T e fbsf ARt RS T)
A , 3 O R FL B B 3 NS5, B AL AL
BRURI/INFLBR ) AL B AR/ P A T 15 A= T
HEAKS | s LR PR P T AR AE R A K i T ZE 11
BROKA T NFLBR G K 43 8 S BE R 4 )
FL BRI T & A A s s R S ATLLE
S5XTREME, RE LB, RSB K
FLBR 4 E R FLBR o E B HEJE S SB>SRT>SC>SM >

SHS>SS>CK, £ Ab 3 i 2 755 T X i (P<0. 05) ; 3R 1Al
T3 R BHEAFLE L ORFLBR S L HE T S
2 20 HE P AR R LB A e HE T Sk
SB>SRT>SC = SM>SHS>SS>CK , 4% 4b B i 3 &5 T %
HE(P<0.05) 5 /NFLBR 5 B 09 HE P 2 CK> SS> SB>
SHS>SRT>SC>SM , 4% Ab #1L i 2K T X} #E ( P<0. 05)
SEILFA  EFFIA AT AR o - 4 LB o kb R AL
Bt b LB, B A R HEK DR AE
BROKSTIRE ST, 38 7T DL 26 i £ 3 £ 2 v /NfL
B o HE, /NR 2 3 R K SRS RE Bl R 4 R T
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Table 5 Soil pore distribution of different straw returning methods

ARAERIRCR T b

bR e BB 1Y FALBA(>0.200 mm) - HHFLER(0.002~0.020 mm)  /ILER(<0.002 mm)
(%) dik (%) ALt (%) At (%)
FZHHE(0~20 em) Xt R (CK) 40.26+0.10f 16.98+0.38¢ 12.58+0.11g 10.70£0.29¢
SB 53.96+0.04a 25.14+0.14a 18.25+0.11a 10.57£0.15¢
SRT 51.21+0.24b 23.87+0.34b 17.29+0.15b 11.65£0.22b
SC 49.97+0.36¢ 22.26+0.26¢ 16.87£0.11¢ 9.230.17e
SM 44.91+0.20d 21.00+0.34d 15.83+0.06d 12.09+0.18a
SHS 44.53+0.32d 19.89+0.20e 14.45+0.05¢ 10.19+0.11d
SS 43.77+0.49¢ 17.78+0.18f 13.72+0.05f 12.27+0.12a
FETH 148 (21~40 cm) X IR (CK) 41.77£0.21f 18.03+0.19f 13.69+0.05¢ 12.35+0.13a
SB 54.34+0.36a 26.26+0.24a 18.00+0.12a 10.08+0.12¢
SRT 48.91+0.51b 24.28+0.11b 16.08+0.10b 7.98+0.08e
sc 46.79+0.33¢ 23.52+0.24c 15.96+0.14b 7.36+0.11f
SM 45.66+0.25d 21.89+0.12d 15.96+0.17b 7.18+0.10f
SHS 44.53£0.38¢ 19.15£0.11e 15.15£0.11c 9.45+0.12d
SS 42.26+0.29f 18.85£0.12¢ 13.9120.09d 10.81£0.11b

CK.SB.SRT .SC.SM SHS,SS W3 1, [f)— 12805 A R/NG PR R AT A M7 20T LIEALBR i 2252 2.3 (P<0.05)

2.6 FEFEHA I T EK SRR
26.1 EHERIFTHREILBEEE ANRLEMHAE
XM NF6 RKTWUEH, HEAIG GRS+
BOK MG FE A K S & R 8K E i
/IR AR 2555 R ACRR 2 0 3 i
FIEMG, DHEAE S HHEE R A K E 2,
TR F B /K AR 5L 3 b (3 R AR G
WFT 25 T AR 2 R n) 8, — 2 A AT 14
Jpfarfeft - 3K PEAS B AR K s TR AT ARl B 5 1
BT K M BRHE . AT R N R T A BRAIL, 5
e R YIRS AR — | BN S+ SR
V) 14 5 SRR R - L BRI , B M) - e Ak
JEZS R RN KR RS K B AR,
ARS8 R, ARk e EERN A
UK BRI TS I T RO R, 11
ZEFE (A N T B R AL RFL B L il K, £
BOKEEEZH K, + 5 E KRtK e J1 153 2158
LU RE A K R BT R & o
AL S AR i I AR AT 2 Bl s, + e
HUTAT AR AR + S 4854, AO2E - 398 () B AR O, 33455
XK AW BFFRE 7, D20 - K A BT S ol A
KSR T RIFI . R, 3R LB 396K 5
()32 s HAT AT VR, o B s i, 4 & 5 Jin B

EDIJ .
262 IERSFKE LERbHAALE MR
6. 7 AIE W, LR SRS H KRR
ZERBC O K A K B A ] S /MRE K
i RO EK R 5 RO TR AR OG ; 1k
WS A Bk & & AR E K g R
JE | HH A fe/ N i At 3 i B 3 TR OG

TF 7% 25 5 1T DA S A FFAA FE Qn ey 35 + 38 10 &5
IKBEST R N FEFF S R A, 24 T o Ak
FH RN T - S ks ) Fe e i A, e rp ks AF
Z RRL A & W/ ML, HIEBE W HKAE
FHBG R B2 T 07K o B MR B, e ik Se R R
M2 T, - E KRR 1R8] T4 IF H Y 1
FRRRL PR A4S G UL 2 B L 03, A SRR
JERAF I, A H R T ERMET ™ BT
DL, 48 o b 4 T R o 25 1K
SRR AR AE D) A K R B, R - B Ak
RAGFE MR A B
263 EBEARyFHE EELRGAALE NE
6.4 7 WJLE Y, 1 BALE RFLBR LB Y
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Table 6 Correlation between soil water constant and physical and chemical properties, texture, pore distribution and soil structure in top soil

(0-20 cm)

i wigpkat PN e moker amker sssr BT onesm
A -0.619 -0.553 0.248 0.250 -0.801* -0.805 * -0.818* -0.517
AL = 0.966 ** 0.936** 0.229 0.248 0.935* 0.945* 0.909 ** 0.939 ™
KL -0.236 -0.269 0.296 0.146 -0.409 -0.406 -0.526 -0.368
D DAY -0.949 ** -0.914* -0.274 -0.255 -0.893 " -0.916 ** -0.852" -0.865 "
Bk 0.894 ** 0.832* -0.005 -0.021 0.977* 0.991 * 0.961* 0.886 ™
SALBR 5 L 0.940 ** 0.884 0.161 0.100 0.941 0.977 ** 0.900 ™ 0.923
RALBR i e 0.954* 0.893 ** 0.180 0.182 0.947 ™ 0.936 ** 0.896 ™ 0.894 **
HFLE i L 0.986 0.959 ** 0.345 0.320 0.896 ** 0.929 ** 0.851* 0.940 **
ANFLB S L -0.088 -0.015 0.368 0.239 -0.285 -0.166 -0.287 -0.209
MWD 0.983 ** 0.929 0.412 0.362 0.858 * 0.867* 0.768 * 0.950 ™
GMD 0.918 " 0.862* 0.512 0.385 0.736 0.774" 0.617 0.878
Ry2s 0.517 0.517 -0.203 -0.248 0.667 0.762* 0.744 0.502
PAD -0.925*" -0.904 ** -0.377 -0.322 -0.814" -0.863 * -0.765* -0.857"
Eiy -0.808 * -0.727 -0.015 -0.006 -0.872* -0.851" -0.826" -0.709

P FRLFEMIR(P<0.05) ; ™ FIR R E AR (P<0.01) ; MWD fR3E T e P SRR 2 F ik 4% ; GMD AU 2 AR 5 Ry 5 3R >2 mm K ER
PEP SRR 3t PAD AUER LS AR IR B AR LR TS R4
®7 RELEE(21~40 cm) K EHSEL SR, St FLER S TR E0E X%

Table 7 Correlation between soil water constant and physical and chemical properties, texture, pore distribution and soil structure in surface
soil (21-40 cm)

i wagpkit TR i moka pmoka smRn ST o
RE -0.966 ** -0.948 " -0.079 -0.184 -0.984 ** -0.965 ** -0.974* -0.956 "
AP 0.981* 0.926** 0.257 0.344 0.952* 0.857* 0.876 ** 0.982**
KL 0.543 0.672 0.615 0.697 0.404 0.389 0.457 0.347
iR IA -0.887 ** -0.851" -0.550 -0.605 -0.779* -0.637 -0.674 -0.822*
Fbi 0.973 * 0.931* 0.077 0.181 0.990 ** 0.948 ** 0.956 ** 0.974*
SALBLS L 0.913 * 0.887** -0.068 0.047 0.966 ** 0.969 ** 0.970 ** 0.935*
RALB i e 0.942* 0.875* 0.120 0.209 0.947 ** 0.870* 0.879 ** 0.971*
HrFLBR i b 0.839" 0.838* 0.059 0.163 0.856* 0.854* 0.866 * 0.825*
ANFLBR i L -0.325 -0.268 -0.739 -0.703 -0.146 0.067 0.024 -0.272
MWD 0.980 ** 0.982 " 0.385 0.479 0.919* 0.849 0.882 0.919
GMD 0.950 ** 0.966 ** 0.420 0.513 0.878 ** 0.814" 0.851" 0.865 *
Ro.s 0.766 * 0.652 -0.049 0.014 0.808 * 0.723 0.713 0.875 "
PAD -0.985 ** -0.974" -0.246 -0.354 -0.960 ** -0.905 " -0.932* -0.964 "
Epy -0.946 ** -0.890 ** -0.079 -0.171 -0.962 ** -0.908 ** -0.913* -0.950 **

IR WFE A (P<0.05) 5 R F A (P<0.01) ;MWD 3K T E AR AT 4 B4R GMD RRILAT 35 AR Ry 05 1R 3E>2 mm K ER

PR dt PAD AR L IERER R RIRAR B, R L IEATE MRS 2, T A

AL B K A i A AR s Bl S , AR

il SR K B FSURL 32 5, AR R R E
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