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Abstract: A field experiment was conducted to explore the effects of strawdeep returning on soil structure and mois-

ture in semiarid region of Northeast China. Results indicated a marked influence of straw deep returning on soil structure

and moisture distribution. Soil bulk density of the control treatment of three-year returning was 1.34 g*cm™>. The aver-

age bulk density of each treatment was 1.34 g*cm™>. Soil bulk density decreased significantly, in particular > 5 mm ag-

gregate particles accounting for 18.69% ~ 27.20% . Results revealed improved ability to resist external force damage,

increased mean weight diameter and geometric and reduction of water — stable aggregates stability rate and soil structure

breakage for the treatment of returning 800kg*hm — 2. In addition, soil water holding capacity was higher than the control

treatment .
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ACIL T B A ) T Je A T PSR AR L BB

X PUZE5H EHE T HE IR 225K, TH R4 K i
o RIS XAEFE K & 450 ~ 500 mm, 2 4EZE K B
ik 1599.6 mm, 78 K AR Y 3.5 %, 241
PRI R 7.1C ~7.6C, KRFFMEF OCHIEN
3 764°C, TCARI 154 d,4F H PRI % 2 762.4 hlo),
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Table 1 Soil properties of the test soil

BL L Y, Particle-sized fractions/ %

T+ ek : : : Jpig:i} Fagiy AL
Soil type kL Sand FrRL Silt FRL Clay Soil texture /(g em™3) /(gke™")
(2~0.02 mm) (0.02 ~0.002 mm) (<0.002 mm)
3+ Drab soil 59.55 20.36 20.09 W HHE £ Sandloam 1.45 8.60

1.3 REHR

HIEF 2009 4 10 A EKRWk)E, R A E0F
TG - L - A 228 RLIT I, BN 40
em, FFRKISUG 1 K BEAE AT 4 AN [F] R AT i B4R IR R
H , R A/ X EC AR AE PR 25 15.667 kg 667m ™2,
PR — %% 20 kg 667m =2, BRERAN 15 kg-667m 2, J5 F &l
BEFLLTE, 2009 4EFKE 2012 AR S 1 )2, B
F&FF R — M A Z2 45 R T, Sk T Sk 7 Ak
RInAE 6 MAEFE(UNFE 2 iR ), —IREE /NXE
60 m*, FEALHEF , 2 4F 35 2R FH R 28 0UAT 1 7 =X AE 28
BIEFEK

x2 KaE

Table 2  Different treatments of the studied

b3 VhSLiy ey

Treatments Agronomical practices
CK G REALFAE Ry % IR (BEHF 15em)
DT VRT3 i AT RS AT AR CRIBE 400m)
St HAEFFIE A 400 kg* 667m ™ 2(FIHF 40em)
S2 HAEFIE AL 800 kg* 667m ™ 2(FHHF 40em)
S3 BFEFFIE A 1200 kg 667m 2 (FHHF 40cm)
S4 AT A 1 600 kg 667m ™ 2(BIHF 40cm)

1.4 WMEMBEFE

e T 2010 4F 2011 4F,2012 4F 4% B WOIR )5,
Fi2 S A5 I IEAE 0~ 15 em 15 ~ 30 em A1 30 ~ 50
em = LJERE LR, HARNT, W04 .
1.4.1 E3EFACHE TN Z

1) TIEAE AEYWORE R IIE, FEAH
A 2 HFEAT 2 (0~ 15 em) , SRS FF )2 (15
~30 em) , FEFF R 1 )2 (30 ~ 50 em) ¥JHL 3 4>+,
105°CHET, 3 IREZ 1T E 5

2) LU R A O TR
Ll

3) 8K A SR ARG 43 A A PR R FH 1 i
VEARE I E S A S A R AR A
ﬁn‘l:‘[?’—lo]:

DRy »5 = in (1)
i=1
MWD = D)X, x W, (2)
i=1
WSAR = WSA/A x 100% (3)

SDR = (DRy.»5 — WSAR)/DRy »s x 100%  (4)

GMD = exp[( Z} XilogWi)/Z; Xi] (5)
K, DRy 25 > 0.25 mm HUBES 5 1 DA 58 44 o
(%) 5 Xy SRy %o KL 2% A1 SR AR I o 43 0 (%) 5
MWD g SRR Y 5 E A W, R P R AR -3
B WSAR hp /K Rtk I KA 2 R (%) ; WSA A
> 0.25 mm KEMEH BRI R (2);4 R > 0.25
mm MBS E 1 SRR ) JB 2 () 5 SDR Ay 4 A o e

H(9) s GMD B ILITP BT £ D) X,

TIERE AR,
1.4.2  E3ERH5HHNZ
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1) B FKR(LERFRE A B
it AL I T
V=1(0,x10)/(T, x S) (6)
Ap, v o BT —wZ A B (o -
in™'); Q, N n Y E RN K & (mL) 5 T, N
S5 n YR S S 8] B 4 B[R] (min) 5 S SRy 3538 1 I AR
(em?) o
2) AR ATRRIE 2R - K Sk 2 A0 R 7 sk il
el
K spss18.0. Excel2010 A FHE i .

2 AR5

2.1 ARFEFEEFIEX LEEHHZNE

2.1.1 ﬁ*ﬁﬁ?\:‘\;\ﬂﬁi%’?if\?&%f‘%’Bis?;ﬂcééﬁ“
vy 5 3 AR AT A HH Ak B X 398 25 1 R
nzk 3 E?m,ﬁ?ﬂ*ﬁﬁﬂ 1 a5, B 2010 4E8k,0 ~ 15
em TR AL PR AR CK AL 3G T AR, 522 5 R 35
P K, 15 ~ 30 em LRSS AL B 22 SRR,
S1.S2.S3 .84 A FHIAMIE T DT AL HEFN CK AL, Horr
S2.S3 AL B4 CK AbFE . E 08 /N 4.9% .4.09% ;
S1.84 DT 4b #4351 %% CK AbBE R F% 3.5% .2.1% .
1.4% ;30 ~ 50 em )24 A0 BRI/ T CK AL BEAH R

HR)

BB EEZER, BFREH 2 a)5,0~15 em +
JZHE AR AE CK DT AL HE 5 B IR M 22 5, S1.92,
S3.54 A FE A AL CK i E FEAK 6.94% . 7. 64% |
5.56% .6.25% , 5y W% DT 4b P8 5 2 F % 6.29% .
6.98% 4.9% .5.59% ;15 ~ 30 cm + J2 4% 4b F 445
CK.DT Zb¥E 52 90 5 5Pk 22 =, DT AR AN CK b #E 22
SN, S2 AbBERT S1.S4 b PR E 2, R
PR CK>DT>S1>$4>83>82;30~50 cm 245
FEFFURIA AL PR CK b BEF R BB B E 25,1
FACH AL CK AL FEA PTREAR, R IA CK > DT, 4
>82.83>S1, FEFFEILH 3 a 5,0~ 15 em H 244
ARFRYAS CK DT AbFE R B P22 5, SR AT H
2 a JE AL, I CK> DT> S3> 4 > 82> Sl
15~ 30 cm 124 A0 FEH4 S CK DT AbFE 52 BS54 Pk
25, S1.52.53. 54 Ab 343 ) A CK Ak 3 i 2 B AIG
4.87% .6.89% .5.45% .5.52% , 73 H % DT AL
FERME4.15% .6.05% .4.65% .4.80% ;30 ~ 50 cm
+ RS REFFIRIE AL FRAS CK Ab 3 B R S 25 2
S {H S1,S2, 83,4 4b 4y Bl # CK Ab B AR
4.87% .6.89% .5.45% .5.52% , 73 $ % DT AL H R
F%2.53% .2.41% 2.12% .1.81%

&3 2010202 FR/RAREALETTREERILRE
Table 3 Soil bulk density and capillary porosity under straw application treatment in 2010 and 2012

EALBRE Total porosity/ %

SEARy b3 A H Bulk density/ (g' em™?)

Years Treatments 0~15 cm 15 ~ 30 em 30~ 50 em 0~15 cm 15 ~ 30 em 30 ~ 50 em
CK 1.45a 1.44a 1.66a 45.28a 44.91a 37.22a
DT 1.42b 1.43a 1.66a 46.42a 46.17a 37.28a

i s 1.32¢ 1.37he 1.62a 50.19b 48.32b 38.73a

1

) 1.33¢ 1.34e 1.62a 49.82h 49.16b 38.76a
$3 1.36d 1.36he 1.62a 48.60b 48.70b 38.84a
4 1.35d 1.36he 1.63a 48.74b 48.85b 38.35a
CK 1.44a 1.44a 1.66a 45.53a 45.66a 37.22a
DT 1.43a 1.42ab 1.65a 46.21a 46.43ab 37.62a
sl 1.32h 1.38b 1.63a 50.32b 47 .84be 38.42a

2011
2 1.33b 1.34c 1.64a 49.81b 49.29¢ 38.05a
3 1.36¢ 1.36be 1.64a 48.58b 48.74c 37.99a
4 1.35¢ 1.38b 1.65a 48.15b 48.05he 37.98a
CK 1.36a 1.43a 1.66a 48.68a 46.04a 37.40a
DT 1.36a 1.41a 1.65a 48.68a 46.79ab 37.55a

o0 s1 1.34a 1.38ab 1.65a 49.43a 47.92a 37.6la
) 1.35a 1.36b 1.65a 49.06a 48.68b 37.82a
$3 1.36a 1.37b 1.65a 48.72a 48.30b 37.60a
4 1.35a 1.40a 1.65a 49.09a 47.26a 37.73a

TEARNEFRRIZE R 225 (P <0.05) A,

Note: Different lowercase letters indicate significant difference at P <0.05 level. The same bellow.
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Tl TR 34 FH T 38 -FL BT RE 1) 52 1) 55 0 25 S ) 5
M) — 35, AT AR, LB TR . FEFFIR
WH 1 al5,0~15 em F130 ~ 50 em 1245 4b B4 45
CK.DT 4b 3 2 5 A .25, {5 38 FL B 2494 i 42
7,15 ~30 em )2 ,52,S3 AP HE CK Ab 5L 1 i
FES FIN 2>83>81>4>DT> CK, FEFFE
W 2 aJ5,0~15 em £)2 S1.,S2.,S3.54 A& T
DT AbPEFN CK 4bHE H 2 8 % M2 5, Har 5l CK
AbHPRE R 8.57% .9.41% .6.69% .7.51% , % DT 4k
PRI 4.95% .7.95% .6.75% .5.23% ,15 ~ 30 cm
+ )2 S1.S2.83 .84 4bHildr CK AR R 154.95% |
7.95% .6.75% \5.23% ,S2.S3 AL FAE DT 4b 23 g 2%
PE15 6.16% .4.98% , £ N S2 > S3 >S4 > S1 > DT

> CK, 15 ~ 30 em + 24 A0 PR A 0 5 1 22 53 R FF
Wikl 3 a 5,0~ 15 em Al 15 ~ 30em T2 & A0 H Y
B CK.DT A FEA B 22 5,30 ~ 50 em )25 4b
P2 R 22 AN o R UL, B AT U A HHRE A5 (8
TV TSR AR, P FL B B A T
2.1.2 REREAFRLEEEN T 3T LIEARE M
ARG Fre A RS M PP L o
TR EELFE bR, Hovb A 32 P R 4 B AR RS P T
A T 45 1) 45 % 1] 38 A 11 5 ol B el 13
FEFFURIAR HAF = 4 R [0 FE IR 8 B A AR
ANTRDRL AR - SEMUARRS 1k R AR A AR A an 3k 4
Ro

T4 FEAEF0~50 cm TEFRFRREZ T EVHBREEDRESHEME

Table 4  Soil dry sieving aggregate size distribution at O ~ 50 cm depth under different treatments

;EJ% bE HUBRRR SE 1 HH S (AR5 204 Dry sieving aggregate size distribution/ %
Sml/i?nyers Treatments > Smm 5 ~2mm 2~ Ilmm 1~0.5mm 0.5~0.25mm >0.25mm
CK 19.04a 13.86a 12.81ab 14.80a 6.52a 67.03a
DT 19.45a 15.69a 11.44a 13.63a 6.62a 66.83a
st 23.75h 14.42a 12.63ab 13.20a 6.83a 70.83ab
0-1 2 23.15b 15.01a 11.97a 13.41a 6.37a 69.90ab
s3 23.57b 14.60a 11.83a 13.94a 6.89a 70.82ab
s4 23.69h 14.98a 13.09b 14.27a 6.63a 72.66h
CK 22.04ab 16.16a 12.49ab 13.45a 6.44a 70.58a
DT 20.85a 16.67a 12.04a 13.01a 8.69h 71.26ab
st 23.95ab 15.81a 12.76ab 14.43a 5.91a 72.86b
1530 2 23.39ab 15.92a 12.85b 13.61a 5.60a 71.37ab
s3 23.97ab 15.18a 12.58ab 14.98a 5.41a 72.12b
s4 24.03b 15.95a 12.93b 14.61a 5.29a 72.81b
CK 25.80ab 15.66ab 13.02a 14.22a 6.95a 75. 64ab
DT 22.24h 15.66ab 12.65ab 14.20a 7.14a 71.88a
sl 27.20a 17.20b 12.88ab 13.06a 6.88a 77.22b
3030 2 26.63ab 17.11b 12.73ab 13.31a 6.42a 76.20b
s3 26.36ab 15.86ab 12.74ab 15.03a 5.93a 75.93ab
4 26.38ab 14.92a 11.96b 14.55a 7.9a 75.76ab

0~15 em T2, %03 3 a FEFFRIA HAL B Ri 4%
>0.25 mm HREF- 57N 69.67%, 34 AL IR
Fen T CK.DT Ab 3, Ho A 45 Ab 3R] 22 S AN I 25,
HORiAR > 5 mm - SFEHUBRRR E PR SR A ) & e e
S1.82.S83.S4 AbFHEY R T CK DT AbH H 5 91 i 2 1
2552 ~ 1 mm T IEHUAMES E P A R AA S 5, 4 b
L5 DT.S2.S3 2 9 I 25 1 25 55, H: Al 4 34 i) G 1A
B2ER:5~2mm.1~0.5mm 1 0.5~0.25 mm + 3%
HUABRR R P P SR A B i A A R ) 35 R R (o 2
5t5>0.25 mm b0 ] - HEHLARES @ 1 A R 1A

SR E AR >5 mm(22.11%).5 ~ 2 mm
(14.76% ). 1 ~ 0.5 mm (13. 8%).2 ~ 1 mm
(12.30%).0.5 ~0.25 mm(6.64% ). 15 ~30 cm +
2, Kif% >0.25 mm FIRES EAAMMES 0~ 15
em T ZHARL, A LLRIAR > 5 mm AL & 2 A
BRI dem, S4 PR = T DT AL PR, HoAth 4k
PR ZZ R 252 ~ 1 mm T3NS & M A1 R AR
B, 92,4 AbFE Y DT AL BR S B R 25 S, Hofth
AEFEETCIHE 2ZR:5~2 mm.1 ~0.5 mm T EENL
FE T AR AR & A A PR T B 25 5+50.5 ~ 0.25
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mm - EHUMRASE M A R IR & &, DT B & v T
HABALE; > 0.25 mm 4540 9% 0] + HEHL AR & P [
BAREE S AR > 5 mm(23.04% ) .5 ~ 2 mm
(15.94%).1 ~ 0.5 mm (14. 01%).2 ~ 1 mm
(12.61%).0.5 ~0.25 mm(6.22% ). 30 ~ 50 cm +
JZ Rif% > 5 mm EIEHLBIAS E 2 F R AR i, S
AR T DT AL 3, o Ath Zb B R) 22 S5 AN B 35 5
~2 mm T IEHURAR E Pk A R AR i, S1.S2 b PR
BEET S4 A FE A AP 22 F AR 2552 ~ 1 mm
T IEAUES E P B SRR i, CK AL B 4 Ab 3t
PR R 22 5 oAt A HE ] JE A B 25 551 ~ 0.5 mm
F10.5~0.25 mm - FEAUBEAR 2 M AR AR 245 4k
P AR RN B 22 55 > 0.25 mm AR5 H] 1

KA 5 A /%
Distribution of water-stable aggregates

0 10 20 30 0 10

KR A1 2R A %

Distribution of water-stable aggregates

SRR E P AT R AR 5 BRI > 5 mm
(25.77%).5 ~ 2 mm (16. 05%).1 ~ 0.5 mm
(14.06% ).2 ~1 mm(12.66%).0.5 ~ 0.25 mm
(6.88%)

2.1.3 RERAAFRE S LI AR RIRZ) & S
A RAFIKFRPE I R ARG AR T AR 0T
KAy FR5r QR EE TR, R PR - B T — A~
ARGl RS R H 4 K R A R R Y
B AR L (B 1) AT LUE s, 3ok R A1 3R
B 2R AP A AN [R] 2 30 AN ]
AR AHIEARI RN, 1 ~ 0.5 mm R0 AR A
FrE i ,0.5~0.25 mm R ARRIRIA G ERZ, K
TR B AR

TR T 3R A 1 /%

Distribution of water-stable aggregates
20 30 0 20 40

10 T T 1 10 T
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20 k CK
25
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35

% Depth/cm
¥R J¥ Depth/cm

40
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50

55 & 55 -

IR EAE A1 5 A 5 /%
Distribution of water-stable aggregates

IR P SR A5 /%
Distribution of water-stable aggregates
20

T 1 10 T 1

15 r

DT S1

20
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30 - o

35

¥ J% Depth/cm

40

45

S50 Fem

55 -

IRASTE SR A % /%
Distribution of water-stable aggregates
40 0 10 20 30

0 20 40 0
10 T 1 10
15 15
S2
20 20 1
g 25 k- g 25
o ~
= £ 30 |
£ 30 a
s ] 35t
S sy .
= % 40 [
K 40 =
45 L
45
50 F
50
55 L
55 &
—— >5mm —#—5~2mm —&—2~1 mm

B 1
Fig.1

CK AbFE  FifE >5 mm.5~2 mm.2 ~ 1 mm )+
HETK RS (A1 SR A 1 B - )23 10 U B 34 o v s 2L, A
£ 1~0.5 mm W) T A2 1k 8 3R Se RS A T 3
T REAR 1~ 0.5 mm D) B HE Bl 3 758 338 0 1y 338 00 )
¥, DTALETF KifE > 5 mm.5 ~ 2 mm )+ 3K
TPk TSR AR 3 dt B )2 0 TR BE 18 I i 9 20, i Az 2

1 IO T T 1

15 .
S3 S4
20
25
30

35

VA & Depth/cm

40
45 L

50 L

55

—— 1~0.5mm —>%—0.5~0.25 mm

AEAE L RREKBEAREHEIES 5

Distribution of sieving aggregates at different soil depth

~1 mm H1 1 ~0.5 mm {1 [ 228 Ak 4 R Bl TR B SE 3
TG BAR , B4 0.5 ~ 0.25 mm 1935 128 AL #a 34k 26
KM AR 5 A T s in . S1.S2.83.84 AL #E AN DT
ARFEFE I AL A A HA o X U B RS AT 8 H R v
G B BT 5 | AR IR A RO R T AR RAE AT, (1
S1.S2.S3.S4 A HEAN DT Ab P A R B H AR Z
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Ab,S1.52.83.34 Ab#iH Kife 2 ~1 mm.0.5~0.25
mm P 5 T 28 Ak i 3435 Ry SRR A 386 n, BT B3
FEYA e DT AL PR, Wiki4E 1~ 0.5 mm 1)) 1 A2 1k
AN TR BE IR SE MR BE S 5 Rk, 3xX
YU CK DT AL H AN () AR 122 5, A ] g 2 A5 T
TRk HEAE A LR i fa 5 L )2 A pLs AR
by 4h

2.1.4 KW ARKS A L5 B RS HT
LR R AR V-2 i AR (MWD) R LA
B E AR (GMD) HAE Ay s e - 338 P SR AR 43 A IR
FRSE 08 G bR, 1 X 5 i HAR & G AT R A

LEETebr. HESWLIE M, FEAFELH 3 a5,
76 0~50 em )2 S1,82.83.,S4 DU FT i FH 4k
P DMWD BT CK #1 DT 4b B, H 0 ~ 15 em +
JEZF15 ~25 em L2 R E EE2ZE R S1.92,
S3.84 4bFH DMWD {H#¢ CK b BRI 32 5 14.72% |
13.50% \14.11% . 15.95% ; 15 ~ 25 em + 245 Ab 3
SEHARFLAE 30 ~ 50 em + 2 FEFFERIE AL FEEY
=T CKARFE HHA S AN F B (P <0.05),
0~ 50 cm 1-JZ 1) DGMD {H Fl DMWD {8 %% (A& HLHE AH
o1, #4995 CK Fi DT AL 3A Fr e , 15 15 ~ 25 em +)2
K ACIEA WE V2R

x5 TREALEXNTERARGIEEES N

Table 5 Effect of different treatments on stability parameter of aggregates

T2 b3 TR E AR ﬂzﬁdiiﬁﬁé JURIF-25 B AR IL@%WE% KEETER %‘éﬁi 2%*’?14%‘2
Soil lyers " () (5 ) CFoi) (57 ) iR s
/em (DMWD)/mm ~ (WMWD)/mm  (DGMD)/mm  (WGMD)/mm (WSAR)/% (SDR)/%
CK 1.63a 0.81a 0.83a 0.64ab 91.83a 8.17a
DT 1.68a 0.65b 0.84a 0.61a 90.57a 9.43ab
s1 1.87h 0.82a 0.90b 0.66ab 89.50a 10.50b
0-b $2 1.85h 0.91c 0.89b 0.68b 94.68b 5.32¢
$3 1.86b 0.81a 0.89b 0.64ab 86.71c 13.29d
4 1.89b 0.69h 0.91b 0.62a 83.74d 16.26e
CK 1.83a 0.71a 0.89a 0.63ab 84.72ab 15.28a
DT 1.80a 0.58h 0.88a 0.60a 80.78b 19.22b
s1 1.92b 0.73a 0.92a 0.64ab 83.02ab 16.98a
P $2 1.89b 0.82c 0.91a 0.66h 89.30¢ 10.70¢
$3 1.90b 0.76a 0.91a 0.64ab 85.19ac 14.81a
4 1.93b 0.67ab 0.93a 0.62a 83.26ab 16.74a
CK 2.01a 0.69a 0.95ah 0.62a 80.26a 19.74a
DT 1.83b 0.54h 0.90a 0.60a 84.20b 15.80b
s1 2.12¢ 0.70a 0.99b 0.64ab 81.10ab 18.90a
B30 $2 2.08ac 0.80c 0.97ab 0.66h 84.54h 15.46b
$3 2.04a 0.65a 0.96ah 0.61a 79.44a 20.56a
4 2.01a 0.64a 0.95ah 0.62a 82.43ab 17.57ab

D 0 TR A WMWD (HAS LR, 0 ~ 15 em +)2
A S2 AL B4 CK Al DT AL B i 22 32 v, Hofn b 3t
2R AR, B8 E LT CK AL, Horf s4 4b 3
DT b PR 2: 5 R B3 X RLALTE 15 ~25 em )2
F125 ~50 em + )2 FR I —2, GEHREFFIRIAH 3 a J5
GEHHE AT G 5200 ; WOMD B 5 WMWD {5 % (A H1 1
— B, A5 AR 22 5 N BB RS FTURE S RE B
B A P ARV 2 R E AR, B R A R A
FoEPE. HIRIRS |7 KR oA 3 £, fLBR
FEHE R o

IR A1 R R RS RS A PR R T £
B R ARREE PR B bR, — BT, B

R GEAS R, MO 36 T ah /) R AED 1Y
AR ZE R R R R R AR S ST 3 5 R A5 4k
H 0~ 50 em 4 J2 /KA R AR E 2 (WSAR) 22 3
NS FE 0 ~ 15 em )2, % CK Al DT &b B 1y
WSAR EAHX ALK, B (P <0.01) & T S3.%4 4b
R ECT S2 A0 (B ST ANFR A B2,
15~ 30 em 1 )25 S2 4bFH WSAR 8 . % 7= T DT &b
AN A R 22 F AR E . 30 ~ 50 em 12
S2 A FEE DT AL A PRV AT 25 25 5, ¢ CK Ab 3l i
EPEE . A b PRI KRR A R AR RS R B
25 BHRAEH 3 a5, 54 0~15em +Z+
HEE P RDERE R (SDR) (B R S2 b FRAL, ¥4 8 & /i F
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CK Ab3, S2 Ab 3 i IR T CK Ab¥E ;15 ~ 30 em 12
SDR {H %5 DT &b AR, S2 4b 23 A AR 5% o BH i, 4%
DT B F#AE 22.9% ;30 ~ 50 em + )2 S2 4b 3 5 A%
F CK AbFE . ULEAREATFIRIA H AT DL REAIG 1 e 25 4 14
MR A R T4 e - ah M AR A e e P o
2.2 ARSI LK S 4SRN
2.2.1 EEABHBRFREBIE TIHEABRE
P 2 W K A A - K B R B A A, LR T
FHROKMFI AR, KEREN, LA RRE
ANBIABZGE LT S K3, a] L i % 1 Al
SRR BN E T IR A B 017

26 Al 1,0 ~ 15 em T EVIIRE A B, K F5FT

A FEA BRI & T CK b B, HZE S B (P
<0.01), £ M SI>2>4>DT>S3>CK, [E
ANBWHELT , Ko N B R E W8N, S1ALBE T B i
e, FF T R B A B B I E] K, CK AR [t
%, R ERE AN B B R i, e A B R R
5 S2>81>84> 83> DT> CK, HA& LA CK b2
PRl el 2 25 . RIS HF A H BRI 42 7t
THMABEE (HBRTRE AB R R HIf
ARG it AR, A B, RS
TR N, RIBAT, i A BRI & F DT
AEFRAH 22 AN 2, T2 G R R O0 9 5 R T fig 5 AL
BRLRE 943 A RN kL S i 20 K

F6 AREXTENSHIERRM

Table 6 Effects of different treatments on soil water infiltration features

MIEAB AR FF 4 Smin F 4 10min FF4fi 30min T AL H T A
L il B NEE ABEE o Sable P
Soil layers infiltration Smin infiltration ~ 10min infiltration ~ 30min infiltration infiltration Stable

/cm Treatments rate rate rate rate rate infiltration
/(mm*min~") /(mm-min~") /(mm*min~") /(mm-min~") /(mm=min~") time/min

CK 0.91Aa 0.86Aa 0.71Aa 0.61Aa 0.60Aa 40

DT 1.13Bb 1.02Bb 0.94Bb 0.79Ab 0.75Ab 51

S1 1.59Ce 1.43Cec 1.31Cc 1.13Bc 1.12Bc 55

0~ S2 1.48Dd 1.43Cec 1.32Cc 1.14Bc 1.13Bc 50

S3 1.12Bb 1.02Bb 0.97Bb 0.82Ab 0.81Ab 46

4 1.14Bb 1.01Bb 0.98Bb 0.92ABb 0.87Ab 51

CK 0.75Aa 0.65Aa 0.57Aa 0.55Aa 0.53Aa 46

DT 1.02Bb 0.94Bb 0.87Bb 0.79Bb 0.76Bb 45

S1 1.17Bc 1.12Cc 1.07Cc 0.89Cc 0.85Bb 43

S S2 1.32Cd 1.27Dd 1.16Dd 0.98Cd 0.92Bc 56

S3 1.18Bc 1.16Cc 1.01Cc 0.97Cd 0.92Bc 53

4 1.21Bc 1.17Ce 1.02Cc 0.99Cd 0.95Bc 47

CK 0.21Aa 0.17Aa 0.15Aa 0.15Aa 0.15Aa 30

DT 0.26Ab 0.20Aab 0.18Aa 0.16Aa 0.17Aa 40

S1 0.28Ab 0.22Aab 0.21Aa 0.18Aa 0.18Aa 46

330 2 0.28Ab 0.24Ab 0.22Aa 0.21Aa 0.21Aa 48

S3 0.29Ab 0.24Ab 0.22Aa 0.21Aa 0.21Aa 43

4 0.26Ab 0.22Aa 0.21Aa 0.20Aa 0.20Aa 45

TSR RIKRE FHER 22 S8 (P <0.01) , AR/NG AR 22 % 583 (P <0.05),

11 : Different capital and lowercase letter indicate significant difference at P <0.01 and P <0.05, respectively.

15~30 em 125 0~ 15 em +JZ2 M AEAHDL, )
WA, SRS FF RS H AL LA B R 5 F CK &b
HOHEREE(P<0.01),RI N 2> 4> S3>81
>DT> CKo Bl AB AT, K53 A8 55 i 5
/N, S2 Ab PR B SRR, P T Ak B RRUE A I B[] d
1, CK AL PR (5 2% , A FoE A8 HUR B RN 45
QbR CK Ab P22 R B (P <0.01), H $2.53.S3
AEFR 5 (P <0.05) % T DT A1 S1ALFE, 30 ~50 cm

TIZVE ABET, SRS H AP A B R & T
CKAbFH, HZE R W E (P <0.05), ik 8fE ABA,
FREABREERADE,

2.2.2 RREIAE ;23 H OB K 4 A W 2K 69
#Hrea B 2 AL R FIRIE AR 3 4F,0~ 15 em 1
JZ2 A - FEK R T3 AN, 1 ~ 10 kPa N S3.S4 4%
fb—%, S1.S2 24—, 10 ~ 1 500 kPa P S2.S3
Al —3K, T3S KB AL, ST, S4 38 K IE T B, 78
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4% AL BT R A3, 100 kPa B, 2904 : 2 > S3
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FFENEERY K, AE 1 500 kPa i, 45 40 BE& /K 3 5
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~50 em 2,76 1 500 kPa I}, 840 B & K B 44 75 T
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Fig.2  Characteristic curves of soil moisture atdifferent depth
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