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Effects of Straw Mulching and Tillage on Soil Water Characteristics

LIU Jilong' LI Jiawen' ZHOU Yan' FU Qiang' ZHANG Lingling’ LIU Lu'
(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China
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Abstract; By analyzing the effects of different straw mulching amounts and tillage methods on the soil
porosity, soil water retention property, soil water supply capacity and soil water effectiveness in 0 ~
20 cm, 20 ~40 c¢m and 40 ~ 60 cm soil layers, the mechanism of straw mulching and tillage methods on
soil water characteristics in black soil region was revealed. The result showed that soil water retention
property, soil water supply capacity and soil water effectiveness were closely related to soil porosity.
Under conventional tillage treatment, the soil total porosity, soil capillary porosity, soil water content
under the same soil water suction, specific water capacity and available water content under straw
mulching treatment were higher than those under bare soil in 0 ~20 ¢m, 20 ~40 ¢m and 40 ~ 60 cm soil
layers. Under straw mulching treatment, the soil total porosity, soil capillary porosity, soil water content
under the same soil water suction, specific water capacity and available water content under no-tillage
treatment were higher than those under conventional tillage treatment in 0 ~20 c¢m, 20 ~40 ¢m and 40 ~
60 cm soil layers. No-tillage with straw mulching treatment affected soil porosity, soil water retention
property, soil water supply capacity and soil water effectiveness. Under no-tillage treatment, soil total
porosity, soil capillary porosity, soil water content under the same soil water suction, specific water
capacity and available water content were increased with the increase of straw mulching. Soil porosity,
soil water retention property and soil water supply capacity were decreased gradually with soil depth. The
most suitable straw mulching and tillage method in the study area was no-tillage with 150% straw
mulching.
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Fig.2  Soil moisture characteristic curves in 0 ~ 60 c¢m soil layers for each treatment

R K Y S T CK R AP S0 T L EE LB
BE R R HOK RS Mg 1 R ek . R
B 4T ,NML 5 CM1 A 0 ~20 cm 20 ~40 cm
J 40 ~60 cm + JZ - HEHRFK P S BE a RE AT B 56 A%
PF T Gk b 38 A AL G B A A B0 5 - 3R KM B
TR NS A B A R K R, R TR 2
IR B A LB . SRR RS AT 25 R K
PR AL o VE RS AT o, 22 o B RS AT
IR VE A, Sk kit - e Bl , ELAS R 9 S W K
WA BRI TRE R
2.3 BABEEMHEAXT LIERKENHEIE
W H KT )2 100 kPa B (1 B /K 25 o ) AR
- Ho A e SR K RE 7 0 B 3 O A5 A BR R
JZ LKA R, A M 0 ~20 cm 20 ~40 cm
J 40 ~60 em + 2 +HEAUKRE 11 5 R K AR
et —3, MF KK I F,0~20 cm 12+
oK 25 B R B /MR IR S NMIL. 5 NMI, CMI |
NMO. 5 .CK ZbHH,20 ~40 em % 40 ~60 em + 3 H /K
A KB N AK R O NM1. 5 NMI, CM1 , CK,
NMO. 5 Zb# . 0 ~20 em 20 ~40 cm 40 ~60 cm +J2
NMO. 5 NM1 NM1. 5 -+ 38 bb /K 25 s 249 Bt 5 A1 3 o5 i
B g o A2 A AE &4 TF,0 ~ 20 em 20 ~
40 cm 40 ~60 cm - JZ CM1 + 3 bk 75 555 CK A
Fe il 11.86% .9.03% \9.24% , F5 # 25 % 4 i
T MK RE T, X S S HE S — B0 ~
20 cm .20 ~40 ¢cm 40 ~60 cm 1 2 T HE LKA H
NM1 % CM1 4% 51 /& 2.58% 17.78% 3. 94% ,
AL a2 0T, S Bk 3 A% S8 B A A G 3 i 1 e It
KRBT .
2.4 BHBESHHEAXI LB ERERZ M
R A8 4 0 T SR P e o A, - 3K AT 4y
NTE K A ROK Ok GREOK ! . kLAl
H,5 CK A5 ,0 ~20 cm .20 ~40 ¢m .40 ~60 cm 1
JZ NMO. 5 NM1 NMI1.5 &b B 4 38 7K 53 & B3t A 2
RAMEARL, 25 )2 E K B Y BE RS FEE 5 R
iUk 20, B py K #/ J NMO. 5 NM1 . NM1. 5 4b B ;

4x10* - ’ -
X D7) cx
N CMI
: Ml
3x107 - LB B NMO.5

%wl‘sb

2x107

Feok &/ (em®s (cm®-kPa)™)

1x10 .:
0 N
2 20

LR em

B3 T4k PR A% 4 J2 B H K & i
Fig.3 Specific water capacity of soil suction in each layer
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Tab.1 Soil moisture constant of different soil

layers under different treatments
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CK 12. 83¢ 17.03* 11.50° 5.53" 0.252*
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