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FJE BERE, A iE it 2 mm PR, TIRWIMA S KRR
FHET 3047 5E A 3.37%, 0~20 cm TRJE L% E
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M 7.01. WRIGHTFHAEF N 2019 K RT T KAEF,
EKFE10.9%, R 4. 7. 10 em KR KFEFT .
1.2 REHZE

MBS S A, G LB i 5 Tk
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IR BE RN K 43 NS B2, FH N AR 3 S0 3R A WL
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FEAE R AR /N RN Je A, B ik - R A K
SYSCEEACER . ARSI RE A, R S LR
A 0~20 cm HE HIERE 1.3 glem’s 20~30 cm ERE
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Fig.1 Test device of soil water infiltration
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Fig.2 Influences of single factor on water amount of infiltration
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Table 1 Levels of test factors
KT FEFFIRILIR FEFFR I & FEHKE
Levels Depth of mixed Quantity of mixed Length of
v stover Xj/cm stover Xo/% stover X3/cm
-1 10 60 4
0 15 70 7
1 20 80 10
2.2.2 REERE T

WIGARINE 2 s, R4 2 458, FIA Design
Expert B AF3EAT 2 ol & M A 7 #r, LBk E S A
FHRERE . RATRIEE ., BHKER 3 MERRAR
Mo B [T (AR, ans (1) Fow, HXE AT B P
g 3 frs.

Y =0.54622-0.01114.X, —0.0066 1.,

-0.00778X, —0.00009.X, X, +0.00023X, X, (1)
-0.00023.X, X, +0.00029.X; +0.00013.X;
+0.00068X;

F2 BEEHTAERER
Table 2 Test design and results

o RHEEE ormme o ks HIEER
R CTE RS De7g thxof Quantity of Ltén oth :f Water amount Wetting front
Test No. mixed mlxe% stover/cm . . migration

stover/em stover/% infiltration/L time/min
1 10 70 4 0312 56.22
2 10 60 7 0.301 55.49
3 10 80 7 0.296 55.07
4 10 70 10 0.292 54.85
5 15 60 4 0.287 54.08
6 15 80 4 0.282 53.51
7 15 70 7 0.268 53.13
8 15 70 7 0.266 52.89
9 15 70 7 0.271 53.61
10 15 70 7 0.267 52.76
11 15 70 7 0.269 53.37
12 15 60 10 0.279 52.95
13 15 80 10 0.261 52.14
14 20 70 4 0.264 52.12
15 20 60 7 0.265 51.64
16 20 80 7 0.251 50.56
17 20 70 10 0.258 49.58

F 2R T 17 ARG IR S R R, EdE ]
A1, BEMFEATVRIEIREE . REAAFREE. M RRK
JE, AL mR R . 9B K E . T R
RIFE T, FEFHRIEIR B KASFHRE I . RS AT B bk
KR T HIEAIFLBR S, KALBR BIAFAE X K AR S 72
BABFEEHPY, FIF LK N B i Kb
R, SR R AR b A FH b B 7E [ K 5 T BUIR RN 7K
BNRMA R L, JRn R IERKEE ), &3
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FE 3 A, AR E ML F=193.15, P<0.000 1,
Tt BH (B AR 2 Sl W 3 5 RS 36, F=0.29, P>0.1,
NARZE, UG BB Ol 5 SE bRt BUAH R A
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BT o AEAY ) — RIURS AR IR X RS ATIR &
X FEFFKE Xp UM N s IR IR AR IR
X REAFIRHEE X0° . FEFFRIE X B i 5 s A8 B
TEAFRBEVRE X, SREFREEE X, U 52, A B IR,
FHRSER P X SR X e i e 2, S8 HIRSAT
RIEE X, SRR X il e . B8 F AR
1287.97. 85.51. 146.64, I RKILNFIE K E T2 £ RINF
NFEFFIRIR R . R FEFHRMEE .
®3 BAUSFHRY
Table 3  Significance test of model

i HER PorR BB g P
Source of variation Sum of Degree of F value P value
squares freedom
A Model 4.48x107 9 193.15 <0.000 1**
X 3.32x10° 1 1287.97  <0.000 1%*
X, 221x10™* 1 85.51 <0.000 1**
X 3.78x10™ 1 146.64 <0.000 1**
XX 2.03x10° 1 7.85 0.026 4*
XX 49x10° 1 19.0 0.003 3%*
XX 423%x107 1 16.39 0.004 9%
X° 2.15%x10™ 1 83.48 <0.000 1%#*
X’ 3.54x10° 1 13.73 0.007 6**
X’ 1.59x10* 1 61.76 0.000 1%*
%% % Residual 1.81x107 7
J3UIH Lack of it 3.25%10°° 3 0.29 0.829 6
%% Pure error 1.48x10° 4
SR Total 4.5%10° 16

e SRR ERMEE (P<0.01) ; *RAEREE (P<0.05) .
Note: ** means extremely significant (P<0.01); * means significant (P<0.05).
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Fig.3 Influences of interactive factors on water amount of infiltration
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Soil water infiltration under mulch tillage affected by maize stovers
returning in black soil areas
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4. Jilin Agricultural Mechanization Management Center, Changchun 130022, China)

Abstract: Conservation tillage has become a promising farming technology with mechanized operations as the main means.
The method of minimum tillage or no tillage planting is widely adopted, where the crop stover and stubble are used to cover on
the soil surface, in order to effectively reduce the soil wind erosion and water erosion, while improve the ability of soil to keep
moisture and water. As a kind of conservation tillage, mulch tillage is mainly used to chop up the stover by a combined tillage
machine and mix it evenly into the soil. As such, the mulch tillage can contribute to soil moisture infiltration, and high-quality
seed beds. After the corn harvest in the first autumn, the full amount of stover-covered arable land was operated directly by the
combined soil planter with the soft rake. In the second spring, the seed bed making machine was used to prepare the whole
field of the seed bed, to build a high-quality seed bed and improve the emergence rate of corn. Most previous research focused
on the effect of stover mulching and tillage methods on soil moisture infiltration performance. However, it is of great
significance to explore the suitable stover returning and tillage method for soil protection in black soil area. In this study, a
Design Expert software and a Box-Behnken test were used to conduct an experimental study on the infiltration performance of
stover on soil moisture in black soil area in mulching tillage. In the column experiment, a quadratic regression orthogonal
experiment was designed with three factors and three levels, including the depth, the quantity, and the length of mixed stover.
The experimental results showed that the significant order of the influence on the amount of water seepage was as follows: the
depth of mixed stover, the length of stover, the quantity of mixed stover. A response surface mathematical model was
established to analyze the influence of various factors on soil moisture infiltration performance, and thereby to
comprehensively optimize the influencing factors. The optimal combination was achieved, where the water seepage reached
the maximum, when the depth of mixed stover was 20 cm, the quantity of mixed stover was 80%, and the length of stover was
9 cm. Using the optimized parameters for experiments, the soil water infiltration rate was up to 0.247 L. The findings can
provide a sound reference for the adjustment parameters in the combined tillage machine in the mulch tillage, particularly on a
theoretical support for black soil protection.
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