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Comparison on 110 cm-ridge Reasonable Plough and Soil Preparation in Maize

LI Bo,CHEN Xi-chang,ZHANG Yu et al  ( Maize Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang
150086)
Abstract
patterns, the soil field capacity ,unit weight, porosity ,saturation moisture content and maize yield of five different land preparations were analyzed.

[ Objective | To research the effect of different tillage methods on soil property and maize yield. [ Method |In 110 cm-ridge cultivation

[ Result] Deep plowing,deep scarification and rotary tillage disturbed the soil of riddles,so these treatments had the lower soil unit weight ,bigger
porosity ,and more soil field capacity. The impact of the physical properties,such as ridge soil unit weight were as followed ,rotary tillage and deep
plowing in autumn > rotary tillage and deep scarification in autumn > deep plowing in autumn > rotary tillage and deep scarification in spring > ro-
tary tillage in spring. The impact of the physical properties,such as furrow soil unit weight were rotary tillage and deep scarification in autumn >
rotary tillage and deep plowing in autumn > rotary tillage and deep scarification in spring > deep plowing in autumn > rotary tillage in spring. Maize
yield performance were rotary tillage and deep plowing in autumn > rotary tillage and deep scarification in autumn > deep plowing in autumn > ro-
tary tillage and deep scarification in spring rotary > tillage in spring. [ Conclusion ] Comprehensivly analyzing the effects of different tillage methods
on physical properties of soil ,maize yield and cost of production showed that rotary tillage and deep scarification in autumn and deep plowing in

autumn were the most reasonable manner for maize big ridge tillage and soil preparation.
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Table 1 Soil moisture content during each growth stage in the soil layer of 0 —10 cm %

74 Ridge units

Z&74 Ridge furrow

JLEE 3 R A H I ] I
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 36.07 aAB 33.20 bcAB 32.89 aA 26.62 cC 27.75 bBC 26.98 cB
@ 37.52 aA 36.08 aA 33.48 aA 38.52 aA 32.01 aA 33.35 aA
® 32.05 bB 35.51 abA 33.60 aA 35.95 aAB 31.46 aAB 31.64 abA
@ 36.23 aAB 33.32 bcAB 32.91 aA 32.05 bB 33.63 aA 32.76 aA
® 32.26 bB 31.62 cB 32.23 aA 32.72 bB 26.75 bC 29.25 beAB

AP RV NG TR A IR HRE] 2257 B35 (P <0.05) s RRIRE FREFoR 2570 B3 (P <0.01)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level
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Table 2 Soil moisture content during each growth stage in the soil layer of 10 —20 cm %

724 Ridge units

7574 Ridge furrow

Lz T F e A AR eI A
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 30.43 aA 31.88 aA 31.02 aA 26.25 bB 33.78 aA 28.98 aA
@ 29.18 aA 33.01 aA 29.87 aA 32.40 aA 30.05 abA 30.50 aA
® 28.80 aA 32.14 aA 28.81 aA 30.61 aA 30.17 abA 31.07 aA
@ 27.68 aA 32.90 aA 26.79 aA 30.58 aA 30.93 abA 31.71 aA
® 32.84 aA 34.91 aA 30.27 aA 31.48 aA 29.51 bA 28.97 aA

T [FFAS NG TR R R AL B 22 5 35 (P <0. 05) s AR FREFOR 225 3% (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

BMEINTE,0 ~ 10 em £ 2 458 H A1 RRK & 2 8 1 7 =0
SEMAAR I BIRAS + BERFSS & (L BRQ)) (& b 77 =X HH ] 47
KR, HAEREA A WO AR, Bl ] f 4R i+ 2
TR (RS0 45 e st Ty 2%t T 0 A 4K b 39 A 8 ) T ) 4
IREFLIRAE /N, 10 ~20 em )2 4 38 FH (] R K 45 A #2 ()
T EES.
2.2 ARAMMEARMNELETERSHEIN
2.2.1 REHEHHETLXF0 ~10 em + 2 HIEATFWEN, H
F30HL,ZH 0 ~10 em )2 H BB FEHHOBHE T XS
HAbB TR s B E 7 2 ) 25 5 2, HA Bk 24 b 1) Bk
P72 2 [B) TG 35 25 5 5 il 301 45 A 1 2 i) G 35 25 55 B
AL L) (DFN@ 2 [] 22 5738 1 35 olib k5K, 2865 0 ~
10 em +)Z240HQ OEEE/N; 210 ~10 em HJEZHKEF

IHUABID(CK) F78 T , TS0 b P 75 2R A A1, 4l
HE 1B A BRCD AN, HoAt Ak B2 5] 25 G 10 35 2 55, IRUEADI A
HERIATE RN, VTR + BB RIRR + FEdtx £k 145
0 ~ 10 em 22 SEIREER , 7] 25 g8 FHE O R T K
B - AR, B A AR R D RE, b Q). B @I T H
AR, A5 B AR A L2 s AL, 22 e
£0 ~10 em 12 FIEA TR F W EN, ZBAZE
W0 ~10 cm +EHEAREPAE L1 ~1.3 g/em’ [ULHD
ZEWRTEIE 1.4 g/em’ AL BIB W AT R KT S

2,
2.2.2 AREFAET AN 10 ~20 em+ )2 +HER T A,

HI% 4 A1, 226 10 ~20 em 2454 B I 1258 5 A [ b
I 25 5 2 R TR RS i ) 25 IR T A, KR



134 BAR AL F

2018 £

AR T FR I A, A PO A T T H Al b
AT IRMRAMER AT, 281 10 ~20 cm 127
LRI TR AR TS BRAS T OURE R AL 22, e b 21D
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Table 3 Soil bulk density during each growth stage in the soil layer of 0 —10 cm o/cm’

724 Ridge units

7%k Ridge furrow

pLzts I Y] Y I L] IR
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 1.08 bB 1.17 aA 1.17 abAB 1.47 aA 1.41 aA 1.41 aA
@ 1.16 abAB 1.18 aA 1.08 bB 1.10 dD 1.26 bB 1.20 cC
® 1.19 aAB 1.13 aA 1.10 bAB 1.21 ¢C 1.23 bB 1.19 cC
@ 1.21 aA 1.12 aA 1.22 aA 1.23 ¢BC 1.21 bB 1.25 beBC
® 1.18 aAB 1.20 aA 1.17 abAB 1.30 bB 1.25 bB 1.34 abAB

TE : [RFAS NG TR R R A BB 22 5 B3 (P <0. 05) s AR FHRER 225 i3 (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

T4 10~20cm TEREERPTIERSE

Table 4 Soil bulk density during each growth stage in the soil layer of 10 —20 cm g/cm
784 Ridge unils Z&74 Ridge furrow
JLEE H 3 ik B Hy 1] FHES] A
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
® 1.23 bB 1.31 abAB 1.30 abA 1.41 aA 1.44 aA 1.38 aA
@ 1.32 aA 1.29 abAB 1.26 bA 1.28 ¢B 1.30 bB 1.31 abA
® 1.19 ¢B 1.23 bB 1.28 abA 1.29 beB 1.33 bB 1.36 abA
@ 1.33 aA 1.37 aA 1.36 aA 1.32 bB 1.34 bB 1.31 bA
® 1.34 aA 1.34 aAB 1.35 abA 1.31 beB 1.37 bAB 1.35 abA

T : PSRV NG TR AR BRE] 2257 B35 (P <0. 05) s RRIRE FRE#oR 2257 B3 (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level
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1.45 g/em’ EERH 10 ~20 em 2 HIEA AT HTHEIN.
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Table 5 Soil bulk density during each growth stage in the soil layer of 20 —30 cm o/cm’

74 Ridge units

Z&74 Ridge furrow

A Y R A H I T HE] JREAJY
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 1.41 aA 1.39 aA 1.44 aA 1.45 aA 1.47 aA 1.43 aA
@ 1.33 ¢B 1.36 aA 1.40 bcAB 1.32 ¢B 1.34 bC 1.34 bB
® 1.28 dC 1.25 bB 1.40 bAB 1.38 bB 1.34 bC 1.42 aAB
@ 1.36 bB 1.35 aA 1.45 aA 1.32 ¢cB 1.38 bBC 1.34 bB
® 1.34 beB 1.34 aA 1.36 ¢B 1.34 beB 1.43 aAB 1.40 aAB

L RIS RING PR AR AR B ) 25 53 135 (P <0. 05) s R RIRE FRER R 22 il . 3% (P <0. 01)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level
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Table 6 Soil porosity during each growth stage in the soil layer of 0 —10 cm %

74 Ridge units

2&74 Ridge furrow

Ab T Filvifi eS| T I S
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage

@ 59.12 aA 55.85 aA 55.85 abAB 44.53 dD 46.67 bB 46.67 cC
® 56.35 abAB 55.60 aA 59.25 aA 58.74 aA 52.45 aA 54.84 aA
® 55.09 bAB 57.36 aA 58.36 aAB 54.46 bB 53.46 aA 55.22 aA
@ 54.34 bB 57.73 aA 53.96 bB 53.59 bBC 54.47 aA 52.83 abAB
® 55.47 bAB 54.59 aA 55.85 abAB 50.94 cC 52.83 aA 49.43 heBC

T AP RING TR A IR BRE] 2257 B35 (P <0. 05) s RRIRS FHE#oR 257 B3 (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

2.3.2  REHHEFZNF 10 ~20 em + 2 F3EFLBEE IS0
H1¢ 7 AT, 284 10 ~20 em L2454 5 I - S FL B i 4%
AP ) 25 59 0 2 RECHRKIE A FLIRE & TR M fL
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20 em + 20O A I 5 H A A B 2 R 22 S,
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Table 7 Soil porosity during each growth stage in the soil layer of 10 —20 cm %

724 Ridge units

727 Ridge furrow

Lz HETIH TS W T eI SRS
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage

@ 53.46 bA 50.56 abA 51.07 abA 46.92 cB 45.79 bB 45.65 bB
@ 50.31 ¢B 51.20 abA 52.45 aA 51.82 aA 50.82 aA 50.44 aA
@ 55.10 aA 53.46 aA 51.82 abA 51.45 abA 49.94 aA 48.68 aAB
@ 49.94 ¢B 48.18 bA 48.55 bA 50.06 bA 49.56 aA 50.57 aA
® 49.56 cB 53.96 aA 49.18 abA 50.69 abA 48.43 aAB 49.06 aAB

RS R NG FRER R A RAR BRI 2257 2% (P <0. 05 ) s AFRE FHRR 2570 8.3 (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level
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225 2 RECH TR BHAL BRI+ HEFLER B & T AR B, Fha
MR AL IR = T AR R ) LB b FEB) (D) Q1Y)
AL B T AR B AT A T B ORAR R R,
W ST R IFR K S AR F ERAEREE ., M
1520 ~30 em )72 ) -+ HEFL R 3 B0 R TR il A0 3 B
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/e
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/N ZETRANERR) B\ @+ AL AR TR A B IR K
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2.4.1 AREBHEITZFT0 ~10 em + 2 FHHEHIE KB
M, F2E9 A1, 284 0 ~ 10 em 4244 B AT AR AL B>
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Table 8 Soil porosity during each growth stage in the soil layer of 20 —30 cm %

&4 Ridge units

7% Ridge furrow

Lz T FEI A A eI A
T'reatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 46.79 dC 47.67 bB 45.53 ¢B 45.28 cB 44.40 bC 45.91 bA
@ 49.69 bB 48.68 bB 47.17 abAB 50.31 aA 49.43 aA 49.31 aA
® 51.57 aA 52.83 aA 47.04 bAB 47.80 bA 49.56 aA 48.11 abA
@ 48.81 cB 48.93 bB 45.16 B 50.31 aA 48.05 aAB 49.43 aA
® 49.43 bcB 49.43 bB 48.55 aA 49.43 abA 45.91 bBC 47.30 abA

T : RPN TR R R R BB 22 5 B35 (P <0. 05) s AR FREOR 2253 3% (P <0.01)

Note : Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

®9 0~10 cm tEREFHALEEGIMESKE

Table 9 Soil saturation moisture content during each growth stage in the soil layer of 20 —30 cm %

724 Ridge units

2&74 Ridge furrow

ibs i S A i i e
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 63.97 bA 65.31 aA 65.31 abA 65.45 aA 65.95 aA 65.94 abA
@ 65.12 aA 65.33 aA 63.89 cA 64.19 bB 66.08 aA 65.52 bA
® 65.54 aA 64.66 aA 64.36 bcA 65.68 aA 65.93 aA 65.50 bA
@ 65.73 aA 64.51 aA 65.80 aA 65.90 aA 65.59 aA 65.98 abA
® 65.44 aA 65.68 aA 65.29 abA 66.22 aA 66.03 aA 66.16 aA

T AP RING TR AL BRE] 2257 B35 (P <0. 05) s RRIRE FREFoR 257 B3 (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

2.4.2 REHHEF N 10 ~20 cm + 2 e Fr8 K &1
o, f3210 AT, 224 10 ~20 em + 245 B AT
AE K I A5 A B 2 ) 22 5 i 3 Ab B (@) B 5 Ab B
O @[] 225 . 3, Fl b ST AN s 0 35 o 3k i 3 K. i
ZEIH 10 ~20 em 2 1) FL B EE 2230k 1 1 A4l e 30 b BECD

AR PR 2 (1) 22 St S0k 25, oA 25 b B 27 [ 2 S AN 2 2%
WE R TR BH AT TR PR Tt Ak B 114 7 A0 55 K v T e B A B A A
BOKE . BRGIRAN, At AR B 2 R] 25 5N 1 3, X 4 10 ~
20 em+ 2 H IR KB RE AR

F10 10~20 em T EEEFRPFTEBEINSKE

Table 10 Soil saturation moisture content during each growth stage in the soil layer of 10 —20 cm %

7224 Ridge units

7%k Ridge furrow

Lz HwiIH TS ) T eI JREAIH
Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage
@ 65.92 bAB 66.06 aA 66. 18 aA 65.98 bB 65.77 bB 66.12 aA
@ 66.24 aA 66.20 aA 66.04 aA 66.15 aAB 66.23 aA 66.20 aA
@ 65.54 ¢B 65.91 aA 66.15 aA 66.19 aAB 66.24 aA 66.20 aA
@ 66.25 aA 66.15 aA 66. 14 aA 66.24 aA 66.20 aA 66.22 aA
® 66.23 aA 65.76 aA 66.14 aA 66.22 aA 66.14 aA 66.22 aA

VDIV SR o N AR B 22 5758 (P <0.05) 3 Aol 5 S dem 0 Sthi it 2 (P <0. 01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level

i 11 A1, 284 20 ~ 30 em )2 44 BN - 5era A
FK AR AR (0] 22 5 3 A AL 3D 5 A b B
Vi) 2 Sl S 2, LA A B2 ) 25 S S B 3 b S A D) . (B
Gz ]2 55 b 3, G U] 4 4 B 22 ) 2 S5 I 28 oA Bl 2
TM2E74 20 ~30 em + 2245 A= B30 4h 3 CO 19 10 055 K ot B

/N, 5 HARAE 2 A 2 5

A T SRR B K R 2 )22 S 0 (A BRCDAE 28 1)
0 ~30 cm )2 FHAl b BE 2 [0] 22 57 .2, Ui -5 Je e B Ak 2
IBUEZES 0 ~ 10 em 42 (4 325, HoAb AL 3] 2 [A] 4K
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Table 11 Soil saturation moisture content during each growth stage in the soil layer of 20 —30 cm %

74 Ridge units

Z&7% Ridge furrow

3 i ) A i A A

Treatment Seedling Tasseling Mature Seedling Tasseling Mature
stage stage stage stage stage stage

@ 65.98 bB 66.09 abA 65.72 cB 65.65 bB 65.41 cC 65.80 cC

@ 66.24 aA 66.16 abA 65.99 bA 66.24 aA 66.24 aA 66.22 aA

® 66.18 aA 66.03 bA 66.01 abA 66.09 aA 66.21 aA 65.88 beBC

@ 66.21 aA 66.22 aA 65.62 cB 66.23 aA 66.14 aA 66.21 aAB

® 66.24 aA 66.23 aA 66.15 aA 66.24 aA 65.79 bB 66.06 abABC

TE [RSNGB FRoR AN R ab B ] 22 53 .3 (P <0. 05) ;K[

BT RFROR 2SN B (P <0.01)

Note: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences at 0.01 level
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