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Effects of Different Intertillage Methods on Soil Moisture and Soybean Yield

HUANG Bing-lin, WANG Meng-xue, JIN Xi-jun , ZHANG Chun-yu, ZHANG Yu-xian, HU Guo-hua
( College of Agronomy, Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract: In order to reveal the effects of different intertillage measures on soil moisture and soybean yield. Considering the
depth of subsoiling, time and frequency of subsoiling and ridge, we set four tillage methods, including advance ridge, advance
subsoiling, conventional subsoiling and conventional ridge in this study. Measures to study the effects of different intertillage
measures on soil condition, moisture content, growth and soybean yield. The results showed that subsoiling of the bulk density
of soil decreased by 3.1% - 6.4% compared with that of the ridge. The moisture content of advance subsoiling and
conventional subsoiling in each soil layer was significantly higher than that of conventional ridge at each stage. Advance
subsoiling and conventional subsoiling were significantly higher than that of conventional ridge by 10.8% and 19.1%
respectively in 0 — 5 cm soil layer at seedling stage. The soil water storage amount of advance subsoiling and conventional
subsoiling was significantly higher than that of conventional ridge, with the largest difference in pod bearing stage, which was
21.5% and 16. 3% higher than that of conventional ridge, respectively. Advanced subsoiling or ridge increased LAI, among
which PT1, advance subsoiling and conventional subsoiling at pod stage significantly increased by 28.5% , 32.2% and
22.7% respectively compared with conventional ridge. Plant height in the early and middle stages of soybean was significantly
increased in advance subsoiling compared with conventional ridge, while there was little difference in the later stages. By
reducing soil bulk density and increasing soil moisture content and water storage advance subsoiling promoted the increase of
soybean LAI and soybean height, resulting in higher dry matter accumulation in various organs, and finally increased the yield
of soybean. Finally, the yield of advance subsoiling increased by 8.7% compared with that of conventional ridge. This
research indicated that advanced subsoiling was helpful to the increase of soybean yield in this region.
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Table 1 Different intertillage methods

i3 Stage
Ab P
54 ~5d
Treatment Les V2-V3 V4-V5 V6-V7
4-5 d after the sowing
PT1 N = s+ K+
PT2 BHn 25 ~30 cm BRFA 30 ~35 em + ki + Kb+
PT3 RIS 25 ~30 em M 30 ~35 cm KR+
PCK N H K+
1.3 7%

1.3.1 XERHFIBEETHMNE T2017 FE
KA 1 2018 4F R G R HUEA T ERAE I
T HEAEE, FEATMEIA S em EHARR LA REE 0 ~20 em
1) 48, AN NI 2 T REALR 6 S, AR
VEWIFEFT R B RN B 55 | B e TR ST HCE 3 11 483857
RIS ] S 50 2
1.3.2 X3ELKRZNH

(1) HIEARFE K I IR S K &
RS 5 RE IR B B A R 2 w0 R R A (L
NZ99-TWS-3 ) MM . AXAFE TR Ab B 55 DU 25 28
b BRE AR N 5,15 R 25 em IRAY )2, SEEEIE

W e K &, B /NIRRT U I IOR S A
W B A R RS T d P e AT )
Br, 73 HAE & A 3L 8:00 A1 14:00 A& /K & o

(2) WK I HIEIEK & (mm) = £ )2
JEEE (em) x B AR (%) x + 45 H (g-om ™)
x10 4
1.3.3 XeB&E . THRE =254

(1) REJEAM & TR I 455
) ORI A TR R IBORE . B b BRPR IR S AR A AR
FAER R G, 3 WE S, &Pk, A LI-3100 i
T AL (S Li—COR 2] ) P i AR, 3153 o
T ARFE AL : T AR 4 = v SRR T AR



70 KR 14

(2) TN A « A48 B H 2 0 R E J7 i
174535 7E 105 C 2575 30 min, 80 °C 4tz {H &,
HAE TH.

(3) i < A6 K G WA T I, A
AERPEE 1 m® AR PR AR BR, 3 W A I E
PRAE R 1) B 250 B RR T 88  E 25 1 8, KO AF kL
7 80 CHt = H, I K G BRI | R, >
AbPE 3 RHER
1.4 HIEHHH

K JH Excel 2010 g7 80384031 ; 5% A SPSS 17. 0
) Duncan’ s y #E472b B E] A B PR 28 07 22 534 5 SR H
Origin 2018 #1724,

2 HREHH

2.1 AEHHHEEIT L ERRHRN

2,11 X3gAEE hER2 WM, B R R
R, LR HIRA LT 55 o AHAS [R] B e X AN )
TRREMEEEWIF AR, 720 ~30 cm £ +
JEH, 2 Ab FAEL PCK 22 57 A W 25, {H 2 TRAL Ak 2
(PT2 .PT3) Ik T 45 L4 (PT1 (PCK) , H PT2 4b
PR R VS 5L PT3 Z 04T 1 B+, [AAER 3
HHA i e A T A, 3 PR A TR A RE AL
B )2 T TR LS )23 , A0t T e A SR A LA
IR ZATH TR A

R2 AREPHEENTIERENZ N
Table 2 Effects of different intertillage methods

on soil bulk density (g'm™)
QbR 2R IE Soil depth
Treatment 0~10 10 ~20 20 ~30
PTI 1.15£0.02 a 1.29£0.02a 1.3920.03 a
PT2 1.12£0.01 a 1.25+0.04a 1.3520.06 a
P13 1.09 £0.04 a 1.25+0.02a 1.3220.05a
PCK 1.13£0.05 a 1.29£0.01a 1.4120.03 a

() — 51 v i 5 AN Rl /NG R R AN [ Ab BR8] 22 5 18 8] 5%
FKFo T,

Different lowercase within a column indicate significant difference at
0. 05 level. The same below.
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Fig. 4 Effects of different intertillage methods on soybean plant height
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Table 3 Effects of different tillage practices on soybean dry matte (g)
A= H Lb B E-g i T ST HE AR T
Growth stage Treatment Dry weight of stem Dry weight of leaves ~ Dry weight of pod skin Dry weight of seed
T 9 PT1 3.58+0.32 a 11.11 £1.83 a
Seedling stage PT2 4.12 £0.09 a 11.46 £0.57 a
PT3 3.59 £0.56 a 10.36 £0.88 a
PCK 3.58+0.12 a 8.19+0.31 b
ZEYEI PT1 21.26 £5.96 a 35.25+£7.40 a 4.21 £0.74 a
Podding stage PT2 25.75 £3.44 a 41.33 £5.60 a 5.70 £1.59 a
PT3 25.22 £3.61 a 35.79 £4.38 a 3.66 £1.81 a
PCK 23.68 £3.97 a 34.84 £5.96 a 5.00+1.82 a
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Growth stage Treatment Dry weight of stem Dry weight of leaves  Dry weight of pod skin Dry weight of seed
R PT1 23.70 £2.26 a 16.98 £2.95 a 46.80 £10.47 a
Maturity stage PT2 22.22+£2.68 a 18.18 +1.37 a 49.85+1.17 a
PT3 21.23 £3.23 ab 17.45 £4.50 a 44.95 £6.95 a
PCK 14.40£1.23 b 15.51 £0.58 a 43.02 £2.68 a
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Table 4 Effects of different intertillage methods on soybean yield and yield composition

Ab 3 FEEH FARRIERL BARRRLEL JERA: S B8 /S IATH P
Treatment Node number  Pod number per plant Seed number per plant 100-seed weight/g Seed weight per plant/g  Yield/(kg-hm~2)
PT1 1264 +1. 11 a 28.39+2.84 a 67.89 +£9.76 a 21.41 £0.62 a 10.87 +1.42 ab 3279.08 £547.85 a
PT2 12.94 £0.47 a 29.42 +0.44 a 68.50 +6.78 a 21.58 +0. 15 a 12.18 +0.83 a 3324.77 £306. 82 a
PT3 11.45+2.53 a 24.20+1.04 b 61.49 +5.54 a 19.80 +0.19 b 9.88+0.22 b 3027.89 £241. 18 a
PCK 11.70 £1.53 a 24.99+1.01 b 59.87 +2.19 a 18.67 £0.23 ¢ 10. 47 +0. 56 ab 3059.32 £471.32 a
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