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Effects of Different Tillage Methods on Soil Environment,

Maize Yield and Economic Benefit
LI Hong', ZHANG Zuo-gang’, XUE Jin—ai’, LI You—lian®
(1. College of Life Sciences, Shanxi Agricultural University, Taigu 030801;
2. College of Agriculture, Shanxi Agricultural University, Taigu 030801, China)
Abstract: Four cultivation methods of mechanical cultivation(CK), no—tillage(MF), subsoiling + rotary tillage
(SS) and subsoiling fertilizing 4 rotary tillage(SF) were adopted to determine the effects of different tillage methods
on soil environment, soil nutrients, vertical distribution of root dry weigh, maize growth and economic benefit. The re-
sults showed, compared with CK and MF treatment, SS breaks the plow pan and increases soil permeability, soil
compaction remained almost unchanged and less than 909.8 kPa at 0-40 c¢m depth in subsoiling fertilizing, whereas
that in control plots was significantly higher and up to 9 948.1 kPa at >20 c¢m depth, and soil bulk density decreases
from 2.31 g/em’ to 1.28 g/em’. In the 41-60 c¢m soil layer, deep—till tillage roots accounted for more than 23.55% of
the total root weight, increasing the total root amount in the deep soil of the farmland> 30 ¢m; the maize yield from
high to low were in the order of SF>SS>CK>MF, the maximum yield is 14 775.8 kg/ha; SS and SF treatment in-
crease net income by 12.85% and 18.57% respectively compared to CK, and the unit output benefit is significantly
higher than CK(P<0.05), the net profit of MF decreased by 24.93% compared with CK.
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Table 1 Chemical properties of experimental soil

IR (%) A %W (mg/kg) HRLEN (mg/kg) HHLF (¢/ke) pH{H
Soil depth Total nitrogen Available phosphorus  Available potassium Organic matter pH value
0~20cm 0.125 43.50 202.88 19.74 8.18
21 ~40 cm 0.081 10.85 86.21 10.91 8.02

1.2 RWigit

R T 2017 4F 4 A 2 20194F 10 A %22 3 4R 1E
LLPE2E KA B & e Stk A 7 . X0 1 K T B
PLIX IR, 4 FhFFEALEE, A5 bFE 3 IRE . .
AN TR A 2.5 mX40 m, #1830 em, 171 60 cm,
FRFE 25 A 55 550 FR/hm?, 4% b FRE it HAIE (R &K
N 2 f0 45%) Bl I (B 1 — 4 , P05 B 1 44%) K AR
(EALFF K.0)o Tt A ARTR] , ¥ PR ER 240 ke/hm® B
fif — 4% 175 kg/hm® , SALHR 150 kg/hm?, HiH 70% &
RE R4 R A AEAE Ry FE AR RS AP — R P A, T A%

30 RN T WHENE . BEAEBHELLEE e 2% B N
it AEZK SN AR AR TR

TRAA TR AE AL BRAE 0 ~ 40 em + )2, B 55 A
AL 1 050 kg/hm® (N-P,0s-K,0 24-14-7, i 3%5r=
45%) , BEIRAMEAML — St A o A:4F 4 H 26 H &R,
FEFPHTT 4 7 18 HilAT 1 RigHE LAkb s 1 , HoAth
FH [ 48 R i 47 [) 0K o B, 9 H 25 H 7R H (3R]
K T EAZHCEFE I GAZ IR AR &R L, 31k
A WE HIERTEE R0 & MR R 48R, 10 H 10
H D/l = liesk

#2 | ® & it
Table 2 Experimental design
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Treatment Cultivation method
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Fig.1 Hardness curve of different tillage on 0—40 c¢m soil vertical cross section
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Table 3 Bulk density of different measuring points on soil glem’
Ak 3 + 2 (cm)  Soil depth
Treatment 0~10 11~20 21~30 31~40
[ CK 1.15:0.14 a 1.27:0.22 b 1.78+0.11 b 2.15+0.24 ab
MF 1.21+0.13 a 1.35£0.21 a 2.03+0.18 a 2.31+0.56 a
SS 1.16+0.08 a 1.24+0.15 be 1.27+0.23 ¢ 1.30+0.17 ¢
SF 1.15£0.12 a 1.22+0.14 ¢ 1.28+0.17 c¢d 1.28+0.31 ¢
ll'g/R] CK 1.29+0.11 a 1..30+0.15 a 1.56+0.14 b 1.99+0.21 ab
MF 1.31£0.23 a 1.33+0.31 a 1.92+0.23 a 2.12+0.19 a
SS 1.27£0.19 a 1.26+0.12 a 1.29+0.24 ¢ 1.32+0.16 ¢
SF 1.25+0.13 a 1.27£0.15 a 1.30£0.15 ¢ 1.31£0.22 ¢

1 : SN ING R R 25 57 1 35 (P<0.05) . T &[],

Note: Different capital letters show significant difference at the 0.05 level in the same row. The same below.
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Fig.3 Comparison of available P content in different treatment on soil
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Fig.5 Comparison of organic matter content in different treatment on soil
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2.3

AT 5 B4 N 37.25% | 34.63% | 46.46% .
47.55% ,MF RbBRFIT (& LA T Ré , SS AT SF AR PR T & Ee
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Table 4  Effects of different treatments on the vertical distribution of dry root weight

ib MRTE I Root dry weight
Treatment Total root dry weight 0~20cm 21 ~ 40 em 41 ~ 60 cm
CK 45.1£1.19 ¢ 189 16.8 9.4
MF 30.9+2.21d 20.4 10.7 42
SS 60.7+1.32 b 182 28.2 143
SF 65.4+1.78 a 18.5 31.1 15.8
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AEH 7 21.81%; SF FI SS AL FENZAE T, 2017 4
477 9.65% . 13.98%% 2019 4F- 1477 14.58% . 19.28%,
F W] SF A1 SS A BERE M5 - HEIR Z 1Y T IS5 3
It HER)ZE T AR AR RIRFL AR T E K
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Table 5 Effect of different cultivation treatment on maize yield components

Ay b IS AR REREL THIH () i L CK 17 (%)
Year Treatment (cm) Number (Ki/R) 1 000-grain (kg/hm?) More money
Spike length of spikes Number of rows  weight Yield than CK
2017 CK 17.1+1.51b 16+0.56 b 548.1£15.61 ¢ 254.6+2.17 ¢ 12 658.4+125.97 ¢ -
MF 15.9+1.12 ¢ 16+0.23 b 537.2+12.78d  247.1x1.96 d 10 694.9+209.78 d -15.51
SS 17.9+£2.07 b 18+0.42 a 591.2+£20.14b  298.7+2.01 b 13 880.1+177.54 b 9.65
SF 18.7+£1.54 a 18+0.21 a 644.4+16.84a  331.4x1.79a 14 428.0+96.81 a 13.98
2018 CK 16.5+1.26 ¢ 16+0.12 551.2+13.78 ¢ 251.9+3.11 ¢ 12 848.7x141.41 ¢ -
MF 15.7x1.34d 16+0.78 b 524.9+21.12d  241.9+2.46d 10 398.9+156.78 d -19.07
SS 18.1+1.52 b 18+1.56 a 591.8+19.56 b 301.7+2.56 b 14 391.6+201.97 b 12.01
SF 18.5+1.78 a 18+1.24 a 649.5+19.57a  337.8+3.14a 14 907.5+178.64 a 16.03
2019 CK 16.7+1.23 ¢ 16+0.33 b 549.7x17.6 ¢ 259.7+1.97 ¢ 13 009.7+200.1 ¢ -
MF 15.5+2.01d 16+0.57 b 521.8+1598d  239.4x1.49d 10 172.8+169.1d -21.81
SS 18.4+1.97 b 18+0.94 a 594.7+20.14b  304.8+£3.12b 14 907.1+139.7 a 14.58
SF 18.9+1.62 a 18+1.11 a 652.7£19.54a  340.7+2.19 a 15517.8+149.72 a 19.28
*6 NEHIEAETEEREN =HREFEH
Table 6  Analysis of different tillage methods on input, output and net revenue in maize production Jt/hm’
& a3 7 E BHES R NEREE e AIETE| L CK 38
Year Treatment Output value Cost of cultivation ~ Cost of management Net profit (%)
and fertilizer More money than CK
2017 CK 17974.93 ¢ 975 5250 1174993 ¢ -
MF 15186.76 d 0 5250 9936.76 d -15.43
SS 19709.74 b 1200 5250 13259.74 a 12.85
SF 20 487.76 a 1200 7050 12237.76 b 4.15
2019 CK 18473.77 ¢ 975 5250 12248.77 ¢ -
MF 14 445.38 d 0 5250 9195.38d -24.93
SS 21 168.08 b 1200 5250 14 718.08 a 20.16
SK 2203528 a 1200 7050 13785.28 b 12.54

WG B KT 045 1.42 JT/kg 3L RAIHL
WHFERT 2 Geied 9% R 975 J0/hm*; S k2% F
0 JG/hm” 5 T B F1 T 2 it AE R 7 9% 1 R 1 200
JC/hm’ o TRAR PR A 3 ARV TR B R, 75 2R

FH 120 570 B RHERALEERTHEE  TRFE I, BHERL
AT A A A AR TR DRV AR B R P B
T 100% . oA F )45 BB AS AH R, Fl 7 2% A
600 Jo/hm®, 7K HL (BREE AT 24 AR S N 155 s 2
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FHFET 4 650 T0/hm® , RFAGEEIEAE A TBRASE L 1Y
Ii) It 7 it A SR AR, HEDRE R ASEE i1 1 800 JC/hm?,
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