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Research Progress of Conservation Tillage Technology and Machine

HE Jin' LI Hongwen' CHEN Haitao° LU Caiyun' WANG Qingjie'
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract. Conservation tillage technologies mainly contain no/minimum tillage seeding, crop residue
management, subsoilling technology and topsoil tillage technology. Based on the analysis of global
adoption, technical modes and application benefits of conservation tillage, this paper reviewed the
working principle, technical characteristics and developing trends of conservation tillage in four key
parts, including crop straw and residue management, topsoil tillage technologies and machines, no/
minimum tillage seeding key technologies, and subsoiling technologies. Combined with the research
progress and application requirements of conservation tillage in China, current technical difficulties were
analyzed and generalized, and future research emphasis and development direction were provided as
following aspects: improving processing craft and materials of machine’ s key components, strengthening
basic theoretical research, optimizing machine structure, enhancing the intelligent measuring and
controlling technologies and information management ability of machines, combination of agricultural
machine with agronomy under conservation tillage, forming regional-suited technical pattern and system.
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Fig. 1  Global application of conservation tillage
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Fig.2  Countries with larger adoption area of

conservation tillage
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Tab.1 Typical technical pattern of conservation tillage
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Tab.2 Blade types together with their principle, description and applications
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Tab.3 Typical machines for crop straw residue management
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Tab.4 Typical machines for topsoil tillage
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Fig.3 Schematic diagram for gravitational stubble

cutting and anti-blocking disc
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Tab.5 Typical gravitational stubble cutting and anti-blocking no tillage seeders
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Fig.4 Schematic diagram for powered anti-blocking technology
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Tab.6 Typical powered anti-blocking no tillage seeders
K 3 Bl 1
e %% i HAR
2BXS - 16 70 % B i ALK TF 7 5 0 00 b AT Sty (AT ) BE M 2E | 5 47 35 N b 32 AN O
AL ES e MU /N SR TRC 16 17 IR A8 770 AR LR 98 3. 25 m, BLI
Bt 1030 kg, B2 /7 66.2 ~88.3 kW fEAV 32 0.9 ~ 1.6 hm®/h
SR e E T2 0 T ORE R T W AE I 3h R R R e . SR AT
JBFM — 18 ) 6t i RIS A BERE . ANERE AT AL 18 47 AT HE 25 em; FORIEFh
AL KBk P45 47 4706 40 em. fF M W 55 2 m, BL R BE 790 kg, il 45 55 )
62.5~73.5 kW fEAV2% 2 0.2 ~0. 6 hm®/h
JBMYF — 18.(6) ) 6 AT V8 4 %k B — L BEHE T, BERE TT X R FPAT L AAR FE RS A AT B A
T T N R AT AL 18 A7 T 20 em s TR SR TR 6 7 7 45 ~
e 75 emo FEALBEE 3. 6 m, HLELR i 1 480 ke, FEES 241 73. 5 kW 1 |
. Seeder 4 B 4 HITFB 22 8 P IR R B 3 5 R RSB ) el 2 4R T 1 4R ) 41,
appy Seeder n n . . . ; .
a5 RN FLVBYRE BORE 25 DB BB M0 AR . HLILTTRE 22,5 em R T2 10
7,90 2.23 m
2BDPM — 12 7 % 3t A A ) e A UL AR A8 TR v R A% 2 B 2l 13 4 U e g R )
%anﬂ:h IR F0 403 mun, HLELA ML XE - MBI o /e 4 60 5 12 7 AT
18 cm; FAKIFEFITE 6 47 AFHE 54.5 em ,/EME %% 0. 43 ~0. 86 hm>/h
SRR V7 2B I R 3 2k PR T SE /N A AT 120 mm 5 240 mm )
2BMQF — 6/12 %I 4 - FeAE AT F K 590 mm %547 DL K& K T 360 mm % 47,210 mm 5
0 127 - 510 mm GeA 47, BB 860 ke, Ml W95 1. 94 m, 253 )y 58. 8 ~
73.5 kW, fE %% 0. 40 ~0. 67 hm®>/h
SR FH X B A0 8 2K 110 97 AR e, K R 3 VR 0 1 R R RTAR A R AT o 8
2BMFJ 7 51 60 B4 it %?ﬁ 32 0 P 2 2 O 6 , 5 7 B R T AR W RS R
R e B 1E) B 400 mm , 77 4% 1] B 90 mm, J1 1 o] % £ 375 mm | A VR ¥
30 mm, YEMLATHL 4 17 .6 1755 B E3h /1 51.5 ~ 81 kW
S i = I e 2 2y Ry TR B A 2 L Ry PR D R R A BT S, JT B 3 A 18
The Combo + Happy LN N .
Seeder 12 + SO T, A I i B e 1) B T K R AT R W EL 1) 3R R LIS O, TAE
e LSRN W95 1800 mm, T fE4C 0. 26 ~0. 30 hm?/h

A 5

2 HETT 18 Bs 3 i FRL A

Fig.5 Schematic diagram for multi-row opening

and anti-blocking technology
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Tab.7 Typical straw-flowing and anti-blocking no tillage seeders
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