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Abstract

According to the problems of few available no-till seeders and residues-blocking and bed-damaging
during the seeding of wheat in maize residues cover fields in permanent raised beds (PRB) in northwest
oasis farming areas, the new anti-blocking ( residue-chopping and throwing by powered L-type hammering
blade and residue-cutting by knife type opener) and bed renovation ( bed-reshaping by double-wing
plough) ideas were put forward. The powered hammering blade no-till wheat seeder for PRB was
designed. The key parameters for L-type hammering blade, opener and double-wing plough were
determined. The experiment in maize residue cover fields showed that the seeder was effective in solving
residues blocking. Compared with 2BMF — 5 no-till wheat seeder, the spring wheat yield was similar and
bed renovation effect was better with the decreased soil disturbance.
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Fig.1 Structure of powered hammering blade

no-till wheat seeder
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Fig.2 Powered hammering blade residue-chopping device
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Fig.3 Working track of L-type hammering blade’s tip
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Fig.4 Schematic diagram of opener
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Fig.5 Double-wing mouldboard plough and its sketch map of soil inversion
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Tab.1 Test results of anti-blocking capability

of two kinds of no-till seeder
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Tab.2 Soil disturbance of two kinds of no-till seeder
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Tab.3 Bed dimension before and after seeding of two kinds of no-till seeder
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Tab.4  Soil moisture in 0 ~20 cm depth in plots sowed 2008 6398 6452
by two kinds of no-till seeder (seedling stage) % 2009 6341 6299
oy TRRE SOURIREE  20MF-5 HERE ik 6370 6376
/cm ZRB BRI BB R
0~10 16.5 17.0 4 &R
2008 10 ~20 17.3 17.8
T 16.9 17.4 (1) 3h A BT/ 3% B 22 e $F i R HLR A 30
0~10 17.8 18.0 SR TIBEIEER T] T] R TF ¥ SR 2 B 3 U B A
2009 10 ~20 18.5 18.3 ’Eﬁ‘i{?%,mﬁﬂﬂl‘ﬁﬂﬁﬁﬁﬁﬁﬁi\%EZ@E?&%%,W
FHE 18.2 18.2 R EEZRPEFERET ERBHES /I E
REBRER,
3.3.5 fEpr-& (2) 30 71 713/ 2 18] 5 28 S B 9% R WL ZE D D

PR E 2 e R AR DL A B N E P B T BMELT, &5 2BMF -5 B [F & 2 %8 %
RS Fim. s RIIR/NE B E 2 G LIE A P EARFT , BR2HRELF,
1Bt 2008 12009 4EF4EF-H =8 K 6 370 kg/hm’,

3 £ X W

1 McHugh A D, Tullberg J N, Freebairn D M, et al. Controlled traffic farming restores soil structure[ J]. Soil & Tillage
Research, 2009, 104(1); 164 ~172.

2 Hel, LiH W, McHugh A D, et al. Spring wheat performance and water use efficiency on permanent raised beds in arid
northwest China [ J]. Australian Journal of Soil Research, 2008, 46(8) ; 659 ~ 666.

3 RER. WEEBSMALXKRPHESEERRECBIAEMBIRID]. R . FELIAZ,2006.
Wu Jianmin. Research on technology of conservation tillage and the crucial implement in Hexi Corridor arid oasis agricultural
area[ D]. Beijing: China Agricultural University, 2006. (in Chinese)

4 fsg. JEHEBKEEZRPESERARTRID]. b5 ERLKFE,2007.
He Jin. Study on permanent raised beds in irrigation areas of northern China [ D]. Beijing: China Agricultural University,
2007. (in Chinese)

5 REME,EHE,A#. 2BFML-5 B EE 20 # BRI SRR (I]. REVRFEIR,2008,39(2) ;51 ~54,76.
Zhu Guohui, Li Wenying, He Jin. Design and experiment on 2BFML — 5 no-till planter for permanent raised bed []].
Transactions of the Chinese Society for Agricultural Machinery, 2008, 39(2): 51 ~54, 76. (in Chinese)

(T#E67:X)



g0 J¥k . 9QP — 830 U 4 B + YIAB AL 67

2 % x #

1 FEARKAERYRERSER, 2EFRBELY. FEEMFEM]. (L5 P ER A H AR, 199.
2 EHERBRE,EW, S KHF + XLEBRAESRREARWHFRII]. PEEM,2002,24(3) .7 ~ 14
Yan Zhijian,Chen Min, An Yuan,et al. Study on improving the degenerated grassland of stipa gradis and Leymus chinensis
region[ J]. Grassland of China,2002,24(3):7 ~14. (in Chinese)
3 RAE. EHAPVMMAIM]. FFRER. AR H AR B R ,2002.
4 Snyman H A, Preez C C . Rangeland degradation in a semi-arid South Africa— II : influence on soil quality [ J]. Journal of
Arid Environment, 2005,60(3) : 483 ~507.
5 Zhao H L,Zhou R L,Zhang T H, et al. Effects of desertification on soil and crop growth properties in Horqin sandy cropland
of Inner Mongolia, North China[J]. Soil & Tillage Research,2006,87(2) :175 ~ 185.
6 BB, FRE. LH¥(M]. dum - ERL SR ,2006.
Klute A. Methods of soil analysis part 1 —physical and mineralogical methods{ M]. 2nd ed. Madison, WI; SSSA, 1986.
Motavalli P P, Anderson S H,Pengthamkeerati P, et al. Use of soil cone penetrometers to detect the effects of compaction and
organic amendments in claypan soils[J]. Soil & Tillage Research, 2003,74(2) :103 ~ 114.
9 ASAE Standards. S313.3. Soil cone penetrometer[ S]. 1999.
10 ZFEFL AER. BB EEHEMBRMELE SR IM]. U UM T At ,1997.
1 EE. YU RE (M. LB AR AR, 1995.
12 JeERETEAE. RV EAFIM]. 05 b BRI R, 1991
13 Maciej M. A torque evaluation for a rotary subsoiler[ J]. Soil & Tillage Research, 2005, 84(2): 175 ~ 183.
14 Jafar Habibi Asl, Surendra Singh. Optimization and evaluation of rotary tiller blades: computer solution of mathematical
relations[ J]. Soil & Tillage Research, 2009, 106(1): 1 ~7.
15 ZEMH,REE B TAERGRIT IERNOHR( ) [J]. MHTEBEER,1983(1) 41 ~56.
16 Lee K S, Park S H,Park W Y. Strip tillage characteristics of rotary tiller blades for use in a dryland direct rice seeder[ J].
Soil & Tillage Research, 2003, 71(1) :25 ~ 32.
17 You Y, Wang D C, Wang G H, et al. Optimization of sliding cutting angle and section shape of the gashing-soil blade[ C].
ASABE Annual Meeting Papers No. 1009013, 2010.
18 JB/T 9700—1999 HEMKHLK KB ITEEN[S]. 1999.
19 ZfH,ES0E, LK, % Eam L TIRAUG I T B R T]. P EPI4,2010(9) :60 ~62.
20 You Y, Wang D C, Wang G H, et al. Effects of a soil-gashing and root-cutting mechanism on soil properties and crop yield
of grasslands[ C]. ASABE Annual Meeting Papers No. 1008636, 2010.
21 MR, BEW. WESHEEAR L IRILEI[T]. RLHH¥ER,2010,41 () .78 ~81.
Yang Jiaqing, Guo Yuming. Design of rejuvenation and acceleration root-cutting machine[ J]. Transactions of the Chinese

Society for Agricultural Machinery, 2010,41( Supp. ) :78 ~81. (in Chinese)

(L% 55 ;)
6 R, FYSC, M. 2BMF -5 E @ 2/NE BB T]. RYHFE ,2008,30(10) .51 ~53.
Li Taiwei, Li Hongwen, He Jin. Design of 2BMF — 5 type no-till wheat planter in ridge field [ J]. Journal of Agricultural
Mechanization Research, 2008, 30 (10); 51 ~53. (in Chinese)
7 Sidhu H S, Singh M, Humphreys E, et al. The happy seeder enables direct drilling of wheat into rice stubble [ J]. Australian
Journal of Experimental Agriculture, 2007, 47(7) :844 ~ 854.
8 flit, YN, ER,F GEUINIRDEREZRIHFEHILI]. KV THE¥HR,2009,25(11) :133 ~138.
He Jin, Li Hongwen, Li Hui, et al. No-till planter with reciprocating powered-cutter for wheat permanent raised beds
cultivation [ J]. Transactions of the CSAE, 2009, 25(11) : 133 ~138. (in Chinese)
9 fERUHBAR EFRE. KUV T B8 (M]. dE50 P EROL R 225 R 1 i, 2007,
10 k¥R MAMEIRTEM]. JbE VR ITb &R, 1997.
11 BESIBR, FHC, BB, F. 2BMX -5 AUNE-E R GBHERYLEITT]. Rl P ,2008,39(12) :64 ~68.
Yao Zonglu, Gao Huanwen, Wang Xiaoyan, et al. Design and experiment on 2BMX ~ 5 no-till wheat-maize seeder [J].
Transactions of the Chinese Society for Agricultural Machinery, 2008, 39 (12): 64 ~68. (in Chinese)



391 FLTI RN [ e B A RN [H hh&® . ..

(= fardk,  Zutse,  FIRA,  9kEEG,  AEE, sk4i, He Jin, Li Hongwen, Wang
Qingjie, Zhang Xirui, Li Hui, Zhang Dongyuan
1 A ik, RS0, FIRA, 255K, 5K, He Jin, Li Hongwen, Wang Qingjie, Li Hui, Zhang

Dongyuan (H1 [E AV K2 T2, Jbat, 100083) , 5K 5i, Zhang Xirui G pg KA LH T 2%
Bic, 1M, 571737)

H: Aol ST ETPRY]

HELT 44 m of the Chinese Society for Agricultural Machinery
&, &0 2011, 42 (10)

e 8 IR/

1. McHugh A D;Tullberg J N;Freebairn D M Controlled traffic farming restores soil structure[#F3CHITI]

2009 (01)

2.He J;Li H W;McHugh A D Spring wheat performance and water use efficiency on permanent raised beds

in arid northwest China[4M3CHATI] 2008 (08)

3. SR AT A R A A M X AR N EREA OB I 5E [0 18 3] 2006

4. At JE T X [ i 2B R P B AR I (2421 3] 2007

5. R TR 1) 4 (T E 2BFML-5 Y [i] s 28 S BFRE AL e v s [T AR S0 - A0k LB A# 3 2008 (02)
6. 2K UG (T HE 2BMF-5i i A8 /) A2 e DRI LAY Bt DYITIE ST =R BLALHESE 2008 (10)

7.Sidhu H S;Singh M;Humphreys E The happy seeder enables direct drilling of wheat into rice stubble

[AhC39ITI] 2007 (07)

8. ATk ARV S0 AR AU ) AU [ 2 G DR AL DR80T =k TR 2430 2009 (11)

9. tPEEANPHUBRAL AR S BE AP UBRBET T : B 2007

10. K5 BACFRINLL TR 1997

L1 G 80 e 2BMX-B A0/ —TFoK G BERRAT L it DI SCT - A0l Uk 43 2008 (12)

5T SCHR (34%)

LRz, RS0 sk, A SOk, ARl /N2 o BERR ALV 2l S 4 s b e 7 DI P038 3] - ARk ALAR 4R 2013 (12)
2. RHUR. U0 THE. TR, S8 SR RN IR 8 B b 2 22 G DR RIOL D36 3] - R M WU 4
2013 (6)

3. gRACIE. (k. A0, TR, SRAERS. L. B dks. A XM A IEAT R HE R NG 23k 2 v 5 ik L)
W] =R CREER 2013 (9)

A CHERE: http://d. wanfangdata. com. cn/Periodical nyjxxb201110010. aspx



http://d.wanfangdata.com.cn/Periodical_nyjxxb201110010.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%96%9c%e7%91%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%b8%9c%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22He+Jin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hongwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Qingjie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Qingjie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Xirui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Dongyuan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b5%b7%e5%8d%97%e5%a4%a7%e5%ad%a6%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e5%84%8b%e5%b7%9e%2c571737%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b5%b7%e5%8d%97%e5%a4%a7%e5%ad%a6%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e5%84%8b%e5%b7%9e%2c571737%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22McHugh+A+D%3bTullberg+J+N%3bFreebairn+D+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0211153307.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22He+J%3bLi+H+W%3bMcHugh+A+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214676992.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214676992.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bb%ba%e6%b0%91%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Thesis_Y940170.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Thesis_Y1108355.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%9b%bd%e8%be%89%3b%e6%9d%8e%e9%97%ae%e7%9b%88%3b%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb200802012.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a4%aa%e4%bc%9f%3b%e6%9d%8e%e6%b4%aa%e6%96%87%3b%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_njhyj200810015.aspx
http://c.wanfangdata.com.cn/periodical-njhyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sidhu+H+S%3bSingh+M%3bHumphreys+E%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021283258.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%3b%e6%9d%8e%e6%b4%aa%e6%96%87%3b%e6%9d%8e%e6%85%a7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nygcxb200911024.aspx
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e6%9c%ba%e6%a2%b0%e5%8c%96%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e9%99%a2%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nyjxxb201110010%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b3%a2%e5%b1%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nyjxxb201110010%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e5%ae%97%e8%b7%af%3b%e9%ab%98%e7%84%95%e6%96%87%3b%e7%8e%8b%e6%99%93%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb200812015.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%bd%a9%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%83%a0%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e8%bf%aa%e5%a8%9f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb201312009.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%83%a0%e6%96%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%bd%a9%e4%ba%91%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb201306008.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%b8%9c%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a5%a5%e5%bd%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%99%ba%e6%97%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b7%af%e6%88%98%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9d%be%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nygcxb201309004.aspx
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://d.wanfangdata.com.cn/Periodical_nyjxxb201110010.aspx

