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Abstract; Rapeseed is an important oil plant in China. Precision seeding technology is an important
method to decrease the costs and increase the efficiency of mechanical and scale operation for rapeseed
and is also the important and difficult research point for rapeseed full mechanization. The planting status
and main seeding equipments of rapeseed at home and abroad were concluded. The research status and
development tendency for the key seeding technologies including precision seeding, seedbed preparation
and intelligent seeding, were analyzed. Precision seeding technology, as the basic and key aspect for
precision seeding, included one-row and centralized seeding technologies, according to different structure
and principle of seeding device. The factor to affect the stability of seeding depth and furrow depth for
rapeseed planting and the method to ensure the seeding depth, furrow depth and seedbed surface flatness
were studied. The intelligent technologies for rapeseed sowing were consisted of technology of loss sowing
detection and variable reseeding, automatic navigation and variable sowing. Moreover, the conclusion
and prospection for the planting characteristics and development trend were provided from following three
aspects: firstly, the precision seeding technology had the performance with high speed, wide work
breadth, high efficiency and precision seeding; secondly, the technology to control the seeding depth,
the tillage technology to reduce resistance and adherence were the research focus for improving rapeseed
seedling rate and protecting seedlings from waterlogging; thirdly, combined agricultural machinery,
agronomy and information technology is benefit to population structure and yield. Technologies of loss
sowing detection and variable reseeding, automatic navigation and variable sowing promote the intelligent
level of rapeseed planter and improve the intelligent development for rapeseed sowing.
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Tab.1 Planting’s overview for rapeseed in the world
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Tab.2 Seeding mechanization level of rapeseed

producing area in 2015
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Fig.2  Foreign planter for rapeseed
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Tab.3 Development path of seeding technology
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Fig. 13 Hydraulic drive seed-metering system

L UEIRSh &7 2. 5  A oi

ol 55 I 2 ) AR 4, ik T A D TR T R S ALK Bl
PR R CHEIE e 38, 95 TTK — GPS i R B &
S ER A AL o A FE AR BRI T A
i AR DR R AN A A SR B AR X
BB F AR R T AR ML 5 70 3 [ v AL T A R B B, B
JnARAE 5 2 A LA IO A BRAR AL A R 22

5 MEXBEBRMBRAESRSNERRER

NG DR R IRR U 25 A 128 5] A i DX 1 3k SR ML AR 1
KB, 2% X R A — AR — AR R R
i 5 L R, 22 SR T S B G AR R A 4 5 5
Hh ] 9ok SR AL DX 3 B A TR VL, B — 4R
25 SR TR B2 L 3t HIC R /N R S AR A
S PR AE T [ A1 R SRR AR B M L A T
Fil o PRI, AR 3 v il i A X 1 e i
B ELARAIL , BN A% Bl 7 o HE A T R 3 1A T
R S SCBRE PR U O B[R] I RO AR R RS
FORE A B Al BLACAL 19 B 24 7
5.1 HRBEBMBRAERSEE

(1) Hp [ 2 S A DX B2 R ARl 00 &R o
R VL VG e S e L DX AR Y JB 9 O T I X
RS AL FhAE S, 45 K 22 BN 70 BORP A, 228 B
ANCTRFIF AR M U AR o R K 2 KR
FWCGRPLCR G B 7E e IR AT B B, AN T
B, Rkl S A4 3 9 H ) —10 A Ay R
B2, b R T S AIL AR P b 14 X
JE o

(2) Z2 3 DX 3 S5 A 2t 4 b 1) o R 7 IR B
Ph A PR BESR R o AT SRS R R Y I AR
FREAVE b BB A A E PRI PR 22 o S ROK
VR, R UL R T P 5 R e 39 9 R A R DA 4R I R
P of PR, JH 38 Ao % 38 2 A R R % e R g Y R
B 5 RIS, Hh oK 5 AR T S SR L K R 2 S
K(15% ~45% ), T35 TAREAF B4k 5 £ e ikl
i 23 A [7] 5 7K AR HR R 5 K AR I L A Bl
Bl R BT PERE o F AT, TR VA b 1) 1R TSP 2 X
T DRACAIT I, DL AR AR A 7 1) 52 P 2

(3) T SR 2t 15 6 s o £ 5 IS AR 2 7 B A AL
REFRR G T 2 — oAl . B 2% il S M AR
H AR AR 22 53 K 1 SR Rl U RSO R M) 22 53 K, R
TEEIETY =2 it ol 2B % ol 2 AR B R 2 D5 T
B HEAL, X 4 T SR BILAR AL % b s R AR ROHE B
AT BF 5 8 K oA 28 B R 30 25 e 7, S LB
P b 45 45 9 A9F 5 66 DL 4R 3
5.2 MRBEBWMEARED

(1) J Ji& ith s Fh R ER 1Y A9 LB AL 2238, S B
BORNG AR o B KA 57 3 Ty ik ol A AL
RIEHERET B T A 227 Jr U E 2R 1) 3 R
B W AR, R 2B AR A
PEAL SR AL o i 538 WA e O R H AL, 51 A T
JE LA A AR il 3, T 3 T A Al . Pk, PAIE
TR A FCHER # L T TR B A R e Ak X
B HEA 45 DA% 11 ik SRR 8 HE ol 45 45 IR 47 ol
BORAYH B

(2) 7k 2z b =32 4 7ot 445 b 114 7 5 o B Dok BEL 12 A
B2 e A P b 0 e P R RO o TR T
STl AL DX iR A A Ml T 00, A J I BEL sk 266 By 2
FOARAT T B AR D FE A0 2 1Ry A A o A
SEBUDL et S B (o< R S T T I )
N TR 9 R 1 B fh 0 A
A Ve ST AR S RS R ) R R AR AR M T
IR

(3) 3Rl e R 1 Z2 2 B85 5, Ml DR AR BLAC
ZEARNAT BB AT S o PIE IS B LA A 7 1Y
T2 Rl T AR SO X il A R R L L 23 B A
PR 5] JEE AT — 5 TR WU 4% o b A o
IO 55 2Z A R o [, 7 A A5 DX 3 3R B A X
e A A R B0, T o A R AT B G
Ba g Y RRS R O T AL AR
TR A i SRS B L HILBRCEE A SRR 4 i R R
i, T AR ST A Bl AR AF B BRI LR
R+ 7 SRR PR S S Al A% R B RS A0 Al £
AR RERE # K N H R S5 25 G R TR R 3
M 00 47 A BT 4 ) O S A I L AR e O
RIS 475 o BAAT 2 B 1T A R R
MIARRCR . LBANL AR AF BB A IR
JFER A, BEA SR w4 AL ) RE AL K-, 32
T B85 50 PR B 5, A B AR ) A DR IR A A

6 ZERiF

T SR i FE Bl PR AL R B HERR BOR R
HEE AT REAL A ST 10, A 12 HE P SOR S i1y
BI— BN AR T, 2 S BRS04 R R A O 5 o



%9 1) BRE %

T SRR A2t 7 B R B 5 3 11

R e B A ORI Ao 7 0 W 9 980 TR — 2, I 48 vy I i
R T S B A R — BOHERE K A SR
JRC RN 32 B 5 B Bl T F R A A A A
S5 RE T AR A Bl LA £k 15 % BE AL T 1] HE E AR
N 55 3l B A 9 R A R R ARl BACAE Y

Wit 7 R A 7 2258 T G A i SROHS 2 3 o
BUBCRS B F2 3 A e 3 o BRI BE IR [ 9 SEKG B 4%

ol B AR AR A 7 SE Bt SR AR AR X ol e o
288 BUBEAIE A E 2 AR B AhALAR . 36 RO 3
i W e ORI B 1 T SRS R AR R SRR — 2K
A 8 42 A R L Dl 286 57 4 1140 0 A b 2 A e L i
SRR AR B BB ST e SRR AL AR ERE
SEAR M TRl , 42 5 i S % BB BICRE £ 1) 2 e
PRV 2 5 e 3 b o A L I 2B 7 A R 5 3 ik
5 SR B HE

12

14

17

18

& % x Wt

AV HE R SR M HUB AL BT 5T, 2016 4F Hp AR AUMACAESE LM ] JE st o EARODBR = 50R B fidd: ,2016.
{EHERT, AL, AR 504, 45, T A T % 1 Ll b e 2 X+ b 3 0 R IR R AL B SEIE [ J/70L ], Al T /% 2+ 4 , 2017,
33(6) :246 —256. http: / www. tcsae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20170632&flag = 1. DOI.10. 11975/
j. issn. 1002-6819.2017.06.032.
XIN Guixin, YANG Chaoxian, SHAO Jing’ an, et al. Optimization and demonstration of land consolidation technical system in
mountainous and hilly region based on farmland transfer [ J/OL]. Transactions of the CSAE, 2017, 33 (6): 246 - 256. (in
Chinese)
PRi&. WSROI AL SR ESELT]. ARl HLIK 2008 (15) 41 - 44.
B MRS RN S H M (D], BB AR R ,2015.
CAO Xiuying. Research and simulation analysis of centrifugal metering device for rapeseed[ D]. Wuhan: Huazhong Agricultural
University, 2015. (in Chinese)
RS, BEH AW 5. 2BYF - 6 ZUh S et BRI B LM ANLER e [ T]. Rk TR %4k, 2007, 23(11) . 172 - 175.
WU Mingliang, GUAN Chunyun, TANG Chuzhou, et al. Experimental research on 2BYF — 6 type no-tillage rape combine seeder
in paddy stubble field[ J]. Transactions of the CSAE, 2007, 23(11): 172 -=175. (in Chinese)
RS, ER R, DI, 5. 2BYD — 6 Bl SRAE BAR G AL B S R R LB 5B [T ]. Aol LARA4R ,2010,26(11) 136 — 140.
WU Mingliang, GUAN Chunyun, LUO Haifeng, et al. Design and experiments of 2BYD —6 shallow tilling and fertilizing seeder for
rapes[ J]. Transactions of the CSAE, 2010, 26(11); 136 —140. (in Chinese)
el Ry, — M TR R B E Al 2 R B B RE AL . P 5] ,201110317476.4[ P].
el K%, sErE &R BERE AL E ,201610134557.3[P]. 2016 —06 — 15.
el Ry B RUNRAR B TR RERR A BL : R, 201620371154.6[ P]. 2016 —12 - 07.
TKFE3C. MUBE K 2 Ty ek 2 HEFh 8 A9 53T [T ] R ML 24 1z ,2005,36(3) =51 - 53,50.
ZHANG Yuwen. Research and design for making a new type of mechanized and multiple functions of precision seed-drilled
appliance[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2005, 36(3) : 51 =53, 50. (in Chinese)
SR SC, RSO, L . T R S R O B RN R BT LT ] A HLAE AR ,2010,41(2) 78 - 81,121.
ZHANG Yuwen, ZHANG Wenchao, LI Dongxiao. Design for precision metering device with center transmission[ J].
of the Chinese Society for Agricultural Machinery, 2010, 41(2) . 78 =81, 121. (in Chinese)
OCME, RS Ak IR AL IR s R R it Sl [T]. Al UK 24,2009 ,40(5) 272 - 75.
YUAN Wensheng, WU Chongyou, JIN Chenggian. Design and experiment on seed-metering device with special cells for cole seed
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2009, 40(5) : 72 =75. (in Chinese)
VR B, R, . AR AL SRR A RO SRR [T]. Rl TR ,2010,26(12) 114 - 119,
TANG Chuzhou, LUO Haifeng, WU Mingliang, et al. Design and test on seed metering device with variable capacity model-hole
roller[ J]. Transactions of the CSAE, 2010, 26(12) . 114 = 119. (in Chinese)
RS, BR s, B, . 2BF - 6 BIREIE FMS AR SR A LB [T] . Al DA, 2005, 21(3) : 103 - 106.
WU Mingliang, GUAN Chunyun, TANG Chuzhou, et al. 2BF — 6 type no-tillage combine seeder for rape in stubbly field[ J].
Transactions of the CSAE, 2005, 21(3) :103 —106. (in Chinese)
k. AR SRR R BRI B OE R [ T] . RO AL A ,1979,10(3) :56 - 63.
LI Lin. A preliminary study on the theory and experimentation of the suction-type metering device for precision drill [ J].
Transactions of the Chinese Society for Agricultural Machinery, 1979, 10(3) : 56 —63. (in Chinese)
XSG B4, £ 3CH] A5 AR EUHERD R B HER M RE BIE A SB[ T]. R0l TR 2% 4 ,2010,26(9) 1133 ~ 138.
LIU Wenzhong, ZHAO Manquan, WANG Wenming, et al. Theoretical analysis and experiments of metering performance of the
pheumatic seed metering device[ J]. Transactions of the CSAE, 2010, 26(9): 133 - 138. (in Chinese)
MR U BRIE, SF . AR R 20 A S R A PR RE B A SR [T ] A AU AE 4R ,2008,39(10) 195 - 99,104
LI Yaoming, ZHAO Zhan, CHEN Jin, et al. Numerical simulation and experiment on the seeds pickup performance of precision
Transactions of the Chinese Society for Agricultural Machinery, 2008, 39 (10) . 95 - 99, 104.

2013 — 04 — 24.

Transactions

air-suction seeder[ J]. (in
Chinese)

MRk, 250, F Ao, 4. AORECHERD S IR AL A A BRIT /T [T ] Aol Bt 2 41,2007 ,38(9) ;59 - 62.

CHEN Jin, LI Yaoming, WANG Xigiang, et al. Finite element analysis for the sucking nozzle air field of air-suction seeder[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(9): 59 —62. (in Chinese)

R R MRk, ] 4. W EOE R HE R R B R A B R A P R 2 I ST LI/0L] . RO AL A 4, 2014 ,45(6) -
78 - 83. http: / www. j-csam. org/jesam/ch/reader/view_abstract. aspx? flag = 1&file_no = 20140615 &journal_id = jesam. DOI;



12

Ko BLOW % MR 20174

20

21

22

23

24
25

26

27

28

29

30

31

32

33

34

35

10.6041/j. issn. 1000-1298.2014. 06. 015.

GONG Zhiqiang, CHEN Jin, LI Yaoming, et al. Seed force in airflow field of vacuum tray precision seeder device during suction
process of seeds[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(6): 78 —83. (in Chinese)
KARAYEL D, BARUT Z B, OZMERZI A. Mathematical modelling of vacuum pressure on a precision seeder[ J]. Biosystems
Engineering, 2004, 87(4) . 437 —444.

ARZU Y, ADNAN D. Optimization of the seed spacing uniformity performance of a vacuum-type precision seeder using response
surface methodology[ J]. Biosystems Engineering, 2007, 97 . 347 - 356.

ARZU Y, ADNAN D. Measurement of seed spacing uniformity performance of a precision metering unit as function of the number
of holes on vacuum plate[ J]. Measurement, 2014, 56. 128 —135.

RAE. EFCTRHAS M AR A AR BT FE[ D] RS A gk KA ,2007.

WU Futong. Research on positive andnegative pressure combination precision metering device for rape seed [ D]. Wuhan:
Huazhong Agricultural University, 2007. (in Chinese)

HSF, B PG BB AR, 55, 2BFQ — 6 BUH SR i K& AR HLAY BT[], Al WLA 2741k ,2008,39(10) 211 - 213.

ks BUEYS  BR . 2BFQ — 6 RUMSERT B BRI SR R GRS T]. ARl LA ,2012,28(17) :57 - 62.
YANG Song, LIAO Yitao, LIAO Qingxi. Experimental study on pneumatic seed-metering system of 2BFQ — 6 precision planter for
rapeseed[ J]. Transactions of the CSAE, 2012, 28(17): 57 —62. (in Chinese)

FPRE, TR B, 5. i3 SR R 58 S B I R Y 5 e B KUBLE B [ J/0L ] el TR 24 4z, 2016,
32(10) :26 —33. http: // www. tcsae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20161004&flag = 1. DOI.10. 11975/
j. issn. 1002-6819.2016. 10. 004.

SHU Caixia, WEI Yuepei, LIAO Yitao, et al. Influence of air blower parameters of pneumatic seed-metering system for rapeseed
on negative pressure characteristics and air blower selection[ J/OL]. Transactions of the CSAE, 2016, 32(10): 26 -33. (in
Chinese)

AR D S SR B R A AT S AR AR EP R (D] R AR RO RS, 2013,

YU Jiajia. Study on structural analysis and metering process simulation of pneumatic precision metering device for rapeseed[ D ].
Wuhan: Huazhong Agricultural University, 2013. (in Chinese)

YU JJ, LIAOY T, CONG J L, et al. Simulation analysis and match experiment on negative and positive pressures of pneumatic
precision metering device for rapeseed[ J]. International Journal of Agricultural and Biological Engineering, 2014, 7(3) . 1 - 12.
R  RARAE B8, 5. IS/ N E MBS 2O R HER AR [J/OL]. Rl HLAR 2% 42,2014 ,45 (1) :46 - 52. hitp: /
www. j-csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no =20140108 &journal_id = jesam. DOI;10. 6041/j. issn.
1000-1298.2014.01.008.

CONG Jinling, YU Jiajia, CAO Xiuying, et al. Design of dual-purpose pneumatic precision metering device for rape and wheat
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(1) . 46 —52. (in Chinese)

AR B, B A0, 4E. SN AT HERD LR HE RN R SR REL1/OL] . Al T2 42 ,2014,30(8) :30 ~39. htip:
// www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20140804&flag = 1. DOI:10.3969/j. issn. 1002-6819.2014.
08.004.

CONG Jinling, LIAO Qingxi, CAO Xiuying, et al. Seed filling performance of dual-purpose seed plate in metering device for both
rapeseed & wheat seed[ J/OL]. Transactions of the CSAE, 2014, 30(8) : 30 —=39. (in Chinese)

B, 5T i . — B2 AT B0l S HE AR 28 [J/OL]. Rk LA 2% 4% ,2012,43(2) :48 - 51,95, htip: / www. j-
csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no =20120210&journal _id = jesam. DOI;10. 6041/j. issn. 1000-
1298.2012.02.010.

LIAO Qingxi, ZHANG Ning, ZHANG Pengling, et al. Centrifugal metering device for rapeseed[ J/OL]. Transactions of the
Chinese Society for Agricultural Machinery, 2012, 43(2) . 48 =51, 95. (in Chinese)

BPRE RN B, HET EDEM (8.0 2UHERD 3 HEFD 1 AR B E AL /0L ]. Aol ALK 41z ,2014,45(2) 109 ~114.
http: / www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? flag = 1 &file_no = 20140219 &journal _id = jesam. DOI;10. 6041/
j. issn. 1000-1298.2014.02.019.

LIAO Qingxi, ZHANG Pengling, LIAO Yitao, et al. Numerical simulation on seeding performance of centrifugal rapeseed
metering device based on EDEM[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(2): 109 -
114. (in Chinese)

B EUL PO, AR A B0 SO SR B RN 8 R AL 45 M Bt SRR [J/OL ] Al BLAR A= 41,2014 ,45 (1 1)) 240 —
46. http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1&file_no = 20145107 &journal _id = jesam. DOI.10.
6041/j. issn. 1000-1298.2014. S0. 007.

CAO Xiuying, LIAO Qingxi, CONG Jinling, et al. Design and experiment on metering holestructure of centrifugal precision
metering device for rapeseed[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45 ( Supp. ) : 40 -
46. (in Chinese)

WY BRI B RE S R 0 UK i R HE AR BOIR R 50 ke B B SR [T/0L ] RO AL =4 ,2015,46(9) -
77 - 84. http; // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1&file_no =20150911&journal_id = jesam. DOI;
10.6041/j. issn. 1000-1298.2015.09.011.

CAO Xiuying, LIAO Yitao, LIAO Qingxi, et al. Design and experiment on valve-branch distributor ofcentrifugal precision
metering device for rapeseed[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(9) . 77 - 84.
(in Chinese)

EW XN BERE B, . T TR SO SRS B R [ J/OL ] R ML 2 41, 2013, 44 (12) : 68 — 73, hup: / www. j-
csam. org/jesam/ch/reader/view_abstract. aspx? flag = 1&file_no =20131212&journal _id = jesam. DOI.10. 6041/j. issn. 1000-
1298.2013.12.012.

LI Ming, LIU Xiaohui, LIAO Yitao, et al. Pneumatic cylinder-type centralized precision metering device for rapeseed[ J/OL].



%9 1) BEPCE: G ISR I A R B 5T 13

36

37

38

39
40
41
42
43
44
45

46

47

48

49

50

51

52

53

54

55

56

57

Transactions of the Chinese Society for Agricultural Machinery, 2013, 44(12): 68 —=73. (in Chinese)

LI Ming, LIAO Qingxi, LIAO Yitao, et al. Analysis on seeding process of pneumatic cylinder-type centralized rapeseed precision
metering device[ J]. 4\ TFE4=4k, 2014, 30(23) . 17 -27.

FIAR,E/AE, B HIE,E. O AR EHES B0 SlE [J/0L]. gl TR ,2015,31(7) :9 - 17. hup: /
www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20150702&flag =1. DOI. 10.3969/j. issn. 1002-6819. 2015.
07.002.

LI Zhaodong, LEI Xiaolong, CAO Xiuying, et al. Design and experiment of pneumatic-typed precision centralized metering device
for rapeseed[ J/OL]. Transactions of the CSAE, 2015, 31(7): 9 —17. (in Chinese)

BIRAR M, B T 0 Sl SR i UE U HE AR A PR RE I B [ T/0L ). R D % 41 ,2015,31(18) : 17 =25, hutp:
// www. tesae. org/nygexb/ch/reader/view _abstract. aspx? file _no = 20151804 &flag = 1. DOI: 10. 11975/j. issn. 1002-6819.
2015.18.004.

LI Zhaodong, LI Shanshan, CAO Xiuying, et al. Seeding performance experiment of pneumatic-typed precision centralized
metering device[ J/OL]. Transactions of the CSAE, 2015, 31(18): 17 =25. (in Chinese)

ED precision air seeder [ EB/OL]. http; / www. amazone. net/1262. asp.

Air seeding [ EB/OL]. http: // www. deere. com. au/en_AU/products/equipment/planting_and_seeding/air_seeding.

Magnum [ EB/OL]. https: // www. caseih. com/china/zh-cn/products/Tractors/Magnum.

Avant front tank seed drill [ EB/OL]. http: // www. amazone. net/252. asp.

SN EFEFIHL Solitair 12K [ EB/OL]. http: / www. lemken. ecn/Proinfo. aspx? id = 148##Menu = ChildMenu4.

DOWNS H W, TAYLOR K. Evaluation of pneumatic granular herbicide applicators for seeding small grains in Oklahoma[J].
Applied Engineering in Agriculture, 1986, 2(2) . 58 —63.

KUMAR V J F, Durairaj C D. Influence of head geometry on the distributive performance of air-assisted seed drills[ J]. Journal
of Agricultural Engineering Research, 2000, 75(1) : 81 —95.

e EAER, K SR, S IE R SO HE R R HER ORISR [T] . R0l D224k ,2009,25(1) -89 - 93.

LI Zhonghua, WANG Decheng, LIU Guilin, et al. Experimental study on sowing seeds by air-stream metering mechanism[ J].
Transactions of the CSAE, 2009, 25(1): 89 -=93. (in Chinese)

e F R KBRS RO BE R HERR B CFD B S ek [T]. R L2~ 1R ,2009,40(3) .64 - 68.

LI Zhonghua, WANG Decheng, LIU Guilin, et al. CFD Simulation and improvement of air stream distributive metering device
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2009, 40(3) : 64 —68. (in Chinese)

WAL IR, 2BQ — 10 B i — B B HEA R it S IR [T]. Rl TR ,2011,27(1) 1136 - 141.

CHANG Jinli, ZHANG Xiaohui. Design and test of one-step centralized type pneumatic seeding system[ J]. Transactions of the
CSAE, 2011, 27(1): 136 —141. (in Chinese)

WA, B, BIRAR A S AR AR AR AN R E R 5 R [ J/0L ] Al TR 2% ,2015,31(20) : 10 -
18. http: // www. tesae. org/nygexh/ ch/reader/view_abstract. aspx? file_no =20152002&flag = 1. DOI;10. 11975/j. issn. 1002-
6819.2015.20.002.

LEI Xiaolong, LIAO Yitao, LI Zhaodong, et al. Design and experiment of seed feeding device in air-assisted centralized metering
device for rapeseed and wheat[ J/OL]. Transactions of the CSAE, 2015, 31(20);: 10 - 18. (in Chinese)
TN B IR A R R R i 2 e T 6 SN R A B SE A PR RE AR R [ T/OL] . Aok TR 44,2016,
32(6):11 = 19. http: // www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20160602&flag =1. DOI.10. 11975/
j. issn. 1002-6819.2016.06.002.

LEI Xiaolong, LIAO Yitao, LI Zhaodong, et al. Effects of seed layer thickness on seed filling performance of seed feeding device
for rapeseed and wheat[ J/OL]. Transactions of the CSAE, 2016, 32(6) . 11 —=19. (in Chinese)

TN B ARIRAR, SE. il 22 A A 0% oA I AR R o R R A AR IR [J/OL ] Rl TR A4 4R, 2016,
32(18):26 —34. http: // www. tcsae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20161804&flag =1. DOI.10. 11975/
j. issn. 1002-6819.2016. 18.004.

LEI Xiaolong, LIAO Yitao, LI Zhaodong, et al. Design of seed churning device in air-assisted centralized metering device for
rapeseed and wheat and experiment on seed filling performance[ J/OL]. Transactions of the CSAE, 2016, 32(18): 26 —34. (in
Chinese)

LEI Xiaolong, LIAO Yitao, LIAO Qingxi. Simulation of seed motion in seed feeding device with DEM — CFD coupling approach
for rapeseed and wheat[ J]. Computers and Electronics in Agriculture, 2016, 131.:29 -39,

TN BV T, SF L 2 AR A0k AR R R T I R R S g [ J/O0L ] RO HLAR 2 4, 2017,
48(3) :57 - 68. http: / www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20170307 &journal _id =
jesam. DOI:10.6041/j. issn. 1000-1298.2017.03.007.

LEI Xiaolong, LIAO Yitao, ZHANG Wenyu, et al. Simulation and experiment of gas-solid flow in seed conveying tube for
rapeseed and wheat [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017, 48 (3): 57 - 68. (in
Chinese)

GESCH R W, DOSE H L,FORCELLA F,et al. Camelina growth and yield response to sowing depth and rate in the northern Corn
Belt USA [J]. Industrial Crops and Products, 2017, 95 416 —421.

INSA Kiihling, DMITRY Redozubov, GABRIELE Broll, et al. Impact of tillage, seeding rate and seeding depth on soil moisture
and dryland spring wheat yield in Western Siberia [ J]. Soil & Tillage Research, 2017,170. 43 - 52.

MARISOL T B, BURTON L J. Switchgrass establishment as affected by seeding depth and soil type [ J]. Industrial Crops and
Products, 2013, 41 289 -293.

e BRAT B, Th AR A TR AT I A UK BB A I B AR T [T ] el MLBR 2 4R , 1997 ,28 (35 1)) <37 - 40.

ZUO Chuncheng, ZHANG Shouqin, MA Chenglin, et al. The study on the adhesion-decreasing and resistance-reducing of disc
opener[ J]. Transactions of the Chinese Society for Agricultural Machinery, 1997, 28 (Supp. ) : 37 —40. (in Chinese)



14

Ko BLOW % MR 20174

58

59

60

61

62

63

64

65

66

67

68

69

70
71

72

WO B R e S0, ERAE S N SRR A LTV AR AR AR R AR IR AT S LT ] Al AR 2 4R ,2007,23(7) ¢ 117 —121.
YAO Zonglu, GAO Huanwen, WANG Xiaoyan, et al. Effect of three furrow openers for no-till wheat seeder on crop growth
performance [ J]. Transactions of the CSAE, 2007, 23(7): 117 = 121. (in Chinese)

RAULL B FI LR, 5. /N2 R R HILIT 36 8 WL 16] AT PUAT- (5 TE HLAG 9 B 1T Bz sl (i FLLI/0L ] ARolb #2244 , 2013,
29(14) :26 —32. http: / www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no = 20131404 &flag = 1. DOI:10. 3969/
j.issn. 1002-6819.2013. 14.004.

ZHAO Shuhong, JIANG Enchen, YAN Yixun, et al. Design and motion simulation of opener with bidirectional parallelogram
linkage profiling mechanism on wheat seeder[ J/OL]. Transactions of the CSAE, 2013, 29(14): 26 —32. (in Chinese)

Ty i, Ty 2 M BT 5. 2R WEBOUE T 10 45 D A W BELE B N 05 43 A [ /0L . el T/ 2% 4l ,2014,30(5) :36 - 41.
http: / www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20140505&flag = 1. DOI:10. 3969/j. issn. 1002-6819.
2014.05.005.

MA Yunhai, MA Shengsheng, JIA Honglei, et al. Measurement and analysis on reducing adhesion and resistance of bionic ripple
opener[ J/OL]. Transactions of the CSAE, 2014, 30(5): 36 —41. (in Chinese)

RAIUEL X AR, B S, A T e Sk o it 2 R T 0 A BOH S HERE I B [J/O0L ] ARolk LA 244 ,2017,33(5) :32 - 39.
http: / www. tesae. org/nygexb/ch/reader/view _abstract. aspx? file _no = 20170505&flag = 1. DOI: 10. 11975/j. issn. 1002-
6819.2017.05.005.

ZHAO Shuhong, LIU Hongjun, TAN Hewen, et al. Design and performance experiment of opener based on bionic sailfish head
curve[ J/OL]. Transactions of the CSAE, 2017, 33(5): 32 =39. (in Chinese)

B, XU AR Tk e I, % W ESOTF g fe i S AR RE L AL KB [ J/O0L ], Rl T #8274 ,2016,32(19) :26 - 34,
http: / www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20161904&flag = 1. DOI;10. 11975/j. issn. 1002-6819.
2016.19.004.

ZHAO Shuhong, LIU Hongjun, ZHANG Xianmin, et al. Design and optimization experiment of working performance of sliding
push opener[ J/OL]. Transactions of the CSAE, 2016, 32(19): 26 —34. (in Chinese)

JBR AL, BT UL T, SRR, 55 W IV BRI Sl [ J/OL] . O HLBE A% 42,2013 ,44 (2) :38 - 42. http: // www. j-csam.
org/jesam/ ch/reader/view_abstract. aspx? flag = 1 &file_no = 20130208 &journal _id = jesam. DOI.10. 6041/j. issn. 1000-1298.
2013.02.008.

GU Yaoquan, JIA Honglei, GUO Hui, et al. Design and experiment of sliding knife furrow opener[ J/OL]. Transactions of the
Chinese Society for Agricultural Machinery, 2013, 44(2) . 38 —42. (in Chinese)

FEfE ST, B e, . BRAWE 60 RS Wt 5IKm ] Al AU AR R ,2013,44 (35 71 1) .83 - 88.
http: / www. j-csam. org/jcsam/ ch/reader/ view_abstract. aspx? flag = 1&file_no =2013s116&journal_id = jesam. DOI;10. 6041/
j. issn. 1000-1298.2013. S1.016.

ZHUANG Jian, JTA Honglei, MA Yunhai, et al. Design and experiment of sliding-knife-type disc opener[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2013, 44 (Supp. 1) : 83 —88. (in Chinese)

JAMES B B, JACK M A D, JOHN M F. Minimising soil disturbance and reaction forces for high speed sowing using bentleg
furrow openers[ J]. Biosystems Engineering, 2016, 151:53 - 64.

MARLOWE E C B, TAKASHI K, HIROSHI O, et al. Seeding depth regulation controlled by independent furrow openers for zero
tillage systems: part 2. control system of independent furrow openers[ J]. Engineering in Agriculture, Environment and Food,
2013, 6(1): 13 -19.

R, S R SR AR B S O ik S AT ST [ /0L ] ok TR 4% 4R ,2013,29(23) :23 - 29. hup: /
www. tesae. org/nygexb/ch/reader/view_abstract. aspx? file_no =20132304&flag = 1. DOI.10. 3969/]. issn. 1002-6819. 2013.
23.004.

LU Zhixiong, GUO Bing, GAO Qiang. Study on auto-control method and experiment for tractor depth based on fuzzy control[ J/
OL]. Transactions of the CSAE, 2013, 29(23): 23 —29. (in Chinese)

SR AL [JOCHE | BEELVE SR i SRR AL 4 2T W ¥ T AL 4N BT 5 BT B P IR 90 [0/0L . ARl LB 2 42, 2014,
45(2) :130 —135. http: // www. j-csam. org/jcsam/ch/reader/ view _abstract. aspx? flag = 1&file_no = 20140222 &journal _id =
jesam. DOI:10.6041/j. issn. 1000-1298.2014.02.022.

ZHANG Qingsong, JI Wenfeng, LIAO Yitao, et al. Surface analysis and resistance characteristics experiment on ditch plow ahead
of direct rapeseed seeder[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(2); 130 - 135. (in
Chinese)

SRR DR (U], S S A LT O B o PG 5 K [ /0L . Ak BLBR A i ,2015,46 (1) :53 ~ 59. htp:
// www. j-csam. org/jcsam/ ch/reader/view _abstract. aspx? flag = 1&file_no = 20150108 &journal _id = jesam. DOI;10. 6041/j.
issn. 1000-1298.2015.01. 008.

ZHANG Qingsong, LIAO Qingxi, JI Wenfeng, et al. Surface optimization and experiment on ditch plow of direct rapeseed seeder
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(1) : 53 —=59. (in Chinese)

Aol K2 SRR 25 F I 3 P AR I v g 202 . P[], 201620830962, 4[ P . 2017 — 01 - 25.

B W], =WE o E T, F. BB LRI ] v 2 S8R 1/0L ] AL AL ~# 4 ,2016,47 (11) :91 - 99,17.
http: / www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20161112&journal _id = jesam. DOI: 10.
6041/j. issn. 1000-1298.2016. 11.012.

KANG Jianming, LI Shujun, YANG Xuejun, et al. Structure parameters optimization of sine exponential curve type ditching blade
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(11): 91 -99,17. (in Chinese)

WL, T A DG A AU SRS HE A T ) e B8 Ak (] ARk T4 4R ,2010,26 (JE 1 1) 27 - 31.

LI Ming, DING Youchun, LIAO Qingxi. Loss sowing detection in field of pneumatic precision metering device for rapeseed [ J].
Transactions of the CSAE, 2010, 26 (Supp.1): 27 —=31. (in Chinese)



%9 1) BEPCE: G ISR I A R B 5T 15

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

TohA, EFR L BERE. FET IS5 10000 SR ik HERD 5 I 2 AR O ik [J/0L ] gl TRE24 4 ,2014,30(24) : 11 -
21. http: // www. tesae. org/nygexb/ch/reader/view _abstract. aspx? file_no = 20142402&flag = 1. DOI. 10.3969/j. issn. 1002-
6819.2014.24.002.

DING Youchun, WANG Xueling, LIAO Qingxi. Method of real-time loss sowing detection for rapeseed precision metering device
based on time changed window[ J/OL]. Transactions of the CSAE, 2014, 30(24): 11 —=21. (in Chinese)

DING Youchun, WANG Xueling, LIAO Qingxi, et al. Design and experiment of performance testing system of multi-channel
seed-metering device based on time intervals[ J]. g\l T.F#E2¢4%, 2016, 32(7) . 11 - 18.

TG AR, R, S SRR B HE Rl & Al A B B i 5K [J/0L ], Rk AR 4R ,2017,33(9) 129 - 36.
http : // www. tcsae. org/nygexb/ch/reader/view_abstract. aspx? file_no = 20170904 &flag = 1. DOI:10. 11975/j. issn. 1002-6819.
2017.09.004.

DING Youchun, YANG Junqgiang, ZHU Kai, et al. Design and experiment on seed flow sensing device for rapeseed precision
metering device[ J/OL]. Transactions of the CSAE, 2017, 33(9): 29 -36. (in Chinese)

THF, EH% BRE, % SO TGRS 8 BT 58 [ J/0L ). Aolk T 444 ,2015,31(22) : 16 - 24. http:
// www. tesae. org/nygexb/ch/reader/view _abstract. aspx? file _no = 20152203&flag = 1. DOI; 10. 11975/j. issn. 1002-6819.
2015.22.003.

DING Youchun, WANG Xueling, LIAO Qingxi, et al. Design and experiment on spiral-tube reseeding device for loss sowing of
rapeseed[ J/OL]. Transactions of the CSAE, 2015, 31(22): 16 —24. (in Chinese)

KAIVOSOJA J, LINKOLEHTO R. GNSS error simulator for farm machinery navigation development [ J]. Computers and
Electronics in Agriculture, 2015, 119 166 - 177.

BB A W BAEE 45, ZRJTLL X -804 i LY DGPS A3 i M ARG [T]. Rlk T4 ,2009,25(11) 1139 - 145.
LUO Xiwen, ZHANG Zhigang, ZHAO Zuoxi, et al. Design of DGPS navigation control system for Dongfanghong X — 804 tractor
[J]. Transactions of the CSAE, 2009, 25(11) : 139 —145. (in Chinese)

BOKHE,BAFE WS %, ST DGPS SR IR R AR AL A s SRS [J/OL]. Rl HLH 4 ,2017,48(2) : 11 -
19. http: // www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? flag = 1&file_no = 20170202 &journal _id = jesam. DOI10.
6041/j. issn. 1000-1298.2017. 02. 002.

LI Yongjian, ZHAO Zuoxi, HUANG Peikui, et al. Automatic navigation system of tractor based on DGPS and double closed-loop
steering control[ J/OL]. Transactions of the Chinese Society of Agricultural Machinery, 2017, 48(2): 11 —=19. (in Chinese)
XIONG Zhehan, HAK Jin Kim, JOON Yong Kim, et al. Path-tracking simulation and field tests for an auto-guidance tillage
tractor for a paddy field[ J]. Computers and Electronics in Agriculture, 2015,112: 161 - 171.

ZHANG Meina, LIN Xiangze, YIN Wenqing. An improved tuning method of fractional order proportional differentiation ( FOPD)
controller for the path tracking control of tractors[ J]. Biosystems Engineering, 2013, 116.:478 —486.

ERKAN Kayacan, ERDAL Kayacan, HERMAN Ramon, et al. Distributed nonlinear model predictive control of an autonomous
tractor-trailer system[ J]. Mechatronics, 2014, 24. 926 —933.

FRE N, BB R T BT A BEA T ST R [T]. ROl D244k ,2008,24(5) - 110 - 114,

ZHANG Zhigang, LUO Xiwen. Adaptive weighted fusion algorithm for orientation evaluation of agricultural machinery [ J].
Transactions of the CSAE, 2008 ,24(5) :110 — 114. (in Chinese)

F W, B AU B 3 A R 2R AME R EL [ J/OL ] Al MR AR 4R ,2014,45(8) 233 - 37, hup:
// www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20140806&journal _id = jesam. DOI;10. 6041/j.
issn. 1000-1298.2014. 08. 006.

WANG He, HU Jingtao, GAO Lei. Compensation model for measurement error of wheel turning angle in agricultural vehicle
guidance[ J/OL]. Transactions of the Chinese Society of Agricultural Machinery, 2014, 45(8) : 33 =37. (in Chinese)
T, T Y&, BIRE, 5. H BRI 5 ) 22 36 BB 42 ] & 80t S5 ls [1/0L ], el BLBg 2 41, 2015,46(3) :43 -
50. http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1 &file_no = 20150307 &journal_id = jesam. DOI.10.
6041/j. issn. 1000-1298.2015. 03. 007.

ZHANG Wenyu, DING Youchun, LIAO Qingxi, et al. Variable universe fuzzy controller for tractor hydraulic steering[ J/OL].
Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(3): 43 —=50. (in Chinese)

SKIEG, T, LH% %, 55T SVR 0 1 A R4 Y 4 5 B A0 2038 Bx 5 5 7k (/0L ], ROl AL A% 41k ,2016,47 (1)
29 - 36. http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1 &file_no =20160105&journal_id = jesam. DOI;
10.6041/j. issn. 1000-1298.2016.01. 005.

ZHANG Wenyu, DING Youchun, WANG Xueling, et al. Pure pursuit control method based on SVR inverse-model for tractor
navigation[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(1): 29 —=36. (in Chinese)
KT, TR, IR, 5. 2T X0 R T BRI R BT A4 6 773 [T/70L]. ARk LB 4k ,2016,47 (10) - 1 - 10.
http: / www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20161001 &journal _id = jesam. DOI: 10.
6041/j. issn. 1000-1298.2016. 10. 001.

ZHANG Wenyu, DING Youchun, LI Zhaodong, et al. Dual circle tangential line-tracking model based tractor navigation control
method[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(10): 1 —10. (in Chinese)

KT, TR, £8, 5%, ROLAL A 3h S0 A X m 3K 3l R G [1/0L]. Rl HLBL A% 41z ,2017,48 (6) ;32 - 40.
http: / www. j-csam. org/jcsam/ ch/reader/ view_abstract. aspx? file_no =20170604&flag = 1. DOI:10.6041/j. issn. 1000-1298.
2017.06.004.

ZHANG Wenyu, DING Youchun, WANG Lei, et al. Automatic steering control system of friction drive for agricultural machinery
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017, 48(6) : 32 —40. (in Chinese)

MICHIHISA TIDA. Variable rate control of equipment for wheat sowing and fertilizing applications[ J]. Journal of the Japanese
Society for Agricultural Machinery, 2009, 71(4) : 90 - 96.

ST A E A B RE 5. IR E S BUBAL A 7 BUIR A AE R xS [T ] Wbkl Rl24,2013,52(9) 12153 - 2157.



16

Ko BLOW % MR 20174

91

92

93

94

95

96

97

98

99

100

101

102

103

104

ZHOU Guangsheng,ZUO Qingsong, LIAO Qingxi, et al. Mechanical production status, existing problems and strategy discussion
of rapeseed in China[ J]. Hubei Agricultural Sciences, 2013, 52(9) : 2153 -=2157. (in Chinese)
REK, ERE B RE . R4 BRSRBUMTT]. T EARL R ,2017,38(1) 124 - 131.
WU Chongyou, WANG Jijun, LIAO Qingxi, et al. Current status and problems of rapeseed production[ J]. Journal of Chinese
Agricultural Mechanization, 2017, 38(1): 124 - 131. (in Chinese)
ERPR PRZR, £ F. WO ER X A Bk A K A IB R [J]. EY 24 ,2011,37(4) :694 - 702.
WANG Cuicui, CHEN Aiwu, WANG Jijun, et al. Growth and yield formation of no-tillage direct-seeding rapeseed in Hubei
double cropping rice area[ J]. Acta Agronomica Sinica, 2011, 37(4): 694 —702. (in Chinese)
AR B EIEE R A S b S B BN I S AR R R i S R [T ] R R B2, 2011 ,44(7) 11519 -
1526.
SU Wei, LU Jianwei, ZHOU Guangsheng, et al. Effects of no-tillage and direct sowing density on growth, nutrient uptake and
yield of rapeseed ( Brassica napus L. )[J]. Scientia Agricultura Sinica, 2011, 44(7) . 1519 - 1526. (in Chinese)
R AR RS AR RIS S 3 s S BRI AR [T]. R E 4R ,2013,35(2) : 179 - 184.
ZHU Shan, LI Yinshui, YU Changbing, et al. Effects of planting density and nitrogen application rate on rapeseed yield and
nitrogen efficiency[ J]. Chinese Journal of Oil Crop Sciences, 2013, 35(2): 179 - 184. (in Chinese)
KUATI Jie, SUN Yingying, ZUO Qingsong, et al. The yield of mechanically harvested rapeseed ( Brassica napus L. ) can be
increased by optimum plant density and row spacing[ J]. Scientific Reports, 2015, 5.18835.
R, DM, WUk, 5. AR SO T S R R PP BE I i 5 20 A [ J/0L ). Rk T2 2% 4z ,2014,30(5) :36 —41.
http; / www. tcsae. org/nygexb/ch/reader/view_abstract. aspx? file_no = 20140505&flag = 1. DOI:10.3969/j. issn. 1002-6819.
2014.05.005.
MA Yunhai, MA Shengsheng, JIA Honglei, et al. Measurement and analysis on reducing adhesion and resistance of bionic ripple
opener[ J/OL]. Transactions of the CSAE, 2014, 30(5): 36 —41. (in Chinese)
P BRI BR W IR S 07 AR B B ORY A BEL A A R T 0 M 5 B 3R UE [ J/OL ] A0k HLAK %% 4% ,2014,45 (7)) :85 - 92.
http;// www. j-csam. org/jesam/ch/reader/view _abstract. aspx? flag = 1&file _no = 20140714 &journal _id = jesam. DOI: 10.
6041/j. issn. 1000-1298.2014.07.014.
TONG Jin, ZHANG Qingzhu, CHANG Yuan, et al. Finite element analysis and experimental verification of bionic press roller in
reducing adhesion and resistance[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(7) . 85 -
92. (in Chinese)
BUHETE 8 4. WEAERRRE O 4 0 M I v R 1 B R A )] ARl TR ,2012,28(12) 124 - 30.
JI Wenfeng, JIA Honglei, TONG Jin. Experiment on working performance of bionic blade for soil-rototilling and stubble-breaking
[J]. Transactions of the CSAE, 2012, 28(12) : 24 —30. (in Chinese)
TgE R B AR L A 35 RAUR A O 1) B B IS AE AR R R SR [T ] ARl TR 4R ,2010,26 (357 1) :61 - 66.
LUO Haifeng, TANG Chuzhou, GUAN Chunyun, et al. Plant characteristic research on field rape based on mechanized harvesting
adaptability[ J]. Transactions of the CSAE, 2010, 26 (Supp. 1) : 61 —66. (in Chinese)
WGE, PN, 25 55 BB T B AR A S % I ST BRI ()], PR 2441t ,2016,42(6) :898 —908.
KUATI Jie, SUN Yingying, ZUO Qingsong, et al. Optimization of plant density and row spacing for mechanical harvest in winter
rapeseed ( Brassica napus L. )[J]. Acta Agronomica Sinica, 2016, 42(6) ;. 898 —908. (in Chinese)
KRAR, M B, M /NEE A R R A BRI SR A KR E R R TR R [T]. B A A4 ,2017,50(4) 648 -
656.
ZHENG Wei, XIAO Guobin, XIAO Xiaojun, et al. Effects of rice stubble height on growth, development, and yield components
of interplanted rapeseed in rice[ J]. Scientia Agricultura Sinica, 2017, 50(4) : 648 —656. (in Chinese)
YRR BEROR, 25/ 55 KAE— SR B TR AP e R AR IS L [T]. M8 5 5 R4 ,2016,22(2)
317 - 325.
LI Jifu, XUE Xinxin, LI Xiaokun, et al. Substituting effect of crop residues for potassium fertilizer in rice-rapeseed rotation
system[ J]. Journal of Plant Nutrition and Fertilizer, 2016, 22(2) : 317 —325. (in Chinese)
BBR SPERRR, E AW LA AN R KR R R B RRS AT 38 1 2R SR N RS FF RS AR AR AE [T ], o E RO R 22,2011,
44(16) :3351 -3360.
WU Ji, GUO Xisheng, WANG Yungqing, et al. Decomposition characteristics of rapeseed and wheat straws under different rice
cultivations and straw mulching models[ J]. Scientia Agricultura Sinica, 2011, 44(16): 3351 —3360. (in Chinese)
P R, A, T ZERHORM S M RIS T A TS 4RIR [T/0L ], el TR 4R ,2017,33(8) :1 -
11. http: / www. tcsae. org/nygexb/ch/reader/ view_abstract. aspx? file_no =20170801&flag = 1. DOI.10. 11975/j. issn. 1002-
6819.2017.08.001.
DONG Sheng, YUAN Zhaohui, GU Chao, et al. Research on intelligent agricultural machinery control platform based on multi-
discipline technology integration[ J/OL]. Transactions of the CSAE, 2017, 33(8): 1 —11. (in Chinese)



