Fa0H H2 W
2021 4 3 A

C U AN

Journal of Huazhong Agricultural University

Vol.40 No.2
Mar. 2021,24~44

JTRT B PR B A S Al BE ALK ALY BE 1 G B B R R A BIF ST BUIR K SR 3 [0 0. AR Rl K2 25 4, 2021,40(2) 1 24-44,

DOI:10.13300/j.cnki.hnlkxb.2021.02.004

A LA B RE L R BRI R
MRIARKEEZRESE

TEFLCEREV L EHEE.THE,
KEM,HEA L RE L A RE

1A P REKRZ T FR, XX 4300705 2. R ERHAHFKIP FTHREESLS T S EHF, XX 430070

WE WS EERAEETR R B BE R RS I B LR AL S R R AL B AR S B Ih 3EAE 7  AS 4 2
M EERARZ — . ARSCNT 1T A A0SR 2 ol A A 7 A O A BB SC B R 5 2 A R R BUIR MR SE 1 R
TSR/ DCH il b4 20 AL 3R 5 7 FS IR SC BB R  HE R GR 1 b B BOPE A R W | T I A R ER
B R ROR R TR A IR T AR BEOR T B BRI AL 5 A5 AT A8 F R | SR 55 4 i SORS AR B
AR TG AHUIE 55 R B AR O B S A OB AR T SR R e R R A . A R GRS M)
A T 31t 3 7 ol 5 R R B A A T B B 3 4 7 ol 4 ML DR AL RE AL R TR A AE XA AL B
R B BEAS Y- A FR AT B AR RIS AR IR 7 R e A e A T SR 2 D RE T R A AT S B
7 A IR TR AL K S 35 A SR R AN S AL AR A 7 R RE R 5 TE N R BT T B A B-TIT 5 B Sl - LA 3K

BRG] R S R A L S B 3 4 7l B o O R SR TR YOG

X
7 %2

hESHES S223.75 X#tRiRAE A

T 3% TR A B R E Y 2 —  HA R
SRAE VB SE CREUR LR R L B B R A L2 Fh D) BE RN &
R R34, 3 1 5 9 = b X 3 — el 43y
A A0 TR AR A T S R 7 DX, v A 2R R X 4R
M TR R . & B2 90% DL b Fig
A ARG - s AE-AE - K SRR AE D O DY i
MEEA = B TR L I 38 A A A HE PR AT L
PR = KRB B, P ET B BE LT R R R FORS 40 A0 5
F L R AT AN EF ST AT A S AN
EN IR S N R g N S Sl S e o
I B4 T MUK AL AR OK AN 5 HLR e R Y i,
2019 4 9 SR AL FE L HLIC R o B AL 32.5% Al
4496 5 7= I B B 3 R il RN T, A 35 W3R S i e
FHUALEE 0 ORS R SRR . KISk sk 4
b = K B B & R A ARST L 25 A ALRAE K SRR
BRI R %, T BUE R AR AR AR
LTI KR L B A AN AR Ak AR R 4

Y H 41 2021-01-18

NERS

M2 s WMSEAUMG A7 kE HUBRIE: B REfL: RIBER IWERSG: ZURITE; TARS: ¥

1000-2421(2021)02-0024-21

HE AR AR 7 228 1] DALBR AL o S 9 3 R MR 7
A B 3T 38 e [ 5 2 77 7 B L™ O™ R B B
TR 5 28 BE 2 8w 2 LR 2R 5 HLAR AL VR RE AL
IR 2 2 BRI Sl g o A R I R AR

AR SCAEA 28 P S S AR 7 45 3 [ 4 ol BEARE
OUEER L, PO T [ N Al S A R L L R
=R B BT LA RE L G HE RN 5 K
JEBAR 2 A T BB BE S 42 7 b B 25 5 R B Y 4
A S RO A ) AT R BT 3 T 9l 3R 4 77 ol i AL B
R REAL B AR K R 5

1 3R E 7l A

RPN S ER R EAMY, %
Or N SRR GRS RRH A 3 AL, T T
WPk SR I NV R H R A BRI 22 [ SR XY
EEMRHEY Z " o TR I 3R 7 X — ] R
3 09 AR i S DR F i X, e ] A4 4 il =R M Al

HETH . EHFKMFE AR R LT (CARS-12) s F K [ AR 3 4T H (51875229,52075210,32001427) ; 1 [F 18 -+ J5 Bl 22 4& 4 101 H

(2020M682438)
Ji R E-mail : wanxy@mail. hzau. edu.cn

WASVEH B KE ,E-mail: liaogx@mail. hzau.edu.cn



% 2

TRT & e LB

RE AL D HE T A 5 BF 5 IR B R S i 4 25

DX 8 B AR R VL SR A 48 0 R T S R A X
FESMAEGTE N HIRE 3 AWM, HEe
P AR A R B R R T R 3 AR B,
EATWE 1R,

[metminnnn| [ramnienns| it

HALITH R R
il A B he
AR R

(o
F T —_ ; -
10 .

LBECES TR | | A0 AR [ Cfek A 5E
AR ST A s # #

B 1

Fig.1 The main mechanized processes of the
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whole industrial chain of rapeseed production
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A:Monoseed DT /N [X BB 4& Fi AL Monoseed DT precision spaced
planter; B:Plotseed S %% /N [X 4% #& # # Ml Plotseed S light plot
seeder; C:Seed Pro 360 /N [X B i & F L Seed Pro 360 precision
spaced planter; D:XBJ-150 # [ i 20/ X 3% Fh Bl XBJ-150 self-driv-
ing plot seeder; E:2BZXJ-1 FHX/NXFMIFEFHL 2BZX]-1 Walk-
ing type plot breeding; F: 4 H Zhfb/NX K R #EFIAHL Fully automatic
precision seeder.
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Fig.2 Seeding equipment of rapeseed breeding plot
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ALBCABHREALIR B I8 Depth limit unit of combined tillage equipment; B: & #FEHLEE £ .G Crushed soils unit of combined tillage e-
quipment; C:BEEHFE ML BT Leveling unit of combined tillage equipment; D % it I 7~ & & Schematic diagram of deep fertilization;
E: @)% =L iR i IE 4™ Hoe shovel type deep fertilizing shovel; F: i JJ it IE4* Sliding blade deep fertilizing shovel; G 2% 4 = % fifi IE2 4™
Ploughshare like deep fertilizing shovel; H:ZL g4 & =il % A& Pl Plough rotary combined rapeseed direct seeder; 1: 7 e #F XUl #F 4 HL

Double axial rotary tillage machine.
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Fig.3 Seedbed management equipment,and equipment for deep fertilizing, straw application
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JD A4003Mh 3£ A HL John Deere JD A400 windrower for rapeseed harvesting; E:MacDon M200 jiii 3% #| #fi #l. MacDon M400 windrower for
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4L.7Z-5.0EB G W3k WL WODE 41.Z-5.0E combine harvester; J: 1 32U 3Kl Forage rapeseed harvester.
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Fig.4 Rapeseed precision sowing and harvesting machinery and equipment
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Fig.5 Concept of rapeseed unmanned farm
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Situation and prospect of key technology and equipment in mechanization
and intelligentization of rapeseed whole industry chain

WAN Xingyu', LTAO Qingxi"?,LIAO Yitao"?,DING Youchun'?,
ZHANG Qingsong'? , HUANG Huang'?*,CHEN Hui',ZHU Longtu'

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Ministry of Agriculture and Rural Affairs Key Laboratory of Agricultural Equipment
in Mid-Lower Yangtze River ,Wuhan 430070,China

Abstract The rapeseed whole industry chain of includes the stages of pre-production, mid-produc-
tion,and post-production. The development of mechanization and intelligent technology at each stage is
one of the important ways to achieve cost-saving and efficiency-increasing in rapeseed production. This
article analyzed the general situation at home and abroad of the rapeseed whole industry chain and the
development status of key technologies and equipment in the main links. The key technologies in plot
breeding and seed precise treatment at the stage of pre-production and rapeseed oil processing at the
stage of post-production were summarized. It focused on the development trends of key technologies in
soil tillage,sowing,harvesting,and field management at the stage of mid-production. It covered technolo-
gies and equipment in seedbed managing, furrow opening,deep fertilization, straw returning, single and
centralized precise sowing,drone sowing, disease-pest-weed control, windrower, combine harvesting, and
forage rapeseed harvesting in detail. Based on the systematic summary and analyses of the characteristics
and development trends of the rapeseed industry in China,it is pointed out that there are regional imbal-
ances,imbalances at the stages of upstream and downstream,and imbalances in the technical system of
each link in the mechanized and intelligent development of the rapeseed whole industry chain. It is pro-
posed to accelerate the research and development of series of equipment at the stages of pre-production
and post-production, promote the multi-functional development and utilization of rapeseed, realize the
balanced development of mechanization in all links of rapeseed production,explore the intelligent tech-
nology and unmanned system of rapeseed mechanized production. The formation of a development path
driven by the government promoting.,market pulling,scale production driving,and science and technolo-
gy leading is the key to achieving the high-quality and efficient development of the rapeseed whole indus-
try chain.

Keywords rapeseed; rape machinery; whole industry chain; mechanization; intelligentization; de-
velopment trends; complete equipment; multifunctional development; unmanned system; balance de-
velopment
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