


B b g dik 28

NONGYE JIXIE XUEBAO
2020 £ SH6HA(ES1 %)

B &

BHAER

RAFIBARAR#REEAEYRY P AN - BHEHF FHEE ETH BOXE ®ER( 1)

Rl F&EENWAELE

BHIEAHLT B MIEE CAN BRUESENREHE
- BEER BRE B
HAERANZD BN B ERES T SHE
e SRE FRAN BRI M OB SRR E OB(29)
EiH e A MK ERINERE TSR

=
&
4k
&
H
S

BEFIL( 15 )

- BER KER XE HXIL U BKRE(38)
WFEAAE R USRS RIT SRR e kEWM KR B OE & BHEHE E o#E BKRE(4)
SEABMIBFHEREZWERN LR BEOOES oo ZBEE XL ML S5)

o R AR e A P e B E AL U BT SR
c FRIK KE— AR BHEE FRE ELK(65)
T4k ey S 2 S0 OIR 2R AT R B T K S RO

e BIETEE BIRRE B OF OEAKE BETE OB OKF(T3)
4U - 1600 BI G A D8 Bz Lt 5%
e B BMEE BRzZ ZER BB RBERE( 83 )

1% N EKA BOR LR A B A 157 B0t 5 R
e EER OF W A HE OE & RAXE(93)

BN LR RYLIR S IZ I 2R B it 5 R
e RE B FHEE BEKE BRK FER(104)

KEBRE R B A YL RoR @i it 5 il
B W B ORRE X M W B EAME(112)
R HRREIHNEIFTESHMA oo THE RET BHSHE XER(122)
KRFEKBHR LM NI S %E - X% BHFE FHMA SKHE8 W R EEH(132)

RUEELTE

TEAF A GRAEA AR BN REGEE T 2W oo BRIFE QIU Robin X R(138)



BETFRE%XIMEMAR RIS IBRL oo FER HHS(152)
o B A B A A R 5 NPP 28 (AR SRS TR AP wvvveerevevvmenmenemnennens JAAT] RMEHE &= N9( 162)
ETZRBEMESVEIBRRESETERERR
e PANEAE FIE BMHE O EEH E4LR FEF(169)
T SIM 9§ AR TE A PR GW 56 43 H 08
- BeER EERT DERT R K
# T SIF - PLS &I & /N M DI oo 8 B B/
H T T B BRI L o B SRR E K R 5
- O OFEE OEME £ W E OE(198)

P

AR (181)
FRE(191)

w®OW
i

EFEHREEHHERER =S ERESHERER
- BEIR ORARB B R B M OFBR BHAE(209)
3T Mask R-CNN 4 T 2K H fi] 2% B K 1) 7 2
e FBATHE WKMEGR K OB BXHE O E R EARMF(22)
FEFHHE YOLO W& 23038 T % b R 30 s 1) 5 i
- X3 XEM MK OHF BB KA sk H(229)
T KPR P B 4 43I % L BE 3 S TR BOKG W 43 I B ST
e EHROEFN LW KEE O KEK XINE(238)
BT 20 AR BT ERAK S8 B RS e fIZR{E RBATIE MBS XUEEE(248)
HF CNN F B QR B AE i S8 4 51 B 3h 45 51 Oy ik
- mEG EEY RSB\ R4S B K F OR(258)

Rkt THR

FEAK-BRE-RERREREAEN v TEE OHBEE B OB IMICH(264)
JBIRAKASE M T B3k 0T 5 R AK AR

e AREENS F OB AW BRI W K HBRrTH(273)
7R [ IR 43 A 4 B %o 21 8 TR R 4t 5 280 e 0 e 1 i R

e HIEN BRER XERE AL M HEE(282)
RN 04 52 o MR Ak W) R S FC A JR) 55 AT i A BB 5E

e BN BRERE OB ETE BERE XNNEREZ(292)

KEFEE T B 475 W L P 55 4 B R

e BREAE RBRAL FEEIH O BROMS BEW  RMAES(301)
KKBETRELERAESHERT "N RET

e SRR TKABZE KBATHE ZEERL W OP RSCE(309)

Rl EYRIFESHERITRE

ARG FRESBRFEZKRG & SBEBETR - kEHS FEHL SH&dE BE% X %®(318)



ETEERANETBRARIMMED AR
e BB BERA BAME

RESMIIR

ERHFIAE Y 5 SR BHBNRIBIT 5EE

e EMR R OB 22
P VS 1 5 40 B 0 40 Y R 5 %ot 755 98 o8 L A B 5

e BB 4T B OB BB
¥ T 7.8~ LDH K484 3 NADH b ik R BAEBR

st eeneenens E'K_:Em éﬁ? éé':“" —Hf“
Bt/ BBt EE SRS R BB R e IR F
BETAENKXEEAREREHMALEENES - nr FE B
EW5HhHI1e
Multi-Bug £ )5BS R MR B BETETT v ovvvvrvrererrmrmrennevmenninnnnenns & 8
NHgitHERKE AL

THEERNE BB BB N EEES S

cevereeneeee BABE WP
SEAFBRNHREEXZRITERR oo BEER KEM
3-RRPaR £ EENLARIIA D 2R A G AN o oveereevvnennns

DR EZHXBAEEDXFEREST - BEE WHIK F K

Zz Iz

R

5K F #

. FAR )

PR

E-B
FTHE

ZERG OB BRI RS RBGIEE] oo

k4 H
i Y

B g 3

w2
Bas
EIT

2 %

WIER
MR5E
i %
FImE

RIBHL(326)

R (334)

5 H A (346 )

ARES(353)
et (360 )
B %(366)

A 375)

HEH(385)
ZFHAE(39 )
Tk A (404 )
XEH(412)
4B 35 ( 420 )



Transactions of the Chinese Society
for Agricultural Machinery
Vol.51 No.6 2020

Contents

Invited Paper

State-of-the-Art Review for Representation Learning and Its Application in Plant Phenotypes

- YUAN Peisen LI Runlong REN Shougang GU Xingjian XU Huanliang ( 1 )

Agricultural Equipment and Mechanization Engineering

Development of CAN-based Downforce and Sowing Depth Monitoring and Evaluation System for Precision
Planter
------ GAO Yuanyuan ZHAI Changyuan YANG Shuo ZHAO Xueguan WANG Xiu ZHAO Chunjiang ( 15 )
Numerical Analysis and Experiment on Pneumatic Loss Characteristic of Pinhole-tube Wheat Uniform
Seeding Mechanism  --+ LIU Junxiao WANG Qingjie LI Hongwen HE Jin LU Caiyun WANG Chao ( 29 )
Design and Experiment of Plowing and Rotary Tillage Buckle Device for Rapeseed Direct Seeder
------ WEI Guoliang ZHANG Qingsong LIU Lichac XIAO Wenli SUN Wencheng LIAO Qingxi ( 38 )
Design and Experiment of Scoop-type Precision Hole Metering Device for Rapeseed
cesveeeeee ZHANG Qingsong YU Qi WANG Lei LIAO Yitao WANG Di  LIAO Qingxi ( 47 )
Distribution Mechanism of Airflow in Seed Tube of Different Lengths in Pneumatic Seeder
- LI Yanjun LIU Youhua LIU Lijing ( 55 )
Optimal Design and Experiment of High Speed Duckbill Planting Mechanism with Variable Catch-seedling
Attitude +---- YIN Daqging ZHANG Nuwoyi ZHOU Maile YANG Yuchao YIN Size WANG Jinwu ( 65 )
Parameters Calibration of Discrete Element Model of Fodder Rape Crop Harvest in Bolting Stage
- LIAO Yitao LIAO Qingxi ZHOU Yu WANG Zaiteng JIANG Yajun LIANG Fang ( 73 )
Design and Experiment of 4U — 1600 Set of Pile Type Potato Digger
+ YANG Xiaoping WEI Hongan ZHAO Wuyun JIANG Yanwu DAI Lixun HUANG Xiaopeng ( 83 )
Design and Experiment of High Efficiency Drag Reducing Shovel for Carrot Combine Harvester
- WANG Jinwu LI Xiang GAO Pengxiang NA Mingjun WANG Qi ZHOU Wenai ( 93 )
Structural Design and Experiment on Vibrating Soil Breaking Device of Mounted Yam Harvester
--------- YANG Fazhan YANG Yunpeng LI Weihua ZHAOQO Guodong JIANG Fulin LI Jiandong ( 104 )
Design and Experiment of Soybean Intra-row Weeding Monomer Mechanism and Key Components
seesresesseneeneeeee. HAN Bao GUO Chang GAO Yingling LIU Qiao  SUN Shuo DONG Xiaowei ( 112)
Mechanism Analysis and Parameter Optimization of Paddle-type Ration Mixer
- WANG Defu DANG Chunxue HUANG Huinan LIU Chaoxian { 122 )
Analysis and Improvement of Axial Force on Pump-turbine in Pump Mode

- LIN Wenhua MAO Zhongyu LI Xiangyang XU Buchao TAO Ran WANG Zhengwei ( 132)



Agricultural Informatization Engineering

Evaluation of Coordinated Development between Land Intensive Use and Urbanization and Diagnosis of
Obstacle Factors ++++++essevseseresressisiianinisasinianissisnnsennees. LEI Xunping QIU Robin  LIU Chen ( 138 )
Simulation of NEE in Grassland Ecosystems Based on Deep Learning -:--- QI Jiandong HUANG Junyao ( 152 )
Spatial Pattern Change and Analysis of NPP in Terrestrial Vegetation Ecosystem in China
s+sevsseees SUN Jinke NIU Haipeng YUAN Ming ( 162 )
Remote Sensing Inversion of Soil Salinity and Seasonal Difference Analysis Based on Multi-source
Data Fusion -+ --- SUN Ya’nan LI Xianyue SHI Haibin CUI Jiaqi WANG Weigang BU Xinyu ( 169 )
Coniferous Forest Crown Segmentation Algorithm of UAV Images Based on SfM
- YANG Quanyue DONG Zeyu MA Zhenyu WU You CUI Qi LU Hao ( 181)
Early Detection of Winter Wheat Stripe Rust Based on SIF — PLS Model
-eeeeeeees JING Xia LU Xiaoyan ZHANG Chao BAI Zongfan ( 191)
Summer Maize Yield Forecasting Based on Leaf Area Index
- LI Li XU Lianxiang WANG Pengxin QI Xuan WANG Lei ( 198 )
Three-dimensional Maize Plants Reconstruction and Traits Extraction Based on Structure from Motion
--------- LIANG Xiuying ZHOU Fengran CHEN Huan LIANG Bo XU Xichen YANG Wanneng ( 209 )
Detection Method of Corn Weed Based on Mask R-CNN
-+ JIANG Honghua ZHANG Chuanyin ZHANG Zhaoc MAO Wenhua WANG Dong WANG Dongwei ( 220 )
Fast Recognition Method for Tomatoes under Complex Environments Based on Improved YOLO
+ LIU Fang LIU Yukun LIN Sen GUO Wenzhong XU Fan ZHANG Bai ( 229)
Accurate Segmentation of Low Contrast Transmission Images of Maize Grain Internal Components
-+ WANG Jinxing LI Yufeng JIANG Hao ZHANG Hongjian ZHANG Chunging LIU Shuangxi ( 238 )
Predictive Model of Maize Moisture Stress during Jointing Stage Based on Multi-view Stereo Vision
- HE Dongjian XIONG Hongting LU Zhongzhong LIU Jianmin ( 248 )
Automatic Recognition Method of Chick Sex Based on Convolutional Neural Network and Image Depth
Features — «eteee:o YANG Jingjing HAN Runkai WU Zhanfu LI Zhonghua YANG Dong LI Ling (258)

Agricultural Soil and Water Engineering

Comprehensive Evaluation of Water — Energy — Food Nexus Safety in Xinjiang
- WANG Yubao PU Aoting YAN Xing SUN Jingxin ( 264 )
Soil Moisture and Saline Distribution Characteristics and Maize Stem Water Uptake under Alternate
Irrigation between Saline Water and Groundwater
- YANG Peiling WANG Yu REN Shumei WEI Chenchen HE Xin XU Ziang (273 )
Effects of Biochars with Various Ash Contents on Physiochemical Properties and Microbial Community
Quantity and Activity in Red Soils
sesseceeeer JIAN Xiumei CHEN Xueru LIU Fuhao DU Yanhong FU Xiaoyan JIANG Enchen (282 )
Biomass Allocation and Additive Allometric Models for Quercus Mongolica in Daxing’anling Mountains
--------- YANG Fan MENG Shengwang WANG Wei CHANG Guangjun PENG Daoli LIU Qinxiaozhi ( 292 )
Effects of Water and Nitrogen Coupling on Soil Respiration and Carbon Balance in Black Soil Paddy Field
--------- ZHANG Zhongxue LI Tiecheng QI Zhijuan CHEN Peng NIE Tangzhe ZHANG Zuohe ( 301 )



N Tracer Analysis of Nitrogen Distribution and Break-even in Paddy Soil under Water and Biochar

Management

--------- ZHANG Zuohe ZHANG Zhongxue ZHENG Yanbo LI Tiecheng HAN Yu ZHAO Wenbo ( 309 )

Agricultural Bio-environment and Energy Engineering

Microstructures and Properties of Bovine Bone Collagen Polypeptide Composite Films with Different Molecular
Weight Distributions «-»-----+ YAO Yumei YUAN Xiangru HAN Lujia YANG Zengling LIU Xian ( 318 )
Metagenomic Analysis of Microbial Community Composition and Function in Rural Household Biogas

Digesters in Qinghai Province

- HAN Rui CHEN Laisheng LI Quanhut LI Yi ZHONG Qiwen ZHU Derui ( 326 )

Agricultural Products Processing

Design and Experiment of Directional Arrangement Vertical and Horizontal Cutting of Seed Potato Cutter
- WANG Xiangyou ZHU Shan LI Xueqgiang LI Tengxun WANG Linlin HU Zhouxun ( 334 )
Hyperosmotic Stress Response of Saccharomyces cerevisiae Cell Wall and Cell Membrane
« GUO Hong QIU Yue WEI Jianping ZHANG Yuxiang YUAN Yahong YUE Tianli ( 346 )
Effects of Lactate — LDH System on NADH Regeneration and Metmyoglobin Reduction in Yak Beef of
Mitochondria-mediated in Vitro
-« ZHANG Yubin LI Bingzi LEI Yun WEI Hongyan HAN Yun YU Qunli ( 353 )
Gelation Properties of Low Acyl and High Acyl Mixed Acid Gellan Gels
- CHEN Qing ZHOU Taotao CHENG Hongmei HAN Xiaoxiang ( 360 )
Effect of Ultrasonic Pretreatment on Structure and Functional Properties of Soy Protein Aggregates

- LI Yang CHEN Fanfan WANG Zhongjiang TENG Fei ( 366 )

Vehicle and Power Engineering

Global Path Planning Algorithm of Multi-Bug ------ PENG Yan BAO Lingzhi QU Dong XIE Yangmin ( 375 )

Mechanical Design & Manufacturing and Automation

Stiffness Analysis of Three-translation Parallel Mechanism with Zero Coupling Degree and Partial Motion
Decoupling «--++++++++++« SUN Chiyu SHEN Huiping WANG Yixi XU Zhengxiao YUAN Juntang ( 385)
Operation Mode Transformation Method of Multi-mode Parallel Mechanism
- SHAN Yanxia ZHANG Jianwei YU Jingjun HAN Xueyan LI Shihua ( 396 )
Rigid Body Dynamics Modeling and Analysis of 3-RRPaR Parallel Mechanism
corvesnrees CHEN Xiulong GUO Jingyao JIA Yonghao ( 404 )
Modeling and Control of Elevator Extended Load-driven System for Multi-storey Farm
seveeeeess ZHANG Jinzhao WEI Haifeng LIU Junwei ( 412 )
Output Torque Characteristics Analysis of Double Swash Plate Multi-row Axial Piston Motor
. WEN Desheng SUN Lijie XI Bing DU Fei LI Dexiong ZHAO Guogiang ( 420 )



(RANMWFR) BENERBE RS (2018 ~2021)
(BRKESHA)

FUTESER: T LIRT K
¥ &£ ZF R FHX
BEMNEEZRREMR: EHER
HEFERARBUTER: K =
REEZRR: £ 1B HEE AR KRERE NOR BFT Bk REH BXER
RAE HEE
BMER: TEL EFF REH KM #HS{E  Zhongli Pan
KE:THR T B £ &R EHR EFk E2h” E&eR ERY EIBE EE8R
ERe BRE M BTGHHHR R B XA XNFRE NKL XNBRBR XERE
K T REE KBB WEN GHFE M BT EAE B W B¥EE FHEN
FRE FEBHF FURX FR® FER FAL FEY ER) OF 4 KRR
SRANEEC WIS kA% K2R KKE KRE REER K OB BKRO®H BKRER
B B BRXF BRER K & MEE M0NYE 249 HEM RS EEX
%O T BERE BRZ BRE iR HHRFE BREH ELHF ERX
wHER AT HE4% TR HER ¥ X EaOWM #ATEH ARE BEXK
BN BRE BFT HANE (F+S5EAH2BEHR)
SMEMRE . Bill Stout Vilas M Salokhe Naigian Zhang Zhongli Pan  Yubin Lan  Shujun Zhang
Ning Wang Heping Zhu Tadeusz Juliszewski Qin Zhang

A H W ER Transactions of the Chinese Society
NONGYE JIXIE XUEBAO for Agricultural Machinery
20205 HFS51E Foh No.6 Vol.51 2020

(A H,1957 E£87)) (Monthly, started in 1957)

2020 4E 6 A 25 B ¥R Published on 25, June 2020

¥ % +$EBEHEABDS Responsible Department ;

+ 7]\ o &N e China Association for Science and Technology
’ ~ = Sponsored by: Chinese Society for Agricultural Machinery
o B 4R ol WL AL 2 B 5 B Chinese Academy of Agricultural Mechani-

S48 IR h R S zation Sciences

Published by: Chinese Society for Agricultural Machinery
(Hptk: EREAIXY R LS 6 F4)

Editor in Chief: Ren Luquan

HEBLARTS 100083 Editorial Office: No. 1 Beishatan, Deshengmen Wai,

* *H EER Beijing 100083, China
. Tel; 86-10-64882610/64882231
| o3 | AT :

B B LEEEROBEFRELLR Fax: 86-10-64867367
BRzG  PEBHEALALRRAILER btpe //www, -csam. org
iT M A & EHE BB E-mail ; njxb@ caams. org. cn
HRG TEEEEERSEAERAR Overseas Distributor: gl;;::ri?it:;natlonal Book Trading

(db= 399 f548) (P. 0. Box 399, Beijing, China)

ISSN 1000 — 1298

CN 11-1964/S EHRERS 2-363 B4 RITHRES M289 HAEH 100.00 7T




