


B &b Jn ddk G 48

NONGYE JIXIE XUEBAO
2021 F10HA(FES2 %)

B X

RIMERPUREERE(ZA L5 . F8X)

HALR £ Tk S D BHEF R S5 HLABT I R
e R WS I OB EMX M B TBE( 1)
BRASRIIRRER BRI SKE - FER SBE 1 # £ 8 EFL ERACI)
AT 05 T R R BT 5 i
o E OB EBEE EWR M7 SEE X M(28)
S TS R E R R BRI SRR
S OB T %ME EXM OKRE A E(41)
MR A ZFRH RS SR BRI SRR
o BRI BEM BB BETE EXXL RIE(S1)
EFSASROT R R RIS B SR B
co BIRBE B M # TRZ IR ERAC6L)
£ EDEM M RIH 2RISRl SBUEA T RE oo MLH B B XBE(T4)
£ Kemeans RIS T 005 FF B 38 3150705
e ZREYOE OB BKE ESE BLF KK(84)
Gz kLY L ESEE oA SRR S G
=
EENE R HIRRE F R S S G
ceeens ¥R A B FILE
BT E MR A TR 5010 L HUR &5 BRI 7%
- EEE KRB H

r;{:

KIBE PR EBFEC)

24
il

ZF & JEAEHE(100)

x| # EAERA(109)

bl

RUFESNHMALTE

RIXF XM B R AR FBHATHRRITEER - 8 H LB A B #Hed KkEF H =F(120)
HF CTB - RRT" 9 R AR VLB & 31 B 22 402
S W ORBE B BET B E % A(129)
KRR ABE ARG T BRI oo TAR JHAE H #(137)
ST 30 5 i TR 17 08 SR AT 40 0 3%
o T X B B W XIER B 8 AMEEE(146)
S 4 0 00 F X081 B T ALK B3 S B
- RFE EIHE MK AR EXX BREH(155)



BIRRERAEA KRBT SRR - KER RBEK
WEE A WG & RMRFEFINOHESRR - BRE
B AR B R E R R e BB
BHEZREERRERBSERAERAE - T T FEH
MERTBERBCERBITSRE oo REE EET
HEREUNM XK BESERSEN SRR

EEBE EiE
ABMARERSTEIIBOT SEE oo REE

RIEBHIE

R R IR BF T SRR A S IR R e
T XS B Morlet £ i 8] RBE R 9 & /N 32 87 £ i
T LALAI VICI & Copula lEHIZ/NEBFMGM - EWH
BT E B AL AL R ZE P 4 KR A9 % & 15

- EAKAE
BETHEOURHENERWNTF&ERPAI BN
ETRE_HEREMEEKN B RATEZLEENE RG]
AT FRAEY RN L Z 0N MR ES R RR S B

- DhEFT

BT =R A RS U BCE R T AR o KRER

Rkt IE

BT /K B I 2 6 34 B O 08 I DU B AR R X G B A

BT A [RS8 07 R BEST - I HEF

TR F T KRR RE S X 3 R A 5 4 AR M R 1

A AT LNEEYBENS > BE
e BRIERE BFE

AFREBRT AT EERKBES RS TYRREINS
v BIKEE WEXIR

KU EHRBSERETE

T LSTM R E R A BEBPERHR o ZFEOH

AR B
A
HILH
F %
R

KIFEE
B

E I
s
ZES1
XX
ERH

RXFH
R B

S )

SRAY
N

TR

X 3E

i
Ak
B

W B¢ %2
THE&

7

FXE

g 51
A E

B&

B2

S

FH

7w
FXW

% T
X% R 15

4 B

REW
H &
e
B REM

b ik
15 7] 540

EFEW

AW
kB

trRER

RER

# & W
M
g o o=

{7715

REC (166 )
FEF(175)
BB (186)
BXE(196)
XA (203)

Bk (213)
BEMR(223)

B E4(233)

Br 3th(243)
ZELIMF(255)

FHEE(264)
o ¥(272)
ok &M ( 282)
£ H(291)

EL3(300)
X% (1307 )

HIWH (314 )
TR (327)

R eIk ( 337 )
£ O¥(349)

= B (358)

i FAE(369 )



REmmMITIE

T CT BRI RE R0 SRt (7R 51
ST CHG — LDA #5578 B AR I oo oee oo
BT 5 KRG P9 o 2k R R R R
RBP4 BB B OB B R B -
KEIEE (5 G B I A R 3L AL B 5

Pickering & P 1 L il 4 S RS E 1 5 T AL R 52

EWMEHATE

W BN R L3 O i R B RO 5 S8 b

At RERE L

AWK FATE IS BB H B TILE S e

- AR

BE®

XAt
B

|- JE

x| F

EEE)

RigHl
L1

W %

BB B

RINEE

KEEE
ZER

AR

o3 =340

X B

A%

A

iR

o] 3

AT R

B4k (377)
XIFL(385)

fr T(394)
HHBEHE (402)

E W(409)

FFEH(417)

it WK (425)

L (434)



Transactions of the Chinese Society
for Agricultural Machinery
Vol.52 No.10 2021

Contents

Conservation Tillage on Black Soil ( Editor in Chief; LI Hongwen)

Research Progress of No/Minimum Tillage Corn Seeding Technology and Machine in Northeast Black Land
of China  «evevvves WANG Qingjie CAO Xinpeng WANG Chao LI Hongwen HE Jin LU Caiyun ( 1 )
Design and Experiment of Straw Pickup — Crushed and Deep Buried Device under Strip-tillage
seeescesesss CHEN Guibin LU Caiyun HE Jin WANG Chao WANG Xiuhong WANG Qingjie ( 16 )
Design and Experiment of Rice Straw Chopping Device for Agitation Sliding Cutting and Tearing
creveeenies WANG Jiang WANG Xiaoyan LI Hongwen HE Jin LU Caiyun LIU Di ( 28 )
Design and Experiment for Dynamic Supporting Type Maize Straw Chopping Retention Device with
Different Rotation Speeds of Disc Blade
orseveceecees LJU Peng HE Jin  LOU Shangyi WANG Yingbo ZHANG Zhenguo LIN Han ( 41 )
Design and Experiment of Cleaning and Anti-blocking of Front-mounted Seed Bed Preparation Device for
Grand Ridge with Raw Stubble
-++ese-oo.. CHEN Haitao WEI Zhipeng SU Wenhai HOU Shouyin JI Wenyi SHI Naiyu ( 51 )
Design and Experiment of Layered Deep Fertilization Device of Different Fertilizers Based on Pneumatic
Distribution  :++ YANG Qinglu LI Hongwen HE Jin LU Caiyun WANG Yingbo WANG Qingjie ( 61 )
EDEM-based Parameter Optimization and Experiment of Full-layer Fertilization Shovel for Strip Subsoiling
- LIU Lijing MA Chao LIU Zhongjun ( 74 )
Corn Straw Coverage Calculation Algorithm Based on K-means Clustering and Zoning Optimization Method
srvereeeness AN Xiaofei WANG Pei  LUO Changhai MENG Zhijun CHEN Liping ZHANG Anqi ( 84 )

Effects of Straw Mulching and Decomposition Rate on Soil Temperature and Humidity and Maize Yield
-+ MA Yongcai TENG Da YI Shujuan LIU Shaodong WANG Hanyang ( 90 )

Parameter Calibration of Discrete Element Model for Corn Straw — Soil Mixture in Black Soil Areas
«osereeeees TIAN Xinliang CONG Xu QI Jiangtao GUO Hui LI Mao FAN Xuhui ( 100 )
Detection Method of Soil Organic Matter Based on Multi-sensor Artificial Olfactory System
LI Mingwei ZHU Qinghui XIA Xiaomeng LIU He HUANG Dongyan ( 109 )

Agricultural Equipment and Mechanization Engineering

Design and Experiment of Underactuated End-effector for Citrus Picking
- WEI Bo HE Jinyin SHI Yang JIANG Guangli ZHANG Xianyu MA Ying ( 120)
Motion Planning of Picking Manipulator Based on CTB — RRT " Algorithm
- ZHANG Qin YUE Xijaoliang LI Bin JIANG Xianping XIONG Zheng XU Can ( 129)
Distributed Cascading Cooperative Navigation Control Method of Large-scale Lateral Moving Sprinkler
Irrigation Machine +++-++s+sseeseeeseeuiinnininiiniisnisieee. MENG Linggang FAN Songtaec  ZHOU Yan ( 137 )
Functional Detection Method of Application Rate Based on Principle of Dynamic Weighing
- DING Yonggian LIU Zhuo CHEN Chong LIU Hailong LUO Jun YU Hongfeng ( 146 )
Design and Experiment of Side-open Sliding Cutting Film Broken Seeding Unit Based on Straw Fiber Film
--------- HOU Shouyin WANG Shengzhe ZHU Xiaoxin ZHANG Jicheng JI Wenyi CHEN Haitao ( 155)



Design and Experiment of Electro-hydraulic Mixed Garlic Planter
------ ZHANG Chunling WU Xiaoqing XIE Dongbo WANG Qingqing ZHANG Jie CHEN Liging ( 166 )
Design and Experiment on Re-cleaning Machine for Rapeseed after Combine Harvesting
swserseenee LIAO Qingxi WANG Chang HE Kun YUAN Jiacheng WAN Xingyu ( 175 )
Investigation on Operating Speed Regulation System of Mobile Straw Granulator
sweseeeeeens WANG Wei GONG Yuanjuan BAI Xuewei TAN Rui HUANG Wanyuan ( 186 )
Optimization and Experiment on Straw Multi-stage Continuous Cold Roll Forming for Molding Parameters
- DING Ning LI Haitao YAN An LIU Pingyi HAN Lujia WEI Wenjun ( 196 )
Design and Experiment of Camellia Fruit Layered Harvesting Device
--------- RAO Honghui WANG Yulong LI Qingsong WANG Baoyang YANG Jialin LIU Muhua ( 203 )
Gas — Solid Coupling Simulation and Experimental Optimization of Throwing Device of Sweet Potato
Seedling Recycling Machine
--------- MU Guizhi LU Haoyu ZHANG Tingting ZHENG Wenxiu ZHANG Wanzhi LU Zhaogin ( 213 )
Design and Test of Self-unbaling Orchard Straw Mulching Machine
sweereeseenees ZHU Xinhua ZHAO Wei  FU Shengkang GAO Xiangyu WEI Yugiang ( 223)

Agricultural Informatization Engineering

Morphological Characteristics Identification and Optimization of “Non-grain” Cultivated Land along
Yellow River Basin  +t-esecesecevnrieniaiiinaniiiesiinnses. GUAN Xiaoke WANG Xiuli ZHAO Yuling ( 233 )
Yield Estimation of Winter Wheat Based on Two Parameters and Morlet Multi-scale Characteristics
eveeveeess ZHANG Yue WANG Pengxin - ZHANG Shuyu MEI Shuli LI Hongmei CHEN Chi (243 )
Winter Wheat Yield Estimation Based on Copula Function and Remotely Sensed LAI and VTCI
- WANG Pengxin CHEN Chi ZHANG Shuyu ZHANG Yue LI Hongmei ( 255 )
Crop Disease Recognition Based on Attention Mechanism and Multi-scale Residual Network
- HUANG Linsheng LUO Yaowu YANG Xiaodong YANG Guijun WANG Daoyong ( 264 )
Prediction of Nitrogen Content in Apple Leaves in Each Growth Period Based on Combined Color
Characteristics
sereeeesiees WANG Jinxing LIU Xuemei LIU Shuangxi QUAN Zekun XU Chunbao JIANG Hao (272)
Identification of Multiple Vegetable Seedlings Based on Two-stage Lightweight Detection Model
------ MENG Qingkuan ZHANG Man YE Jianhua DU Zexin SONG Mingguo ZHANG Zhipeng ( 282 )
Feature Parameter Extraction and Modeling of Stress Response Based on Wearable Biosensing for Mutton
Sheep Transportation ++--«- -+ MA Ruiqin ZHANG Mengjie YU Ruihang CUI Yan WANG Xiang ( 291 )
Behavior Recognition Model of Stacked-cage Layers Based on Knowledge Distillation
- FANG Peng HAO Hongyun WANG Hongying ( 300 )

Grazing Behavior of Herding Sheep Based on Three-axis Acceleration Sensor

vovvesseees ZHANG Chunhui  XUAN Chuanzhong YU Wenbo HAO Min LIU Feilong ( 307 )

Agricultural Soil and Water Engineering

Dual-permeability Model for Crack Preferential Flow Based on Principle of Water Volume Balance and Its
Application -+---- WANG Ce ZHANG Zhanyu CHEN Xiacan CHEN Yu ZHU Chengli ZHAI Yaming ( 314 )
Water and Nitrogen Inputs Optimization Based on Different Soil Water Storage at Planting
- XU Weina YANG Baoping DING Ruixia NIE Junfeng HAN Qingfang JIA Zhikuvan ( 327 )



Effects of Water and Fertilizer Coupling on Growth and Physiological Characteristics of Young Apple Tree
under Drip Irrigation
------------ ZHOU Hanmi ZHANG Shuo DU Xinwu NIU Xiaoli WANG Shengsheng XIE Xiaolin ( 337 )
Biomass Change and Yield Simulation of Winter Wheat under Different Sowing Dates and Irrigation Conditions
--------- CHEN Xianguan FENG Liping MA Xueqing CHENG Chen PAN Xuebiao WANG Jing ( 349 )
Effects of Different Irrigation Methods on Photosynthetic Characteristics and Dry Matter Accumulation
Dynamics of Dry Direct Seeding Rice
-+weeeeesee WEI Yongxia CAO Xiaogiang JI Junchao ZHANG Xuewen LIU Hui WU Yu ( 358)

Agricultural Bio-environment and Energy Engineering

Prediction Model of Transpiration of Greenhouse Tomato Based on LSTM
-« LI Li LI Wenjun MA Dexin YANG Chengfei MENG Fanjia ( 369 )

Agricultural Products Processing

Recognition of Apple Bitter Pit and Bruise Based on CT Image
ssveeeseeees SI Yongsheng CAO Shanshan ZHANG Xiaoxue JI Ying LU Jixing ( 377)
Non-destructive Detection of Fish Freshness Based on CHG — LDA
seeeerreeee DUAN Qingling XU Xiaoling LI Daoliang LI Wensheng LIU Chunhong ( 385 )
Rapid Detecting of Antibiotics Residues in Chicken Based on Synchronous Fluorescence Spectrum
---ce-eooo- CHEN Jian LIU Muhua YUAN Haichao HUANG Shuanggen ZHAO Jinhui XU Ning ( 394 )
Effects of High Intensity Ultrasound on Acid Induced Gelation Properties of Gellan Gels
se++ere-e-- CHEN Qing CHENG Hongmei ZHOU Taotac YUE Zhimin HAN Xiaoxiang ( 402 )
Interaction and Emulsification Properties of Soybean Whey Protein and Dextran Sulfate
sesesseeenes WANG Xibo CAO Jia YANG Sai TONG Xiaohong LU Bo WANG Huan ( 409 )
Stability and Digestion Characteristics of Pickering High Internal Phase Emulsion Formed by 7S and 11$

----- JIANG Lianzhou SUN Yuanda ZHONG Mingming ZHAO Xiaoming XIE Fengying QI Baokun ( 417 )
Vehicle and Power Engineering
Configuration Design and Parameter Optimization of Power Battery Ballast for Electric Tractor
- WU Zhongbin LIU Yu ZHANG Jun ZHOU Fengtao HE Jinggiang XIE Bin ( 425)
Mechanical Design & Manufacturing and Automation

Structural Synthesis of Parallel Mechanisms Containing Dual Drive Five-bar Loop

s+eerereee ZHU Xiaorong LI Shijie ZHOU Yudong SHEN Huiping ( 434 )



(RUNHFR) ENEREZRS (2018 ~2021)
(BRBREEHF)

FETEER: ERE LR #HEA
T £ E R FEX
ERBTEERFIR: IBR
BEEERFRTER: K &

REEER: £ H HER
AL

HEH

FIER ek

BlEH: Tl BFF REHF KAM HHE  Zhongli Pan

BRE: THR
THE

RO

ZF A

AR/

B 2
s it
R

BT
SMEE SR ZE : Bill Stout

5
BRR
KRB
RN
LHE
B F
L icha s
B

BXE"

BT EE: MM

£ ®
ft o’
AR IE
FHx
kA4
S
BHER
H
BT

Vilas M Salokhe
Ning Wang Heping Zhu
REBWMEEE: &

FHA
e
T 2% W
ZR®
KeH
b QS
BR=
B
B

Rl # W E R
NONGYE JIXIE XUEBAO

2021 5 52 % 10
(AT ,1957 4 7)

2021 4210 A 25 H R

Tadeusz Juliszewski

EFE E2NC
XIA4E"
GHF BT

G2

FHER FAE
IKE KR
M A
BRE R4
HER B K

EFER ERIT
XIKE XKL

ZRMT =5
Mg Bk
YR RS
HitE HEH
HaOM BTN

(F*F5E2ARBIH)

Naigian Zhang Zhongli Pan
Qin Zhang
RE: HeH® K

2 OEMA

EANE B W

Yubin Lan

IRE
XU B B
W E
Z 4
BRI
LKA
RAR7
¥BE

Shujun

PESCE REL Bk FEH BXR

M
PUEES
FHHE
A
Wi
J 28 X
k3
FER

Zhang

S

Transactions of the Chinese Society

for Agricultural Machinery
No.10 Vol.52 2021

(Monthly, started in 1957)

Published on 25, October 2021

* g P EBEYERDS Responsible Department :
3 " R K BB A China Association for Science and Technology
\
= Sponsored by: Chinese Society for Agricultural Machinery
of B gl AL fb B 2 BF 5T B Chinese Academy of Agricultural Mechani-
48 11 hOE R AL e zation Sciences
o I ~ Published by: Chinese Society for Agricultural Machinery
(Hodh: JEREIMEDH 1 5 6 FH) Editor in Chief: Ren Luquan
URBCAES 100083 Editorial Office: No. 1 Beishatan, Deshengmen Wai,
* % TER Beijing 100083, China
. Tel: 86-10-64882610/64882231
BB JLRERERERFLLR °
Fax. 86-10-64867367
MM %A o E R 2 LR PR AT R htps /7w, j-csam. org
iT W\ A * H & ik R/ E-mail; njxb@ caams. org. cn
5 1T o B W 5 R 7 Overseas Distributor: China International Book Trading
Corporation
(dE3 399 f548) (P. 0. Box 399, Beijing, China)
ISSN 1000 — 1298 R - -
[%] -
N 11 -1964/S HAmEZRS 2-363 EHRGTRES M289  EHAEM 100.00 T



