KA T EZF K

20184F 9 ASE 188 REE345H (E34 %5
B X

c EEWR -
AR L RIS S L TR AP AT +vvveevssevssersssensssnesssssisesises s BRE, & &, BF%F, % B (1)
« Rl TIESHML -
TR S5 R ZHON EAERE CHENE B HENEPEBE A FOME <ooevereeereemssemseenenns PR, RNJAR, BaF, BEL, ZEF (12)
BURA LI BRSO 25 BT Y S HOR SE oo Eaek, WY, ARERE, BEE, & )b, F@m, KOR (21)
E | SN N (7 E DA R E = 5 4 AW AR I A, WAT, FEL, LRA, T #, FHE (28)
BEA IS EINLAE P2 26 AR 538 E ARV LR AIHIT +oovvvemeer s koW, AR, FAR, TUE, HKAE (37)
BT LM BOE AR BN R G ReFE PPl RS IR AY
..................................................... B, FNEEE, A, k4B, B 4B, MR, BRELE, INEH, BEL (44)
/J\%%%EF;%%%&ﬁ‘{ﬁ'ﬂ%é}ﬁ&ﬁ%ﬁ% ................................................................. M:\;g, ?é‘»a}], ﬁ;&,ffg, XU)?XR (51)
W R A L Uk TR A e B PR SR O 5 e
..................................................................... B B, A, BB, KEL, SBRIE, LEE, A, x)iEiE (59)
%}Eﬁ%{%’%ﬁﬁﬂiﬂé%%ﬂﬁféﬁ@iﬂ@ﬂmj ................................................. %‘i%fz, j%/ﬁ\gm igj_‘»hi(, g];i*g’ ,f;t\;i:g,};]‘ (68)
I & i oS 2 T N R S PV A S & Y A% a7 s A7 AR BEE, 2 K, BRRWm, mEH, FEF (76)
17 B 5 R TE R RN B 5 28 oo WLk, MmE, & &, & M, Kk, TFH (83)
TR A PR U A B SR B S AT S bt Ak
..................................................................................................... A B, RYUE, HETE, K O, & MR, LRBL (93)
B A8 AT I BN B AR G R A AR S B R R )
................................................................................................... kB R, fEEE, RIM, K OR, fTiEE, K 44 (102)
BT S HoIE et ) = 1m TAEBR 105 BT 55 e RER, A oM, INELS, KA, EHE, RS (113)
c Rz THE -
BT To AMLRE ] IO 2R i b il 3 BERAEY) 73 K07
................................................................................................... BEE, KER, 3 M, §RMAE, EEH, HEah (122)
e WKMKETER -
CFD-DEM #8 G AU O JE AR SR A EE ZE oovvvvvereeneemsensensenns R, &M, BEm, O, PR, w8 (130)
%ﬁgg@%ﬁﬂ/glz;{qaﬂiig7j(ﬁﬁw§r ff’fﬂﬁﬁ;*ﬁﬁﬁ ........................................................... I AN, }111 £, Rgkar (138)
KBNS N R 2 T FR RO ST -oovvvvvnevsessrnnenenns PR, KR, xR, EEA, TR (146)
T X ST R SRR 0 S 45 K AN B R TR o vvvveeeeeeeeesee s s$AM, BEa, L %, Rékr (152)
AR P& K AR K BB N A /N FE FE K R PR BR [ BAN] +evveevreeersereeessmsesssiens s AEm, RS, B & (160)



5 REZ T MR VR TR 45 A E X ML T 7K 87 3 A AR S T

................................................................................................... fmtth, ¥ #, &

B N EGPENER AN AR EAWE FITR RS /N I S TR/ IR Reym, ot

c RAIBEEERSHAK -

= S PURAW) S {IIPNCEL PaNTIRTS ¥ = o4 /S ol

................................................................... L, B R, R OM, AXF

e e L S B e b B e 3 R s RithAE, BIAKLE, X
FET AR = S A4 SRR I 2B AT I ULTI] ovvvserevssenesssnsssensssnssisneines

B R TS THOEACE iy kL o el i L k) OO FARIK,

ACHER L 5 4 ] T R W A B AT

................................................................................................... BEE, AR,
« WA BFREIAM AL -
i 5 TR ] A IR R 5 A TR 7 U AR oo Fhk, & F,

................................................................................................... RSl ;;]%752‘” ;i

................................................................................................... @, TR,

s RAEIMES LR TR -

L BB BRI BIAT B AL JI VA oo ®o 4,
LMY IR T AN IR S TR AL BRI B U FR 20 A0 S A TBURAALE
................................................... £ E, BWE, E4E, A M Z K

T 7 72 UL - 21 4 JRAUE 308 JX\ 2R 00 e R 8 4 ) ol R R
................................................................... Zhir, FhRNG, REE, TE2,

L B R A /S A B 5T AH AR e % K Bk 23 A

................................... 2k, TR, % m, XMh%, 21, Hua,

« THIERIRTAZ -

T A P TR B AL B M 1T R T B 5 ST L AR T [F] D5 2R veveeereerees s
« RPEmMIIGE -

ﬂjﬁf"%?é%mﬁ%/ﬁ‘{ﬁljiﬁﬁ@?ﬂﬂ%ﬂ%ﬁﬁ}ﬁﬁ%%ﬁB‘J%Hﬁ ................................................... N1l

UL R £ 1 PGS fAT R R 3 227K Ik ) B 0 e 2 A S

................................................................................... RAEL, INER, Bilk, %
(EESYEwe B Rl at - Suri ke g VTR WAd g a0 A R FIRA, KT R,

#%, A RE,

&, K or,

, BT, FLF,

I &, REE,

i, BEE,

=)
3

pul
mD

i
I

ek (168)

FHE (179)

A AL (187)
=+ F (194)
x| Al (202)

WAEME (211)

£ER (219)

# Rl (228)

, I (235)

RLAT (242)

ERE (252)

s+ & (261)

» BIF (268)

x| (277)

EAE (284)

E A4 (292)

& % (299)

i (308)



Transactions
of the Chinese Society of Agricultural Engineering
Vol.34 No.18 Sep. 2018
CONTENTS

* Comprehensive Research

Research progress and application status of electrostatic pesticide spray technology

.................................................................................................................. Zhou Liangfu’ Zhang Llng, Xue inyu, Chen Chen (1)

* Agricultural Equipment Engineering and Mechanization *

Influences of structure parameters of straight flute wheel on fertilizing performance of fertilizer apparatus

.......................................................................... Zhu Qingzhen) Wu Guangwei, Chen Llplng, Zhao Chunjlang, Meng Zhyun

Parameter calibration of discrete element model of organic fertilizer particles for mechanical fertilization

---------------------------- Yuan Quanchun, Xu Liming, Xing Jiejie, Duan Zhuangzhuang, Ma Shuai, Yu Changchang, Chen Chen

Design and experiment of asymmetric large-small double discs ditching device

........................................................................... Wang Chao, Liu Cong]mg, Ll Hongwen, Wang ang/le, HeJin, Lu Calyun

Combine harvester productivity calculation model and analysis of suitable operation route

.......................................................................................... Zhang Kai, Bal Meijl’an, Ll Yinong, Zhang Shaohui, Du Taisheng

Correction model of energy consumption evaluation of cluster motor system based on levenberg-marquardt algorithm

--------------- Qu Bo, Sun Xiaofei, Zhang Xinhe, Huang Wei, Su Juan, Du Songhuai, Zhai Qingzhi, Sun Ruonan, Lou Zhenyi

Design and test of capacitive detection system for wheat seeding quantity

.................................................................................................... Chen Jlanguo, Ll Yanmmg, an Cheng]ln, Llu Chenghang

Design and experiment of inside-filling adjustable precision seed-metering device with combined hole for cotton

------ Zhou Yong, Hu Mengjie, Xia Junfang, Zhang Guozhong, Xu Zhaoyao, Feng Chuangchuang, Tang Nanrui, Liu Dezhu

I

a2

QD

28

(37D

(44

5D

(59)



Dynamic response analysis of apricot fruit dropping during vibration harvesting
................................................................................. San Yunlong’ Yang Hulmm, WangXuenong, Guo Wensong, HOM Shulln (68)

Design and test of self-adaptive stock cotyledons pressing and clamping mechanism for oblique inserted grafting of

Cucurbitaceous vegetables

...................................................................................... LOM Jianzhong, WM Kang’ Chen Junyang’ Ma Gulyang, Ll Jlanplng (76)
Design and parameter optimization of planetary gear-train slip type pot seedling planting mechanism
.................................................................................. Jl Jiangtao, Yang Llnhul, Jln Xin, Gao Song, Pang Jlng, Wang nglln (83)
Modal analysis and structure optimization of transplanter support arm based on modal assurance criterion
.............................................................................. Jln Xl}’l, Chen Kaikang, Jl Jiangtao, Pang Jlng, Gao Song, Zeng Xlnyue (93)

Effects of spacing-adjustable wide-narrow row on growth characteristics and yield of machine-transplanted mid- and late-

e o) 1 4 T R e Zhu Dequan, Chu Tingting, Wu Liquan, Zhang Shun, He Haibing, Zhang Jun (102)

Simulation analysis and experiment for three-axis working resistances of rotary blade based on discrete element method

""""""""""""""""""" Xiong Pingyuan, Yang Zhou, Sun Zhiquan, Zhang Qiangian, Huang Yangqing, Zhang Zhuowei (113)

* Agricultural Aviation Engineering °

Classification method of main crops in northern Xinjiang based on UAV visible waveband images

............................................................. Dai Jianguo, Zhang Guoshun, Guo Peng, Zeng Tiaojun, Cui Meina, Xue Jinli (122)

* Soil and Water Engineering *

Numerical simulation of local clogging in screen filter based on coupled DEM-CFD
................................................................................. Yu lemg, XM Zhou) Yang Jurul, Ll Na, Llu Kaishuo, Chang Lluhong (130)
Spatial variability analysis of large-scale soil water, salt and heat characteristics in Baotou lake irrigation area of Xinjiang
.................................................................................................................................... Wang Quanjiu, Bi Lei, Zhang Jihong (138)

Effects of soil water content and bulk density on thermal conductivity of plough layer soil in arid land and its prediction

.............................................................................................. Lu Ylll, Zhang Meng, Liu Xiaona, Ren Tusheng, Wang Yajlng (146)

v



Water movement law through unsaturated zone in severe and mild saline-alkali fields in arid region
....................................................................................................... Han DOngmei, Zhou Hantian, Ma Ylng, Song Xlanfang (152)
Effects of irrigation and nitrogen application on water consumption and yield of winter wheat in different precipitation years
............................................................................................................................. Li Zhengpeng, Song Mingdan, Feng Hao (160)

Simulation and prediction of groundwater considering seasonal freezing-thawing in irrigation area with conjunctive use of

groundwater and surface water
.......................................................................... Wu JlngWEl, Yang Yang) Zhu Yan, Yu LeS/’li, Yang VVenyuan, Yang JanhOng (168)
Groundwater dynamic forecasting in Hongyashan district based on regional evaluation of regulatory suitability

..................................................................................................... He Xiangli, Ye Mao, Zhang Xin, Chen Wenjie, Li Jingjun (179)

* Agricultural Information and Electrical Technologies *

Rapid determination of soluble protein content for soybean leaves based on near infrared spectroscopy

-------------------------- Zhang Yakun, Luo Bin, Song Peng, Pan Dayu, Lu Wenchao, Zhou Yanan, Wang Cheng, Zhao Chunjiang (187)
Image recognition of Camellia oleifera diseases based on convolutional neural network & transfer learning
..................................................................................................... Long Mansheng, Ouyang Chunjuan, Liu Huan, Fu Qing (194)
Cow movement behavior classification based on optimal binary decision-tree classification model
.......................................................................................................... Wang Jun, Zhang Haiyang, Zhao Kaixuan, Liu Gang (202)
Monitoring of multi-target cow ruminate behavior based on video analysis technology
......................................................................................... Song Hualbo, Nlu Mantang’ Jl Cunhul, Ll Zhenyu) Zhu angmel (211)
Behavior recognition of lameness in dairy cattle by improved sparse overcomplete dictionary method

.................................................................... Wen Changji, Zhang Jinfeng, Li Zhuoshi, Lou Yue’ Yu Helong, Jiang Hailong (219)

* Agricultural Resource Recycling Engineering ©

Biogas yield by mixed anaerobic fermentation of kelp residue and aquaculture solid waste
............................................................................ Li Xiuchen, Li Feng, Zhang Guochen, Zhang Qian, Yang Fuli, Mu Gang (228)

Effect of biogas slurry of medium and high temperature digestion on growth of chlorella with semi-continuous culture

........................................................................... Wang Zhongjiang, SiAilong, Liu Zhuo’ Li Ze’ WangLili, [/Vang Guixiang (235)

\Y%



Effects of torrefaction temperature on composition and characteristics of gas-solid-liquid three-phase products in bamboo

torrefaction process «+-««+«ereereeeees Zhang Yu, Wang Junhao, Ma Zhongqing, Zhou Hanzhi, Yang Youyou, Zhang Wenbiao (242)
 Agricultural Bioenvironmental and Energy Engineering °

Evaluation of environmental carrying capacity and manure organic fertilizer instead chemical fertilizer potential of animal

husbandry in Anhui ««eoeeeeeemeemeeseernr Geng Wei, Sun Yixiang, Yuan Manman, Wu Gang, Wang Jiabao (252)

Nitrogen distribution and ammonia emission characteristics in different livestock manure treatment processes in intensive dairy

farms:---eeeeeeeeeees Mei Ying, Wei Kunhao, Cui Naqi, Zhou Hang, Gao Long, Zhao Xin, Zhang Houhu, Shen Xiufang, Ye Fei (261)
Cooling performance of wet curtain fan-fabric duct ventilation system in house of pregnant sows
-------------- Wu Zhonghong, Chen Zepeng, Zang Jianjun, Wang Meizhi, Yang Hao, Ren Fangjie, Liu Jijun, Feng Guangjun (268)

Preparation and thermal performance analysis of CsH,COOK/KCI composite phase change material
.................................................................................. Zhang Xuelal" Wang Ylnghul, Jl Jun, Llu Junmlng, Ll Yuyang) Han Xingchao,

Xu Xiaofeng, Zhou Sunxi,Liu Lu, Liu Sheng (277)

* Land Consolidation and Rehabilitation Engineering °

Quantification of synergetic relationship between natural quality and site conditions of cultivated land based on coupling

coOrdination degree MOdel -+ rrrweesssssssrrreemmmssmsersereiis Qian Fengkui, Wang Weiwen, Wang Qiubing (284)

 Agricultural Produce Processing Engineering ®

Effects of nozzle structures of air impinging freezer on heat transfer characteristics of steel strip surface
........................................................................................................................................ Xie Jing, Liu Yuyan, Wang Jinfeng (292)

Effect of fluid-structure interaction on internal flow field characteristics of tube-contained raw material pipeline hydraulic

transportation
------------------------------------------- Zhang Chunjin, Sun Xihuan, Li Yongye, Zhang Xueqin, Zhang Xuelan, Yang Xiaoni, Li Fei (299)
Effects of different packaging methods on protein oxidation and degradation of beef during refrigeration storage

................................................................... Fu angquan, Zhang Wangang, Song Shangxin, Wang Haiou, Chen Shou]lang (308)

VI



