298 23 M
2013 4 128

Ak TR 2 R

Transactions of the Chinese Society of Agricultural Engineering

Vol.29 No.23

TERBEYNMALE = TERXWES TN
# R, pEm T, Eoka

(1. WpEARMERZET 2B, Jbat 100083; 2. A gk K2z rh AL & 5T ey, b5t 100083)

A OE PEIEER AU CHEAN IR AP HUBRAL 1) A RE A A R IO SR BERT B, IR AEIII R ek
FEFFIE R T 2 M TR (H H AT s Nt oAl 23Uk R f BE SEEEA TR A 20 #r . PRI,
ZOCNFRGE TR A AL I E SR B AL L TR AR R AL . 0 TR e (5 B, 20U 7>
MIAFRERIRCR, ZOEREE S 515 ATH, AT Jst M A3 A B T — BEPPMiebnik R . ARIE AL
HMESRERE, FHHEER I A 5 T BACKIVEN SRAR AU BAL I 3 W3 AR 2 FhOEAY . PR RbREAERENE . S8 & ULRC
FERNZ G A PPN UEN, AT HRbR i AR Ba B BORVERAIZULTabs . Fabr bR 3 e RIELIT 4
(K77 23t [l iE A< BUARAR L A JiE H bl BEOR+ G B 7 A+ A3 [ 5 5 3 X 2806+ S5 B i 75+ S W A 45
E AT BIRRARIEL o A0 4 B A [ DX BICR AR B BE AT VPO A B L, ISR P KR UAL E 7 4 Fif it
RUREA N BIEAT LB o0 BT, GG R AT AT s b A T MV FAn A 3R FAT R IR SE P, RIS I O

Dec. 2013 53

RS — P 58

KEER. A, M, Mk, Mz, X, B0
doi: 10.3969/j.issn.1002-6819.2013.23.008
FESES: S23 XEkFRERD: A

XEHS: 1002-6819(2013)-23-0053-09

B OB, HHm, BX# FER|MEDNALESIRERXMESITN V] R TEFMR, 2013, 29(23):

53—61.

Huang Huang, Yang Minli, Huang Guangqun. Construction and evaluation of mechanized production engineering mode
for major food crops[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE),

2013, 29(23): 53—61. (in Chinese with English abstract)

0 351 &

TR AR AL A TR R AN TR T
g —Aar M, BTl B AR A= T
FERE S A TR i R AT — 2k, e
5 % NISEVIIE 5% NPSE NIIESE SIS IEuE S
(VL BT R R S B AT AL H AR 32 10 a K,
FE| ANV AUBR AL A RSB T F AT B i) Hh 4B B
AL Az 7 SSEBL T BANE I 0 2 i HURATE b
TR D s R T SR AR U AL
PR HAERAN T BOR IR L, IR A i i
FEFE R T 20 TR, 2012 AR rp g5 30 4
2L PR AR UL E 07, il 32 2

Wk HIW: 2013-05-16  &ITH: 2013-10-24

FEETH: AT CRYED BHIFE I (200903009-02); H SRS
BEARBHIY S5 S % U5 4 %5 B (2013Y1007)

fEF i 3 L (1986—), L, B, WIHEEEA, WA, FEBM
FARM KRS RN AU T T PRI bt A BRI K S T2 B

100083, Email: wmyhuang@qq.com

XIMEES: M (1965—), %, ¥, J VNN, #Fz, 14
M, ETNGRA R RS AR B2 26 T JR i . UK
SRR RS ARSS LA MU AR AR 5 HUR s 5 45 7 THI RO AT
5t. bt HPERMKS T24BE, 100083, Email: qyang@cau.edu.cn
ek TR 2343 . M (E041200214S ).

FREAEIHLARAL A7 O E N IR 2 P B AL
I R R RE I ORBERT B, MERTR RIS ek box AR
HATIRZR, AR Y AR e fe i 5
AR BERIAY) . NIEIITCRE, ANFE
o TR R 5 7 VR IR AL A = TR A 2k
17 THREBREET, K, o IR EY
MU A BT AL, AR 1y BT
FOHUBAL B TREBE I D . WEOR . AHGIAEE
MRS E , SERGRZ 10, R EER
g Bl A o AT LA A2 TR A b . i
Plafefl. bl 4183k BB f ekt AT
B SR RINIEE S . TRl RSO RS LR
I RE, R B M L L o A A Al s DU s
R BB U AL A B R RAESE, JfFar
—EREAEAN S VA BTN SRR R R

1 BERHE

1.1 RAARSIESR

T ER AR AU AL 2L 7 TR ST
IR TR, ST TRE AR,
BRI H AR LB TREME . A SCRARTFE X K
S e, DAUTRRUME b 2 midfe, FEAL T 6 YL



54 Ak TREA AR

2013 4F

SIHTHESE (I 1) o Mo, B HoAb—DIwk
FURIBCR KA, Fe /e — D WIS, W
B ANE R R T A

B1 EZRLEMIURMA T TREXFEIITIER
Fig.1 Analytical framework of mechanized production
engineering mode research for major food crops
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Fig.3 Major evaluated modes
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Table 3  Actual and evaluation value of each index

b SEBRE Actual value VPAME Evaluation value
Index 11 1= 2 103 izl 4 il 1 iz 2 #ixl 3 izl 4
Mode 1 Mode 2 Mode 3 Mode 4 Mode 1 Mode 2 Mode 3 Mode 4
RNk 77.50 85.00 87.25 89.75 0.775 0.85 0.873 0.900
Farming level/%
e
Farming efficiency/(hm>h”) 0.115 0.130 0.227 0.537 0.173 0.196 0.341 0.806
ESIPYES
Fuel efficiency/(hmL") 0.014 0.015 0.016 0.019 0.204 0.225 0.234 0.281
BLE L
Ratio of implement 1.071 0.957 1.372 1.632 0.536 0.479 0.686 0.816
and power machine number
SRR ALE) )
Agricultural machinery power per unit 0.015 29.955 19.530 27.030 0.002 0.25 0.384 0.277
of area/(kW-hm)
TR R
Degree of land scale operation/% 0 0 60 100 0 0 0.600 !
RENBELARN
Annual per capita net income of 5903.7 5903.7 5252.6 6877.8 0.394 0.394 0.350 0.459
farmers/JG
AP
Labor productivity/(ke- A 2125 2150 3600 4167 0.425 0.430 0.720 0.833
flﬁa"hﬂ:’i * 2 6375 6450 6750 7500 0.425 0.430 0.450 0.500
Land output capacity/(kg-hm™)
R E %
ﬁ{}?‘.ﬂﬁﬁ.# 158.8 158.8 176.8 195.5 0.794 0.794 0.884 0.978
Resource utilization rate/%
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Construction and evaluation of mechanized production engineering

mode for major food crops

Huang Huang™?, Yang Minli*?*, Huang Guangqun®
(1. College of Engineering, China Agricultural University, Beijing 100083, China; 2. China Research Center for Agricultural
Mechanization Development, China Agricultural University, Beijing 100083, China)

Abstract: Mechanized production engineering mode for major food crops has the similar features as agricultural
engineering mode. It is a comprehensive integration of technical factors and non-technical factors, which needs
matching and synergy of each element to achieve goals effectively. Mechanized production for major food crops
in China has stepped into a critical stage of full mechanization from seed treatment to grain drying, a variety of
engineering modes have been formed in the long developing process. With the systems engineering theory, a
six-dimensional analytical framework was established, of which the second dimension “mode construction” is the
basis of other researches. The mode structure composes of subject (major planter, family farm, cooperative,
leading enterprise and ordinary farmers), object (corn, wheat and rice), demand, objectives, technical route and
agricultural machines, which include the full processes of tillage, planting, weeding, fertilizing, plant protection,
harvesting, straw treatment and grain drying. An evaluation index system was set up to measure the effect of the
mode, and promote the mode to meet the modern agriculture’s requirement of high-yield, high-quality,
high-efficiency, ecology and safety as well. Based on the principles of scientificity, practicability, guiding,
comparability and feasibility, the index system consists of 10 evaluation indices and 4 analysis indices. The
advancement, completeness, matching degrees and economic features are taken as the evaluation criteria while the
ecological characteristics, integration, policy and organizational features are taken as the analytical indices. The
indices are measured from the aspects of mechanized farming rate, operational efficiency, fuel consumption, the
implement, farm power, land size, purchasing power of farmers, effect on increasing yield and income, influence
to ecological environment, integration of agricultural machinery and agronomy, support policy and organization
development. Three rounds of expert anonymous scoring method were used to get index weight. Meanwhile, the
combination methods of "modern agricultural development objectives and requirements + statistical data analysis
+ experience of developed countries and regions + field investigation + expert consultation" were used to get the
standard value of each index. In order to test the scientific level of the index system, researchers collected data
from different regions in China. And four typical modes of paddy mechanized production in Guangxi, which are
“engineering mode of paddy field key processes mechanized production by ordinary farmers”, “engineering mode
of paddy field key processes mechanized production by small cooperatives”, “engineering mode of paddy field
key processes mechanized production by medium cooperatives” and “engineering mode of paddy field key
processes and post treatment mechanized production by large cooperatives”, were selected as the evaluation cases
among the various modes. The evaluation results show that the “engineering mode of paddy field key processes
and post treatment mechanized production by large cooperatives” has obvious advantages. But at present, the
cooperatives set up by farmers can hardly form this mode naturally without government supports in policy,
funding, machinery, knowledge and technology because of the deficiency of fund. So to some extent, some
measures should be taken by government to guide the appropriate organizations’ development and formation of
optimization mode, and furthermore to fully play the optimization mode’s demonstration and leading roles. The
mode construction method and index system are practical and can be improved in practice.
Key words: grain, crops, mechanization, construction, mode, evaluation
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