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Abstract: Management plan model of agricultural planting information technology research and application of design 
system for agricultural production and digital has important theoretical and practical significance of agricultural planting. 
The study concluded, extracted the relevant agricultural planting design theory and technology research based on the 
show, applying the system analysis principle and mathematical modeling technique, the construction and perfection of the 
cropping system, ecological regionalization, precision farming and productivity of quantitative analysis of the agricultural 
planting management knowledge model, by using the technology of software component, with GIS as spatial information 
management platform, the establishment of the digital system design based on GIS and model plant. The system has reali-
zed the design of cropping system of regional cropping information standardization management and different levels of 
for the realization of crop planting design, quantitative and digital laid the foundation. 
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1. INTRODUCTION 

 Agricultural cultivation management plan model reflects 
the management of agricultural production, processing, sales 
throughout the chain, the realization of all the resources of 
the whole chain and process management [1]. Embodies the 
lean production, management and agile production idea, by 
drawing on the concurrent engineering in industrial 
production and the concept of agile manufacturing, the ma-
cro implementation of synchronization of the management 
processes in the management of agriculture, and can quickly 
obtain market demand and respond to guarantee the agricul-
tural product, high quality, implementation of lean 
production. Plan and control the affair beforehand thinking, 
prenatal, control to the agricultural industry in the production 
process, postpartum [2]. Reflect the thought of process 
management, the scientific definition and Realization of each 
link of planting industry management, scientific and rational 
organizational processes, improve efficiency, and ensure the 
quality of products [3]. 
 Single narrow agricultural information, its content inclu-
des agriculture economy information, agricultural science 
and technology information, the information of agricultural 
resources, agricultural policy and agricultural related infor-
mation, with the generalized social information [4]. Agricul-
tural information covers the following aspects: agricultural 
production and management, the agricultural information 
acquisition and processing of agricultural expert system,  
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simulation of agricultural system, decision support system 
for agriculture, agricultural network. Including the applica-
tion of agricultural information technology in information 
storage and processing: computer, communication, network, 
multimedia, artificial intelligence. In general has network the 
whole process, comprehensive and other features [5, 6]. 
 According to the characteristics of agriculture informa-
tion space and dynamics, the GIS technology will be applied 
to agriculture information management, attribute and spatial 
database were established, and the attribute database and 
spatial database of interrelated; taking Visual Basic as the 
development platform, the independence of the component 
based software development environment, the spirit of the 
upgrade, convenience development of integration, explore 
GIS and model coupling technology, the further develo-
pment of digital agriculture cropping design system based on 
GIS and model. System consisted with file management, 
map operation, information query, planting design, ecologi-
cal regionalization, productivity analysis, precise manage-
ment, expert consultation, system maintenance, system help 
and other major function. 

2. RELATED THEORY AND RESEARCH STATUS 

2.1. The Existing Problems in Our Country's Agricultu-
ral Production 

 The current production and management of agriculture in 
China is relatively backward, agricultural information re-
source sharing is poor, agricultural production process con-
trollability, low quality, lack of agricultural products,  
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agricultural products market demand peasants. Because the 
agricultural production and natural environment are closely 
linked, the fundamental way to improve agricultural produc-
tivity is the scientific production and scientific management. 
Because the standard production namely to agricultural pro-
duct quality standards as the goal, to organize agricultural 
production [7].  
 It is an important means of organization, implementation, 
evaluation of the modernization of production, is the scienti-
fic management of the important content [8-10]. So the agri-
cultural development is the inevitable trend of standardiza-
tion. By drawing on the standardization management expe-
rience in industrial production, according to the production 
characteristics of agriculture, exploring an Internet of things 
technology as the core of the new planting management and 
mode of production - agricultural planting management plan 
(ACMP) model, based on information technology, network 
technology and agricultural production and management 
needs, with systematic management thought, provide a deci-
sion tool management platform for agricultural production 
decision layer and implementation layer, realize safety 
production, information management [11]. 
 

2.2. Agricultural Information Technology 

 Artificial intelligence research is an important aspect of 
information construction, and also is one of the hotspot rese-
arch. Artificial intelligence is regarded as one of the century 
three major scientific and technological achievements, expert 
system and the middle of the 60's began to appear, as an ap-
plication field of artificial intelligence, the research of artifi-
cial intelligence from the solid face room into the real world, 
the application of artificial intelligence technology is cur-
rently recognized as the most widely used and the most suc-
cessful in the field. Foot l expert system is also called intelli-
gent system, is a computer system program design method 
based on knowledge built up. It integrates the major achie-
vements and experience of experts in a particular field, and 
can use these knowledge such as a human expert, make deci-
sions through the simulation of human experts to solve com-
plex problems. The basic structure of expert system is a rule 
based system, including knowledge base, inference engine, 
database, man-machine interface, to explain the procedures 
and knowledge acquisition (Fig. 1). 

 

Scope of application the system

Selection main problem of the production in the scope of application

By system analysis , determine the content and function of the system , and draw structure diagram of system

Preparation of the outline of knowledge database , according to the outline proposed knowledge acquisition scheme

According to the knowledge acquisition scheme , comprehensive collection all kinds of knowledge . 
Through sorting , inductive expert problem -solving ideas

Choice of development tools Establishment of VB , VC can call the database

Preparation of knowledge base , reasoning machine 
and the source code of functional modules

Establishment of DET can call database , and inputting 
various data (numerical , pictures , text , voice , video )

Preparation of knowledge base

Debugging program

Tryout Revise and improve Shaping Acceptance determination Application and popularization

VB, VC etc

 
Fig. (1). The procedures and knowledge acquisition model. 
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3. AGRICULTURAL CULTIVATION MANAGEMENT 
PLAN MODEL 

3.1. Climate Adaptability Evaluation 

a) Light evaluation model 
 Solar radiation is the ability to source of agricultural eco-
logical system, the amount of income and population transfer 
efficiency determines the level of crop colony productivity, 
this research according to the relationship between energy 
and crop growth and yield formation, choose daily radiation 
and percentage of sunshine as light evaluation index. 

(1)  Evaluation model of daily radiation 
 See evaluation equation of daily radiation model: 

  

LSIi =

0 ( ASHi ! CSHi )
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(CSHi < ASHi < OSHi )
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 In the formula, LSli is the daily radiation membership 
values; CSHi crop critical daily radiation (MJ/m2); the a-
mount of solar radiation ASHi practical (MJ/m2); OSHi is 
the most suitable daily radiation (MJ/m2); i for crop growth 
stages, i=1,2, …, 5. 

(2)  The percentage of sunshine evaluation model 
 The percentage of sunshine evaluation model was seen 
equation (2): 

  

RSIi =

0 ( ASRi ! CSRi )
ASRi"CSRi
OSRi"CSRi

(CSRi < ASRi < OSRi )

1 ( ASRi # OSRi )

$

%
&&

'
&
&

 (2) 

 In the formula, RSIi is the percentage of sunshine mem-
bership values; CSRi crop critical percentage of sunshine; 
ASRi for the actual percentage of sunshine; OSRi is the most 
suitable percentage of sunshine. 

b) Temperature evaluation model 
 Three basis points in crop life activity process (optimum 
temperature, maximum temperature and minimum tempera-
ture) and temperature index make crops suffer death or toge-
ther known as the five basic points of temperature on crop, 
according to the ecological characteristics of crops and the 
principle of fuzzy mathematics, can build the temperature of 
the membership function, see equation (3) 
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c) Evaluation of precipitation model 
 Seasonal distribution of precipitation amount and the 
years of the satisfaction degree determines the length of the 
growing season of crops and crop water requirement, which 
determines the crop production and distribution. In addition, 
precipitation suitability, depends not only on the precipita-
tion depends on how much and how much water at the crop, 
and the effective degree of precipitation and the relative rate 
of change. For the early crop, excessive rainfall will cause 
waterlogging. This research chose the characterization of 
total precipitation and precipitation rhythm of daily precipi-
tation and the ten day precipitation days two factors to esta-
blish the evaluation model of precipitation. 
 See evaluation equation of daily precipitation model (4): 

  

PSIi =

1 ( ARi ! CRi )
ARi"ERi
CRi"ERi

(CRi < ARi < ERi )

0 ( ARi # ERi )

$

%
&&

'
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 (4) 

In the formula, CRi is the most suitable for daily precipita-
tion, ARi is the actual daily precipitation (mm); ERi for wet 
injury lethal critical daily precipitation (mm). 

d) Climate adaptability evaluation model 
Indices of climate adaptability of crops is made of light, 
temperature, precipitation and other factors common deci-
sion, in a certain environment or some kind of creature, not 
all factors have the same importance. In addition, according 
to the law of the minimum factor, the growth of the organism 
is determined by the number of the missing factor. Therefo-
re, when the membership function of a one factor is less than 
or equal to 0, and the comprehensive effects of other factors, 
also established the following climate adaptability index 
model (equation 5) accordingly. 
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 Among them, CSI is the climate adaptability index; Kj 
index the adaptability of J evaluation indexes; Wj is the 
weight of the first j evaluation indexes. 

3.2. Put Forward the Concept of Agricultural Planting 
Management Plan Model 

 According to the integrated management of agriculture 
antenatal, production, post natal needed in agricultural re-
sources, namely agricultural production, processing, sales of 
integrated management system, based on computer informa-
tion technology, networking technology, agricultural plan-
ting process management, follow the standardization of agri-
cultural production requirements, a plan of agricultural plan-
ting management model, the realization of prenatal, agricul-
tural production in producing, postpartum information, 
technology, materials, management of whole process 
management, the full realization of the rational allocation of 
agricultural resources. 
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a) Pre production 
 On the basis of this model based on Internet of things 
technology of real time acquisition of planting production 
data, to obtain the current has cultivated crop information, 
including the planting of species and have the planting area, 
planting area and other information, according to the mining 
market information analysis, planting area of soil moisture, 
soil testing with Fang suggestions such as the information, 
with the expert consultation, reasonable arrangement of plan-
ting plan, and follow the material standardization require-
ments, prepare the required data of agricultural production, 
ready for production. 

b) In the process of production 
 On the process of agricultural production management, to 
ensure that the crops planted in accordance with the standard 
requirements, realize the whole course standard of crop 
production, standardized operation. The production of in-
formation can also be used to support agricultural resources 
survey, land suitability investigation, land utilization, agricul-
tural regional planning, agricultural output estimation. Manage 
production management based mainly on planting standards 
on production environment factor of the acquisition, storage, 
monitoring, analysis, early warning and control. 
 

c) After production 

 To realize information management of production obtai-
ned in the crops, transport, processing, storage and sale pro-
cess. The analysis results of the crop production data, the 
planting area and yield of crop varieties and obtain informa-
tion through the technology of the Internet of things, the ma-
cro-control of the market of agricultural products to provide 
data support, to provide efficient and transparent information 
guarantee for the trade of agricultural products, production 
and marketing to achieve docking, reduce agricultural risks, 
ensure agricultural reproduction. Data mining analysis of 
agricultural product market information, provide information 
assurance determined for agriculture antenatal work, and the 
formation of antenatal, production, post natal in information 
circulation. 

3.3. The Idea of Management of Agricultural Planting 
Management Plan Model 

 According to the basic ideas of the system the research 
content and the research work setting, established the techni-
cal route of this study (Fig. 2). 

 

 

Collection and collation 
agricultural information data

Classification 
and specification data

Design and Realization of 
classification database

Property 
database

Spatial 
database

Crop cultivation

Information Science

Agroecology

Systematics

Summarize , inductive , refining quantitative relation and model

Model components compile , test , improve

Crop management knowledge model 
components

Cropping system design model 
components

Farming ecological regionalization 
model components

Farming productivity analysis model 
components

GIS Platform

Planting design System based on GIS and model

System debugging , testing and application
 

Fig. (2). The technical route. 
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4. EXPERIMENTAL RESULTS 

4.1. The Evaluation Factors and Factor Selection 

 On the basis of evaluation of agricultural environmental 
quality model in national standard and the selection of high 
toxicity, easy accumulation of crop material as the evaluation 
factors in the evaluation principle, selection of factors are 
improved, put forward the concept of key evaluation factors 
and optional evaluation factor, can suit one's measures to 
local conditions in order to properly increase the number of 
optional evaluation factor at the same time to determine the 
critical evaluation factors the evaluation, has great rationality 
and superiority, the evaluation results more close to the o-
bjective reality, constructs the evaluation factor set elements 
U:{U1, U2, U3} three single environmental factors set as 
shown, which underlined factor for optional evaluation fac-
tors. 

  

Usoil ={Cr ,Cd , As , Pb , Hg ,

HCH , DDT , Ni,Cu,Zn}  
(6) 

  

Uirrigating  water ={BOD, Fluoride, Hg,Cr6+

,Cd , Pb, As,Chloride,Total  cyanide}
 (7) 

  Uair ={SO2 , NOx , Fluoride,TSP}  (8) 

 The prediction based on the fuzzy theory, by reducing 
half echelon distributing method of partial small fuzzy di-
stribution of each single evaluation factors, establish the 
membership degree of each class standard, the membership 
calculation formula is as follows: 
When the quality level of j=1: 
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 When the quality level of j=m: 
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 When the quality level of 1<j<m: 
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(Sij!1 !Ci ) / (Sij+1 ! Sij ) (Sij " Ci " Sij+1)

1 (Ci > Sij+1)

#

$

%
%%

&

%
%
%

 (11) 

 In the formula，rij for the i evaluation factor of the j gra-
de membership, Ci for the i evaluation factor of measured 
value, Si1, Si2 , Sij-1, Sij, Sij+1, Sim-1, Sim respectively for 
the i evaluation factor of level 1,2 ,j-1,j,j+1,m-1,m standard 
value, other by analogy. 

4.2. The Development and Realization of System 

 The main meteorological data meteorological data tables 
are stored in different years throughout the year, including 
area SmID, name, date, the daily maximum temperature, 
daily minimum temperature, sunshine duration and rainfall, 
the table structure as shown in Table 1: 

4.3. Application and Analysis of the Instance System 

 Agricultural cultivation management plan model effecti-
vely save labor, technology, management cost, improve 
production efficiency, the management level and the quality 
of agricultural products; accurate environmental monitoring 
in production factor, improve the scientific and technological 
content of agricultural production process, implementation 
of science and technology in the agricultural production pro-
cess of full penetration of informationization, industrializa-
tion of agriculture, comprehensive rural management infor-
mation, the realization of green, organic agricultural 
production, the planting scale and industrialization of  
 
 

Table 1. Meteorological data table structure. 

Number Field Name Unit Data Type Range Default Value Remarks 

1 Country Names — nvarchar — An area Corresponding Region fields 

2 Date — smalldatetime — 2000/01/01 Above field as the primary key 

3 Min temperature ℃ float [-50, 40] 0.0 — 

4 Max temperature ℃ float [-45, 45] 25.0 Max temperature> Min temperature 

5 Sunshine hours h float [0, 24] 6.0 — 

6 Rainfall mm float [0, 500] 0.0 — 

7 SmID — int — 1 Non-null 
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agricultural technology extension; broaden the channels and 
channels of communication, the realization of agricultural 
production guidance, such as remote diagnosis, inadequate 
supplement agricultural technology service; implementation 
of safety traceability of agricultural products; through the 
environmental monitoring in production, achieve the varie-
ties of cross regional planting, enhanced weakening varieties 
of environmental adaptability; to crop growth conditions, 
growth trend, production is predicted or simulated analysis, 
provides the basis for the agricultural product market macro-
control; promote green, organic agricultural production, 
planting scale and factory. 
 The system has realized the basic operating functions 
map GIS system has, including the map to enlarge, narrow, 
roaming, eagle eye area and distance calculation, display 
control, map switch. Fig. (3) is the full width and Hawkeye 
map display function chart. 

CONCLUSION 

 Prenatal to the chain of ACMP based on Internet of 
things technology really realize agriculture antenatal, 
production, post natal in integrated management, market 
forecast: agricultural products, planting guide, information  
 

market of agricultural means of production; production: a-
gricultural regionalization, the expert system to the needs of 
agricultural production based on information, through infor-
mation technology to realize collection, storage, monitoring, 
warning, analysis and display, control of environmental pa-
rameters in the production process, so as to realize the gui-
dance and control for the whole production process of plan-
ting industry; postpartum: agricultural product information 
and market of agricultural products, agricultural products 
logistics. The agricultural management, production, 
management and decision plays a guidance and support role. 
To further promote the agricultural production, agricultural 
resources information, precision agriculture to achieve scien-
tific decision-making. 
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Fig. (3). The full width and Hawkeye map display function chart. 

RETRACTED ARTICLE



156    The Open Biotechnology Journal, 2015, Volume 9 Lu et al. 

China (No.2013301008); the National Science and 
Technology Support Project of China (No. 2014BAD12B04) 
and the Special Scientific Research Fund of Agricultural 
Public Welfare Profession of China (No.201303125); the 
Hunan Provincial Natural Science Foundation of China 
(Grant No. 2015JJ5025) 

REFERENCES 
[1] Li Hang, Chen Houjin, “Key technology and application prospect 

of the internet of things”, Forum on Science and Technology in 
China, January 2011. 

[2] Du Hongli, Wu Jun, Yu Hong, “The research of enterprise’s SCM 
based on internet of things”. Logistics Sci-Tech, March 2011. 

[3] Xing Zhiqing, Fuxing, “Study on the internet of things in modern 
agricultural production”, Agricultural Technology & Equipment, 
August 2010. 

[4] S. C. Kim, I. Song, S. Yoon and S. R. Park, “DOA estimation of 
angle-perurbed sources for wireless mobile communications”, IEI-
CE Trans. Communication, vol. E83-B, No.11, 2000, pp.2537-
2541. 

[5] J.X.Wu, T.Wang, Z.Y.Suo, et al, “DOA estimation for ULA by 
spectral Capon rooting method”, Electronics Letters, vol.45, No.1, 
2009, pp.84-85. 

[6] J.M.Xin and S.A, “Linear prediction approach to direction estima-
tion of cyclostationary signals in multipath environment”, IEEE 
Transactions on Signal Processing, vol.49, No.4, 2001, pp.710-720. 

[7] E.Grosicki, K. Abed-Meraim and K.Y.Hua, “A weighted linear 
prediction method for near-field source localization “, IEEE Tran-
sactions on Signal Processing, vol.53, No.10, 2005, pp.3651-3660. 

[8] T.B.Lavate, V.K.Kokate and A.M.Sapkal, “Performance analysis 
of MUSIC and ESPRIT DOA estimation algorithms for adaptive 
array smart antenna in mobile communication”, International 
Journal of Computer Networks, vol.2, No.3, 2010, pp. 152-158. 

[9] A.Hirata, T.Morimoto and Z.Kawasaki, “DOA estimation of ulta-
wideband EM waves with MUSIC and interferometry”, IEEE An-
tennas and Wireless Propagation Letters, vol.2, No.1, 2003, 
pp.190-193. 

[10] F.Taga, “Smart Music algorithm for DOA estimation”, Electronics 
Letters, vol.33, No.3, 1997, pp.190-191. 

[11] W.Sun, J.L.Bai and K.Wang, “Novel method of ordinal bearing 
estimation for more sources based on obique projector”, Journal of 
Systems Engineering and Electronics, vol.20, No.3, 2009, pp.445-
449. 

 

Received: August 27, 2014 Revised: November 21, 2014 Accepted: December 19, 2014 

© Lu et al.; Licensee Bentham Open. 
 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ 
by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 
  
 

RETRACTED ARTICLE




