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ABSTRACT: Wuli-Shili-Renli (WSR) methodology was used to assess the effects of systematic management on university agricultural
extension test stations, in order to understand areas for further optimization. We developed a framework model and evaluation index system, of
which, the weights of the evaluation index system were determined using AHP. Using an agricultural extension test station of Hebei Agricultural
University as an example, we interviewed and surveyed in total of 225 university extension experts from nine test stations. Assessment showed
that the test station system organization produces desirable societal benefits and improvements. In addition, the organizational structure
and job allocation were found to act as high-impact factors in improving the optimal system function, with the university extension experts
functional better in the incentive and guarantee mechanism than other factors. Our investigation validated that the university extension experts
were critical in designing the incentives and evaluation programs.

Key words: the WSR methodology, university agricultural extension, test station, framework model, evaluation index system.

Avaliacdo da eficacia de estacdes de teste de extensdo agricola universitaria
usando a metodologia Wuli-Shili-Renli

RESUMO: 4 metodologia Wuli-Shili-Renli (WSR) foi usada para avaliar os efeitos do manejo sistematico nas estagoes de teste de extensdo
agricola da universidade, a fim de entender as dreas para maior otimiza¢do. Desenvolvemos um modelo de estrutura e um sistema de indices
de avaliagdo, dos quais os pesos do sistema de indices de avaliacdo foram determinados com o AHP. Usando uma estag¢do de teste de extensao
agricola da Universidade Agricola de Hebei como exemplo, entrevistamos um total de 225 especialistas em extensdo universitaria de nove
estagoes de teste. A avaliagdo mostrou que a organizagdo do sistema da estagdo de teste produz beneficios e melhorias sociais desejaveis. Além
disso, verificou-se que a estrutura organizacional e a alocagdo de cargos atuam como fatores de alto impacto na melhoria da funcdo oétima
do sistema, com os especialistas em extensdo universitaria funcionando melhor no mecanismo de incentivo e garantia do que outros fatores.
Nossa investigagdo validou que os especialistas em extensdo universitaria eram criticos no desenho dos incentivos e programas de avaliagdo.
Palavras-chave: a metodologia WSR, extensdo agricola universitdria, estagdo de teste, modelo de estrutura, sistema de indice de avaliagdo.

INTRODUCTION

One of the important functions of a
university is to provide services to the public (CHEN
& HE, 2015). The land-grant model used in some
American universities has been recognized as a
successful system for bringing the academic research
achievements to the public. Agricultural extension
in universities is a public-based research and
disseminate knowledge to farmers (CHATTERJEE
et al., 2018). The test stations at these universities
act as part of the agricultural extension programs
and serve as important platforms in transforming
innovative agricultural technologies into widespread

applications. These test stations have been operated
and developed by many universities over past several
decades, with significant benefits transferred to the
local communities. Based on the test stations of land-
grant universities, some Chinese universities have
developed similar program models. One model, the
“Quzhou model” was generated based on the premise
of the known science and technology backyard (LI
& GAO, 2012). The China Agricultural University
has explored this model based on research and
service in Quzhou County of Hebei Province over 46
years, which integrates the agricultural science and
education achievements. Through innovative soil
technologies introduced by the university’s research,
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15333.33 ha of saline-alkali land has been converted
into the arable field suitably for growing rice-grain.
In 1973, the agricultural food production in this area
was less than 1500 kg per ha and it currently has
been improved to an average annual yield of more
than 15000 kg. Another model developed in China
is the “Xinong model,” which involves strategic
integration of three stations: a test station, a regional
demonstration station, and a science and technology
promotion station (CHEN, 2013). Using this
model, Northwest A&F University has established
and coordinated 27 industrial trial demonstration
stations, 46 demonstration bases and more than
100 science and technology demonstration parks
across 15 provinces in the country. The university’s
extension program has been widely recognized for
providing the surrounding community requirements.
A third model is Huzhou’s “1 + 1 + N model,” which
concentrates on follow aspects: i. an expert team of
colleges and universities, and ii, local experts of cities
and counties that serve (N) agricultural operation
subjects. At Zhejiang University, in total of 104
extension experts have worked with 221 soil experts
in local cities and counties to serve more than 1,400
farmers and agricultural business workers.
University agricultural extension plays a
critical role in supporting new agricultural businesses
in China. In 2012, the Central Committee proposed
for the first time that “colleges and universities and
scientific research institutes should guide and become
an important force for public welfare agricultural
technology promotion, the service performance of
agricultural technology promotion should perform
professional and technical post evaluation and
work assessment, and the promotion professor and
promotion researcher system should be effectively
implemented (CPC CENTRAL COMMITTEE,
2012)”. As on June 2019, 39 colleges and universities
in China offered agricultural extension services. As
part of these services, more than 300 test stations
have been established, which cover more than 500
academician and expert workstations, nearly 1,400
agricultural extension demonstration bases, and
characteristic industrial bases. More than 1,700
related agricultural enterprises have been initiated.
These efforts lead to increased output nearly 600
billion yuan (MINISTRY OF EDUCATION, 2019).
Though the demonstrated value of
China’s university agricultural extension programs,
the issues including how to distribute and structure
test stations, motivate extension specialists, and
design test stations that support integrating the novel
technologies into public agricultural contexts are still

to be further addressed. At present, the agricultural
extension test stations underlying university
management are mainly divided into vertical top-
down management, chief expert responsibility system
management, cooperative flat management. The
vertical management and chief expert responsibility
systems are effective on the organization and
execution, but in shortage of enthusiasm of experts.
The flat management is advantage of the improved
management efficiency realized by reducing
management level, but its large scope limits the
coordination ability. Thus, further improving
efficiency and effect of the agricultural extension
by agricultural extension test station in universities
has been paid more attention. In management view
of both advantage and disadvantage of the university
test station system, we evaluated the effectiveness
of agricultural extension test stations at universities
(referred to as “test stations”) by using the WSR
methodology framework, to provide evidence-based
theoretical guidance for continued state funding of
Chinese universities that promote public welfare
through agricultural extension programs. In this
study, our purposes are as follows: (i) to investigate
the present research on test station and the WSR
methodology at home and abroad; (ii) to analyze the
WSR framework model in test stations and designing
the research plan and questionnaire; (iii) to verify
the model using an test station of Hebei Agricultural
University as an example.

LITERATURE REVIEW

The importance of test stations to agricultural
extension of universities

Scholars from China and around the
world have studied the agriculture extension models
using university experimental station as a research
objective (SATTAKA et al., 2017; FIAZ et al., 2018;
VERMA & SINHA, 2018; PAN & SINGHAL,
2019; ALZAHRANI et al., 2019). The consensus of
many literature reviews, case studies and empirical
investigations is that the universities play key roles
in agricultural extension and the test stations are the
most valuable in supporting agricultural development.
However, there remains much research and debate on
how to specifically design and distribute test stations
and how to transfer the enthusiasm of the test station
staffs into tangible benefits to public. At American
agricultural colleges, the experimental station is the
main research institution as well as the promotion
demonstration point. It is not only the organizer of
the state promotion work, but also the implementer
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of the promotion plan, given its connection between
the agricultural technology and the farmers (TRUE,
1899; LISTED, 1979). Through studies performed at
the University of Wisconsin-Madison, CHAPMAN
et al. (1992) found that universities engaged in
agricultural extension have the built-in advantage of
promoting agricultural occupational health research,
which promotes the school development while
also benefits technology and information services.
Based on a detailed case study, HE (2012) reported
that the “Agricultural and Forestry University
Model” acts as an important supplement to currently
national agricultural extension system, of which, the
agricultural test station is critical in the university
agricultural extension. In a literature review, TIAN
& CHEN (2013) reported on some issues related
to how colleges and universities structure their
agricultural extension programs, including layout,
lack of guarantee of conditions, and in shortage of
incentive policies. The authors proposed suggestions
for strengthening the top-level design, clarifying
the base construction standards and improving the
incentive evaluation mechanism. The test station
helps implement technology and increases crop
yields in farmers’ fields by providing consultation,
demonstration and training the farmers. Additionally,
ithas eliminated the gaps between experts and farmers,
scientific research and production, and education
and implementation (TANG et al., 2015; RACHEL
& ABIODUN, 2018; STUART, 2018). WEN et
al. (2018) analyzed the interactive relationship
among government, industry, universities, research
and extension and proposed a way to coordinate
these aspects: taking government guidance and
scientific-technological innovation as the driving
forces, enterprises as the main body, universities and
scientific research institutes as the technical support,
and the projects as the link. ZHANG et al. (2018)
established the internal and operational mechanisms
of the apple industry using Xinong’s “three station-
chain integration” model. The authors elucidated
follow strategy by improving the role of universities
in serving society: intimate connection among layout
and management of the core test station, regional
demonstration station, and science and technology
promotion station, and demand of the whole
agricultural industry chain.

Managementsystem application of WSR methodology

University agricultural extension test
stations involve a complex social system affected by
many interrelated factors. Therefore, designing and
improving the test station management requires a

kind of systems approach. Wuli-Shili-Renli (referred
to as “WSR”) acts as a methodology frequently used
in China to quantitatively and qualitatively address
the complex integrated systems. This approach
considers and balances the principles of physics
(Wuli), reason (Shili) and human relations (Renli)
within the system scope to achieve optimal outcomes.
Many studies have demonstrated the effectiveness of
the WSR methodology in practical applications. SHE
(2006) established a successful project management-
WSR system model for the Guangzhou University
City project, focusing on human participation,
coordination and comprehensive integration. GU et
al. (2007) conducted a comprehensive case review
in which the WSR methodology has been applied
in China and elsewhere, and found that the cases
involved wide variety systems of organizations,
projects and university management. XIAO &
ZENG (2012) have presented incentive mechanism
framework researchers to use institutional knowledge
based on the WSR theory. The framework utilizes
incentive mechanisms within dimensions of
knowledge, environment and employees. According
to XUE et al. (2012), the WSR system methodology
can guide systems analysts to methodically and
logically approach the whole project process that
ensures specific elements without negative impact
on the entire system. Tao (2015) established a
three-dimensional analysis model on managing
organizational crisis based on WSR methodology;
the three dimensions included physics (organization
and environment system state and evolution), reason
(crisis evolution mechanism) and human principles
(early warning procedure). WANG et al. (2017)
reconstructed the framework model of agricultural
extension under WSR methodology guidance that
reflects modern physical, administrative and human
conditions of agricultural extension. JI et al. (2018)
developed a public building and energy management
platform and evaluation index system based on the
WSR methodology, which identified the ways to
improve the management platform. In the current
study, we use the WSR methodology that covers
physics, reason and human relation principles to
develop a model and index system for the agricultural
extension test stations of universities.

MODELS AND
PROCEDURES

METHODOLOGY

The WSR framework model and evaluation index system
Figure 1 shows the WSR framework
model as applied to the agricultural extension
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test stations of universities. The physics (Wuli)
component, which is related to the objective
existence in system, contains nine functions and four
goals for the test stations. These function modules
provide the whole industry service chain for a new
agricultural operation subject and promote the
accomplishment of four goals of ecology (protecting
environmental ecology), education (educating
farmers and students), industry development
(revitalizing local agricultural industries), and
development (agricultural improvements that support
sustainability). The reason component (Shili) or
why to do things is represented by operating the test
stations. Following four mechanisms work together
to achieve sustainable development of the test
stations: driving-force mechanism, resource-supply
mechanism, incentives and guarantee mechanism
and cooperation mechanism. The human relations
principle (Renlii) is expressed as the impact of human

behavior, purpose, psychology and environment on
human beings. In the model, the human relations
factors include: selecting a team of extension experts
that connects the relation between the government
extension workers and new agricultural businesses.
The most critical human relations factor identified in
the model is the extension experts and how to assess
them as well as how to provide effective incentives
(details provided in later sections).

Correct systematic management strategy
can improve the service value of the test stations.
Based on relevant reports, the current status of test
stations evaluated by the WSR framework model
and the opinions of university extension experts have
been described in previous studies by integrating the
physics (Wuli), reason (Shili) and human relations
(Renli) principles, which acted as the first-level
indicators (GUO & LUO, 2013). At the physics level,
the functions and objectives of the test stations are
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considered based on indicators of organizational
structure, function, layout and technological
innovation. At the reason level, the mechanisms of
test station operation are highlighted by driving
force, resource supply, incentives and guarantees,
and coordination as the secondary indicators. At
the human relations level, the test station extension
experts are evaluated in terms of number of experts,
technical reserves of experts, willingness of experts
to serve, and actual needs of experts. The designed
evaluation index system includes three first-level
indicators and 12 second-level indicators (LIN et al.,
2013), as shown in table 1.

The analytic hierarchy process (AHP)
has been a decision-making method for assigning
the hierarchical weight designed by American
operational research scientist Sa Ti. In AHP, the
weights are assigned to each of the indicators within
the WSR-test station model. Firstly, extension experts
in universities are invited to build hierarchical
models and comparison matrices. For comparing the
importance of an element i and an element j relative
to a factor in the upper layer, the quantitative relative
weight a, is used. Secondly, calculation of the weight
vector and performance of the consistency test.

Thirdly, calculation of the combination weight vector
and running of the combination consistency test.
In this study, assignment of the first-level indexes,
second-level indexes and system weights were
conducted according to the AHP weight vector.

As shown in table 2, the weights assigned
to W, S and R in the first-level index for the test
station system model were 0.3275, 0.2599 and
0.4126, respectively. It is notable that R rated as more
highly significant than W or S, indicating that the
university extension experts play the greatest impact
in evaluating the test station management. Among
the secondary indicators, the order of importance
based on the model was shown as follows: demands
of experts (most impact), followed by experts’
willingness to serve, technology reserve of experts,
and number of experts (last two carried equal weight).
It is notable that the system weights given for actual
expert needs (which is more specifically described in
table 1 as “the treatment, professional title promotion
and evaluation system of university extension experts
are reasonable”) is 0.2500, accounting for a quarter
of weights assigned to the whole group that covers 12
secondary indicators. Two other secondary indicators
carried a weight of more than 0.1, including the

Table 1 - Evaluation index system of management system of agricultural extension test station based on WSR methodology.

Essential factor index

Organizational structure of test station w1l

. . Function of test station w2
physical (wuli)

Layout of test station w3

Technological innovation of test station w4

Driving force mechanism of test station s1

Resource supply mechanism of test station
reason (Shil) s2
Incentive and guarantee mechanism of test
station s3

Cooperative mechanism of test station s4

Number of University promotion experts rl

University Extension expert technology

human principle ( reserve r2

renli) Willingness of University Extension
experts to serve r3
Actual needs of University Extension

experts r4

Index metric

The organizational structure of the test station is clear and the post
setting is reasonable
The test station has complete functions and has the hardware and
software conditions to realize the functions
The number and layout of test stations is rational
As the source of technological innovation, the test station regularly
produces new technologies and achievements
Government departments and universities attach great importance
to agricultural extension work and provide corresponding material
support
The investment of people, money and materials can satisfy the
operation of the test station
Provide comprehensive policy incentives and institutional
safeguards for university agricultural extension experts
There is cooperation between government extension system and
new agricultural management subjects

The number of university extension experts is sufficient to meet the

needs of existing services

The knowledge and technology of university extension experts can
solve problems in production

University promotion experts have strong willingness to serve and
strong enthusiasm for work

The treatment, professional title promotion and evaluation system
of university extension experts are reasonable
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Table 2 - Weight of management system evaluation indexes for university agricultural extension test stations.

——————————— Primary index (weight)

Secondary index (weight)---------=----===---=----

System weight

Organizational structure of test station w1 0.5538 0.1814

Function of test station w2 0.1258 0.0412

physics (wuli) 03275 Layout of test station w3 0.2477 0.0811
Technological innovation of test station w4 0.0727 0.0238

Driving force mechanism of test station s1 0.0905 0.0235

. Resource supply mechanism of test station s2 0.2344 0.0609

ool (ShiTE) 02599 Incentive and guarantee mechanism of test station s3 0.5955 0.1548
Cooperative mechanism of test station s4 0.0796 0.0207

Number of University promotion experts rl 0.0921 0.0380

University Extension expert technology reserve r2 0.0921 0.0380

human principle (renl) 0.4126 Willingness of University Extension experts to serve 13 0.2099 0.0866
Actual needs of University Extension experts r4 0.6059 0.2500

organizational structure, and the incentive and
guarantee mechanism of the test station. Three
indicators were assigned weights within 0.05 to 0.1: the
experts’ willingness to serve, layout of the test station
and resources-supply mechanism of the test station.
Together, these six indicators accounted for 81.48%
of total weight, indicating the significance of these
factors for the effectively functional test stations.

Definition and implementation of the questionnaire
Test items in the WSR-test station
questionnaire were scored with the Likert 5-level
scale method, with scores 1, 2, 3, 4 and 5 to stand for
“very dissatisfied,” “dissatisfied,” “generally satisfied,”
“satisfied” and “very satisfied,” respectively. A total of
225 experts from nine Hebei Agricultural University test
stations were selected to be subjected to interviews
and completion of the questionnaire (test stations
classified according to the location, with expert number
marked by Shunping-28, Zhangbei-17, Mancheng-22,
Lincheng-36, Longhua-16, Xinji-31, Zhongjie-21,
Qingyuan-26, and Qingxian-28, respectively). The
experts during interviews were asked time availability
and willingness to participate in university agricultural
extension, to play roles and practices using the test
station, to solve problems and difficulties encountered,
to understand factors influencing the effectiveness,
and to manage and operate the test station. As
described in previous section, the questionnaire included
12 measurement items in three dimensions covering
physics, reason and human relations. Statistical results
related to the questionnaire are shown in table 3.
Scores of the 12 survey items were
ranged from 1 to 5, with averages between 3.4 and

4.3 and standard deviations between 0.6 and 0.8.
Four survey items scored an average less than 4
points, including the organizational structure of
test station, incentive and guarantee mechanism
of test station, experts’ willingness to serve, and
the actual expert requirements, which indicated that
the experts’ satisfaction degree with four indicators
needed to be improved for optimal management
system. According to weights and mean values of
the evaluation index system, the overall satisfaction
score was 3.822, situated at the scale between
“general satisfaction” and “satisfaction”.

CASE ANALYSIS

Layout of university agricultural extension and test
Stations

Hebei Province covers six distinct
ecological regions that share characteristics with
broad ecological regions across the globe. Thus, it
is significant in the layout of university agricultural
extension and test stations in these distinct zones. In
past two decades, Hebei Agricultural University has
set up nine agricultural extension and test stations in
Hebei Province (Figure 2). Sites of them were selected
based on the agricultural industries to be suitable to
the regional characteristics. The test stations were
then established in the agricultural centers and run by
multi-disciplinary expert teams assembled according
to needs of the particular agricultural industry and
new local agricultural operators. The strategy was
shifted from the traditional extension “supply side”
to “demand side” by identifying production problems
and addressing them in a timely manner.

Ciéncia Rural, v.51, n.1, 2021.



Evaluating the effectiveness of university agricultural extension test stations using Wuli-Shili-Renli methodology. 7

Table 3 - Statistical analysis of WSR-test station questionnaire results.

. Minimum maximum mean standard
Survey item .
value value value deviation
The organizational structure of the test station is clear 3319 0.799
and the post setting is reasonable
The test station has complete functions and has the
hardware and software conditions to realize the 4.199 0.692
physics (Wllll) functions
The number and layout of test stations is rational 4.138 0.781
As the source of technological innovation, the test
station regularly produces new technologies and 4.285 0.759
achievements
Government departments and universities attach
great importance to agricultural extension work and 4.018 0.817
provide corresponding material support
The 1nvesFrnent of peopl'e, money and maFerlals can 1 5 4181 0.809
. satisfy the operation of the test station
reason (shili) . . L .
Provide comprehensive policy incentives and
institutional safeguards for university agricultural 1 4 3.472 0.645
extension experts
There is cooperation .between government extension 5 5 4226 0782
system and new agricultural management subjects
The number of university extension experts is
sufficient to meet the needs of existing services 2 = w50 LI
Thg knowledge and technology of }mlverslty' 3 5 4289 0652
o extension experts can solve problems in production
human principle ( o ; o
renli) University promotion experts have strong willingness
to serve and strong enthusiasm for work 2 4 3.738 0.777
The treatment, professional title promotion and
evaluation system of university extension experts are 1 4 3.615 0.682

reasonable

In this study, the Shunping test station situated in low-
mountain, hilly region was selected as the sample for
analysis. The test station was jointly financed and
constructed by Hebei Agricultural University and the
Shunping County government. For three consecutive
years, the county government has invested 300,000
yuan for construction of preliminary experimental
stations and demonstration areas, followed by 3.5
million yuan provided by government poverty alleviation
project funds. In addition, the university provided
funds to purchase scientific research instruments and
equipment and to pay expert scientific research. All of
which fall under S dimension in the WSR framework
model. The test station is equipped with a supporting
scientific research center, teaching and training room,
meteorological information monitoring system,
remote control service system, cold storage, fruit
selection base, organic fertilizer plant, experimental
demonstration area. At present, in total of 103 apple
varieties and 27 dwarfing rootstocks have been
introduced from China and around the globe to

conduct the experimental research. At this stage, the
main research and extension goal on apple dwarfing
and close planting technology has created an 5.33-
ha apple experimental field with high-standard drip
irrigation for scientific and research experimentation,
student practice and experimental demonstration.
These components are categorized into scope of W in
the WSR framework model. Jianshe Sun, a professor
specialized at fruit cultivation at the Horticulture
College of Hebei Agricultural University, is the
chief expert of the test station. The resident experts
of test station are all from various colleges at Hebei
Agricultural University, with specialties in areas
of fruit trees, pest control, agricultural machinery,
meteorology, marketing and other disciplines,
corresponding to R in the WSR framework model.

Service effect of agricultural extension test station in
university

The expert team constituted by Hebei
Agricultural University established the “three

Ciéncia Rural, v.51, n.1, 2021.
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Figure 2 - Hebei Agricultural University test station location.

excellent”  dwarf-stock  dense-planting  apple
cultivation mode, which has been the main push
technology of the test station. The selected dwarf
rootstocks and dense plantinghave been widely used by
various countries with advanced the apple production
operations. It has advantages by small trees, easy
operation, and efficient land use. Specifically, the
“three excellent” method is typified by a fine-tuned
version on apple cultivation mode. After more than
30 years of research, two new Fuji apple cultivars
referred to as “Tianhong No. 1” and “Tianhong No.
2” have been selected since of their resistance to cold,
small size, early fruiting and high quality of fruit.
The system combines “excellent variety,” “excellent
rootstock” and “excellent cultivation management
technology”, and has demonstrated earlier output
and higher ratios of high-quality fruit compared with
other dwarf-stock dense-planting operations. The
technique is potential in significantly increasing the
economic benefits of orchard production.

In order to encourage farmers to adopt this
strategy, the test station experts planted apple trees
in the experimental demonstration area using the

preferred technique and invited agricultural business
innovators and fruit farmers to visit the orchards.
They recorded the input and output and conducted
economic benefit analysis based on the data. These
actions demonstrated successful implementation
of the “three excellent” cultivation mode and were
further shared with the farmers. Since the new
cultivation method was introduced, the adoption rate
by farmers and agricultural workers across county
and surrounding areas has been increased yearly.
Therefore, the test station has realized demonstration
and promotion functions to promote technology
innovations in fruit industry, new technology research
and development, science and technology training,
and talent training.

Benefits of university agricultural extension test stations
(1) Economic benefits

In 2006, the expert team of Hebei
Agricultural University took the lead in promoting the
“three-excellent” cultivation method and supported
technology for Fuji apple cultivation in Nanshennan
village, Shunping County. The -cultivation and

Ciéncia Rural, v.51, n.1, 2021.
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management increased the proportion of high-quality
fruit to over 95%, bringing considerably economic
benefits to fruit farmers. Figure 3 shows that from
2014 to 2018, the apple planting area in Shunping
county has increased from 3666.67 ha to 5333.33 ha,
with output increase from 55 million kg to 67.5 million
kg and output value increase from 160 million yuan
to 500 million yuan. By the end of 2018, Shunping
county had apple planting area of 5333.33 ha, which
produced fruits of 135 million kg and output value
of nearly 500 million yuan, leading to increase of
average annual income of fruit farmers by more than
3,000 yuan and benefit of more than 12,000 people in
eight poor villages (LI, 2019).

(2) Social benefit

Shunping test station has guided the apple
industry onto a path of continuous change from
traditional methods to “scientific production,” from
single-household production to multi-plantation
agglomeration, and from simple sales of commodity
fruit to deep processing (i.e., juicing and brewing).
In collaboration with the county government, the
chief expert of test station formulated the forest fruit
development idea: “building a base on the mountain,
establishing a market under the mountain, finding
a market outside the mountain, and creating high
efficiency through science and technology.” With
help of the expert team of test station, four “three
excellent” Red Fuji apple demonstration parks more
than 66.67 ha in area have been built (located at
Nanshennan, Dongyang, Gezhuang, and Hejiaying,
respectively) with resulted revenue more than 300000
yuan per ha. The Shunping experimental station
created 42 additional demonstration sites and 3333.33
ha of demonstration areas (in Dongyang, Gezhuang,

Nantaiyu, Beidabei, etc.), which together covered an
area of 5333.33 ha. Through these initiatives, Hebei
has developed a positive relationship with the local
fruit farmers by the demonstrated public benefits
provided by test stations.

(3) Ecological benefit

In addition to increased output of crops
and financial benefits for the farmers, the Shunping
test station also has achieved significant ecological
benefits. The dwarf-stock, wide row and dense
planting cultivation technique promoted by experts
of the test station has been becoming techniques for
leading apple cultivation. This planting mode reduces
the fertilizer amount as well as the application
frequency, promoting the green development of the
Shunping’s apple industry. A simple technology
integrated water and fertilizer has been widely used
to maintain the ecosystem stability. In addition, the
root system of trees stabilizes the soil and the trees
reduce the wind-induced soil erosion, thus protecting
the ecological environment.

RESULTS AND DISCUSSION

Nine functions and four objectives
were characterized within physics (W) dimension
underlying the WSR-test station framework (WANG
& LI, 2019). In the evaluation index system, four
indexes were set up, including organizational
structure, function, layout and technical innovation
in a test station with the system weights of 0.1814,
0.0412, 0.0811 and 0.0238, respectively, and the
average values of 3.819, 4.199, 4.138 and 4.285,
respectively (BALOCH & THAPA, 2019). Among
the four indicators, the highest weight and the lowest
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Figure 3 - Apple planting area, output and output value in Schunping Country from 2014 to 2018.
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average score were dependent on the organizational
structure indicator. The structure determines the
function, and the reasonable post-setting improves
the work efficiency and enthusiasm of the promotion
experts. The test station layout score was 4.199,
which is situated at scopes between satisfactory and
very satisfactory. At present, the construction and
layout of agricultural extension and test stations
in universities are set up according to particular
ecological areas all over the world, which effectively
support the local industrial development and the
technical agricultural operations (MINH, 2019). The
average score of the technical innovation index was
4.285, which is higher than the other three indices,
indicating that the technical innovation of test stations
meets expectation of the university extension experts,
as reported previously by ZHANG et al. (2016).
Four operation mechanisms were covered
within reason (S) dimension of the WSR-test station
framework, including driving-force mechanism,
resource-supply mechanism, incentive and guarantee
mechanism, and coordination mechanism. The system
weights assigned to these mechanisms were 0.0235,
0.0609, 0.1548 and 0.0207, with mean values of 4.018,
4.181,3.472 and 4.226, respectively. Based on the weight
and scores, the most important with lowest-scoring
factor was the incentive and guarantee mechanism,
valuing university extension experts this factor most
(MOYO & SALAWU, 2018). The current average
satisfaction level is “general satisfaction.” In subsequent
optimization efforts for the test station system, there
should be focused on designing the incentive and
guarantee systems (BRUCE & COSTA, 2019).
Government extension personnel,
university extension experts, and new agricultural
operation subjects are grouped within human relation
(R) dimension of the WSR-test station framework. In
the evaluation index system, test station experts were
taken as the main group of interest with four indexes
set up, including the number of extension experts,
technical reserve of extension experts, extension
expert willingness to serve, and the extension expert
requirements. The system weights were 0.0380,
0.0380, 0.0866 and 0.2500, with average values of
4.059,4.289,3.738 and 3.615, respectively. Therefore,
it can be inferred when the university agricultural
extension experts are evaluated and encouraged, full
account of the nature and characteristics should be
taken by the agricultural extension of the university,
as reported by REID (2018). The quality and effect of
the agricultural extension service should be taken as
evaluation standard, of which, the active participation
of university experts serves as the guidance,

and incentive and evaluation programs suitably
customized for agricultural extension personnel.
Incentives should be evaluated according to expert
needs at different experience levels (REZVANFAR
et al., 2014). For example, for the experts esteemed
with professional titles, many years of experience
and good salaries, their incentives may include travel
abroad, receive honors or allowances. For the young
extension experts, the experts’ preferential index
should link the title evaluation policy, in which, the
policy inclination links the promotion opportunity,
and bonus that promoted them effectively.

The assessment showed that the test
station system organization produces desirable
societal benefits and improvements. The local
government should introduce policies to encourage
and support the test stations by carrying out
agricultural extension services. Universities should
introduce the independent promotion, welfare and
evaluation systems, and modern evaluation methods,
so as to fully mobilize the enthusiasm of extension
experts. Additionally, the universities can promote
the research and experience development of the test
stations to other countries and regions in the following
ways. Firstly, academic seminars should be held to
encourage more agricultural experts understand the
extension mode and achievements of the test stations.
Secondly, universities should establish relations with
foreign institutions by which to promote the model
of test stations. Thirdly, the technical achievements
and management experience of test stations should
be publicized through agricultural website, WeChat
official account, newspaper and other mass media.
Different countries and regions around the world
may run and improve the management system of the
test stations according to their actual situation, with
reference to promoting experience methods and the
management systems of the test stations construction,
by which to improve the model of the test stations
and to solve local problems of agricultural extension.

Due to the differences in resource
endowment and agricultural extension system scross
different countries and regions, the research results
in this study which selected the test stations of
Hebei Agricultural University as a case, may have
limitations in other regions or countries.

CONCLUSION

Technology innovation and achievement
transformation are critical for agricultural extension in
the developing countries. To sustainably develop the
test station model, experts should pay more attention
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to the management area of Wuli, Shili and Renli,
considering fullly the actual demands to promote
experts and farmers, formulate corresponding
incentive evaluation mechanism, motivate promotion
work, and collect farmer needs by which to establish
a bottom-up participatory promotion plan. According
to conclusions that the university extension experts
possess higher incentive and guarantee mechanism
values, the university extension expert appeals
were identified as the important basis for designing
incentives and evaluation programs. Universities
should promote the development of test stations
to other countries and regions through academic
research, science and technology commissioners,
international cooperation, and mass media. These
measurements benefit effectively transformation
of agricultural development model and provide
reference for the establishment of modern rural area
in developing countries.
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