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This paper examines technological challenges of the agricultural extension in North Gondar Zone of
Ethiopia. Understanding technological gaps in public agricultural extension helps to devise demand
driven and compatible technologies to existing contexts of farmers. The study used cross sectional
survey using quantitative and qualitative techniques. Data were generated from primary and secondary
sources using household survey from randomly taken households, focus group discussions, key
informant interview, observation and review of relevant documents and empirical works. The result of
study shows that there are mismatches between needs of smallholders in crop and livestock
production and available agricultural technologies delivered by public agricultural extension system.
The existing agricultural technologies are limited and unable to meet the diverse needs of farm
households. On the other hand, some of agricultural technologies in place are not appropriate to
existing context because of top-down recommendations than need based innovation approaches.
Key words: Agriculture extension, challenge, mismatch, smallholder, technology.

INTRODUCTION
Attaining sustainable agricultural development, which can
be able to feed steadily growing population and support
emerging
industrial
development
and
overall
transformation, is possible through promoting technology
transfer and adoption, boosting demand driven
commercial production, deepening agricultural markets,
and improving infrastructure and setting agricultural

policies and strategies. Agricultural extension services
have indispensable role (Federal Democratic Republic of
Ethiopia - FDRE, 2014; United Nations Development
Program - UNDP, 2013) through provision of applicable
information,
knowledge
and
skills
along
with
dissemination of demanded agricultural technologies.
Ethiopia has taken series of poverty reduction strategies
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strategies and interventions under Agricultural Lead
Industrialization (ADLI) framework. Various initiatives
have been carried out to disseminate agricultural
technology packages to farmers, which include
commercial fertilizer, improved seeds, credit, soil and
water conservation and provision of extension advisory
services (Menale et al., 2011; Ministry of Finance and
Economic Development - MoFED, 2002). However, there
have been such great strides in agriculture as productivity
remains low relative to the potentials (IFPRI, 2009). One
of the major programs in the rural development in general
and agriculture in particular is agricultural extension
packages that support promotion of improved agricultural
technologies and intensification (Gezahegn et al., 2006).
This is expected to boost production and the productivity
of smallholders.
Taken together, in order to be agricultural, extension
services and technologies should be demand driven.
According to Garforth (2004), demand driven denotes the
information, advice and other services offered by
extension professionals should be tailored to the
expressed demands of the clients or recipients of the
service. On the hand, studies indicate that agricultural
extension is the first ranked among various service
demands for rural farmers especially for those who are
poor and disadvantaged groups (Kwapong, 2012).
It is apparently important to question whether the gaps
in agricultural technologies are being addressed in line
with felt need of smallholders. Therefore, this paper is
intended to appraise technological challenges of
agricultural extension services in meeting the needs of
smallholder farmers with special reference to North
Gondar Zone of Ethiopia.
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Zone was purposively selected taking its representation for different
agro-ecology and relatively larger share of the region. Among 23
districts (Woredas), four districts namely, Wogera form highland
(Dega), Demibia from midland (Woina Dega) and Metma and Quara
from lowland (Kolla) areas were selected using purposive sampling
techniques. From each district, 3-4 kebeles were selected using
different representations in term of access to agricultural extension
services. The distance from district center and availability of road
and facilities were also considered as criteria to select kebeles.
Thereafter, household respondents were selected from each
Kebele using simple random sampling technique and 120
household respondents (representing 40 agricultural service
centers) that were taken from four districts. Data were collected
using different techniques and tools. Household survey using
structured and semi-structured interview schedule; focus group
discussion with farmers and extension experts and observation of
farming systems, settlement pattern, available infrastructure
including farmers training centers were important data collection
techniques of the study. Data from secondary sources such as
government reports, working documents and available literature
were also exploited to consolidate primary data.

Data analysis methods
Data gathered from different sources, were organized and analyzed
using quantitative and qualitative techniques. The quantitative data
were analyzed mainly using descriptive statistics mainly using mean
and percentage. The Statistical Package for Social Sciences
(SPSS) application software was used to carry out the analysis of
the study. Furthermore, the qualitative data obtained using focus
group discussion, key informant interview and case studies were
analyzed using qualitative techniques mainly by describing and
contextualization.

RESULTS AND DISCUSSION
Smallholder agricultural production: Technological
demand

STUDY METHODS
Description of the study areas
The study was conducted in the North Gondar Administration Zone
of Amhara Regional State, located in Northwestern side of Ethiopia.
It is bordered on the south by Lake Tana, West Gojjam Zone, Agew
Awi Zone and Benishangul-Gumuz Regional State, on the west by
Sudan, on the north by the Tigray Regional State, on the east by
Wag Hemra and on the southeast by south Gondar Zone of
Amhara Regional State. The area has diverse agro-ecology ranging
from peak of the country which is 4,543 m above sea level (Ras
Dejen) to 500 m above sea level (Alitash National Park). As the
case in many parts of the country, agriculture is the dominant
means of livelihoods encompassing, approximately 534,305 farm
households. According to report of Amhara Regional State Bureau
of Agricultural, North Gondar is the largest zone in Amhara
Regional State in terms of population, area coverage and diversity
of agricultural production.

Sampling and data collection methods
Cross-sectional survey involving quantitative and qualitative aspects
was used and data were gathered from both primary and secondary
sources. Multi-stage sampling technique was employed to catch
representative areas and sample respondents. First, North Gondar

Agricultural technologies requirements are expected to
be responses to the demand of the farmers and felt
problems in crop and livestock production. It is apparently
important to look into crops and livestock production
constraints before appraising existing technologies. Crop
production, which is the main sources of income for about
68.3% of households in the study area is also the primary
source of food for farm households. As far as the
production is concerned, local government reports
indicated that there is slight incremental trend in gross
produce. However, evidences from different sources
including the qualitative data of this study show that
increase in gross agricultural output in the last decade
was achieved by expanding land under crop cultivation,
but not due to contribution of the agricultural
technologies. Also, the limited supply of inputs such as
improved seed and prices of fertilizer is the major
pressing issues of the highland farm households. The
problems of weed, pest control and labor shortage
especially during the peak times of weeding and
harvesting in the lowlands of the study areas are also
identified to be the challenges at household level. The

146

J. Agric. Ext. Rural Dev.
Factors affecting
affecting crop
crop production
production as
as explained
explained by
by farmhouseholds
farmhouseholds in
in %
%
Factors

78.3
78.3

45.8
45.8

Shortagof
of High
High price
price of
of
Shortag
of
Shortage
inputsupply
supply
inputs
input
supply
inputs
input

50
50

49.2
49.2

Weed
Weed
problem
problem

Shortage of
of
Shortage
labor
labor

59.2
59.2

61.7
61.7

Pests and
and
Pests
insects
insects

Declining of
of
Declining
soil fertility
fertility
soil

Figure 1. Problems associated with crop production as explained by farm households in %.
Source: Household Survey Data (2016).

findings of this study reveal that pest and insects
infestation, declining trend of soil fertility with its impact
on productivity has been observed to be the major
constraining issues of crop production.
It was observed that fertility of smallholder farm plots
has been dependent on inorganic fertilizer for optimum
yield. This has become increasingly challenging for
agricultural extension service providers and farmers in
both midland and highland areas of this study. Moreover,
the problem is exacerbated as the demand to increase
production is increasing, so that the increased cost of
fertilizer can be catered for from time to time. From
Figure 1 above, we can deduce that high price of inputs
(78.3%), declining of soil fertility (61.7%), as well as the
problem of pests and insects (59.2%) were the main
factors affecting crop production based on farm
households’ responses.
In addition, livestock production, which is an integral
part of mixed agricultural production, plays a significant
role in the livelihoods of farm households. In the study
areas where there is no access to financial institutes,
livestock accumulation serves as the means of the
saving. From randomly taken households, 8.3%
household respondents reported that their income is
exclusively dependent on livestock production and allied
products. On the other hand, average livestock holding
per household excluding poultry is found to be 5.23 TLU
(Tropical Livestock Units) with significant variation
between lowlands and highlands of the study areas. The
lowland areas like Metema and Quara districts have
relatively larger livestock population per household due to
agro-ecological advantages and relatively larger area for
grazing. Similarly, like crop production, the livestock
component of agricultural production in the study areas,
face different challenges due to many factors.
Furthermore, the absence of improved livestock breed
especially in rural areas, inaccessibility of the veterinary
services and demonstration sites, scarcity of animal feed,
shortage of grazing land, shortage of water and animal
disease are found to be major problems of the livestock

production in North Gondar Zone of Amhara Region. This
is illustrated in the Figure 2.
In general, major components of agricultural production
have been constrained by different challenges, for
instance, many farm households would require innovative
technological responses to tackle the root causes of the
problems and bring the system into the desired traction
via gainful farm practices. Moreover, climate and
environmental change problems are threatening
production system and livelihoods of the rural households
more than ever before, and expected to continue along
with declining trends of natural resources including forest,
waters and degradation of soil. In regard to this, it is
important to question existing agricultural technologies,
whether they are demanded or need to be embedded
with innovative solutions that would take cognizance of
the short comings of present day machines. This would
definitely go a long way in addressing the pressing
problems of smallholder farm households.

Agricultural technologies in place: The supply
Demanded, appropriate, affordable and technically
feasible technologies have significant role in increasing
agricultural production and productivity and lead to
improvement of the livelihoods of the vast majority of
smallholders. This study therefore investigates whether
existing agricultural technologies are responses to the felt
problems of smallholder farmers and demands. The
endeavors to improve agricultural production and
productivity through extension advisory and dissemination
of technologies to farmers is found to be more of
theoretical and political than practice. In connection with
this, Rural Development and Agricultural Extension
Series Report of the World Bank in 2010 noted that public
agricultural extension service in Ethiopia and other
developing countries is characterized by the tendency of
politicians providing extension services to clients in
exchange for political gains. Similarly, Bitzer et al. (2016),
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Figure 2. Problems associated with livestock production.
Source: Household Survey Data (2016).

in their review paper noted that supply driven technology
transfer, weak interaction with agricultural research,
misuse of extension officials for political purpose are
signs of failure in agricultural extension system as it has
been demonstrated in the study area. However, despite
many pitfalls, agricultural extension still remains
important intervention areas of government and since
inception of the agricultural extension in the country in
1950s; there have been many attempts to modernize
agriculture through knowledge and technology transfer in
all parts of the country. In principle and structurally,
almost in all parts of the study area, there are concerns
that extension services is focusing on pressing issues of
agriculture including crop production, animal production,
natural resources management and recently irrigation in
some potential areas.
Crop production enhancement technologies are
dominantly focusing on fertilizer, improved crop variety
and seeds, row planting, pesticide and herbicide
application with limited access and geographical
disparities. The findings of this study reveals that despite
the long lasting efforts in providing agricultural extension
services across the country, there are significant
proportion of farm households who are never advised or
get any technical support for different agricultural
technologies of crop production by concerned extension
service providers. The data from household survey also
show that agricultural extension advisory service for crop
production component has given less attention to pest
management and storage techniques, which are the
major causes of pre and post-harvest losses respectively.
Concerning technological practices, there is blind
recommendation of agricultural technologies because
they could fit into almost all areas. Blind recommendation
of technologies has been the observed challenges of
crop production since political leaders attempt to convince
farmers taking the good experiences of other areas

without any adaptation trail and testing to the real
context.
Figure 3 shows that relative to crop production,
livestock production and management have attracted less
attention in agricultural extension services in the study
area. However, the demand for improved breads, animal
feeds, veterinary services and livestock product
processing and marketing is high. As far as access to
information and improved breeds is concerned, 66.7,
65.8 and 35% of farm households have neither access to
information nor for improved breeds of milk caw, sheep
and poultry respectively. Famers from highland and
midland areas have relatively better information about
improved poultry and cattle breads. On the other hand,
pre-urban and urban areas have good practices for
hybrid cattle (in most cases with Holstein Frisians breeds)
for milk production compared to rural farm household.
Concerning post-harvest handling and processing of
animal precuts, agricultural extension services and
technologies in promoting the livestock products such as
milk processing, hide and skin are all performing below
expectation where the need and contributions of such
products for gross domestic production (GDP) is
significant. Thought to have their own technical and
managerial problems, dairy cooperative in some areas
especially near towns or market centers have relatively
better experience in processing and marketing. However,
cooperatives as important stakeholders for agricultural
extension, have limited practice in disseminating diary
processing technologies to the nearby rural areas.
Hence, the data obtained from household survey of
randomly taken respondents indicate 77.5% of farm
households do not have any information and practice
about handling and management of skin and hides;
whereas the rest 22.5% of respondents have information
about good handling and management, but do not have
any practices. The net effect of this technological gap is
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Proportion of farm households, who got extension advisory service in %
got advised
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25
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22.5

Figure 3. Available extension supports in crops production.
Source: Household Survey Data (2016).

demonstrated in hides and skins supplied by the vast
majority of the rural community having poor quality with
resultant farm loss to reduce the potential benefits from
their byproducts.
This study observed that availability and affordability of
technologies significantly affected utilization of agricultural
technologies in the study area. Likewise, the high cost of
technologies such as improved seeds, machineries and
fertilizers have challenged farm households. Also this
study finds that application of inorganic fertilizer by most
of the highland and midland farms is mandatory as their
plots have already developed dependency on it.
However, the associated cost of fertilizer has forced
famers to use less than recommended rates of
application. Furthermore, there is also forced
recommendation of inorganic fertilizer in areas where
there is no demand and there are also farm machineries
which their applications and operation are not known by
farmers and even by extension agents.
The practical observation of all agricultural technologies
in different areas revealed that there are gaps in demand
and supply of technologies. The demanded technologies
of agriculture in most cases improved seeds and varieties
such as Malt Barely as the case in Wogera district are
introduced without recommended package of production.
The high cost, poor quality and limited variety of
agricultural technologies are however observed to be
major bottlenecks when promoting the needed
technologies to the needy smallholder farmers. This
study also finds that weak agricultural extension system
in the study areas and absence of other alternative
technologies have resulted in unnecessary or higher cost
for smallholder farmers and waste to public institutes due

to technological and supply mismatch (Figure 4).
In general, the agricultural technologies in place are
neither based on the problems smallholder agriculture
nor sufficient to the needs of smallholder farmers. The
study has more to share with the study conducted by
Belay (2003). As he has vividly noted, different extension
approaches in Ethiopia have been planned and
implemented without the participation of the very people
for whom they have been designed. The finding of the
this study also consolidate the case as planning and
transfer of technologies follows top-down approach and is
commanded than demanded by the needy people along
with the lost linkage between farmers, extension workers
and the sources of technologies.

Conclusion
Geographical and production diversity of agricultural
areas as it is in north Gondar Zone of Ethiopia, have
divergent problems and require different but system
specific agricultural technologies both for crop, livestock
and mixed cultivation. Major agricultural production
components in the study area have suffered from different
problems ranging from input supply to processing and
marketing, demanding immediate technical support,
technological response and timely information. It has
been observed that existing public agricultural advisory
and extension system is not designed and implemented
based on felt needs of producers and it has been
characterized by supply driven than participatory as well
as demand driven.
As far as existing agricultural production and available
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Figure 4. Unused farm machineries due to technical difficulties to demonstrate, July, 2016.

technologies are concerned, there is mismatch between
the demanded and agricultural technologies available. In
all, the affordability in terms of prices, for instance, the
price of inorganic fertilizer, the technical feasibility of farm
tools and machineries etcetera are bottlenecks of
agricultural technology dissemination.

CONFLICT OF INTERESTS
The authors have not declared any conflict of interests.

ACKNOWLEDGEMENTS
We are pleased to thank University of Gondar for
facilitating and funding this research project and the
District Agricultural Office for offering the study sites and
coordinating and supporting the data collection phase of
the study.
REFERENCES
Belay K (2003). Agricultural Extension in Ethiopia: the case of
Participatory Demonstration and Training Extension System. Journal
of Social Development in Africa 18(1):49-83.
Bitzer V, Wennink B, Piters BS (2016). The governance of agricultural
extension system. KIT Sustainable Economic Development and
Gender Working Paper. Royal Tropical Institute.
Federal Democratic Republic of Ethiopia (FDRE) (2014). National
Strategies for Ethiopia Agricultural Extension Systems: Visions,
Bottlenecks and Systemic Interventions. Addis Ababa, Ethiopia.
Garforth C (2004). Demand-Driven Approaches to Agricultural
Extension: Case Studies of International Initiatives (edited by Rivera
W. & Alex G). In Agriculture and Rural Development Discussion
Paper 10: Extension Reform for Rural Development. The World Bank
http://documents.worldbank.org/curated/en/184731468298459108/De
mand-driven-approaches-to-agriculture-extension-Case-studies-ofinternational-initiatives-vol-3
Gezahegn A, Mekonnen B, Samia Z (2006). Productivity and Efficiency
of Agricultural Extension Package in Ethiopia. The Ethiopian
Development Research Institute, Addis Abeba, Ethiopia.

International Food Policy Research Institute (IFPRI) (2009). Review and
Recommendations for Strengthening the Agricultural Extension
System
in
Ethiopia.
IFPRI.
https://ethiopianagriculture.files.wordpress.com
Kwapong N (2012). Making Rural Service Work for the Poor: The roles
of Uganda’s Service Reform in Marketing and Agriculture Extension,
Dissertation, Makerere
University,
Bernard
Bashaasha.
https://edoc.huberlin.de/bitstream/handle/18452/17235/kwapong.pdf?
sequence=1
Menale K, Zikhali P, Pender J, Köhlin G (2011). Sustainable Agricultural
Practices and Agricultural Productivity in Ethiopia: Does Agroecology
Matter?. Environment for Development, Discussion Series, EfD
DP11-05.
Ministry of Finance and Economic Development (2002). Ethiopia:
Sustainable Development and Poverty Reduction Program. Addis
Ababa, Ethiopia.
United Nations Development Program (2013). Promoting ICT based
agricultural knowledge management to increase production and
productivity of smallholder farmers in Ethiopia. UNDP Ethiopia, No.
1/2013
World Bank (2010). Agriculture and Rural Development Report Series.
https://siteresources.worldbank.org/INTWDR2008/Resources/WDR_
00_book.pdf

Vol.10(8), pp. 150-157, August 2018
DOI: 10.5897/JAERD2018.0963
Articles Number: 23E929557916
ISSN: 2141-2170
Copyright ©2018
Author(s) retain the copyright of this article
http://www.academicjournals.org/JAERD

Journal of Agricultural Extension and
Rural Development

Full Length Research Paper

Factors affecting paddy farmers' perception of utilizing
agricultural machines in Indonesia
Ani Pullaila1,2, Eka Rastiyanto Amrullah1,2, Yati Astuti2 and Akira Ishida1*
1

Graduate School of Agricultural Science, Kobe University, Kobe, Japan.
Indonesian Agency for Agricultural Research and Development, Ministry of Agriculture, Indonesia.

2

Received 12 May, 2018; Accepted 25 June, 2018

This paper aims to identify factors affecting farmers’ negative perception on utilizing rice transplanters
and combine harvesters. To this end, data obtained from interview survey in the westernmost part of
Java Island, Banten Province was analyzed, where agricultural labor wages increase at a faster pace as
compared to other regions and a rapid diffusion of agricultural mechanization is anticipated. The
estimation results of multiple regression models clearly show that majority of coefficients of three
independent variables: farm size extension, and farming experience, are statistically significant and
take negative values. Therefore, it can be concluded that the larger the farm size, the more training
provided by the government extension office, and the longer farming experience, the lesser the
negative perception on the use of transplanters and combine harvesters. Educational background
(formal human capital formation), the number of family members (within-household labor endowment),
and yield per hectare are not found to significantly affect farmers’ negative perception. Considering the
above estimation results, it seems that the government agricultural extension service plays a
significant role in lessening farmers’ negative perceptions on transplanters and combine harvesters
and thereby facilitates agricultural mechanization to cope with the rapid rise in agricultural labor wages.
Key words: Paddy farmer, perception, agricultural mechanization, Indonesia.
INTRODUCTION
It is well documented, in both developed and rapidly
developing countries, that the adoption of labor saving
technologies in the agricultural sector, in particular, the
use of machines such as tractors, transplanters and
harvesters, is inevitable for maintaining agricultural
production (Otsuka et al., 2013). This is especially true in
cases of massive labor outflow from the rural to urban

sectors. This phenomenon frequently leads to tightening
of the rural labor market and an increase in the
agricultural wage rates, and thereby inducing the
substitution of labor for capital (agricultural machineries)
(Liu et al., 2016; Wang et al., 2016; Yamauchi, 2016).
Indonesia is no exception in this regard. Yamauchi (2016)
who analyzed two times data of 98 villages in Indonesia,
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pointed out that an increase in real agricultural wages
induces the utilization of hired-in agricultural machines,
and this behavior is more predominant among relatively
large-scale farmers when compared with small-scale
farmers. In an effort to cope with the rapid increase in
1
hired-in agricultural labor cost , improve labor
productivity, increase crop intensity, and thereby partly
regain self-sufficiency in rice production, the Indonesian
government has been providing agricultural machinery,
such as rice transplanters and combine harvesters, to the
association of farmers‟ groups (called gapoktan in
Indonesian language) since 2014. According to the
Ministry of Agriculture, the use of agricultural machinery
resulted in reduction in production costs by approximately
50%, and rice farmers were able to plant two to three
2
times a year (Tempo, January 1, 2017). However, the
extent to which the participant farmers positively (or
negatively) perceive the government-led introduction of
mechanization in transplanting and harvesting operations
through rice farmers‟ groups has not been clearly
assessed so far.
Many previous studies have pointed out that perception
about modern technology has a highly significant effect
on adoption of such technology (Adesina and BaiduForson, 1995; Negatu and Parikh, 1999; Romadi and
Lusianto, 2014). In relation to agricultural mechanization
in Indonesia, it is reported that a farmer with negative
perception on the adoption of agricultural machinery is
more likely to be reluctant to use it (Romadi and Lusianto,
2014). Therefore, in order to promote agricultural
mechanization in rice farming in a situation where hired-in
agricultural wages tend to rise along with rapid economic
growth, eliminating the detrimental factors that affect
perception regarding the use of transplanters and
combine harvesters is an urgent policy matter in the field
of agricultural extension in Indonesia. However, few
detailed studies have been conducted to identify factors
determining rice farmers‟ perception on the adoption of
agricultural machinery, with the exception of Romadi and
Lusianto (2014) pointing out that governments‟
agricultural extension activities positively influence the
farmers‟ perception to some extent. Therefore, this paper
aims to identify factors affecting the participant farmers‟
negative perception on utilizing rice transplanters and
combine harvesters. To this end, data obtained from
interview survey in the westernmost part of Java Island,
Banten Province was analyzed, where agricultural labor
wages increase at a faster pace as compared to other
regions and a rapid diffusion of agricultural mechanization
is anticipated.

Overview of the Government Agricultural Machinery
Grant Program
In 1998, the Ministry of Agriculture launched the
agricultural machinery (tractors and water pumps) grant
program (Usaha Pelayanan Jasa Alat dan Mesin
Pertanian) to cope with the rapid increase in the cost of
hired-in agricultural labor and to improve labor
productivity (Departement Pertanian, 2008). However,
both rice transplanters and combine harvesters were not
included in the program, suggesting that, under the
program, a rice farmer could only plough paddy fields
using a hired tractor. In 2014, a pilot project in line with
the concept of Upaya Khusus Peningkatan Padi, Jagung
3
dan Kedelai known as UPSUS (roughly translated as
“the Special Efforts to Increase Paddy, Corn, and
Soybean Production”), which promotes self-sufficiency in
staple and major food stuffs, was introduced in eight
selected provinces (including Banten province where this
survey was undertaken). The initiative aims to further
accelerate agricultural mechanization (Winarno, 2017). A
transplanter, combine harvester, hand tractor and water
pump were granted to the association of farmers‟ groups
(gapoktan), established in each rural district (desa) and
comprising several farmers‟ groups (kelompok tani). In
2016, the Ministry of Agriculture spent about 4.6 billion
Indonesian rupia (IDR) on the procurement of 100,000
units of agricultural machineries for the grant program
(USD 1 is approximately equivalent to IDR 14,000) to
4
extend the program nationwide. Between 2014 and
2015, 10,000, two-wheel tractors, 1,000 four-wheel
tractors, 3,425 water pumps and 5,000 rice transplanters
5
were granted.
Since government-subsidized fertilizers and seeds are
distributed to rice farmers through farmers‟ groups, and
non-members of such farmers‟ groups are not eligible to
receive the government subsidized fertilizers and seeds,
most rice farmers willingly affiliate with the farmers‟ group
of their village. For example, in Banten province, which
was selected as our case study, there are 1,136
associations of farmers‟ group (gapoktan) and 5,010
farmers‟ groups (kelompok tani) with 143,444 member
farmers in 1,551 districts. This means one gapoktan, on
an average, consists of 4.41 kelompok tani and has 126
6
member farmers. Every member farmer is eligible to rent
a transplanter and a combine harvester at IDR 400,000–
600,000 and IDR 1,500,000–2,500,000 per hectare,
respectively. The total labor costs for employing

This concept was first advocated by President Joko Widodo who was elected
as the seventh president of Indonesia in July 2014.
4
The Ministry of Agriculture’s home page (Pemerintah Tegaskan Bantuan
Alisintan Gratis, http://psp.pertanian.go.id/index.php/page/publikasi/309, last
accessed on 26 April 2018).
5
See the above.
6
Of 1,551 rural districts, gapoktan is not established in 415 districts where there
are mountainous terrain areas not popular with rice farming.
3

For example, according to the Badan Pusat Statistik (BPS), the real wage
index of production workers in animal husbandry and fishery below
supervisory level increased by 40 percentage point from 2007 to 2014.
2
In Malaysia, which is a neighboring country of Indonesia, a rapid diffusion of
labor saving technologies such as direct seeding and mechanization in
ploughing and harvesting operations in rice sector have suppressed the rise in
hired-in labor cost to some extent (Ishida and Asmuni, 1998).
1
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Table 1. Distribution of rice transplanters and combine harvesters in Banten Province in 2014.

District/City
Pandeglang
Lebak
Serang
Tangerang
Tangerang City
Cilegon City
Serang City
Tangerang Selatan City
Total

Rice Transplanters
3
2
5
2
0
0
0
0
12

Combine Harvesters
2
3
4
1
0
0
0
0
10

Source: Banten Assessment Institute for Agricultural Technology.

agricultural workers to manually transplant paddy
nurseries and harvest paddy seeds are expected to be
approximately IDR 750,000–1,000,000 (15–20 workers
multiplied by IDR 50,000 per worker) and IDR 3,000,000–
3,600,000 (60 workers multiplied by IDR 50,000–60,000
per worker) per hectare, respectively. Therefore, utilizing
rent-in transplanters and combine harvesters has a
considerable labor cost reduction effect.
MATERIALS AND METHODS
Data collection
For this study, a face-to-face interview survey was carried out in
three districts of Pandeglang, Lebak and Serang of Banten
Province, which is in the westernmost part of Java Island. It lies
next to DKI Jakarta State, which is the national capital. Banten has
four regencies: Pandeglang, Lebak, Tangerang and Serang, and
four autonomous cities: Tangerang City, Cilegon City, Serang City
and Tangerang Selatan City. The population of Bantan is
11,955,243 (cited from homepage of Badan Pusat Statistik (BPS))
and occupies a land area of about 9,663 sq km. The reasons for the
selection of Banten Province as the research site are (1) the major
agricultural commodity is rice, (2) domestic rural labor migration
from Banten Province to the capital city of Jakarta 7 is occurring at a
fast rate, causing a rapid increase in hired-in agricultural labor
costs, and (3) rice farming mechanization is one of the utmost
important measures emphasized by the provincial office of the
Ministry of Agriculture.
In 2014, when the government initially launched the rice farming
mechanization program in Banten Province under the UPSUS, 12
rice transplanters and 10 combine harvesters were granted to 22
associations of farmers‟ groups (gapoktan) in four districts (Table 1).
In this study, 116 members from three farmers‟ groups to which a
rice transplanter had been granted and 119 members from another
three farmers‟ group to which a combine harvester had been
granted were chosen. Therefore, a total of 235 farmers were
randomly selected and were interviewed regarding their perceptions
on utilizing government-granted agricultural machinery. The
interview survey, which was carried out from April to September
2015, used the semi-structured questionnaire.

The northern part of Banten Province is directly connected to the capital city
by the Jakarta-Merak toll road.
7

Measuring rice farmers’ perception on transplanters and
combine harvesters
According to the diffusion of innovation theory presented by the
very well-cited Rogers (2003), the adoption rate of an innovation
depends largely on the adopter's perceptions on the technological
innovation characteristics. Specifically, the adopter‟s perceptions on
an innovation are categorized into the following five classes
(Rogers, 2003): (1) relative advantage (the degree to which an
innovation is perceived as being better than the idea it supersedes);
(2) compatibility (the degree to which an innovation is perceived as
consistent with the existing values, past experiences and needs of
potential adopters); (3) complexity (the degree to which an
innovation is perceived as relatively difficult to understand and use);
(4) trialability (the degree to which an innovation may be
experimented with on a limited basis); and (5) observability (the
degree to which the results of an innovation are visible to others).
To measure the degree of the aforementioned five perceptions on
utilizing the rice transplanters and combine harvesters, five
negative statements related to each perception, or a total of 25
statements for five perceptions, were provided to respondents to
assess their degree of negative perceptions (Table 2). Responses
were provided on a Likert-type scale with scores ranging from 1 to 5
(1: strongly disagree, 2: disagree, 3: neutral, 4: agree and 5:
strongly agree). The total score of five statements for each
perception was calculated, meaning that the higher the score, the
greater the negative perception on the use of the transplanters and
combine harvesters.

Model specification
To identify factors determining the level of the aforementioned
perceptions on utilizing transplanters and combine harvesters,
multiple regression models with the perceptions as dependent
variables are applied. Although, few detailed studies have been
conducted to identify the factors determining rice farmers‟
perception on the adoption of agricultural machinery, Romadi and
Lusianto (2014) pointed out that government agricultural extension
activities improved the farmers‟ perception on rice farming
mechanization in Indonesia. Rasouli et al. (2009) found that factors
such as farm size and farm income affect the decision-making on
farmers‟ adoption of agricultural mechanization on sunflower seed
farms in Iran. Therefore, in addition to basic attributes of
respondents such as age (year), educational level (primary level=1,
secondary level=2, tertiary level=3), number of family members
(person), farm size (ha), farm experience (year), farm income (IDR),
and government extension dummy (yes=1, no=0) are used as
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Table 2. Scores of negative perceptions on utilizing transplanters and combine harvesters.

Transplanters
Mean
s.d.
13.828
2.061
2.526
0.597

Combine harvesters
Mean
s.d.
12.882
2.949
2.529
0.779

2.733

0.517

2.588

0.718

2.776

0.529

2.454

0.661

2.862

0.603

2.580

0.670

2.931

0.586

2.731

0.647

Compatibility
Using transplanters or combine harvesters is less suitable for the current environment than the
traditional way.
Recommendation to use transplanters or combine harvesters is not in accordance with the existing
customs.
Renting transplanters or combine harvesters makes me change the existing customary practice in rice
farming.
Renting transplanters or combine harvesters does not match community‟s or farmers‟ need.
I hesitate to rent transplanters or combine harvesters since I am afraid that the result is not as
expected.

15.957

3.368

14.294

3.954

3.241

0.742

2.782

0.967

3.267

0.762

2.849

0.870

3.422

0.712

2.882

0.845

3.086

0.890

2.899

0.896

2.940

0.907

2.882

0.761

Complexity
Operating transplanters or combine harvesters is more difficult than the traditional manual way.
Renting transplanters or combine harvesters is not practical since it requires additional costs.
Renting and operating transplanters or combine harvesters is difficult because of unavailability of skilled
drivers.
I do not rent transplanters or combine harvesters because Gapoktan does not have enough equipment
and spare parts.
Operating transplanters or combine harvesters is technically difficult.

16.440
3.431
3.207

3.113
0.805
0.704

16.092
3.269
3.185

3.059
0.733
0.747

3.353

0.725

3.261

0.786

3.414

0.735

3.277

0.663

3.034

0.658

3.101

0.643

Trialability
Limited opportunity of trying test run affects your decision to rent transplanters or combine harvesters.
Possible risk of loss arising from renting transplanters or combine harvesters affects decision/choice.
Limited availability of rental transplanters or combine harvesters makes it difficult to rent when required.
Group‟s occupation of transplanters or combine harvesters leads to limiting opportunities of renting.
High rental fee makes me hesitate to rent transplanters or combine harvesters.

15.940
3.060
3.078
3.336
3.241
3.224

2.739
0.805
0.621
0.685
0.538
0.661

14.723
3.042
3.025
2.882
2.857
2.916

2.728
0.681
0.657
0.640
0.628
0.591

Relative advantage
Renting rice transplanters or combine harvesters is less profitable than the traditional way.
Using transplanters or combine harvesters seems to increase yield when compared with the traditional
way.
Renting transplanters or combine harvesters does not increase income when compared with the
traditional method.
Rental fee of transplanters or combine harvesters is high, which negatively affects profit from rice
farming.
Since maintenance and its cost are required, using transplanters or combine harvesters is not more
beneficial than the traditional way.
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Table 2. Contd.

Observability
Renting transplanters or combine harvesters is not immediately apparent in increasing value added
from rice farming.
Although using transplanters or combine harvesters increases gross profit, it does not seem to increase
net profit.
Quality of using transplanters or combine harvesters is not superior to the traditional manual ways.
Cost of renting transplanters or combine harvesters is more expensive than the traditional manual way.
Maintenance cost of transplanters or combine harvester is so expensive that its utilization is not more
beneficial than the traditional manual way.

14.552

2.548

13.849

2.875

2.871

0.612

2.790

0.712

3.129

0.626

2.824

0.633

2.802
2.741

0.701
0.724

2.782
2.655

0.653
0.775

3.009

0.519

2.798

0.619

All scores are calculated from authors‟ survey data.

independent variables shown in Table 3 (age is dropped
and farm income is replaced with land productivity (kg per
ha) due to high correlation with farm experience and farm
size, respectively).

RESULTS AND DISCUSSION
Rice farmers’ perception on transplanters and
combine harvesters
Results on rice farmers‟ negative perceptions of
relative advantage, compatibility, complexity,
trialability and observability are shown in Table 2.
The Cronbach‟s alpha values of reliability for the
transplanters range from 0.710 to 0.909, while
those for the combine harvester range from 0.830
to 0.947. All the Cronbach's alpha values are
more than the threshold limit of 0.70, indicating
acceptable reliability levels. Therefore, the total
score of the five statements for each perception is
used as a dependent variable for regression
analysis.
The highest score of negative perception on
transplanters is „Complexity‟ (16.440), followed by

„Compatibility‟ (15.957), while the lowest score
was in „Relative advantage‟ (13.828). The highest
score of negative perception on combine
harvester is also „Complexity‟ (16.092), followed
by „Trialability‟ (14.723), while the lowest score
was in „Relative advantage‟ (12.882). Therefore,
rice farmers tend to perceive transplanters and
combine harvesters as relatively difficult to
understand and use.

Factors affecting
perception

rice

farmers’

negative

Adjusted R-squared values range from 0.127 to
0.462 and the hypothesis that all coefficients are
equal to zero can be rejected at the 1%
significance level in all estimated equations,
except the hypothesis about the „Observability‟ of
combine harvesters, which can be rejected at the
5 percent significance level (Table 3). In addition,
the average variance inflation factor is 1.41 for
transplanters and 1.39 for combine harvesters.
Considering all indicators together, the estimation

results are largely acceptable for further
discussion and justify the need for further
examination.
The estimation results clearly show that all
coefficients of the two independent variables, farm
size and extension, are statistically significant and
take negative values, with an exemption of
„Observability‟ of combine harvester, where none
of coefficients are significant. Following farm size
and extension, farming experience with its
coefficients being significant for seven of ten
values seems to lessen farmer‟s negative
perceptions. Educational background (formal
human capital formation), the number of family
members (within-household labor endowment),
and yield per hectare are not found to significantly
affect farmers‟ negative perception.
With regard to farm size, it can be highlighted
that the larger the farm, the lesser the negative
perception of the use of transplanters and
combine harvesters. This finding may be
consistent with Yamauchi (2016) who pointed out
that, in Indonesia, an increase in labor cost
induced relatively large farmers to substitute labor
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Table 3. Estimation results on farmers‟ negative perception

Transplanter
Education
Secondary
Tertiary
Family member
Farming experience
Farm size
Yield
Extension

Relative advantage
-0.003
-0.474
-0.334
-0.060
-1.670
0.000
-2.519

-0.009
-1.104
-2.341
-2.888
-4.792
1.748
-5.969

*
**
**

Area
Pandeglang
Serang
Constant
Adjusted R-squared

0.020 0.056
0.642 1.784
16.925 11.011
0.462
-

**

Combine harvester
Education
Secondary
Tertiary
Family member
Farming experience
Farm size
Yield
Extension

0.738
0.363
0.039
-0.057
-1.513
-0.001
-3.089

Area
Pandeglang
Serang
Constant
Adjusted R-squared

-0.835 -1.572
0.309 0.575
22.284 8.971
0.430
-

**

Compatibility
-0.762
-1.055
0.252
-0.052
-4.490
0.000
-1.678

-1.170
-1.428
1.024
-1.443
-7.479
0.706
-2.308

-0.476
-0.101
18.392
0.402

-0.761
-0.164
6.945
-

Relative advantage
1.487
0.565
0.171
-2.006
-4.369
-2.239
-4.798

*
**
*
**

**

**
*

**

Complexity
-0.557
-1.395
-0.003
-0.066
-3.650
0.000
-2.546

-0.922
-2.036
-0.012
-1.989
-6.558
0.880
-3.778

0.330
0.691
19.848
0.399

0.569
1.202
8.086
-

Compatibility
1.641
0.488
0.699
-0.051
-2.788
0.000
-3.407

2.285
0.525
2.117
-1.240
-5.568
0.174
-3.660

0.704
0.146
15.006
0.337

0.918
0.188
4.178
-

*

Trialability
-0.105
-1.012
0.958
-2.645
-4.419
1.909
-3.156

*
**

**

-0.061
-0.669
0.210
-0.084
-2.372
0.001
-2.051

**
-

-0.100
0.979
15.503
0.277

-0.179
1.766
6.548
-

*
**

Complexity
*

**

0.705
0.862
0.334
-0.069
-1.856
0.000
-1.626

**
-

-0.916 -1.435
-0.018 -0.028
18.060 6.046
0.234
-

*
**

1.180
1.115
1.215
-2.025
-4.457
0.045
-2.100

Observability

*

-0.230
-0.490
1.567
-4.164
-2.661
0.213
-2.250

**
-

0.420
-0.368
16.758
0.208

0.725
-0.627
6.188
-

*
**

**

**
*
*

0.345
0.267
4.362
17.276
0.446
5536.724
0.853

1.099
8.629
0.446
642.697
-

**
-

0.175
0.686
12.176
0.127

0.307
1.211
5.031
-

**
-

0.345
0.319
-

-

Observability

Mean

-0.279
-1.671
0.458
-3.788
-1.938
-0.843
-1.238

**

*

-0.160
-1.240
0.121
-0.124
-0.775
0.000
-0.920

0.387
0.176
4.387
17.899
0.545
5884.454
0.866

**
-

-1.340
-1.176
20.126
0.200

-2.186
-1.893
7.017
-

*
**
-

0.353
0.303
-

**
**

8

with rented or hired machines. Farmers with large
As pointed out by Yamauchi (2016), it should be noted that majority
of small-scale farmers on Java, where land is scarce, can be trapped

in high-cost farming in terms of land market rigidities. Therefore, it
is suggested that agricultural mechanization in situations of rising
labor costs seems to be in more favor of large farmers (Foster and

s

-1.091
0.127
-0.437
-0.273
-3.275
2.420
-1.980

** And * represent 1 and 5% significant levels, respectively.

8

SD

-0.650
0.086
-0.098
-0.009
-1.797
0.001
-1.316

Trialability
-0.125
-0.343
0.390
-0.129
-1.005
0.000
-1.579

Mean

Rozenweig, 2010; Otsuka et al., 2016).

SD

1.106
9.098
0.638
572.006

-
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rice fields tend to have a strong entrepreneurial mind-sets
and are more dependent on hired labor for transplanting
nursery and harvesting paddy. It is well documented that
a new agricultural technology is more likely to be diffused
to large-scale farmers on the basis that they are more
resilient to crop failure or unexpected profit loss and will
be more accepting of technology, as profit-seeking risk
takers. For small-scale farmers who heavily rely on their
own family‟s labor, replacing family labor with rent-in
transplanters
or
combine
harvesters
increases
expenditures. The effects of adopting agricultural
mechanization for shortening the required time for
transplanting or harvesting paddy is in favor of largescale farmers. For example, harvesting time per hectare
is approximately 60 man-days with the traditional manual
way and one man-day with a combine harvester. This
suggests that a farmer with a one-hectare paddy field can
save 59 man-days in harvesting operations through
agricultural mechanization. However, a small-scale rice
farmer with 0.2 hectares of rice field can save only 11.8
man-days, which is roughly equivalent to four days‟ work
by three family laborers.
As for the government extension service, a farmer who
gets training provided by agricultural extension workers is
less likely to have negative perceptions on transplanters
or combine harvesters. This finding is consistent with
Romadi and Lusianto (2014). Before 2014, when the
government initially launched the rice farming
mechanization program in Banten Province, a majority of
rice farmers in Banten were not familiar with agricultural
mechanization. In such a situation, it should be noted that
the government extension service lessens rice farmers‟
negative perceptions on utilizing transplanters and
combine harvesters, to some extent. Therefore, the
government agricultural extension service plays a
significant role in lessening farmers‟ negative perceptions
on transplanters and combine harvesters and thereby
facilitates agricultural mechanization to cope with a rapid
9
rise in agricultural labor wages.
As for farming experience, although coefficients of
„Compatibility‟ for both transplanters and combine
harvesters and „Observability‟ for transplanters are
notsignificant, all others are significant at one or five
percent level and take negative values. Thus, it seems
that the longer the farming experience, the lesser the
negative perception on the use of transplanters and
combine harvesters. This is probably because more
experienced farmers tend to have more knowledge on
rice farming through their own farm experiences and
have a wider social network that aids access to
information on various agricultural technologies.

Many previous studies also reveal that the government extension service
positively affects productivity, technical efficiency, and technological adoption
(Elias et al., 2013, 2014; He et al., 2007). However, a few studies have tried to
identify factors determining farmers’ satisfaction with agricultural extension
service with a few exemptions by Elias et al. (2015) pointing out that regular
extension contact is one of the driving factors for farmers’ satisfaction.

Before concluding, the shortcoming of farmer-managed
agricultural mechanization in Indonesia should be
highlighted. It is widely accepted that tractor hire services
in the public sector tend to be a particular cause of
operational inefficiency and poor longevity in many
developing countries (Pingali, 2007). In the case of
irrigation water management, many previous studies
pointed out that famers‟ own management is more
efficient than government-led management. For example,
Bhatta et al. (2006) who compared the performance of
farmer-managed and agency-managed irrigation systems
in Nepal, pointed out that equity in distribution of irrigation
water and leakage had significantly improved after the
water users‟ group took over management responsibilities
from the government department. Kosanlawit et al.
(2017) also pointed out rice farmers‟ active participation
in local irrigation operations is likely to be more effective
in facilitating irrigation operations in Thailand. However, in
the case of farmer-managed agricultural mechanization in
Indonesia, we were told by several informants that some
of the government-provided agricultural machineries were
broken and abandoned in warehouses without being
repaired, mainly due to severe budget constraints and
poor management of the farmers‟ groups associations
(gapoktan) and difficulty in the procurement of necessary
parts. Although, the farmer managed mechanization
program seems to contribute to lessening the negative
effect of rising wages in the agriculture sector to some
extent, such operational inefficiencies may jeopardize its
longevity and be a waste of government funds in some
farmers‟ associations. Therefore, there should be proper
intervention, assistance, and monitoring by the district
extension office, a nonprofit organization, and/or an
international donor agency to ensure that transplanters
10
and combine harvesters are not lying unused.
Concluding remarks and policy implications
This paper aims to identify factors affecting farmers‟
negative perception on utilizing rice transplanters and
combine harvesters. To this end, an interview survey is
conducted in the westernmost part of Java Island, Banten
Province, where agricultural labor wage increases at a
faster pace as compared to other regions and a rapid
diffusion of agricultural mechanization is expected. The
estimation results of multiple regression models clearly
show that majority of coefficients of three independent
variables- farm size, extension and farming experience,
are statistically significant and take negative values.
Therefore, it can be concluded that the larger the farm
size, the more training provided by the government

9

Although, it may be controversial whether the farmer managed mechanization
program inhibits the growth of the machinery rental or hire market led by the
private sector, detail regarding this cannot be given because reliable data has
not been collected yet and it is beyond the scope of the paper.
10
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extension office, and the longer farming experience, the
lesser the negative perception on the use of transplanters
and combine harvesters. Educational background (formal
human capital formation), the number of family members
(within-household labor endowment) and yield per
hectare are not found to significantly affect farmers‟
negative perception. Considering the above estimation
results, it seems that the government agricultural
extension service plays a significant role in lessening
farmers‟ negative perceptions on transplanters and
combine harvesters and thereby facilitates agricultural
mechanization to cope with the rapid rise in agricultural
labor wages. However, it should be noted that some of
the government-provided agricultural machineries are
damaged and disposed in warehouses without being
repaired, mainly due to severe budget constraints of
associations of farmers‟ groups (gapoktan) and the
difficulty in procuring the necessary parts. Therefore, the
government should ensure appropriate intervention and
assistance, to prevent transplanters and/or combine
harvesters from being left unused.
Finally, it should be noted that our study uses a small
sample of 235 rice farmers who live in the westernmost
part of Java Island, Banten Province, thus making it
difficult to generalize the findings to the whole of
Indonesia. In addition, several important factors that are
likely to affect farmers‟ perception of utilizing
transplanters and combine harvesters, such as
management
and
maintenance
of
agricultural
machineries by farmers‟ groups, leaders‟ abilities and
interpersonal relationships among group members were
not examined. These limitations suggest the need for
further research. A more representative picture of
farmers‟ perception on the use of agricultural machineries
in Indonesia is required to promote rice farming
mechanization more effectively and efficiently.
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The study was conducted in four selected potential areas of North Shewa zone namely; Kewot, Efratana
gidim, Ensaro and Merhabete district. The main objective of the study was to evaluate, select the best
performing mungbean varieties and to assess farmer’s technology preference. The experiment was
done using three improved varieties namely; Rasa (N-26), NLV-1, and Arkebe improved varieties and
local variety as a check. The analytical result showed that Rasa (N-26) variety was preferred by the
farmers followed by NLV-1. The result gotten from the analysis of variance indicated that the difference
among the means of the mungbean varieties for grain yield, pod length and hundred seed weight are
significant at 5% probability level for both locations. The highest yield (1541.3 kg/ha) was recorded from
Rasa (N-26) variety at Jema valley followed by the local variety (1243.3 kg/ha), while the lowest yield
(735.7 and 676.3 kg/ha) was obtained from the varieties NLV-1 and Arkebe, respectively. The partial
budget analysis result also revealed that only Rasa (N-26) had the highest net benefit return compared
to the local variety. The marginal rate of return for changing from using local variety to improved Rasa
(N-26) variety was 1074%. Therefore pre-scaling up of Rasa (N-26) variety with its improved
management practice should be done.
Key words: Mungbean, farmer preference, participation, rasa variety.

INTRODUCTION
Endowed with varied agro-ecological zones and
diversified natural resources, Ethiopia has been known
as the home land and domestication of several crop
plants. Pulses, which occupy approximately 13% of
cultivated land and account for approximately 10% of the
agricultural value addition next to cereal crops, are critical
to smallholder livelihoods in Ethiopia (CSA, 2016; Chilot
et al., 2010). It is ranked 13th among pulse producing
countries in the world (FAO, 2015).

Pulse crops are important components of crop production
in Ethiopia's smallholders’ agriculture, providing an
economic advantage to small farm holdings as an
alternative source of protein, cash income, and food
security (CSA, 2016; USAID, 2014). The crops have
been used for many years in cropping system practices.
Some of them have played an important role in the export
sector generating foreign currency for the country (ATA,
2015; Boere et al., 2015). Although the availability of
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pulses have never been in surplus in the subsistence
farming community, recently it is observed that the
production and supply of some pulses is increasing due
to the demand increase both in local and international
markets.
Mungbean (Vigna radiata L.), which is introduced
recently, is an annual herb of the legume family. It has
green skin and is also called green bean (MoA, 2011). It
is sweet in flavor and cold in nature (EPP, 2004). The
crop matures early; special features include high yield,
good nutritive value, the earliness, drought resistant
features and the reasonable cost of production. It is a
warm season annual grain legume and the optimum
temperature range for good production is 27 to 30°C and
requiring 90 to120 days of frost-free conditions from
planting to maturity depending on the variety (Itefa,
2016).
According to Asfaw et al. (2012) in Ethiopia mungbean
is mostly grown by smallholder farmers under drier
marginal environmental condition and the production
capacity is lower than other pulse crops. Green
mungbean is less used domestically, but it is a common
ingredient in Chinese and Indian cuisines. It is attributed
with having high nutritional value, including protein
content (24 to 26%), and helps reduce cholesterol and
diabetes (Ali and Gupta, 2012; Habte, 2018).
Despite its growing demand in the international market,
there is a huge gap of production in Ethiopia. Ethiopia's
mungbean export trend has grown slightly mainly due to
Ethiopian Commodity Exchange that installed mungbean
as the sixth commodity to be traded on its floor since
2014 (ECX, 2014). This inspired many farmers to get
involved in mungbean production. More than 136,392
small holder farmers were engaged in mungbean
production (CSA, 2016).
According to CSA (2014), mungbean grown in
2013/2014 covered only 0.09% (10,692.38 hectares) of
the grain crop area and 0.03% (about 8,064.01 tones) of
the grain production nationally with average productivity
of 0.75 t/ha. About 91.73% (9,808.22 hectares) of the
total national mungbean production area and 99.97%
(8,062.36tone) of the total production of the country was
from Amhara region (CSA, 2014). The regional average
productivity was 0.82 t/ha which is very far below its
potential.
However, the demonstrated potential in Ethiopia
reaches 1.5 tons under research field and 0.5 to 1.0 t/ha
under farmer field with research recommended practices
(MoA, 2011). The low acreage and yield are attributed to
the absence of links to seed suppliers and hence a lack
of improved seeds and a high use of local varieties (on
more than 95% of the total pulse cropped area) (Chilot et
al., 2010) was the major production constraints.
Therefore, the study aims to evaluate and select the
best performing mungbean varieties and to identify
farmers preference and selection attributes in the study
sites.
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MATERIALS AND METHODS
Description of the study area
The experiment was conducted in the low lands of North Shewa
areas of Efratana gidim, Kewot, Ensaro and Merhabete district,
during main cropping season of 2015 under rainfed condition.
These sites are known to be suitable for mungbean production and
selected purposively based on their potential (CSA, 2016).

Materials and research design
The experiment was done using three improved varieties including
Rasa (N-26), NLV-1 and Arkebe varieties which were released and
recommended by the national research system of the country. The
experiments were laid out in a simple plot design with six farmers'
fields as a replicates. A unit plot size of 100 m2 (10 m ×10 m) with
plant spacing of 30 cm × 5 cm was used. A seed rate of 38, 33.7,
24.7 and 25 kg/ha was administered to Rasa (N-26), NLV-1, Arkebe
and Shewa Robit local varieties. NPS was used at the rate of 30
kg/ha. The experiment was planted starting from third week of July
depending on the rainfall intensity and distribution.

Data collected
Farmers and experts participated during the evaluation of the
experiment from all study sites while three varieties were evaluated
against their local by setting the criteria and giving weight for each
attributes by them. A total of 94 (3.2% female) farmers and 24 (1
female) experts were participated during the evaluation of the
experiment from each experimental site. Agronomic data like yield
and other attributes of the variety was examined both on plant and
plot basis in order to evaluate the performance of the technologies
across each agro ecologies. Ten plants were taken randomly from
each plot to determine plant height at maturity, number of primary
branches, number of pods per plant and number of seeds per pod.
Hundred seed weight (g), biomass yield (kg/ha) and grain yield
(kg/ha) were collected on plot basis. Cost and benefit analysis was
also done by using partial budget analysis method.

Data analysis
Finally, social data and farmers’ preference was analyzed by using
pair wise and preference ranking techniques. To estimate
difference among the varieties all measured variables were
subjected to analysis of variance (ANOVA) using SAS software
version 9.00 (SAS Institute, 2004). Analysis of variance was done
following the standard procedure given by Gomez and Gomez
(1984). Mean separation was carried out using least significant
difference (LSD) test at 5% of significance.

RESULT AND DISCUSSION
Mean values of different agronomic traits
The result was presented based on two categories as
Jema valley (Ensaro and Merhabete district) and Kewot,
and Efratana gidim district as one location. The result
gotten from the analysis of variance for Jema valley
indicated that the differences among the means of the
mungbean varieties for only grain yield, pod length and
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Table 1. Mean values of yield and yield components of Ensaro and Merhabete district.

Varieties
Rasa (N-26)
Local
NLV-1
Arkebe
Mean
CV (%)
LSD (0.05)

ppp
9.75
13.25
10.75
10.65
11.1
20.56
NS

spp
11.9
11.3
12.15
11.25
11.65
8.72
NS

pmbr
4.15
4.45
3.85
3.65
4.03
15.56
NS

plh
39.35
45.05
39.8
41.65
41.46
15.29
NS

pl
ab
9.65
bc
8.45
a
10.5
c
7.95
9.14
8.79
1.28

Hsw
a
5.05
c
3.48
ab
4.65
bc
4.05
4.31
9.43
0.65

Gy
a
1541.3
a
1243.3
b
735.7
b
676.3
1049.2
22.12
371.3

bm
4688
4583
5000
3750
4505.2
21.15
NS

Where: ppp = Number of pods per plant; spp = Number of seeds per pod; pmbr = Primary Branching; plh = Plant height
(cm); pl = Pod length (cm); hsw = Hundred seed weight (g); gy = Grain yield (kg/ha); bm = Biomass (kg/ha).

Table 2. Mean values of yield and yield components for Kewot and Efratana gidim areas.

Variety
Rasa
Local
NLV-1
Arkebe
Mean
CV (%)
LSD

ppp
11.28
14.04
9.76
12.32
11.85
22.39
NS

spp
9.24
9.6
9.8
9.44
9.52
13.77
NS

pmbr
3.92
3.72
3.24
3.64
3.63
11.98
NS

plh
43.26
46.08
34.28
41.84
41.36
20.13
NS

hundred seed weight are significant at 5% probability
level. The highest yield (1541.3 kg/ha) was gained from
Rasa (N-26) variety followed by the local variety (1243.3
kg/ha), while the lowest yield (735.7 and 676.3 kg/ha)
was obtained from NLV-1 and Arkebe varieties,
respectively.
Similarly, Adhiena et al. (2015), Habte (2018), Rasul et
al. (2012), Teame et al. (2017) and Wedajo (2015) found
that mungbean cultivars had significant effect on grain
yield. As revealed in Table 1, yield gained from Rasa (N26) was almost more than two folds of NLV-1 and Arkebe
varieties. However, no big difference of yield was
observed in between the local and Rasa (N-26) varieties
in all sites. The highest hundred seed weight was
obtained from Rasa (N-26) variety, while the lowest was
gotten from local cultivar. The longest pod length (10.5
cm) was recorded from NLV-1 variety followed by Rasa
(N-26) variety. Likewise, Mondal et al. (2012) reported
the existence of significant difference in thousand seed
weight among different cultivars.
Similarly, Table 2 indicated that the differences among
the means of the mungbean varieties for grain yield, pod
length, hundred seed weight and biomass are significant
at 5% probability level for Kewot and Efratana gidim
districts. Here also, the highest yield (1342 kg/ha) was
gotten from Rasa (N-26) followed by the local variety
(1267 kg/ha). The variety NLV-1 has relatively good
compared to Jema valley with average yield of 1021
kg/ha even though it still remains below the local variety.

PL
a
9.42
b
7.11
a
9.60
b
7.92
8.51
8.48
0.995

Hsw
a
5.38
b
3.54
a
5.22
b
3.92
4.52
6.24
0.388

Gy
a
1342
ab
1267
bc
1021
c
690.3
1080.2
18.48
275.14

bm
a
3837
a
3703
ab
3000
b
2413
3237.97
21.52
960.04

The lowest yield (690.3 kg/ha) was still recorded from
Arkebe. The highest hundred seed weight (5.38 g) was
obtained from Rasa (N-26) variety; however it was
statistically at parity with NLV-1 (5.22 g). The lowest
value was recorded from Arkebe and local varieties. The
variety Rasa (N-26) performs well in all the study location.
It returns higher yield in Jema valley when compared to
Kewot and Efratana gidim district. Figure 1 shows the
average yield obtained from each variety for the two
sites.
Farmer’s selection criteria
Farmers from Ensaro and Merhabetie districts identified
and listed all the attributes which was very important for
them and gave weight according to their importance. The
major selection attributes identified by farmers were
disease resistance, number of pods per plant, pod length,
biomass yield and grain size for boldness. The matrix
aforementioned compares the different attributes of
varieties showing which of the attributes are of greatest
importance for mung bean production in the area (Table
3). Using the same procedure for farmers at Kewot and
Efratana gidim districts, they were also setting major
attributes and prioritizing disease resistance first, pod per
plant, branching ability, earliness, pod length, grain size
for boldness and yield of biomass in its order of
importance. It indicates that the major problems of the
area for mungbean production were disease and pest
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Figure 1. Average yield in kg per hectare.

Table 3. Pair-wise ranking matrix for selected farmers variety evaluating criteria.

Major attributes

Disease
resistance

Pod per
plant

Pod
length

Biomass
yield

Grain
size

No. of times
preferred

Rank

-

DR
-

DR
PL
-

DR
PPP
PL
-

DR
GS
GS
GS
-

4
1
2
0
3

1st
4th
3rd
5th
2nd

Disease resistance (DR)
Pods per plant (PPP)
Pod length (PL)
Biomass yield (BY)
Grain size (GS)

infestation which results to yield penalty according to
farmers point of view.

Farmer preference ranking matrix
The common and most important selection criteria’s in all
locations that farmers identified were disease resistance,
pod per plant, pod length, seed size for boldness and
biomass in their order of importance, respectively (Figure
2). As highlighted in Table 4 in Jema valley farmers were
selecting Rasa (N-26) variety. Similarly based on their
selection criteria’s in Kewot and Efratana gidim woreda
Rasa (N-26) variety was preferred by the farmer (Table
5). As illustrated earlier in Figure 2 in almost all attributes,
farmers were selecting Rasa (N-26) first and NLV-1
second. On the other hand, Arkebe was not adaptable to
the area and hence farmers did not prefer it.

Partial budget analysis
Partial budget analysis helps to evaluate the profitability

level of the agricultural production practices due to
treatment effects on a business venture. The cost of
production for mungbean technology in different areas is
relatively similar with no significant differences in both
Jema valley and Kewot and Efratana gidim areas. The
costs of production included costs of seed, labour,
chemical and fertilizer costs. According to the data
collected from the activity only seed costs vary along the
varieties due to differences in seed rate. Seed rates for
Rasa (N-26), NLV-1, Arkebe and local varieties were 38,
33.7, 24.7 and 25 kg/ha, respectively. The data collected
from the local market shows that the cost of a kilo of
mungbean seed during planting season was 35Birr, while
the price of grain and its straw at immediate harvest was
respectively 23 and 0.48 birr per kg (Table 6). In the
experiment, the net benefits for Rasa (N-26) variety are
higher than that of the local variety (Table 6). The net
benefits from Rasa (N-26) variety at Jema valley and
Kewot and Efratana gidim districts are 32,600.9 and
28,107 birr per hectare, while for the local varieties are
26,841.2 and 26,951 birr per hectare, respectively. On
the other hand, the varieties NLV-1 and Arkebe has a
return below the local variety in both study sites and are
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Figure 2. Combined farmers’ most important variety selection criteria’s.

Table 4. Farmer variety preference ranking matrix summary sheet for Jema valley.

Varieties
Rasa, N-26
NLV-1
Arkebe
Local

DR
3.18
3.18
1.02
2.62

Farmers selection Attributes
PL
BM
GS
3.56
3.26
3.66
3.41
3.07
3.34
1.09
1
1.22
1.94
2.66
1.78

PPP
3.41
3.32
1
2.27

Mean
3.41
3.26
1.06
2.25

Rank
1st
2nd
4th
3rd

Scoring value: 4- Best, 1- Poor.
Where DR= disease resistance, PPP= Number of pods per plant, PL= pod length, BM= biomass, GS= seed
size (boldness).

Table 5. Farmer variety selection ranking matrix for Kewot and Efratana gidim districts.

Varieties
Rasa, N-26
NLV-1
Arkebe
Local

DR
3.53
2.51
1.08
2.88

PPP
3.63
2.57
1.06
2.74

PL
3.87
2.96
1.38
1.79

Farmers selection attributes
Earliness
BM
3.88
3.04
2.94
2.34
1.43
1.19
1.76
3.43

GS
3.91
2.99
1.47
1.63

BA
2.38
1.82
1
2.03

Mean
3.46
2.59
1.23
2.32

Where DR= disease resistance, PPP= Number of pods per plant, PL= pod length, BM= biomass, GS= seed size/boldness
and BA= Branching ability).

dominated by the local variety (Figure 3).

Marginal analysis
Although the calculation of net benefits accounts for the
costs that vary, it is necessary to compare the marginal
costs with the extra net benefits. Higher net benefits may
not be attractive if they require very much higher costs.
Therefore if the farmers were to adopt Rasa (N-26)
variety, it would require an extra investment of 455 birr

per hectare; in return, they will obtain extra benefits of
4884.7 and 1155.9 birr for Jema valley and Kewot and
Efratana gidim districts, respectively. The marginal rate of
return (MRR) is a ratio of the change in net benefits (NB)
to change in total variable input costs (TVC) between
treatments.
[MRR = NB/TVC *100]
In this case, the marginal rate of return for changing from
using local variety to improved Rasa (N-26) variety at
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Table 6. Partial budget analysis.

Cost and benefit
components
Total grain yield (kg/ha)
Adjusted grain yield (kg/ha)
Total straw yield (kg/ha)
Adjusted straw yield (kg/ha)
Benefit from grain/ETB
Benefit from straw/ETB
Gross field benefit/ETB
Seed rate (kg/ha)
Total costs that vary/ETB
Net benefit/ETB

Rasa
1541.3
1387.2
4688
4219.2
31905.6
2025.25
33930.9
38
1330
32600.9

Jema valley
NLV-1
Arkebe
735.7
676.3
662.13
608.67
5000
3750
4500
3375
15229
13999.4
2160
1620
17389
15619.4
33.7
24.7
1179.5
864.5
16209.5D 14754.9D

Local
1243.3
1118.97
4583
4124.7
25736.3
1979.86
27716.2
25
875
26841.2

Kewot and Efratana gidim districts
Rasa
NLV-1
Arkebe
Local
1342
1021
690
1267
1207.8
918.9
621
1140.3
3837
3000
2413
3703
3453.3
2700
2171.7
3332.7
27779.4
21134.7
14283
26226.9
1657.58
1296
1042.42
1599.7
29436.98
22430.7
15325.42 27826.04
38
33.7
24.7
25
1330
1179.5
864.5
875
28107
21251.2D 14460.9D
26951

Figure 3. Net benefit return of each variety per location.

Jema valley was 1074%, while for Kewot and Efratana
gidim districts it was 254%. This means that for every
1.00 birr invested in improved Rasa (N-26) variety,
farmers can expect to recover their 1.00 birr, and obtain
an additional 10.74 and 2.54 birr for Jema valley and
Kewot and Efratana gidim areas, respectively.

Farmers experience in mungbean production
The farmers were growing mungbean mainly for cash.
Most of the time farmers preferred bulge season for
producing mungbean. All the participants were preferring
bulge season to grow mungbean. It was due to low pest
and disease incidence, high seed quality, yield advantage
and to avoid land resource competition in main season
according to the farmers during focus group discussion.
So far, farmers were planting it before and they were
plough only one time to cover the seed. But now they
started plouging 3 to 4 times. They were planting through

broadcasting because of lack of awareness and
experience. They were also practicing intercropping
and/or mixed cropping system with maize, sesame and
sorghum mungbean as a major crop. To improve soil
fertility through nitrogen fixation, they had to generate
additional income, to break the disease and pest cycle
and also as an alternative source of animal feed. Farmers
were using local seed due to lack of access to improved
seed with seed rates ranging from 16 to 20 kg per
hectare and they were harvesting a yield which is very far
below the potential of the area according to the farmers.
They also said that in the area there is no experience of
applying any inorganic chemical fertilizer. However they
were applying pesticide chemicals especially in the main
production season intensively three to four times on
average and they were using a mixture of chemicals at a
time. Farmers gave reasons why they were growing
mungbean and the potential opportunities of the area as:
As a potential rotational crop, it fits well in Teff and
sorghum cropping system where there are no other
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options, it has high market value, it can easily grow with a
few available soil moistures with no land resource
competition in bulge, it has short date of maturity, an
alternative source of animal feed and it can be easily
grown with a minimum labor requirement. Although
improved mungbean is a profitable crop in the study
areas, there are several constraints to its higher
production. Lack of access to improved varieties was the
most important challenge for mungbean production. It
was also identified that disease (mungbean yellow
mosaic virus) and insects (apeon) are challenges of the
farmer in the growing area. It was also constrained as
lack of access to quality chemicals with reasonable cost.
Moreover, farmers had no awareness on the stage that
chemicals would be use and its amount. They were
gotten from traders that sell the chemical with high cost
and they don’t know which chemical is appropriate.
Farmers have also suffered from lack of access to
improved seed, low market price during harvesting and
price fluctuation across traders and time, and postharvest
loss due to weevils.

CONCLUSION AND RECOMMENDATION
Mungbean is a widely grown cash crop in the low land
areas of North Shewa. However its productivity was very
low due to lack of improved seed and high pest and
disease infestation problem. According to farmers
evaluation and the agronomic data, variety Rasa (N-26)
perform better with grain yield and yield components. So
by introducing the new variety and integrated pest and
disease management practice, the productivity of
mungbean can be improved to 1.54 t/ha. Therefore
based on the findings, this variety will be prescale
integrated next with pest and disease management
practice.
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