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ABSTRACT 
 
Small-scale subsistence farming characterised by production used mainly for household consumption 
dominates agricultural landscapes of Eastern Indonesia, including those in East Nusa Tenggara Province. 
The central and local governments have strived to modernise this agricultural practice through various 
programmes of agricultural intensification, but the efforts are so far not yet so successful. This research was 
carried out using an alternative approach, instead of just introducing improved technology packages as 
mostly done so far. The results indicated that through collaboration with international, national, and local 
institutions, mungbean production can be improved from less than to more than 1 tonne/ha allowing the 
participating households to generate a profitability of about USD 700/ha. What is more striking, the 
participating households sold on an average of 74.5% of their mungbean yield for cash, indicating that 
bringing access to credit close to farmers may trigger a shift to more commercial farming practices. 
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INTRODUCTION 
 
Subsistence farming still dominates agricultural 
production in Eastern Indonesia, especially in the 
province of East Nusa Tenggara (ENT) (Ataupah, 1992; 
Benu and Mudita, 2011), despite a long history of 
government efforts to introduce improved cultivation 
practices through various programmes of agricultural 
intensification throughout Indonesia (Potter, 2001; 
Sudaryanto and Rusastra, 2006). In many part of the 
province, swidden agriculture is still prevalent even until 
today, mainly to cultivate various crops with the primary 
objective to produce food for household consumption. 
Mungbean (Vigna radiate (L.) R. Wilczek) is also 
cultivated in a similar way, in addition to cultivation in the 
dry rice field during the dry season when the supply of 
irrigation water is limited (Therik, 1999). In such farming 
practice, farmers harvest their crop mainly for their 
stomach and only if there is a surplus they will think of 

selling their produce in the local markets. 
Mungbean is fairly well adapted to dryland soils 

(Georgis et al., 2010), which gives it a competitive 
advantage in drought-prone areas such as ENT where 
the rainy season is very short and followed by a 
prolonged dry season (up to 9 months) (Boer and Subiah, 
2005). It has good potential for double cropping after 
maize in the swidden cultivation or after rice in unirrigated 
rice fields. In many part of the province, and in West 
Timor in particular, local cultivars have formed a long 
history of traditional cultivation to provide the basis for 
local food security (Kieft, 2014). Such local cultivars have 
advantages of being adaptive to drought and to 
competition from other crops in an intercropping system, 
especially for West Timor region that in the past was 
dubbed as an underdeveloped region (Ormeling, 1955). 
However, its production potential is low so that to improve  
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production, in addition to recommend use of fertilizers, 
the government also introduce improved high yielding 
cultivars. 

Like most legumes, mungbean are relatively high in 
protein, around 25% of the seed by weight, despite trace 
of anti-nutrition (Mubarak, 2005). Mubarak (2005) also 
found that the amino acid profile of mungbean, similar to 
other beans, was complementary to cereal grains such 
as maize, sorghum, and millet, the traditional staple food 
in certain areas of ENT. As such, the government of many 
developing countries put in much effort in mungbean 
intensification to improve both the nutrition and the 
income of their local communities, especially those living 
in drought-prone regions who often experience food 
insecurity problems (Fox, 1999). However, in responding 
to such efforts, local farmers follow the recommendations 
of experts usually during the execution of the programme 
and mostly abandon it soon afterward (Chirwa, 2011). 
The reason sound classic, that is, subsistence farmers in 
drylands do not have enough money to pay for 
production inputs (Wahyunto and Shofiyati, 2012). In 
addition, agricultural extension is also a problem because 
of underfunding and lack of expertise (Nuraini et al. 
2015). Research is therefore needed to find an 
appropriate solution of this problem at the local level. 

This study was carried out to find options and scenarios 
to overcome the problem of access of subsistence 
farmers to extension services and credit. This was carried 
out by seeking an institutional partner to guide farmers to 
improve their cultivation practices and by approaching 
local commercial banks to provide low-rate credit 
schemes. The study was also carried out to evaluate the 
production performance of the locally existing and then 
introduces mungbean cultivation practices both in terms 
of production and economic aspects. 
 
 
MATERIALS AND METHODS 
 
Research design 
 
This research consisted of two phases, namely the trial and 
evaluation phase carried in 2015 and the implementation phase 
carried out in 2016. In conducting these two research phases, a 
mixed method research approach was adopted using a sequential 
mixed model design (Tashakkori and Teddlie, 2003). Both the trial 
and implementation phase involved an approach of collaborative 
and participatory research (Bergold and Thomas, 2012; Hoffmann 
et al., 2006). Here collaborative and participatory research was 
used as an umbrella term for a school of approaches that share a 
core philosophy of inclusivity and of recognising the value of 
engaging in the research process (rather than including only as 
subjects of the research) those who are intended to be the 
beneficiaries, users, and stakeholders of the research (Cargo and 
Mercer, 2008). 
 
 
Research phases and design 
 
The trial and evaluation phase was carried out in the former Belu 
District,  in  2015,  by  planting  a  number  of  local  and  introduced  
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mungbean cultivars in various cropping patterns, including 
improved intercropping, improved monocropping– low cost, and 
improved monocropping– existing (Figure 1). The improved 
intercropping consisted of planting the local ‘Fore Belu’ and 
introduced ‘Vima’ mungbean cultivars, each intercropped with 
maize and receiving N, P, and K fertilizer applications according to 
the government recommendation. The improved monocropping – 
low cost was carried out by planting introduced ‘Murai’, ‘Sriti’, and 
‘Vima’ mungbean cultivars each receiving N, P, and K fertilizer 
applications according to the government recommendation. The 
improved monocropping– existing was similar with the improved 
monocropping – low cost except that it did not receive fertilizer 
application. This trial and evaluation phase was funded by ACIAR 
involving collaboration with the Queensland Department of 
Employment, Economic Development and Innovation (DEEDI) and 
the Queensland Alliance for Agriculture and Food Innovation 
(QAAFI) in Australia to provide technical expertise. 

An evaluation survey was carried out involving 40 sample 
households selected at random in each sample village. The sample 
villages were selected purposively by taking four villages, each 
representing the mungbean production centres in the district. In this 
survey, questions were asked about inputs in use, yield, production 
use, marketing if any, market price, etc. During the survey, informal 
discussion was also curried out with each interviewee to obtain 
information about problems faced in cultivating mungbean and to 
seek if action was taken to overcome the problem or a proposal is 
made to the government to provide the necessary help. 

The implementation was carried out in Oebola Village in Kupang 
District in May to August 2016 as a follow up of the result of informal 
discussion carried out during the trial study. Prior to the 
implementation, collaboration was sought from commercial banks to 
provide low-rate credit and from research institutions and 
universities to provide the much needed technology and extension 
services. Participation from farmers at the local levels was sought 
by conducting site visits to potential villages. The trial involved 25 
farmers, each planted 1 hectare of mungbean cultivar ‘Sriti’ in 
improved monocropping– low cost. 
 
 
Data analysis 
 
The resulting trial data were subject to descriptive analysis to 
calculate the average of mungbean yield per hectare. The survey 
data were first subject to gross margin analysis to compare the 
relative profitability of the various existing and introduced cropping 
systems through the trial (Ahmad et al., 1993). Descriptive statistics 
were employed to compare the resulting gross margin data and 
thematic analysis to elucidate relevant themes or topics emerging 
from transcripts of the informal discussion (Guest et al., 2012; 
Wilcox, 2016). Results from qualitative analysis were used to 
provide a richer interpretation to the results of quantitative analysis 
(Onwuegbuzie and Teddlie, 2003). 
 
 
RESULTS 
 
Mungbean cultivation and production 
 
Mungbean was found cultivated in the rainy season 
mainly as an intercrop to the main crop maize in the 
swidden cultivation system. Mungbean was also found 
planted as a monocrop in the rain-fed rice field during the 
dry season, but intercropping with vegetable crops and 
other annual crop was also common. Although the local 
government    has    urged   farmers   to   plant   improved  
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Figure 1. Research site in the Former Belu District, East Nusa Tenggara Province, Indonesia. The district has been recently 
split into two and after the split, the research site was located in the split-off district of Malaka. The map shows the location of 
the trial and evaluation phase in four sample villages (Bakiruk, Kakaniuk, Kletek, and Umanen Lawalu) and the location of the 
implementation phase in one village (Oebola). Lines with figures indicate isohyet (mm of rainfall per year). Source: RePPProT 
(1989) mapped on Google Earth (2017). 

 
 
 
cultivars, local farmers remained planting the local 
cultivar ‘Fore Belu’ simply because they used seeds kept 
from the previous year harvest instead of purchasing. 
Owing to its drought hardiness, this local cultivar has 
been designated a national cultivar (Ministry of 
Agriculture of the Republic of Indonesia, 2005). 

Belu District is the main mungbean production centre in 
West Timor. In this district, mungbean has been cultivated 
by local farmers for centuries and a local cultivar ‘Fore 
Belu’ has evolved out of such long practices (Therik, 
1999). According to BPS Kabupaten Belu (2015), in 2015 
mungbean was grown there on 23,000 ha with an 
average yield of only 0.8 tonnes/ha. These yield figures 
are slightly higher than the national average of 0.7 
tonnes/ha according to the result of a scoping study, but 
significantly lower than that achieved in Australia of up to 
1.0 t/ha. 

Trial performances 
 
Mungbean production 
 
ACIAR provided technical assistance in the form of low-
cost technology packages consisting of improved seeds, 
fertilizers, and pesticides for the trial study at the first 
phase of the research. The cultivars were planted in three 
planting systems, namely the existing monocropping, the 
low-cost intercropping, and the intercropping. The 
mungbean cultivars included in the three cropping 
systems were the local cultivar ‘Fore Belu’ and the 
improved cultivars ‘Murai’, ‘Sriti’, and ‘Vima’. Fertilizers 
included N, P, and K that were applied according to the 
national recommendation of Balitkabi (2005) and 
pesticides were applied only when a destructive pest or 
disease  were   found   damaging   the   crop.  Mungbean  
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Table 1. Mungbean production (kg/ha) from the trial and evaluation survey carried out in Belu District in 2015. 
 

Cropping pattern 
Yield (kg/ha ± standard deviation) 

Mungbean Rice Maize Peanut Sorghum 
Existing cropping patterns practiced by households not involved in the trial   
Cropping pattern 1a - 2,380.8 ± 3.64 - - - 
Cropping pattern 2b - - 1,598.90 ± 2.57 74.66 ± 1.17 108.77 ± 1.50 
Cropping pattern 3c 346.26 ± 2.25 - 769.81 ± 2.50 - - 
      
Improved cropping patterns practiced by households involved in the trial, not including mungbean yield from outside of trial plots 
Improved Intercropping Trial      

Vima 942.30 ± 2.77 - - - - 
Local ‘Fore Belu’ 841.50 ± 2.64 - - - - 

      
Improved Monocropping Trial – Low cost     

Vima 1,234.00 ± 3.13 - - - - 
Murai 1,111.00 ± 3.02 - - - - 
Sriti 1,230.00 ± 2.90 - - - - 

      
Improved Monocropping Trial – Existing      

Vima 641.00 ± 2.98 - - - - 
Murai 709.00 ± 2.75 - - - - 
Sriti 1,182.00 ± 3.01 - - - - 

 

Notes: 
a: Wetland rice, practiced during the rainy season and during the dry season only on areas with built irrigation infrastructure. 
b: Maize 1 + Peanut + Sorghum + Cassava (November – March), practiced as part of swidden agriculture. 
c: Maize 2 + Mungbean ‘Fore Belu’ (May – August), practiced after the wetland rice cultivation when a rice field area was no longer receiving irrigation 
-: Not applicable. 
Source: Analysis of field data (2015). 
 
 
 
production per hectare resulting from the trial and 
evaluation survey carried out in Belu District in 2015 is 
depicted in Table 1. 

Table 1 shows that the low-cost improved 
monocropping produces the highest yield per hectare, 
with mungbean cultivar ‘Vima’ produces the highest yield 
among the three improved cultivars. This cultivar also 
produces a higher yield than the local cultivar ‘Fore Belu’ 
under the improved intercropping. Mungbean cultivar 
‘Sriti’ also produces a high yield under the existing 
improved monocropping. The result indicates that except 
for ‘Sriti’, the two other improved cultivars, ‘Vima’ and 
‘Murai’, require a high inputs of technology such as 
fertilizer, pesticide, herbicide, etc. to produce a high yield. 
 
 
Gross margin analysis 
 
The result of gross margin analysis of mungbean 
production from the trial and evaluation survey carried out 
in Belu District in 2016 is presented in Table 2. 

Gross margin analysis of mungbean production from 
the trial and evaluation survey carried out in Belu District 
in 2016 shows that wetland rice cropping generated a 
gross margin of about USD281.51/ha. However, rice was 

allocated almost exclusively for daily consumption. The 
cropping pattern 2 (maize 1 + peanut + sorghum + 
cassava) provided the lowest household revenue (only 
AU $98.19/ha). This was mainly caused by the price of 
maize, the main crop in this cropping pattern, which was 
low at the farm gate. The price of maize reached its peak 
of about USD 0.38/kg only during the period of food 
scarcity during the transition from the dry season to the 
rainy season. The percentage of maize yield sold for cash 
was relatively low because in the region, maize was 
second in terms of its importance as staple food. In 
contrast, 87% of mungbean yield and 44% of the yield of 
other crops (maize, sorghum and peanut) were sold for 
cash. In addition to being high in yield percentage, the 
role of mungbean as an important source of cash income 
was also given by the fact that almost all sample 
households obtain cash from selling mungbean. Thus the 
higher gross margin of the cropping pattern 3 (maize + 
mungbean)than of the cropping pattern 2 was due mainly 
of the contribution of mungbean. 

In the improved cropping patterns, mungbean cultivar 
‘Sriti’ produced a high gross margin from the existing 
improved monocropping. Mungbean cultivar ‘Vima’ and 
‘Murai’ also produced a high yield, but only by using low 
cost  technology   and   not   by   improving   the   existing  
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Table 2. Calculated gross margins of mungbean production from the trial and evaluation survey carried out in Belu District in 2016. 
 
Cropping patterna Total revenueb Total variable costb Gross marginb 
Existing cropping patterns practiced by households not involved in the trial   
Cropping Pattern 1a 595.20 313.69 281.51 
Cropping Pattern 2b 390.29 292.10 98.19 
Cropping Pattern 3c 303.27 135.06 168.21 
    
Improved cropping patterns practiced by households involved in the trial, not including mungbean yield from outside of trial plots 
Improved Intercropping Triald    
Vima 588.94 536.47 52.47 
Local Belu 525.94 477.92 48.02 
    
Improved Monocropping Trial – Low cost    
Vima 771.25 437.67 333.58 
Murai 694.38 437.67 256.70 
Sriti 768.75 437.67 331.08 
    
Improved Monocropping Trial – Existing     
Vima 400.63 358.55 42.08 
Murai 443.13 358.55 84.58 
Sriti 738.75 358.55 380.20 

 

Notes: a: Cropping patterns as in Table 1; b: In USD, based on price at farm gate. Source: Analysis of field data (2016). 
 
 
 
monoculture technology. The result indicated that the two 
other cultivars ‘Vima’ and ‘Murai’ required a higher inputs 
of technology such as fertilizer, pesticide, herbicide, etc., 
than required by the cultivar ‘Sriti’ to produce a high 
quantity of yield. Each of the three mungbean improved 
cultivars provided a high gross margin under the low-cost 
improved monocropping, that is, USD256.70, 331.08, and 
333.58 per hectare, respectively, despite the high total 
variable cost spent for this technology package. On the 
contrary, under the existing monocropping, only 
mungbean cultivar ‘Sriti’ provided a high gross margin. Of 
the yield produced by each household, only 15.7% was 
used for household consumption. The percentage of yield 
sold for cash reached a staggering high percentage of 
74.5%, while the remaining 9.8% for social purposes (e.g. 
religious festivity celebrations, contribution to church, etc.).  
 
 
Implementation performances 
 
Seeking for collaboration and participation in the 
implementation phase of this research was a lengthy and 
complicated process. After a lengthy consultation in the 
process of seeking collaboration and participation, a 
Memorandum of Understanding (MoU) was signed by all 
involved parties. The MoU stipulated that Bank NTT 
agreed to provide a special credit (micro credit) of an 
amount of USD 7,000 with 22% per year flat rate of 
interest for 5 months to each participating farmer. It 
should be noted that Bank NTT also has some other 
credit schemes, namely the commercial and the working 

capital credits, each with a per year flat rate of interest 
ranging 12 to 14%. At the same time, AIAT Naibonat and 
NCU agreed to provide expertise to support the farmers 
in the implementation of the technology package. This 
collaboration allowed the participating farmers to have 
access to capital for purchasing the necessary farming 
inputs and at the same time to receive technical 
assistance to improve their farming skills (Figure 2). 
Accessibility to credit and extension services is indeed 
still an important constrain to agricultural development in 
most developing countries (Poliquit, 2006; Zewdie, 2015). 
After a series of intensive discussion, a number of 25 
farmers from Oebola Village, Kupang District, finally 
agreed to voluntarily participate in the scheme. 

In the implementation phase, a total production of1,0 
tonnes/ha and at the price at the farm gate of about USD 
1.5/kg generated a profitability of about USD 700/ha for 
the participating farmers in Oebola Village. This yield 
attained under the collaboration with Bank NTT to deliver 
a low-rate credit to the participating households to 
purchase the necessary low-cost technology inputs was 
higher than that obtained by using the same technology 
in the previous year trial in Belu District. The high yield 
obtained in this implementation phase involved intensive 
on-site farmer facilitation provided by AIAT Naibonat and 
NCU that was absent in the previous year trial. 
 
 
DISCUSSION 
 
This research has shown that with delivery of appropriate  
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Figure 2. Schematic diagram of the collaborative research carried out at the Phase 2 in Bola Village, Kupang District, in 
2016. 

 
 
 
technology packages, mungbean production under the 
marginal dryland condition can be increased above the 
average attained yield. It confirmed the results of 
research in other dryland areas that has shown that 
improved mungbean cultivar can produce high yield, as 
long as an appropriate technology is in use in its 
cultivation (Mbeyagala et al., 2016; Okweche et al., 2013; 
Rizviet al., 2012). Application of N and P fertilizers at an 
appropriate rate has also shown to increase mungbean 
yield in the dryland of Australia (Lester et al., 2010).  

However, it has to be noted that the trial was carried 
out in the year of normal rainfall for the region (1,500 to 
1,600 mm of annual rainfall, Figure 1). In case that the 
drought indeed take place, the local cultivars may survive 
better than the improved cultivars unless the improved 
cultivars were specifically developed to withstand 
drought, which is not the case for those used in the trial. 
Mungbean cultivation can be very sensitive to both 
drought and water logging, resulting in a large decline in 
its productivity (Bourgault, 2009; Kumar et al., 2013). This 
has to be seriously taken into account by policy makers in 
introducing new, higher cost technologies, considering 
the erratic nature of the region’s climate. Nevertheless, 
the yield increased achieved in this research is 

significant, considering that farmers involved in the 
implementation phase consisted of mainly those who 
depend on swidden cultivation for their livelihoods. 

The results of the gross margin analysis indicate that 
the income of the participating households in this 
research is determined by at least four factors. The first 
factor is use of high-input technologies consisting of land 
preparation, seeds of improved mungbean cultivars, 
fertilizers, pesticides, etc. The second factor is planting 
time at the transition from the rainy to dry season when 
soil moisture is at its best to facilitate fertilizer absorption. 
The third factor is the availability of a large number of 
working capital for planting, harvesting, and transporting 
the harvest yield. The last factor is the price of the yield at 
the farm gate. The first factor is particularly important for 
obtaining a good harvest from improved cultivars (Ahmad 
et al., 2003), but the second factor allows both the 
existing and the improved cultivars to avoid drought or 
waterlogging (Thangave et al., 2011). The third and fourth 
factors are related to amount of the variable cost that 
directly determine the gross margin of mungbean 
cultivation (Benu et al., 2013). 

The emphasis of this research is not only to involve 
parties in a research project, but more importantly, also to  



 
 
 
 
make the collaborating and participating parties 
understand the process and the goal of collaboration and 
participation, especially when such collaboration and 
participation was sought by “outsiders” of a community 
still strongly adherence of traditional values (Minkler, 
2004). This collaboration and participation, as shown in 
this research, benefit not only the participating farmers, 
but also the collaborating institutions (Benu et al., 2017). 
Bank NTT has been involved in the provision of credit to 
the agriculture sector since 2007, but the scheme has not 
been very successful because of lack of expertise to 
address technical and business skills of most of its clients 
(Bank NTT, 2015). This collaboration is a win−win 
solution for the bank as well as the farmers, as it reduces 
the credit risk for the bank. As a follow up of this 
research, Bank NTT had spent roughly USD 20,000 in 
2012 to provide low-rate credit to farmers willing to 
cultivate mungbean based on the technology package 
introduced by ACIAR. 

The large percentage of mungbean yield sold for cash 
is striking, considering that farmers participating in this 
research are mostly subsistence farmers that are 
supposed to engaging in agriculture primarily for 
household consumption purposes. This result is in 
contrary to the results of previous research that conclude 
that subsistence farmers in the region used their yields 
mostly for that purpose (Ataupah, 1992; Therik, 1999). 
The high percentage of mungbean yield sold for cash 
may indicate that subsistence farmers of West Timor 
have become more exposed to market economy as a 
result of development progress of the region. It could also 
be attributed to abundance of the major crops (maize 
and/or rice) in the research year. However, it is still too 
early to interpret this result as a shift of farming 
orientation from subsistence to market-oriented farming. 
The high percentage may be sold for a number of 
consumptive purposes. Further research is needed to 
shed light into this much debated issue. 
 
 
Conclusions 
 
This research has shown that a collaborative and 
participatory approach involving research institutions, 
universities, and financial institutions can be used to 
address the two main problems faced by subsistence 
farmers, that is, limited access to capital and a lack of 
technical skills. This approach provides a win-win solution 
for each party involved. For the participating farmers, the 
low-rate credit provided by the collaborating bank 
enables them to purchase the necessary farming input 
needed to increase production. For the bank, this 
collaborative and participatory approach provides a 
solution to its limited technical agricultural expertise to 
deliver a successful credit scheme with a high rate of 
non-performing loan. For the participating research 
institution and university, this approach provides an 
alternative research funding, allowing them to shift from a  
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dependent to gradually become a entrepreneurship-
oriented institution. 
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