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ABSTRACT

Timely water availability and the use of traditional, less efficient

irrigation methods are among the main constraints affecting the

productivity of small-scale farming in many developing countries.

Climate change, population growth, lack of skills and resources

and less community resilience to respond are negatively affecting

food security in many lower-income countries. Therefore, the use

of small-scale efficient irrigation methods can be instrumental in

improving local productivity and community resilience to climate

change. Addressing these issues, this study is focused on developing

a low-cost micro-irrigation technology and improving the skills

of small landholder farming communities on the effective use

of this system in the marginal lands of Indonesia. A series of

capacity development activities were conducted during the project

period, including focused group discussion (FGD), soil and water

sampling, and design and construction of low-costmicro-irrigation

systems.Moreover, following the principle of seeing is believing and

learningbydoing, ademonstrationplot on theuseofhigh-efficiency

micro-irrigation was also established for on-hand training and

troubleshooting. The result revealed a tremendous improvement

in local awareness and adoption of the micro-irrigation system by

the local community. Hence the capacity building strategy adopted

emerged successful in achieving improved local awareness and

adoption and thus can be recommended for future programs in other

areas of developing countries.
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HIGHLIGHTS

Technology demonstration is more effective in expediting local awareness and

adaptation.

Low-cost micro-irrigation technology is affordable for small-scale farming in the

marginal lands of Indonesia.

Training and capacity building of smallholder farmers is more effective in improving

agricultural production and income.

1. INTRODUCTION

1.1. Background

Increasing agricultural productivity is crucial

to reducing poverty and promoting food security in

Indonesia. Some dry regions in Indonesia face water

scarcity during periods of droughts, which will con-

strain agricultural production and affect farmers’

income and livelihood opportunities, especially in

rural areas. In an arid climate where rainfall is very

limited, some rain-fed fields are not planted due to

water shortages and lackof access to irrigation.Most

of the farmers relymainly on rainfall as their source

of irrigation. In addition, most of the farmers in

Indonesia practice surface or basin irrigation to ir-

rigate agricultural land. Farmers cultivate common

crops such as paddy,maize and some cereals once or

twice a year which needs huge water consumption.

Crops are planted in closely spaced furrows or

basins, and the whole field is flooded. This system

has low water use efficiency as well as considerable

labour (Apriyana, Sarvina, Dewi, & Pramudia, 2017;

Setiawan, Liyantono, Fatikhunnada, Permatasari,

& Aulia, 2016). It indicates a need to utilise more

efficient irrigation systems to reduce water con-

sumption in dry regions.

The drought-prone areas of Indonesia are neg-

atively impacted by financial constraints and a

lack of resources (Khanal & Regmi, 2018). There-

fore, farmers are challenged to use effective and

efficient low-cost irrigation techniques for sus-

tainable crop production in many water-scarce

places. Recent years have seen a rapid develop-

ment of micro-irrigation, which has been em-

braced for growing a variety of high-value crops

in water-scarce areas as a strategy to boost wa-

ter use productivity. A system of valves, pipes,

emitters, and tubing is used in micro-irrigation to

slowly apply water to plant roots. Water is either

deposited on the soil’s surface or straight into the

root zone. By lowering soil evaporation anddrainage

losses, micro-irrigation techniques such as surface

and subsurface drip irrigation (trickle irrigation),

pitcher irrigation, andsubsurface irrigationutilising

a clay pipe can be utilisd to increase irrigation

efficiency on vegetable crops (Batchelor, Lovel,

& Murata, 1996). Even when well-designed and

properly used, a drip irrigation system can achieve

higher irrigation efficiency (70–90%) than surface

irrigation or flood irrigation (40–50%) because of

its capacity to localize water application (Postel,

2000). Due to its capacity to reduce water loss

brought about by leakage during water transport,

surface evaporation, and deep percolation, subsur-

face irrigation has better water-saving effective-

ness when compared to other irrigation techniques

(Babiker et al., 2021). Another reason for employing

subsurface irrigation is to lessen the significant

effort required for seasonal installation and collec-

tion of surface drip system laterals and components

(Lazarovitch, Shani, Thompson, &Warrick, 2006).

https://doi.org/10.30852/sb.2023.2223 113



APN Science Bulletin, Volume 13, Issue 1 (2023): 112–129

Although micro-irrigation techniques have

been traditionally used for field crops and horti-

cultural crops for many years and have a long list of

benefits, their application is still very limited. Due to

the high initial capital expense of installing the sys-

tem, thehigh cost ofmaintenance, and themoderate

level of managerial sophistication, many farmers

are hesitant to adopt these approaches. Further-

more, when used in rural parts of underdeveloped

nations where farming is typically performed on a

much smaller scale, several of the sophisticated and

expensivemodern irrigation technology tend to fail.

In order to promote irrigation technology in such

locations, it is essential to employ local knowledge

and resources. With the creation of a variety of

low-cost/affordablemicro irrigation systems suited

to various farmer income levels and farm sizes,

the prospects for the growth of this technology

have improved (Keller, 2002; Kulkarni, 2005). Pres-

surised irrigation systems are becoming increas-

ingly popular among small-scale farmers in devel-

opingnationsdue to their lowcost and ease of use. In

addition to assisting in increasing crop output, these

systems also help many smallholder farmers by

increasing employment opportunities and ensuring

their access to food. Lowder, Skoet, and Singh (2014)

reported 78% of Indonesian farmers own less than

1 ha of land, making the country’s farms relatively

small. Toaddress the critical constraint of expansion

and adoption of micro-irrigation technologies for

smallholder farmers, the project collaborators pro-

posed a one-year capacity-building project aimed at

providing low-costmicro-irrigation technologies in

drought-prone locations that will allow small-scale

and impoverished farmers to efficiently use scarce

water resources while cultivating home gardens and

another land for the production of food needed for

the family and some trade.

1.2. Objectives

In general, the project primarily aimed to en-

hance the capacity of smallholder farmers through

the development of low-cost affordable micro-

irrigation technologies. Specifically, this project

was to develop the knowledge and skills of farmers

in designing, constructing and maintaining the

appropriatemicro-irrigation systemsbased on their

local conditions.

2. METHODOLOGY

2.1. Project site

The project study was implemented in Salohe

Village of Sinjai Regency (Figure 1). Astronomically,

Sinjai Regency is located between 502′56″–5021′16″
South Latitude and between 119056′30″–120025′33″
East Longitude, which has an area of 819.96 km2

with a distance of 223 km2 from the capital of South

Sulawesi Province. According to BPS-Statistics of

Sinjai Regency (2022), the poverty line of Sinjai

Regency in 2021was IDR 352,490/per capita/month,

with a total population of 21,686 poor and the per-

centage of poor people 8.9% who live in rural areas.

Salohe village is located in east Sinjai. The landuse in

and around Salohe is agricultural land. The farmers

mainly produce rice and maize in the rainy season.

The area is in the tropics and has two seasons; the

dry season occurs fromSeptember toMarch, and the

rainy season occurs from April to July. The annual

temperature ranges between 27.2–34.6 °C, while

the relative humidity ranges between 69–87%,

with annual rainfall varying between 78–860 mm.

The study area was categorised as an arid climatic

condition with less rainfall and high temperature.

In arid climatic conditions, most of the agricul-

tural fields in Sinjai Regency are rainfed; in other

words,most farmers relyon rainfall as a sourceof ir-

rigation water. Farmers cultivate paddy in the rainy

season once or twice a year to get income from their

paddy production. In addition, agricultural produc-

tivity remains low due to the massive application of

chemical fertilisers andpesticides,which causes less

fertility of soils. Thus, it become a serious environ-

mental and socio-economical problem in Sinjai. Ad-

ditionally, the farming practices in the project area

are nearly exclusively of the traditional variety, and

the non-traditional variety is very few.
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FIGURE 1. Project site (source of Map: http://www.sinjaikab.bps.go.id).

2.2. Program socialisation and focus group

discussion (FGD)

In the early stages, a focus group discussion

(FGD) was conducted in preparation for imple-

menting the field school as part of the capacity

building. The purpose of the FGD was to introduce

and socialise the program to local stakeholders

and conduct a needs assessment for participants.

The socialisation took place in the first session

for two hours, in the form of presentations and

discussions. In the second session, FGD involving

capacity-building participants was conducted to

introduce several low-cost micro-irrigation tech-

nologies to the participants. Then, we carried out

a needs assessment to obtain information that was

used to design the format of the field school. The

information to be gained was; (1) an overview of the

problems currently faced by participants, especially

regarding irrigation and water use in their village,

(2) an overview of their knowledge and experience

about micro-irrigation systems, (3) an overview

of the attributes of innovation of micro irrigation

systems, and (4) the description of the design of the

field school (schedule, frequency of meetings, and

the location of field school).

2.3. Selection of farm field for demonstration plots

Farmers and project collaborators visited the

farmer’s field to select a demonstration plot of de-

velopment micro-irrigation technologies. Farmers

and project collaborators had a chance to discuss

the demonstration plot’s criteria (Figure 2). It was

important to select a location for the demonstration

plot, which has some criteria as follows:

1. Accessibility of the farm where micro-irrigation

technologies would be established

In this criterion, we considered a demonstration

plot that was easy to access by farmers and

others who want to develop and adopt the new

irrigation technologies. Furthermore, when the

demonstration plot is accessible, the technicians

and farmers would be easy tomove and carry the

micro-irrigation components to the field.

2. Topography of land
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FIGURE 2. Discuss with farmers to decide on the field of the demonstration plot.

The demonstration plot should have flat or

minor slopes. It should be considered to design

micro-irrigation systems easily. When the field

of the demonstration plot has a minor slope, it

will increase the uniformity ofwater distribution

through pipeline connections and emitters.

Thus, increasing the performance of irrigation

techniques.

3. Water resource for irrigation

The important factor that needs to be considered

is the irrigation water source. The demonstra-

tion plot should be near the water source, either

fromasmall pondor a shallowwell.Water froma

small pond will be delivered to the field through

a pump and pipes network.

2.4. Capacity development activities

Capacity development activities were initi-

ated in early September 2021 after discussing with

farmers, field facilitators and engineers to decide

the actual schedule of FFS training. The training

included as follows:

2.4.1. Soil and water sampling

Soils and water irrigation samples were col-

lected in the selectedfield of the demonstration plot.

Farmersweregivenorientationonhowtocollect soil

and water samples in order to increase their knowl-

edgeof farmerson theactual soil structure condition

in the field. Determining the physical-chemical

properties of soils would give more information

for planning and managing farm practices on the

project site. Soil samples were collected using an

auger at different depths from 0 cm to 50 cm.

Aluminium ring samples with a diameter of 10 cm

and a height of 5 cm were inserted at six different

depths. A total of 18 soil samples were subjected to

various physical and chemical analyses in the soil

laboratory of Hasanuddin University.

2.4.2. Construction and installation of low-cost

micro-irrigation systems

The establishment of micro-irrigation systems

was conducted in early October 2021. Project col-

laborators contracted the expertise involved in the

construction and installation of micro irrigation

systems. Two engineers from the Department of

116 Saefuddin et al.116 Saefuddin et al.116 Saefuddin et al.
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FIGURE 3. Trainee-farmers work together for land preparations.

Agriculture provided their technical assistance in

theappropriatedesignofmicro irrigationsystems to

the trainee farmers. The materials, all components

of micro irrigation and tools were provided by the

project. Before the construction of micro irrigation

components, farmers worked together in the field

for land preparation activities (Figure 3). Land

preparation activities include clearing the field,

ploughing and tilling. All the stages were arranged

in FFS activities training by the field facilitator. The

field facilitator described the importance of land

preparation stages in order to support crop growth

performance.

These activities allow the trainee farmers to

interact with each other and build their capacity

and motivation, which would develop their sense of

ownership of the project. In addition, the participa-

tion of farmers in all stages of the project activities

would strengthen the farmers to recall the strategies

andmethodsmuch betterwhen they have seen them

in the field.

Farmers with engineers constructed the three

micro irrigation systems in the field of the demon-

stration plot, which were low-cost sprinkler irri-

gation, small gravity drip irrigation and subsur-

face irrigation with the ring-shaped emitter. Each

micro-irrigation system was constructed in the

field (Figure 4). Six rise beds were prepared for each

irrigationsystem.Farmerswere trained to install the

components ofmicro irrigation systems and operate

and maintain these systems. Each micro irrigation

has characteristics and advantages/disadvantages,

which allow farmers to choose the best irrigation

system that suits their field and conditions.

2.4.3. Package of sustainable farm practices under

melon construction

The package of sustainable farm practices was

also delivered to smallholder farmers through a

farmer field training program. This session’s sub-

jects included agricultural practices, including hor-

ticultural crop production, managing soil fertility

and using fertilisers effectively to help farmers

increase yields, as well as managing pest control.

3. RESULTS

3.1. Program socialisation and focus group

discussion (FGD)

The socialisation involved the capacity-building

participants (trainees), local agricultural exten-

sion workers, the local government represented

by the Department of Agriculture, and the village

government. We invited all relevant stakeholders

to increase the participation of local participants

and stakeholders to create a space of collaboration
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FIGURE 4. The block design of three kinds of micro-irrigation systems shows six beds for sprinkler irrigation, six beds

for small gravity drip irrigation and six blocks for subsurface irrigation with the ring-shaped emitter.

throughout the activity. A total of 30 audiences

joined the program socialisation and FGD (Figure 5).

As a result of the FGD, we obtained information

about the forms of micro irrigation suitable for the

local situation. The micro irrigation systems were

sprinkler irrigation and drip irrigation. In addition,

the participants agreed on the location of the field

school, including training and demonstration plots,

in accordance with the conditions and the needs of

the trainees. In addition to that, the participants

settled the time schedule adjusted to the flexibility

of the participants’ time, combined with the stages

in melon cultivation. Through the FGD, we also

learned that participants’ knowledge about micro

irrigation is still very minimal. In fact, the majority

of participants have never seen or heard of any type

ofmicro-irrigation technologybefore, justifying the

vital need of this training.

From the FGD meeting (Figure 6), 23 small-

holder farmers, including women farmers, were

selected to have a commitment with project collab-

orators in capacity development activities. Twenty-

three selected farmers would actively join on-farm

demonstrations throughfield school. Farmerswould

work together with project collaborators and tech-

nicians to develop and construct micro-irrigation

systems on a farm demonstration plot. Three micro

irrigation systems would be introduced and estab-

lished in the farm field, namely low-cost sprinkler,

drip irrigation, and subsurface irrigation with the

ring-shaped emitter. It allowed farmers to select

the best system which suited their local conditions

and needs. This sparked a sense of “ownership”

among the community, which sped up the adoption

of technologies that would turn out to be useful and

pertinent.

3.2. Demonstration plots for micro-irrigation

technologies

Based on the criteria (Section 2.3), project col-

laborators and farmers decided one farmer’s field

was selected as the demonstration plot. The field is

represented in Figure 7.

3.3. Capacity development activities

3.3.1. Soil and water sampling

Physical-chemical properties of the experimen-

tal soil samples were summarized in Table 1.

From the soil analysis, the soil was categorised

as heavy soil texture with high clay content. It

showed that due to the densely compacted soil

profile particles, water is absorbed very slowly and

runoff can emerge if water is supplied immediately.

As a result, lateral movement will be greater than
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FIGURE 5. Program socialisation.

FIGURE 6. FGD with the potential farmers.

Depth (cm) Soil Particles (%) Soil Texture Bulk

Density

(g/cm2)

Particle

Density

(g/cm2)

Porosity

(%)

EC

(mS/cm)

Organic Matter

Sand Silt Clay C (%) N (%) C/N

5 36 30 34 Clay loam 1 2.7 63 0.65 2.25 0.13 18

10 30 47 23 Silt loam 0.98 2.53 61 0.49 1.96 0.15 13

20 39 27 34 Sandy Clay 0.91 2.72 66 1.02 1.84 0.14 13

30 26 22 51 Clay 0.78 2.5 69 1.07 1.46 0.09 17

40 34 23 43 Clay 0.72 2.42 70 0.46 0.97 0.09 10

50 34 19 48 Clay 0.65 2.5 74 0.66 0.77 0.13 6

TABLE 1. Physical-chemical properties of soil at the initial stage of the experiment.

verticalmovement.Thekindof soil is always consid-

ered when designing a drip irrigation system. This

aids in the choice of emitters and drippers as well

as their discharge (Khan & Farooq, 2017). In dense

soil, the water dispersion will be more spherical in

shape, wider, and shallower. It suggested that a drip

emitter with 2 Lph (litre per hour) discharge would

be used for heavy soils.

In a drip irrigation system, the water emerges

from emitters with very small pores that are sus-

ceptible to clogging because of salts and soil par-

ticles that are constantly present in water. Hence,
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FIGURE 7. Selected demonstration plot in farmer’s field: (a) demonstration plot, and (b) small pond for an irrigation

water source to the field.

while developing an effective drip irrigation system

for the area, water quality is a crucial concern (Khan

& Farooq, 2017). The source of water supply to ir-

rigate in the field of the demonstration plot came

from a small pond that was located 50 m from the

demonstration plot. The water quality was suitable

for watering cropswith an EC value of 0.7–1.12 dS/m

with neutral pH of 6.2.

3.3.2. Construction and installation of low-cost

micro-irrigation systems

In order to irrigate fields using sprinklers, water

was sprayed over them at a specific pressure that

was often supplied by a pumping system. Water was

pumped under pressure and forced through micro-

orifices or nozzles to create the spray. It should be

noted that careful considerationmust begiven to the

selection of nozzle diameters, operating pressure,

sprinkler spacing, and the quantity of irrigationwa-

ter necessary to refill the crop root zone in order to

achieve efficient sprinkler irrigation.

Figure 8 depicts the primary elements of sprin-

kler irrigation systems, including a. Pumping sys-

tem; b. Mainline; c. Lateral lines; d. Sprinkler riser;

and e. Nozzles.

Water was applied by emitters or drippers posi-

tioned along a lateral line for the small farm gravity

drip irrigation system at low pressure. The “emit-

ter,”which is either built into the lateral line or pro-

jectedonto it, is the component that emitswater into

the soil. Water emitted from emission points per-

meates the soil and moves further due to capillary

action and gravity. The device is powered by gravity

from a tank that is between 1 and 1.5 m high. It is

a solid seasonal installation, a closed piped gravity

system, and a localized approach. It can run nor-

mally without the need for any external electricity.

As a result, it is perfect for small-scale agricultural

production in rural locations where there is a lack of

water and a limited supply.

The small farm gravity drip irrigation system

was built and installed using the following ma-

terials: a plastic water reservoir, mainline pipes,
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FIGURE 8. Component of a typical sprinkler irrigation system.

FIGURE 9. The layout of the small farm gravity drip irrigation system.

sub-mainline pipes, lateral pipes, water filters,

valves/regulators, and improvised micro emitters

(Figure 9). The entire irrigation system functioned

bygravity froma300-lplastic tank thatwaselevated

1 m above the ground to provide the system with

sufficient head for water pressure. All of the pipes

were made of PVC. The crop rows were lined with

the lateral lines that connected to the sub-main

lines, and 50 cm-spacedmicro emitterswere placed.

The water tank has a drain tap at the bottom for

routine cleaning andflushing out of suspended solid

particles.

The small farm gravity drip system installation

was carried out in three stages, which included the

following: a. Building the water tank stand and in-

stalling the tanks; b. Pipe and fitting laying; and c.

Fitting testing andmeasuring emitter flow rate.

Tomeet theminimum pressure requirements, a

wooden water tank stands at a height of 1 m above

ground levelwas built. Awater jet pumpdeliverswa-

ter into the water tank (the source of water). To pre-

vent emitter clogging, a simple filter was screwed

into a union and connected to themainline pipe after

the systemwas linked to thewater supply. The later-
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FIGURE 10. Connecting water source.

FIGURE 11. Connecting lateral pipes.

als were joined to the sub-mainline that ran parallel

to the plant rows and sloped downward. Construc-

tion of the stands, laying and fixing of fittings into

the pipes are shown in Figures 10–12.

The operation system of a ring-shaped emit-

ter for subsurface irrigation (Saefuddin, Saito, &

Šimůnek, 2019; Saefuddin, Setiawan, Saptomo, &

Mustaningsih, 2014) was similar to small gravity

122 Saefuddin et al.122 Saefuddin et al.122 Saefuddin et al.
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FIGURE 12. Plastic water tank and stand.

FIGURE 13. Farmers were trained to install, operate andmaintain low-cost micro irrigation systems.
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FIGURE 14. Layout of subsurface irrigation with ring-shaped emitter in the field of demonstration plot.

drip irrigation; the difference only was in the emit-

ter. Ring-shaped emitter can be made by farmers.

For small-scale farmers, in particular, the rubber

hose emitter is economically feasible. Five 5-mm

holes are drilled at set intervals after a rubber hose is

curved into a ring form with a diameter of approx-

imately 20 cm. The ring-shaped hose is wrapped

entirely to allow irrigation water to be distributed

through the material in all directions surrounding

the emitter. A supply tube that connects awater tank

and the ring-shaped emitter supplies water to both.

In this irrigation system, a ring-shaped emitter was

positioned immediately in the root zone at a depth of

15 cm for melon cultivation. The main components

of the subsurface with a ring-shaped emitter are

shown in Figure 14.

3.3.3. Package of sustainable farm practices under

melon construction

A total of 14 farmer training meetings were

arranged by considering theflexibility time of farm-

ers. Farmers who took part learned techniques

(Figures 15–17) for promoting ecologically friendly

farming methods and enhancing the production of

safe, high-quality food. Each meeting’s agenda was

created by project collaborators and field facilita-

tors and connected to the crop’s current stage of

development as well as the relevant farm manage-

ment and water control measures. The exercises

involved a close evaluation of the elements influ-

encing farm performance and group consideration

of potential solutions. Farmerswere able to pinpoint

the fundamental reasons for their management

issues throughout the training and explore potential

solutions that suited their unique physical and

socioeconomic circumstances. Farmers were able to

modify input suggestions or technical packages to

suit local conditions by using the skills they learned

in local analysis. In addition, project collaborators

and field facilitators also prepared the economical

visibility analysis of the three micro irrigation

systems. It was important to train smallholder

farmers in the economic analysis of farm practices

under using these technologies in order to know the

cost affordability and investment of financial. The

materials of farmer training were designed simply,

andwereeasy tounderstandbysmallholder farmers.

4. DISCUSSION

The project facilitated training activities for

smallholder farmers in Salohe Village, which en-

hanced farmers’ capacities and skills in developing

low-cost micro-irrigation technologies and in-

tensifying agricultural production in a sustainable

manner aswell as improvingwater and food security

in such drought-prone areas. In this project, small-

holder farmers were not seen asmerely recipients of
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FIGURE 15. (a) Farmers were trained to calculate the economic analysis of farm practices using micro-irrigation

technologies, and (b) farmers were trained to use appropriate fertilisers and water management.

the project but,more importantly, as active partners

in all phases of the project implementation, as

well as the key players in the innovation process.

Enhancing farmers’ managerial abilities, capacity

for problem-solving, and ability to create, adapt,

and disseminate new technologies and practices

among themselves from farmer to farmer led to the

development of the participatory extension.

Building harmonisation among smallholder

farmers, project collaborators, and field facilitators,

aswell as thewillingness towork together, playedan

important role in the completion of micro irrigation

technologies projects in the targeted area. The

idea and suggestions from farmers during capacity

development activities were well recognized by the

project collaborators andfield facilitator,which cre-

ated no gap among them. Project collaborators and

field facilitators also learned the actual condition of

farmers and the existing farm practices, strength-
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FIGURE 16. (a) Farmers were trained to appropriate land preparation, and (b) Project collaborators and field facilitator

demonstrated how tomake biopesticide from local materials to control pest.

ening the project collaborators’ capacity and build-

ing proper learning materials and guidance.

The demonstration plot of micro irrigation

technologies was an effective method for enhanc-

ing the adoption of new irrigation technologies. A

similar benefit of demonstration plots was sug-

gested by Sseguya et al. (2021) study; demonstration

plots and demonstration plots with small packs

are an effective model for enhancing improved

technology adoption. Farmers were able to learn

directly and observe the improved technologies

of micro irrigation in the farm practices before

they decided to adopt the appropriate technology

that suited their farm conditions. The summative
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FIGURE 17. (a) Farmers were trained to control pest management, and (b) Farmers were trained to make liquid organic

fertiliser from agricultural waste.

evaluation conducted in this study revealed that

farmers were motivated to adopt micro-irrigation

systems demonstrated in this study. The evaluation

through interviews with 21 farmers indicated that

71% of the respondents were interested in adopting

and using themicro-irrigation systems for farming,

while four of the respondents were already adopted

the micro-irrigation systems.

One of the best methods to transfer new tech-

nology for smallholder farmers by showing the ben-

efit of technologies because farmers would change

their perception after seeing the performance of
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the technology in the demonstration plot. Through

demonstration plots, farmers found it much easier

to apply andmodify newmicro-irrigation technolo-

gieson theirownfarms. Inaddition, it allowed farm-

ers to share their experiences with other farmers,

which created space for the dissemination of micro

irrigation techniques. Landicho, Cabahug, and De

Luna (2009) also assumed that the farmers learn

from other farmers as they share similar symbols

and experiences.

Furthermore, the demonstration plot incorpo-

rates the form of a farmer field school (FFS) that

was provided in this project to facilitate a series of

training to support smallholder farmersandescalate

their capacity to develop sustainable agricultural

practices in regions where water availability is

limited. Through the incorporation of fundamental

behaviours into their farming operations, such

as appropriate land preparation, proper spacing,

use of fertiliser and improved seeds, water and

soil management, pest and disease control, and

pre-harvest/harvest/post-harvest practices, it was

intended to facilitate positive changes in farmer

practices. Such hands-on instruction in the demon-

stration plots is the first step in providing farmers

with the knowledge and abilities they need to im-

plement better methods, which will raise marginal

sales and yields.

Since it hasbeenshownthat farmers canbecome

experts in analysing specific issues related to their

farming activities and make educated decisions

about essential treatments, the FFS approach con-

cept has achieved exceptional success. FFS, with

participatory approaches in the design of activities,

continuous advisory, and the use of demonstra-

tions, were an effective way of demonstrating the

implementation of low-cost irrigation systems

through process and result demonstrations, leading

to farmers’ intention to use low-cost irrigation and

disseminating affordable innovation. Luther,Mary-

ono, Purnagunawan, Satriatna, and Siyaranamual

(2018) stated farmers also could adapt and adopt

the knowledge gained from FFS as they underwent a

process of learning by doing.

Although the project ended in July 2022, contin-

uous communication among project collaborators,

the farmers’ community and the village extension

officer are still being developed. According to the

leader of the farmers’ community in Salohe Village,

farmers are going to replicate and scale up the

project activities by getting financial support from

the government of Salohe Village. Farmers work

together to cultivate 3000 Melon crops in the field

and use small gravity drip irrigation for cultiva-

tion. By supporting from the local government, the

dissemination of the adoption of new irrigation

technologies is more robust. This indicated that

the implementation of project activities brought

successful adoption.

5. CONCLUSION

This project improved farmers’ knowledge in

designing, constructing, and maintaining the ap-

propriate micro-irrigation systems that suit their

local conditions, showed by the high interest of

farmers to adopt the irrigation systems. In order

to improve agricultural productivity and land pro-

ductivity in the areas where water is limited, the

adoption and implementation of micro irrigation

technologies must be triggered. Even though these

technologies have many advantages compared to

conventional irrigation techniques, they should be

designed properly to increase the performance in

water use efficiency. Technical guidance of appro-

priate design of all major components has been

provided in a strong on-farm demonstration and

farmer education program (FFS training), which re-

sulted in increasing the adoption of micro irrigation

technologies.

The project has facilitated the farmers through

FFS training to learn and enhance their knowledge

on using the micro-irrigation systems to increase

the utilisation of water consumption and agricul-

tural production, which enables them to generate

their income from their farm activities. Project col-

laborators conducted a short-term evaluation of the

impact of the FFS training program on the adoption

of the new technologies of micro-irrigation at the

end of the project. As a result, 23 farmers were
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well-trained in constructing the micro-irrigation

systems. Moreover, 21% of trained farmers have

adopted this technology in their farming.

When considered as a whole, this project shows

that demonstration plots and FFS training are useful

tools to promote the dissemination of knowledge

about new agricultural technologies since they can

lead to novel interactions and dialogues between

farmers who might not be part of the same social

network. This contrasts with more conventional

diffusionmodels, which rely on farmers’ underlying

or pre-existing social network. Because they offer

an alternative to conventional strategies, policy-

makers should take into account methods such as

demonstration plots to disseminate knowledge to

farmers.
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