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Abstract: Rice farming remains a vital sector for rural communities in Indonesia, but
dependence on conventional systems has resulted in low productivity and economic
instability for farmers. This activity aims to introduce the Rice-Duck-Turi (RDT)
system as a sustainable Integrated Farming System (IFS) model applied to the Karya
Makmur Farmer Group in Air Satan Village, Musi Rawas Regency. This approach
integrates rice cultivation with duck farming in the fields and the planting of turi
(Sesbania spp) on the embankments. The research method used a participatory
approach through socialization, training, mentoring, and field evaluation activities.
The results of this activity show that the Paitri system can reduce the use of chemical
fertilizers by up to 25% and provide additional income through duck egg and meat
production. The integration of turi plays a role in providing natural organic fertilizer
and forage, while also improving soil fertility. This system also strengthens social
solidarity and economic independence among farmers through mutual assistance
and collective learning. The implementation of the Paitri system has proven to be an
efficient, environmentally friendly, and economically valuable sustainable
agricultural innovation that can be replicated in other rural areas to strengthen local
food security.
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excessive chemical use, farmers can suffer significant
losses. This condition is exacerbated by rising
production costs, especially for chemical fertilizers and

Introduction

Agriculture remains the primary source of

livelihood for most rural communities in Indonesia.
Rice, as a staple food, has a very vital position because it
is not only a source of food but also a source of income
for millions of farmers. However, despite its essential
role, the rice farming sector faces serious challenges that
can threaten the productivity and welfare of farmers
(Quirinno et al., 2024). One of the primary issues is
farmers' reliance on conventional cultivation methods.
This system forces farmers to rely solely on rice harvests
without diversifying their business. Thus, if crop failure
occurs due to pest and disease attacks, unpredictable
climate change, or a decline in soil fertility resulting from
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pesticides, which actually reduce soil fertility in the long
term (Sumini, 2024).

Sustainable farming systems were agricultural
practices that do not harm, create a balance, and work in
harmony with nature, which can be realized through
four different systems (Salikin, 2011; Rasyid et al., 2024;
Sirajuddin et al., 2025). One of the models that can be
used in the implementation of sustainable agriculture is
the integrated farming system (Mukhlis et al., 2023).

The integrated farming system, or IFS, is an
agricultural approach that merges two or more sectors
of agriculture (Channabasavanna et al., 2009; Ugwumba
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etal., 2010; Jaishankar et al., 2014). This system facilitates
connections between different products, promoting a
cycle of biological recycling (Prajitno, 2009; Changkid,
2013; Thorat et al., 2015). It relies on minimal external
inputs (Devendra, 2011; Nurcholis & Supangkat, 2011;
Hilimire, 2011) and maximizes resource efficiency
(Bosede, 2010; Balemi, 2012; Soputan, 2012). Various
methods are implemented to enhance agricultural
output, boost productivity, increase farmers' earnings,
and promote sustainability (Gupta et al, 2012;
Manjunatha et al., 2014; Thorat et al., 2015; Mukhlis et
al., 2024). Integrated farming system of rice and cattle
with utilization of cattle waste and rice crops is more
feasible than monoculture farming system (Mukhlis et
al.,, 2019; Nurhapsa et al., 2024).

These problems are also felt by the Karya Makmur
Farmer Group, where crop yields are often unstable and
the welfare of group members has not improved
significantly. Fluctuations in grain prices in the market
make farmers' incomes increasingly uncertain. With
limited knowledge of environmentally friendly
agricultural technology, farmers in this group continue
to struggle with escaping the cycle of economic
uncertainty. To overcome these problems, cultivation
innovations are needed that not only focus on increasing
rice production but also provide added value for
farmers. One solution that can be implemented is the
rice-duck-turi system based on the Integrated Farming
System (IFS). This system combines rice cultivation with
duck rearing in the fields and turi planting around the
land. This integrated approach creates a mutually
beneficial agricultural ecosystem and can increase crop
productivity (Sumini et al., 2019; Dethan et al., 2024).

In the rice-duck-turi system, ducks provide dual
benefits, as they help control pests and weeds in rice
fields without the need for large amounts of pesticides
(Sumini et al., 2020), while also producing eggs and meat
that can serve as an additional source of income for
farmers (Susila & Rofi'i, 2020). Meanwhile, turi plants
can be used as duck feed, solid organic fertilizer, liquid
organic fertilizer, and rice field protection (Kurniati,
2020). Thus, rice fields not only produce rice but also
other products of economic value. In addition to
increasing farmers' income, this system also supports
environmental sustainability (Utami & Rangkuti, 2021).
Duck manure and turi leaves serve as organic fertilizers
that enhance soil quality, reduce dependence on
chemical fertilizers, particularly urea, and help maintain
ecosystem balance. This aligns with the principles of
modern agriculture, which emphasize resource
efficiency and sustainability (Rosalina, 2022).

The implementation of the rice-duck-turi system
based on the Integrated Farming System (IFS) cannot be
successful without a good understanding from the
farmers. Therefore, socialization and assistance activities
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are needed so that farmers not only gain theoretical
knowledge but also practical skills in the field. Through
these activities, farmers will be assisted at every stage,
from land preparation and duck management to the
optimal utilization of turi. With these socialization and
assistance activities, the Karya Makmur Farmer Group
will be able to implement the rice-duck-turi system
sustainably. In addition to increasing productivity and
income, this system also enhances family food security,
conserves the environment, and promotes a spirit of
cooperation among farmers. Ultimately, this farmer
group can serve as a concrete example of the
implementation of integrated farming that is
environmentally friendly and enhances the community's
welfare.

Method

Community service activities have been carried
out at the Karya Makmur Farmer Group in Air Satan
Village, Muara Beliti District, Musi Rawas Regency. The
stages of these community service activities consist of
several steps, namely as follows:

Initial Survey and Location Permit

The first step was to conduct a field survey to
understand the actual conditions and identify problems
faced by the partner, namely the Karya Makmur Farmer
Group in Air Satan Village. This activity aimed to gather
information about the partner's profile and analyze the
situation at the partner. The results of this survey were
the first step in designing a program relevant to the
community's needs. The information collected is then
tailored to the team's competencies, allowing the
designed PKM activities to be more targeted and have a
positive impact on the Karya Makmur Farmers Group,
ultimately contributing to the village's progress in
developing sustainable agriculture.

Figu 1

Socialization of the Community Service Program

At this stage, the team openly communicated the
program's aims and objectives to the members of the
Karya Makmur Farmer Group. The socialization process
was designed to enable the group to understand the
direction of the activities, be actively involved, and agree
on common goals. With a shared understanding, the
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program can run smoothly, and the results will be more
beneficial for all members.

Figure 2. Socialization of the Community Service rogam to
Members of the Farmer Group and PPL Officers

Extension and Assistance

Extension and assistance are carried out
continuously in accordance with the schedule outlined
in the Community Service Program. Through these
routine activities, a spirit of togetherness will be created
and a sense of responsibility will grow among the
members of the Melati Women Farmers Group in
carrying out each stage of the program.

Training

During this training activity, participants gained
knowledge about the importance of preserving the
environment by implementing sustainable agricultural
practices that involve livestock and increasing farmers'
incomes. Farmers were trained directly on how to make
solid organic fertilizer and liquid organic fertilizer from
turi plants, as well as pesticides from organic materials.
With this, farmers not only understand the theory but
are also able to practice it independently.

Program Monitoring

The monitoring stage is conducted to track the
program's progress and evaluate the extent of progress
made. At this stage, various obstacles that arise in the
field are also identified, allowing for immediate
solutions to be found for the Karya Makmur Farmer
Group in Air Satan Village.

Evaluation
Evaluation serves as a process of assessing the
program's progress to determine whether it is in line
with the initial planning and objectives. The evaluation
results serve as a reference for assessing the program's
obstacles, achievements, and successes from start to
finish, taking into account the implementation
mechanism, targets achieved, and outputs produced.
Technical Stages of Rice Cultivation Using the
rice-duck-turi System:
1. Land Preparation
The land preparation process begins with clearing
the land of weeds, straw residues, and wild plants
that can interfere with rice growth. Once the land is
clear, the next step is to cultivate the soil by plowing
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it with a hand tractor. The plowed soil is then
harrowed to make it smoother and more even. Soil
cultivation is usually accompanied by flooding the
fields. At this stage, improvements are also made to
the rice field embankments, and basic fertilizer in the
form of compost from turi plants is applied. Next, the
rice fields are left until they are ready for planting.

. Turi Seed and Rice Seed Nursery

Seedling cultivation is an important stage before
planting. This process begins with selecting high-
quality seeds and soaking them to promote faster
growth in the seedling medium. The land for
seedling cultivation is leveled, given basic fertilizer
such as organic fertilizer, and then watered
sufficiently to keep it moist. The soaked seeds are
then spread evenly on the beds. After 7 days, the turi
seedlings are ready to be planted on the rice field
embankments, and after 21 days, the rice seedlings
are strong enough to be transferred to the rice fields.

. Planting Turi Seedlings

Turi seedlings that have grown in the nursery are
transferred to the field and planted on the rice field
embankment with a spacing of 30 cm between plants.

. Planting Rice Seedlings

Rice seedlings that are 21 days old after sowing
are ready to be transplanted and planted in the rice
field. Rice seedlings are planted with a spacing of 25
cm x 25 cm using a 4:1 legowo planting system.

. Application of Ducks

Ducks are released into the rice fields when they
are 2 weeks old and when the plants are 15 days old
after planting. Ducks are released at a population of
100 per hectare. Ducks are released in the morning
from 6:00 a.m. to 5:00 p.m. Western Indonesian Time,
and at night, the ducks are returned to their pens.
This duck release is carried out until the plants enter
the generative phase.

. Application of Liquid Organic Fertilizer from Turi

Plants

Liquid Organic Fertilizer (POC) from turi plants is
applied by spraying the leaves of the plants in the
morning, starting 7 days after planting, and
continuing until the plants enter the generative
phase, which is done once a week.

. Maintenance

Maintenance involves weeding, controlling pests
and diseases using organic pesticides, and applying
fertilizers as needed.

. Harvest

Harvesting is done when the plants are 110 days
old after planting, by cutting the panicles using a
sickle.
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Result and Discussion

The results of the socialization show that the
Karya Makmur Farmer Group responded positively to
the implementation of the the rice-duck-turi system.
This is evident from the high participation of members
in each session, from discussions to field practice. The
spirit of cooperation was evident when farmers were
directly involved in land cultivation, rice planting, and
trials of integration with ducks and turkeys. The success
of the assistance program depends not only on the
method but also on the community's willingness to
adapt to innovations. Therefore, the service team from
Musi Rawas University will always be available to assist
with these activities, ensuring their sustainability and
future implementation (Figure 3).

Pl mesmmt p

Figure 3. Community Service Team with the Head of the
Farmer Group, Agricultural Extension Officer, and
Bankomsus.

Farmers are taught to manage their rice fields in
accordance with the requirements of the integrated
system and the habitat of ducks. Rice field embankments
are also constructed and reinforced to retain water and
provide a suitable environment for turi plants to grow.
This type of integrated land system provides added
value for farmers (Figure 4).
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Figure 4. Rice Fields in Air Satan Village

The application of this integrated system in rice
cultivation will result in optimal rice growth, a suitable
environment for ducks, and long-term benefits from
turi. This system also supports the principles of the
Integrated Farming System (IFS), which emphasizes
sustainability and the efficient use of resources.

Releasing ducks into rice fields results in a
reduction in the population of weeds and insects in the
fields. Ducks actively search for food in the fields, so
farmers do not need to rely too much on chemical
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pesticides. In addition, duck manure serves as a natural
fertilizer that improves soil fertility, and the ducks'
foraging activities also loosen the soil structure (Figure
5). These findings reinforce the theory that integrating
livestock with crops can create a more efficient nutrient
cycle. The presence of ducks serves as a biological pest
control and a source of organic fertilizer, ultimately
duction costs.

Figure 5. Release of ducks on rice fields

The turi plants grown on the embankments
showed good growth. The turi leaves can be used as a
raw material for solid organic fertilizer, and the liquid
organic fertilizer can also serve as an additional feed for
ducks when they are kept in pens. In addition, the
presence of turi plants on the rice field embankments can
also strengthen the embankments' structure. Thus, turi
plants not only serve as raw material for organic
fertilizer but also enrich the ecosystem around the rice
fields. The integration of rice plants with ducks and turi
plants shows how diversity in a single system can
provide multiple benefits for farmers. Farmers not only
harvest rice, but also obtain by-products in the form of
duck eggs and meat, reduce their purchase of inorganic
fertilizers such as urea, and have a sustainable source of
forage (Figure 6).

Figure 6. DuCk feed supplemented w1th turi leaves )

The results of this community service activity also
show cost efficiency in the purchase of chemical
fertilizers and pesticides. The use of chemical fertilizers
and pesticides can be reduced because some of the
functions of pesticides can be replaced by ducks as
natural enemies (predators) in biological control. The
use of chemical fertilizers, in this case urea fertilizer, can
be minimized by applying solid organic fertilizer and
liquid organic fertilizer made from turi plants (Sesbania
grandiflora). This system has been proven to increase the
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efficiency of agricultural input utilization and
strengthen the economic viability of farmers (Tyasmoro,
2023). Although rice productivity is still being observed,
farmers have already felt the tangible benefits of reduced
external input expenditures and increased food self-
sufficiency. This aligns with the concept of sustainable
agriculture, which emphasizes not only increased crop
yields but also cost efficiency and ecosystem
sustainability (Zuhroh et al., 2025). With the the rice-
duck-turi system, farmers have the opportunity to
increase their net profits from crop yields. This is
supported by the results of community service activities
(Mukhlis, et al., 2024), which show that the production
of bokashi organic fertilizer is very beneficial for farmers
as a substitute for inorganic fertilizers and for
environmentally friendly rice fields.

One important outcome of the socialization and
mentoring program was an increase in farmers'
understanding of integrated farming systems. Farming
group members not only learned theory, but also gained
hands-on experience in land preparation, planting, duck
release, and the production of solid and liquid organic
fertilizers from turi plants (Figure 7). This training
activity is a participatory learning process that can help
farmers develop greater confidence. This is because
farmers are not only recipients of information, but also
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active participants who can develop new skills and
knowledge.

1% = . 7] 3 5 A

Figure 7. Extension on the rice-duck-turi rice system

cultivation and training on making organic fertilizer from turi
plants

The implementation of the the rice-duck-turi
system integrates three main components: rice as the
primary crop, ducks as biological agents for pest control,
and turi (Sesbania spp.) as a source of natural nitrogen
and forage. This activity has a tangible impact on
production cost efficiency, increased rice productivity,
and improved soil quality, as well as the balance of the
rice field ecosystem. The results of the comparison
before and after the activity are shown in Table 1 below.

Table 1. Comparison of External Input Use and Production Outcomes Before and After the Implementation of the

IFS-Based Rice-Duck-Turi Integrated System

No Component Condition Before the rice- Condition After rice-duck-turi System Changes / Impact
duck-turi System Implementation
1 Use of urea Complete dependence on Use of urea fertilizer decreased by 25% 25%  reduction in
fertilizer chemical fertilizer (urea) at a with the addition of organic fertilizer from external inputs and

dose of 200 kg/ha/season
2 Product Only rice (no ducks or turi
Diversification yet)

3 Animal Feed No duck farming activities (no

integration system yet)

turi leaves as a natural source of nitrogen

There are three products: rice, duck eggs,
and organic fertilizer from turi plants

Use of turi leaves as supplementary forage

increased soil fertility
Income diversification
and resource efficiency

Feed cost efficiency and
an additional 20%
increase in duck egg
production

Although there are many benefits to be gained
from implementing this innovation in rice cultivation,
various obstacles are likely to arise, as some farmers still
harbor doubts due to the system's departure from their
traditional practices. These challenges are natural
because every innovation always takes time to be
entirely accepted. With continuous assistance, these
obstacles or barriers can be overcome gradually. The
assistance and training activities concluded with a group
photo taken with the head of the farmer group, some
community members, and farmers in Air Satan Village
(Figure 8).

B > . Sal N
Figure 8. Group photo with participants a
Karya Makmur Farmer Group

This socialization and assistance program not
only had an impact on the technical aspects of
agriculture but also strengthened solidarity within the
group. Farmers gathered more frequently, discussed
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issues, and supported one another in implementing this
new system. This social aspect is essential because
sustainable agriculture is not only about cultivation
techniques but also about how communities build
cooperation to achieve common goals. The the rice-
duck-turi system offers new hope for farmer groups to

realize environmentally friendly, efficient, and
profitable agriculture.
Conclusion

Community service activities, implemented

through the rice-duck-turi system in the Karya Makmur
Farmer Group in Air Satan Village, Musi Rawas
Regency, have had a significant impact on increasing
farmers' capacity to manage their farming businesses in
an integrated, efficient, and sustainable manner. This
program has successfully fostered a new understanding
among farmers about the concept of the Integrated
Farming System (IFS), which integrates rice, duck, and
turi crops as a single productive ecosystem. The
application of this system has reduced the use of
chemical fertilizers by up to 25%, improved soil
structure, and increased farmers' income through the
sale of side products, such as duck eggs and meat. In
addition to providing economic and ecological benefits,
the the rice-duck-turi system also fosters social solidarity
among farmer group members through cooperation,
active participation, and a spirit of mutual assistance in
adopting  environmentally friendly  agricultural
practices. Thus, this activity not only contributes to
improving the welfare of farmers but can also serve as
an innovative model that can be replicated in other
regions as a form of sustainable agricultural
transformation at the rural level.
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