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ARTICLE INFO ABSTRACT

» Research Article Increasing production from rainfed rice field farming is expected to have direct
implications to farmers’ income and food security. Improvement in farmers’
income will ensure the fullfillment of quality food. This study aims to analyze the
contribution of rainfed rice farming to the household income and household food
security of the farmers who cultivate rice in rainfed rice fields. This research was
conducted in Maros Regency in three districts, namely Lau, Maros Baru and
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. contribution to the household income in Lau, Maros Baru and Simbang District
JEL Classification was 90.0%, 70.0%, and 57.5%, respectively. In term of farm household food
Q12; Q18; R14 security based on the share of food expenditure, the farmers’ households were

food insecure with 73.33%, 83.33%, and 67.50% for each regions. This study
suggests that farmers need to diversify their income source to crops other than
rice. Such effort will be able to increase the income and food security of farmers’
households.
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INTRODUCTION and are classified as poor (Aminah et al., 2015). More

than 50% of the poor people in rural areas work in the
agricultural sector (Feryanto, 2017). Rice commodity
has a strategic priority in agricultural development,
serving as the main food of most Indonesians, both in
rural and urban areas (Setiawati et al., 2016).
Agriculture is the driving force for other sectors as
it supports the goals of agricultural development,
farmer’s living standard, expand employment, and
business opportunities in encouraging economic
development. The growth dynamics of the rural
economy will provide more opportunities for the

The main activities and the major source of income
of most people in rural areas still depend on the
agricultural sector. It can be indicated that the
livelihoods of most households depend on the
agricultural sector (Anton & Marhawati, 2016). The
agricultural sector accommodates more than 30% of
the workforce, which in this case are farmers. Farmers
are the first people who play a role in providing food
for the community (Prasetyaningtyas & Nindya, 2017).
Most of them are small farmers who have low income
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people's welfare especially in the countryside (Anton
& Marhawati, 2016). Efforts to increase income and
maintain the existence of lowland rice farming must
be a priority for agricultural development. Rice farming
is still a strategic program for agricultural development
because, in addition to meeting the basic population
food needs, rice farming absorbs labor and provides
an income source for rural residents (Bulanta et al.,
2019).

The national demand for rice continues to increase
from year to year due to the increase in population.
Thus, it is necessary to increase and develop other
potential rice fields including rainfed rice. Rainfed rice
is the second national rice producer after wetland rice.
The development of rainfed rice is still facing
problems, with the low productivity standing out (René
et al., 2016). Rice production in rainfed farms cannot
be separated from the problem of water availability
which only relies on rainwater (Nurdin, 2010).

Rainfed rice production rate is usually lower than
that of wetland rice. The international community in
the field of rice research classifies rainfed rice fields as
high-risk ecosystems because they are threatened by
drought, flooding, salinity, and pest attacks (Arifin et
al., 2019). Anticipation of risks is pursued through
plant cultivation and cultivation techniques, and
management of rice nutrients (Lailiyah et al., 2017).
With the conditions and risks in the rainfed rice fields,
the income of rainfed rice fields farmers from rice
cultivation is limited only at the rainy season (Raes et
al., 2007).

Increasing rice production plays an important role
in maintaining food security and national economic
growth (Siregar & Yurnaliza, 2017; Razak et al., 2013).
Improved production and the role of a good selling
price are expected to have direct implications for
farmers' income (Tambi, 2019; Tashikalma et al.,
2014). Efforts to achieve food security are mostly
focused on increasing food self-sufficiency in each
region, including provinces, regencies/cities, districts,
and villages (Arlius et al., 2017; Pothukuchi, 2004).
The increased need for food is in line with the increase
in population and community income (Wardie &
Sintha, 2018). These two components determine food
needs and further determine food security (Ahmed et
al., 2017; Sianipar et al., 2012). Purchasing power is
one component of a household's ability to provide food
or food affordability (Wardie et al., 2019; Piran et al.,
2018).

In general, the motivation of farmers in working on
a certain commodity is to get cash through selling the
produce in an effort to meet family needs (Sari et al.,
2018). The increase in farmers’ income will affect the
purchasing power of farmers to meet food and other
non-food needs (Matus et al., 2012; Purwaningsih et
al., 2010). Improvement in farmers' income will
ensure the fulfillment of quality food in accordance
with the nutritional needs needed (Abdulkadyrova et
al., 2016; Arida et al., 2015; Emtamoile et al., 2016).
Fulfillment of food reflects the level of welfare of the
farmers that will be better (Sianipar et al., 2012).

Food security and poverty alleviation depend in
large part on the sustainability of crop production. Rice
is the staple food produced and consumed by more
than half of the world's population. Rice is also a vital
source of billions of people in Asia, as a source of
livelihood and support for economic development. For
lowland areas in Asia, rainfed and irrigated rice fields
account for about 90% of rice production. Rice
production has links to household and national food
security, poverty alleviation and political stability in
agriculture-based countries (Roy & Chan, 2015).

Research related to the contribution of rice farming
and food security in partially rainfed rice fields, i.e. the
contribution of rice farming to rainfed rice separately,
as well as household food security of farmers who
cultivated rice farming in rainfed rice have been widely
carried out. However, research on the contribution of
rice farming in rainfed rice fields to farmers’ household
income by combining it with household food security
has never been done, especially in Maros Regency.
The purposes of this study are to analyze the
contribution of rainfed rice farming to farmers’
household income, and to analyze household food
security of farmers who cultivated rice in rainfed rice
fields.

RESEARCH METHOD

This research was conducted in three districts of
Maros Regency: Lau District (Allepolea Village), Maros
Baru District (Mattirotasi Village), and Simbang District
(Bonto Tallasa Village). The research location was
chosen purposively with the consideration that it is one
of the areas that have extensive rainfed rice fields in
South Sulawesi. The research period was from March
to June 2019.

This study used a quantitative approach coupled
with a survey method. The data, comprised of primary
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and secondary data, were collected using observation,
recording and interview techniques. The population
was farmers who cultivated rice farming in rainfed rice
fields at the research location. The population number
was 1,035 farmers. The number of respondents was
100 farmers. The samples were selected using the
proportional random sampling method in three
research locations. Data analysis used a descriptive
quantitative technique with independent samples t-
test.

The analysis of rice farming contributions to
farmers household income was formulated as

Farming Income

CRF = X 100% (1)

Total Income

Where CRF is the Contribution of Rice Farming.
The criteria of rice farming contributions to farmers
household income were classified as follows: (a)
contribution of rice farming more than 50% means it
contributes to farmers’ household income, and (b)
contribution of rice farming is less than 50% means it
does not contribute to household income. The criteria
for testing used independent samples t-test on the
contribution of rice farming to farmers' household
income.

Farm household food security can be measured
using the share of household food expenditure
approach. To find out the share of household food
expenditure, the following equation was used:

Household Food Expenditure
SFE = P

X100%  (2)

Total Expenses

Where SFE is the share of food expenditure.
Indicators of the level of food security were
approached with the criteria (i) food share
expenditure less than 60% of total expenditure is food
secure households, and (ii) food share expenditure
>60% of total expenditure is food insecure
households. The independent samples t-test was used
on household food security of farmers.

RESULT AND DISCUSSION
Respondent Characteristics

The characteristics of farmer respondents are a
general description of the condition of farmer
households who cultivated rice in rainfed rice fields.
Characteristics of farmer household respondents
examined in this study include farmers’ age, farmers’
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education level, area of arable land, and experience in
rice farming. The characteristics of farmer household
respondents are presented in Table 1.

Table 1. Respondents’ Characteristics

Variable Number of respondents
people %
Farmer’s age
20-40 years 43 43
41-60 years 53 53
61-80 years 4 4
Average (years) 42.6
Education level
Elementary school 41 41
Junior high school 29 29
Senior high school 29 29
Bachelor 1 1
Farm size
0.10-0.50 ha 28 28
0.51-1.00 ha 53 53
1.10-1.50 ha 13 13
1.51-3.00 ha 6 6
Average (ha) 8.9
Farming experience period
<10 years 13 13
10-25 years 66 66
>25 years 21 21
Average (years) 19.9

Table 1 shows that farmers had an average age of
42.6 years, with a minimum age of 24 years and a
maximum age of 72 years. The most dominant age
group is 41-60 years old (53%), followed by the 20-
40 years old group (43%) and the 61-80 years old
(4%). Based on this age group, the farmers were
dominated by husbands at their productive age as the
main actor in the farming activities. Productive age is
closely related to physical abilities and the ability to
make decisions. In general, as one’s age increases, his
ability to work will increase to a certain extent, and
then decrease afterwards. Farmers in carrying out
their activities used agricultural machines (hand
tractors) for land preparation. The use of agricultural
machinery can speed up work completion and the cost
is lighter or affordable to farmers.

The farmers were mostly elementary school
graduates, followed by junior and senior high school
graduates, and university graduates, respectively. This
shows that the level of formal education of farmers is
relatively low. The approach to supporting optimal
farmer work results is influenced by the level of
education. Formal education can determine success
for the development of reliable human resources in
their fields, and the level of education usually affects
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the way a person thinks. In practice, even though their
level of formal education is low, those farmers had
been running their farming for a long time. Most of
them had been active in cultivating rice since
childhood and on average had experience in it. They
also attended and received non-formal education from
various activities like extension and training programs.
With these activities, farmers knowledge will be more
advanced to support the progress of their farming.

The arable land managed by farmers was
dominated by the area size of 0.51-1.00 ha, followed
by 0.10-0.50 ha size, 1.10-1.50 ha, and 1.51-3.00 ha.
This shows that the land area cultivated by farmers
varies. Some farmers worked on their own land, but
many farmers cultivated other people’s land using a
production sharing system. The usual production
sharing system was that half of the harvest was given
to the land owner and the other half was given to the
smallholders. The latter had responsibility in
processing the fields from land cultivation to
harvesting.

Most farmers had the experience of farming for 10-
25 years, followed by 25 years or over, and less than
10 years. This means that most farmers had been
running rice farming for a long time. Most experienced
farmers were continuing the business of their parents.
Experience is important to support farming activities.
Most farmers tended to develop their farming skills
from their experience. In general, rice farmers with
longer farming experience had better skills and a
better understanding of the rice farming process.
Farmers’ experience was obtained from their parents
as an inheritance from generation to generation as
well as from non-formal education by agricultural
extension agents. Farmers with relatively long farming
experience will be able to consider the risks involved
in farming.

Rainfed Rice Farming

Analysis of rainfed rice farming in terms of
production, price, revenue, total cost, and average
income are presented in Table 2. The analysis of the
results of the rainfed lowland rice farming differed on
average among locations. In terms of production,
revenue, and total costs in the farming analysis
component, the production component of Maros Baru
District was the highest (5,246.67 kg), followed by Lau
District (4,820.30 kg) and Simbang District (4,487.50
kg). The revenue component of Maros Baru District
was the highest, followed by Lau and Simbang District.

The total cost component of Maros Baru District was
the highest, followed by Lau and Simbang District. The
rice price was higher in Lau District compared to Maros
Baru and Simbang District, where the rice price in the
last two regions was the same. As for revenue, Lau
District was the largest, followed by Maros Baru and
Simbang District.

Table 2. Rainfed Rice Farming in Selected District,
Maros Regency

Item Lau Maros Baru Simbang

Production (kg) 4,820 5,247 4,488
Price (Rp/kg) 3,700 3,400 3,400
Revenue (Rp) 17,835,110 17,838,667 15,257,500
Total Cost (Rp) 3,712,990 3,825,935 3,090,129
Revenue (Rp) 14,122,120 14,012,732 12,167,371

The revenue earned in Lau District was greater
than in Maros Baru District, influenced by the rice price
and the total cost. The rice production obtained in
Maros Baru District was greater but the rice price was
lower so that it affected the revenue. The total cost,
which was also large, affected the income earned.

The Contribution to Household Income

The different contributions of rainfed rice farming
to farmers’ household income in the three locations
can be seen using the independent sample t-test
analysis (Table 3).

Table 3. The Contribution of Rainfed Rice Farming to
Household Income in Maros Regency

District CRF2=50% CRF<50%

................. people ......ccooeunee.
Lau 27 (90.0%) 3 (10.0%)
Maros Baru 21 (70.0%) 9 (30.0%)
Simbang 13 (57.5%) 17 (42.5%)

Rice Farming Contribution t test:

teount(contribution by not contributing) 10.727%*x*
teount(Lau with Maros Baru) 3.280 **
teount(Lau with Simbang) 1.403 *

teount(Maros Baru with Simbang) 2.140 **

CRF is Contribution of Rice Farming
**x ** and *denote significance at p 0.01, 0.05 and 0.10,
respectively

Table 3 shows that rainfed rice farming accounted
for more than 50% of household income in Lau
District, with as many as 27 farmers (90.0%). In the
same way, there were 21 farmers (70%) and 13
farmers (57.5%) in the districts of Maros Baru and
Simbang, in which more than 50% of their income was
accounted for by rainfed fields. The t-test results
revealed significantly different (p=0.01) calculation,
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indicating that rainfed rice farming contributed to the
farmers’ household income in three districts.

In comparison, the contribution of rainfed lowland
rice farming to the household income of farmers in Lau
District was the highest. This was followed by Maros
Baru and Simbang District. Meanwhile, the t-test
showed significantly different calculation (p=0.05)
among districts. Also, Lau and Simbang District
displayed significantly different calculation (p=0.10).

Table 3 provides an overview of rainfed rice
farming in contributing to household income. Most of
the farmers earned their living by cultivating rice in
rainfed rice fields as their main occupation. This means
that rainfed rice farming is the main source that
contributes to household income compared to other
businesses. For farmers, rice farming plays a role in
providing staple food and a source of household
income for farmers (Barokah et al., 2014). The main
activities and main source of income for the
community, especially people in rural areas, still
depend on the agricultural sector. This means that the
livelihoods of most households depend on the
agricultural sector (Anton & Marhawati, 2016).

The dependence of farmers on income from
farming is still large. This is because farmers have not
tried hard to seek additional income apart from
farming. This rice farming income is what helps a lot
in running the economy and fulfilling the daily needs
of farmer families. Therefore, farmers need to
diversify in terms of seeking additional income in order
to meet family needs. Farmers' motive for
diversification is often more oriented towards income
stabilization (Nurasa, 2013). Farmers also need to add
work skills to find other jobs besides farming.

Farmers’ income outside of rice farming is very
diverse, both in agriculture and outside agricultural
sector (Syamsiyah et al., 2017). Other farms carried
out by farmers are typically food crops, maize and
pond farming. If the income from farming activities is
not sufficient, the farmers’ household tries to find work
outside of farming and non-agriculture in an effort to
meet the needs of family life (Norfahmi et al., 2017).
The income of farmers from outside the farm includes
rice motorcycle taxi, masons and laborers. With this
source of income, the welfare of farmer households
can be seen from the fulfillment of the farmer's living
needs as measured by the standard of decent living
needs (Pratiwi et al., 2018).
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Farmers Household Food Security

Food security is a very strategic and important
matter. Food is a basic need as well as the essence of
human life. Therefore, the right to obtain food is a very
important part of human rights (Aziz & Muharni
2016). Food crop farmers, in this case, farmers who
cultivated rice, are an important subject in food
availability. Farmers are important actors in food
availability, so it is necessary to identify the level of
household food security (Purwaningsih et al., 2015).
In three districts of Maros Regency, the difference of
farmers’ household food security of farmers in three
locations can be seen using independent sample t-test
analysis. The analysis results of household cultivation
resilience of rice farming in rainfed rice are displayed
in Table 4.

Table 4. Farmers Household Food Security in Maros

Regency
District SFE<60% SFE=60%
................. people ......cccccuunene
Lau 8(26.67%) 22 (73.33%)
Maros Baru 5(16.67%) 25 (83.33%)
Simbang 13 (32.50%) 27 (67.50%)

Household Food Security t test:

teount(contribution by not contributing) 14.996***
teount(Lau with Maros Baru) 0.036
teount(Lau with Simbang) 1.423*
teount(Maros Baru with Simbang) 1.966*

SFE is share of food expenditure: SFE<60% food secure,
SFE >60% food insecure

*k* % and *denote significance at p 0.01, 0.05 and 0.10,
respectively

Table 4 shows that in term of household food
security based on the share of food expenditure in Lau
District, the food secure households were 26.67% and
the food insecure households were 73.33%; in Maros
Baru District, 16.67% were food secure, 83.33% were
food insecure; and in Simbang District, 32.50% were
food secure and 67.50% were food insecure. These
results indicate that rainfed rice farming households
display the performance of food insecure farming in all
regions. Based on the t-test results, it was
significantly different (p=0.01), indicating that farmer
households were food insecure in all districts.

Based on the t-test results, the results were
significantly different (p=0.05) in Maros Baru and
Simbang District. This means that the percentage of
the number of farmer households that are food
insecure is smaller in Simbang District compared to
Maros Baru District. For Lau District and Simbang
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District area, it was significantly different (p=0.10).
This means that in Simbang District, the percentage of
the number of farmer households that is food insecure
is smaller than Lau District. Whereas, Lau and Maros
Baru District were not significantly different (p=0.05
and 0.10). This means that the percentage of farmer
households in Lau and Maros Baru Districts that are
food insecure is similar.

The composition of household expenditure can be
used as a measure to assess the level of economic
welfare of the community. The lower the percentage
of expenditure on food to total expenditure is, the
better the economic level of the community is (Rahmi
et al., 2013). The share of food expenditure can be
determined by household resilience because the share
of food expenditure is inversely related to food
security. The higher the share of food expenditure is,
the lower the level of household food security is.

Research Implication

The government always pays great attention to
efforts in increasing rice production. The system of
providing agricultural facilities and infrastructure
continues to be refined so that farmers can be more
productive in farming (Jamaluddin, 2016). Increasing
production of lowland utilization is very important
because rice fields are the main natural resources in
rice production (Danuri et al., 2017). The success of
increasing rice production in recent years has been led
by an increase in productivity, rather than strategy in
harvested area. The increase in lowland rice
productivity contributed around 56.1%, while the
increase in the harvested area accounted for 26.3%
(Jauhari et al., 2020).

Rice productivity in rainfed lowland is generally still
low, due to limited water for the needs of rice plant
growth which only depends on rainwater. Another
problem is the imbalance of nutrient content in the
rainfed lowland area. Efforts to improve crop
production and maintain productivity can be carried
out by meeting the needs of soil nutrients in a
balanced manner or with balanced fertilization (Yartiwi
et al., 2018). Likewise, farmers in Maros Regency in
general made use of balanced fertilizers in managing
rice farming in rainfed rice fields. The aim is to
increase rice production and maintain nutrient content
in rainfed lowland areas.

The contribution of rice farming in rainfed fields to
farmers' household income in Maros Regency was still
very dominant. This is because most farmers who live

in rural areas depend on agriculture for their
livelihoods. Agriculture is associated with rural areas
and some people work in the agricultural sector, as
well as an additional job opportunity (Zuhurony &
Susilowati, 2020). Rice farming greatly contributes to
the income of farmer families (Bulanta et al., 2019).
The lack of occupational diversification carried out by
farmers has created a very large dependence on rice
farming. As a result, rice farming income dominates
the income in the household. Therefore, an effort is
required to find other sources of income to increase
farmers' income to support income from rice farming.
The income obtained by farmers in Maros
Regency, especially at the research location, was from
the results of rice farming in rainfed rice fields, added
by income outside rice farming, which had an impact
on the household food security of farmers. In general,
farmers are more food insecure. This occurs because
there is no other income source apart from rice
farming, so farmers cannot meet household food
needs. Farmers have a strategic position in food
security, so they must have the ability to produce food
while also having sufficient income to meet family food
needs (Soedarto et al., 2020). Food security can be
achieved if sufficient food is fulfilled for the community
in terms of quality and quantity (Rahmawati et al.,
2020). Several aspects that can affect food security
are food availability, food security, food access and
food quality. These four aspects indicate that food
must be available in sufficient quantities and be
available at all times in a sustainable manner.

CONCLUSION AND SUGGESTION

This study shows the production of rainfed lowland
rice farming in three districts of Maros Regency, that
Maros Baru District had the highest amount of 5,247
kg, followed by Lau District (4,820 kg) and Simbang
District (4,488 kg). Rainfed rice farming’s contribution
to farmers’ household income in Lau District was
90.0%, Maros Baru District was 70.0%, and Simbang
District was 57.5%. Farmer households in those
districts had food insecurity with the food expenditure
share 73.33%, 83.33%, and 67.50%, respectively.

Farmers need to diversify their business apart from
rice farming. The effort that must be done is to
improve work skills to increase household income.
With the increase in income, the food security of
farmers' households will increase to become food
secure. Increased food security of farmer households
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means that welfare increases, meaning that food is
easier and more affordable for the households to
obtain.
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