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Abstract. Rice farming in Nganjuk District, East Java Province, was
conducted once a year. However, it plays an important role in the farmer
households' livelihood in this shallot-producing centre. Rice has economic
and social value to farmers aside from their main income from shallot
farming. This study aims to analyse the role of rice farming in the
community's rice reserves. The analysis applied in this study was descriptive
quantitative. The results show that, on average, farmer households consist
of four members, and most of their land areas are grown with shallots. Rice
farming maximises family labour. The rice produced is not sold by farmers
but stored and milled to meet household needs. Overall, farmers' rice
production is sufficient and surplus to some extent. However, some farmers
with relatively small landholdings buy additional rice. There is no specific
farmers' management of the rice surplus. Rice price fluctuations do not affect
farmers' behaviour in rice consumption, resulting in strong food security.
The government needs to enhance rice production, especially in this shallot-
producing centre. It is also necessary to synergise programs among
stakeholders to maintain food reserves for the community's food security.

1 Introduction

Land is a very important resource in the agricultural system. Soil type, land quality, and
supporting infrastructure influence farmers in choosing the types of crops that can be planted
and their productivity. Nganjuk District is known as the second largest shallot national
production centre after Brebes District [1,2]. It is undeniable that shallot crops with high
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economic value bring the welfare level of Nganjuk farmers better than that of other farmers
in the rice-field agroecosystem [3,4].

On the other hand, rice, the staple food produced from rice cultivation in paddy fields,
places farmers not only as rice producers but also as rice consumers. For wetland farmers,
the rice produced from cultivation activities fulfils family consumption and income
requirements by selling production to the market. Thus, the productivity and sustainability of
rice farming are important for farmers' income and are crucial for the food security of farmer
households.

For most farmers, the function of rice produced from the land is not only to fulfil their
food needs but also to reflect the success of their farming efforts. Access to rice becomes
easier, and the availability of rice is a form of effort to overcome fluctuating rice prices in
the market so that food stabilisation at the household level is maintained. The potential of
rice stock by farmers is relatively large, so rice functions as a crucial food reserve in the case
of emergencies or crises. In other words, rice is the main pillar for creating food security and
improving farmers’ welfare [5].

Farmers face complex and multifaceted challenges in meeting their household needs.
Navigating limited land, fluctuating commodity choices, pricing, income, wages, water
availability, and the impacts of climate change and policy shifts are among the many
challenges faced by farmers. Based on this description, this study aims to analyse the role of
rice farming in the shallot production centre on the food security of farmer households. A
description of the dynamics of the phenomena occurring in the field is expected to provide
insights for preparing policy recommendations related to national food policy.

2 Methodology

This study was conducted in two villages, Sidokare and Mojo Rembun, in the Nganjuk
District, East Java Province. The locations were purposively selected, and respondents were
chosen using purposive sampling with the consideration that the two villages are shallot
production centres and are considered to have sufficient relevance to the objectives of the
study with the diversity of farming patterns carried out by farmers in their efforts to meet
household rice consumption. The respondents consisted of individuals and institutions (Table
1). Primary data were collected through structured questionnaires and interviews with the
respondents. Secondary data and other supporting information were obtained from key
informants and authorised, credible, and official agencies/institutions. In addition, data and
information were based on literature studies from national and international scientific
journals.

Table 1. List and number of study respondents.

No Respondents Total
1 | Nganjuk District Agriculture Office staff 1
2 | Agricultural Extension Centre Office staff 1
3 | Agricultural extension worker 2
4 | Village government officer 2
5 | Farmer group 3
6 | Farmers 50

The collected data and information were then analysed through descriptive statistics using
Excel software and presented in tabulations and figures. The role of rice farming in farmers'
paddy fields in the shallot production centres was analysed using a descriptive quantitative
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approach to determine the dynamics and description of the study area. The preparation of
alternative policy recommendations is carried out with a synthesis approach to the
phenomena observed in the field and elaborates on the results of similar studies.

Addressing the research objectives from a socio-economic perspective, it started by
analysing the characteristics and dynamics of agricultural businesses in the location. To
assess the performance of rice farming, the average farmers’ production was compared to
that of national and regional average production. Moreover, the dynamics of agricultural
labour use and cost structure are needed to further determine farming performance and
harvest handling. The adequacy of rice for farmer households can be determined by
subtracting total consumption from total production, resulting in a surplus or deficit
condition. The adequacy level of farmer households for rice is obtained by dividing the total
consumption by the total production and is shown as a percentage.

3 Results and discussion

3.1 Farmer characteristics and overview of rice farming

Farmers' activities in cultivating rice are integral and have become a unified system that
contributes to sustainability and farmers’ welfare in shallot production centres. Farmers'
decisions in choosing the type of crop to be planted are influenced by many diverse factors.
Land condition and availability, climate, water, demand, crop rotation, productivity,
production cost, level of knowledge, government policy, personal goal motive, perception of
farm risk, and recommendations from extension workers are among the many reasons
expressed by farmers.

There were two farmer groups, with 88% of the members deciding to plant rice on their
land, while the remaining 12% chose not to plant rice on their land (Table 2). The average
age of farmers in the study area was at the productive age of 47 years. The average age of
farmers who grew rice was relatively older (48 years) than that of those who did not grow
rice (42 years). The education level of the farmers was nine years or equivalent to junior high
school. The group that planted rice had a relatively lower education level than the group of
farmers who did not grow rice.

Table 2. Characteristics of farmer respondents in Nganjuk District, 2022.

Planting No_t
No Characteristics Unit rice planting Total
rice
(n=44) (n=6) (n=50)
1 | Average age of household head year 48.55 42.33 47.80
2 | Averaged education level of household head year 8.61 12.17 9.04
3 | Area of land owned and managed ha 0.09 0.12 0.10
4 | Area of land non-owned and managed ha 0.24 0.35 0.25
5 | Number of household members people 3.50 3.67 3.52
6 If\EIll;nn:ltI)legr of household members involved in " 39.07 3028 38.02

Landholding consisted of owned and non-owned land, relatively varying in both groups
of farmers who grew and did not grow rice. The average owned and non-owned land areas
in the group of farmers growing rice were 0.09 ha and 0.24 ha, respectively. Meanwhile, the
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owned and non-owned land areas in the group that did not grow rice were 0.12 ha and 0.35
ha, respectively. Farmers have reported that land size affects potential rice production. The
larger the land size, the more production there would be, and its market value contributed to
increasing income.

The average number of farmer household members was three to four persons, with the
involvement of household members in agricultural activities being relatively the same at
around 38%. In the group of households that grew rice, the involvement of household
members was relatively higher than that in the group of farmers who did not grow rice.
Farmers' efforts to obtain income from non-farming were also carried out through activities
such as farm labourers, employees, and trading. Farmers who worked as traders were related
to farms, such as selling shallot seeds.

The diverse descriptions of farmers’ characteristics in the study location confirmed the
findings of other studies. Santoso et al. [6] mentioned that experience and age are significant
characteristics of technology adoption and profit levels, especially in horticultural crops. The
decision of farmers to plant rice was explained in more detail by Hayati and Maisaroh [7] by
considering factors such as the scale of land cultivated, farming experience, and variations in
income based on the commodities grown. Furthermore, at the national level, the connection
between rice cultivation and rural areas' food security differs from the aforementioned
phenomena. Farmers in rural areas are usually characterised by relatively homogeneous
communities, small-scale producers, and low value-added, as well as conditions
characterised by the phenomenon of widespread poverty due to low wages, limited land, and
landless farmers who become labourers for other farmers [8].

There were three types of cropping patterns (Fig. 1), and most farmers (88%) chose the
paddy-soybean-shallot-shallot cropping pattern. Rice in the study location was planted once
a year at the beginning of the rainy season and harvested 90 days later. The shallot-soybean-
shallot-shallot pattern was chosen by 2% of the farmers, and the remaining 10% chose to
plant shallots throughout the seasons. Only a small amount of rice produced by farmers is
sold to other regions during the harvest season. Farmers preferred to store the rice they
produced and processed periodically into hulled rice for consumption.

Shallot-Soybean-Shallot-Shallot
2%

Shallot-Shallot-Shallot-Shallot
10%

Paddy-Soybean-Shallot-Shallot
88%

Fig. 1. Cropping patterns at the study locations in Nganjuk District, 2022.

It was an interesting finding that soybean crop functions as an intercrop until the dry
season which was the beginning of the planting season for shallots and contributed to shallot
productivity. Soybean has a relatively short growth cycle of less than 90 days. Growing
soybeans has long been carried out by farmers and was confirmed by extension workers.
Soybean plants provide additional benefits as nitrogen enhancers in the soil, which increases
soil fertility.
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Meanwhile, as the farmers’ main commodity, shallots contributed the most to the
structure of farm household income. Shallot is grown from bulbs ready for planting,
undergoes a storage process, and is produced from the previous planting season harvest.
Shallots have a growing cycle of 60—70 days. However, the harvesting age for shallot seeds
is relatively shorter than that for shallots sold for consumption, that is, 50 days after planting.
This condition was practical in that the farmers' income from shallots was only one season,
while the next season was prioritised for seed needs. Shallot stock for seed can also be sold
as seed to other farmers in need. The dilemma of selling or not is often faced by farmers when
the price of shallot seeds soars, approaching the shallot planting season.

The farmers’ decision to apply the rice-soybean-shallot-shallot cropping pattern also
considered it more economical and easier when tilling the soil. If the last shallot harvest
season approached the rainy season and coincided with the rice planting season, when the
availability of water was considered sufficient, the piles of the rows used for shallot planting
were ploughed using a tractor for rice planting. The process of raising the soil surface or
recreating a piled row of planting was carried out in stages immediately before the soybean
and shallot planting seasons. As a result of this continuous land tillage, the soil can be
properly cultivated between the seasons.

The preceding agricultural system showed the importance of an integrated agricultural
approach in which farmers could utilise land efficiently and have an impact on the costs and
maximisation of yields throughout the year. Indirectly, the cropping pattern applied by the
average farmer reflected the farmers’ adaptation to climate change and environmental
conditions, as well as minimising risks to the farm due to the outbreak of pest attacks due to
an uninterrupted planting season with the same type of crop throughout the year.

3.2 Rice farming performance and rice consumption adequacy level of farmer
households

The production of rice planted in the rainy season in 2022 at the study locations varied
considerably depending on the land area managed by the farmers. The average rice
productivity per ha was 5.86 tons of harvested wet unhusked grain (GKP) per season or 5.27
tons of dried unhusked grain (GKG) per season, equivalent to 3.32 tons of milled rice. This
rice yield is compared to those of regional and national rice yields, i.e., 5.23 tons of GKP per
ha. On the other hand, the average rice yield in East Java Province was 5.62 tons of GKP per
ha in 2022 [1,2].

Farmers in the study site cultivated rice by maximising the use of family labour (Table
3). In the activities of tillage, planting, harvesting, and transporting, farmers preferred to pay
labour on a lump sum basis, except for farmers who have a narrow landholding area. On
average, activities applied to family labour were routine activities such as weeding, spraying,
and fertilising. An interesting finding was the relatively high involvement of household
members, especially women, which was higher in rice farming than in shallot farming. The
involvement of female labour during the shallot growing season was only observed before
planting, such as in cutting the bulbs and post-harvest, tying shallot bulbs together, and then
storing for seeds or "ombyok" activity, which was conducted at the farmers’ houses.

In general, the cost required for rice cultivation in a season was IDR 17.1 million. Total
costs for procurement of production inputs such as seeds, fertilisers, and pesticides, as well
as herbicides, amounted to IDR 4.6 million. The total cost of labour expenditure from land
preparation to post-harvest was IDR 11.7 million. The largest proportions of costs were for
harvesting, tillage, and planting activities. In contrast, the largest component of input costs
was fertiliser purchase. The rice farming cost analysis is shown in Table 4.
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Rice farming was still feasible for farmers as the ratio of the revenue to the costs incurred
(R/C ratio) was 1.54 (above 1), and the ratio of profits to costs (B/C ratio) was 0.54. Rice
farming practices and applied technology were relatively moderate, similar to rice farmers in
general in Java. Tillage and harvesting activities utilised agricultural machinery, such as
tractors and combine harvesters. The seeds planted also adopted certified seeds. Fertiliser
was available at agricultural kiosks within the village, and the fertilisers adopted were
subsidised. The rice farmers tended to use excess fertiliser because of the excess fertiliser left
over from previous shallot crops and chose to buy more at the stores if needed by observing
rice growth.

Table 3. Proportion of labour in rice farming activities in Nganjuk District, 2022.

. Family labour | Non-family (hired) labour
No Job description
(%) (%)
1 Tillage 9.38 90.62
2 Planting 0.57 99.43
3 Weeding 44.50 55.50
4 Spraying/pest control 53.00 47.00
5 Fertiliser application 54.00 46.00
6 Harvest 5.74 94.26
7 Transport 20.00 80.00

Table 4. Cost structure of rice farming in the study site, Nganjuk District, 2022.

No Activity description/type of input If};i;i;s)t Pro;()(;)r)tlon
1 Cost of labour
a. Tillage 2,874,881 16.78
b. Plant 2,941,951 17.17
c. Weeding 694,990 4.06
d. Spraying/pest control 863,048 5.04
e. Fertiliser application 635,819 3.71
f. Harvest 3,633,500 21.21
g. Transport 121,905 0.71
2 Cost of input
a. Organic fertiliser 113,312 0.66
b. Herbicide 598,326 3.05
c. Seeds 825,859 4.82
d. Pesticide 1,088,660 6.35
e. Chemical fertiliser 2,067,939 12.07
3 Other costs
+ Irrigation cost 749, 201 4.37
4 Total cost 17,134,249 100.00
5 Revenue 26,394,100
6 Benefit (profit/loss) 9,259,851
7 B/C ratio 0.54
8 R/C ratio 1.54
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Almost all farmers in the study locations did not sell their rice grains immediately after
harvest. The harvested grain from the field was transported to the respective farmers’ houses
for storage after drying under the sun. The drying process of the harvested rice grains until
ready to mill shrinks the weight of the rice grains. The average weight loss from GKP to
GKG was 85%. Furthermore, rice grains are processed into milled rice, or GKG to milled
rice, in local mills, making the weight decrease to 60% on average. The conversion rate from
GKG to milled rice was determined by the quality of the rice grains. The per capita rice
consumption in East Java Province is 1,532 kg per week.

Based on the assumptions above, the farmers’ rice production of rice grain and milled
rice consumption are shown in Table 5. In general, farmers allocate farmland for rice farming
in accordance with the number of their household members. Rice grain produced and milled
rice consumed by the farmers in a year was still in surplus throughout the year.

The rice surplus and level of consumption adequacy were also influenced by other factors.
Some farmers gradually sold their rice grain until the next rice-planting season. Farmers'
motives for selling varied, including paying debts, obtaining working capital for the next
season, paying children's school fees, and other sudden and tentative needs. However, the
decision to sell the grain gradually was not always an option taken by farmers. In some cases,
in addition to the option of selling rice grain, farmers still had the opportunity to sell shallot
seed supplies that were originally intended to be planted in the planting season after the rice
harvest. Besides being sold for seed among farmers, shallot seeds can also be sold to the
market as shallots for consumption. Another option to earn additional income also arises from
farm labour activities. Meanwhile, farmers also allocated milled rice for social activities or
to help other relatives in need.

Table 5. Rice sufficiency level of farmer households in Nganjuk District, 2022.

No Ca.tegory of Total ri'ce Total ric.e Surplus/deficit Adequacy
rice area production consumption rice level
(ha) (kg) (kg/year) (kg/year) (%)

1 <0.1 825.27 253.43 571.84 69.29
2 0.11-0.20 555.73 282.35 273.38 49.19
3 0.21-0.30 44415 277.19 166.96 37.59
4 0.31-0.40 631.50 287.09 344 .41 54.54
5 >0.41 840.11 316.78 316.78 62.29

Farmers' decision on the use of rice grain for self-consumption, direct sale, gradual sale,
or a combination of those choices was an economic behaviour influenced by risk factors and
the profit obtained [9]. The pressure from household financial needs increases the opportunity
for farmers to sell rice grains [10]. The emergence of alternative options for obtaining
additional income by not selling rice was not in line with the results of previous studies
[11,12], which stated that farmers were peasants and had low bargaining power. This
condition indicated that diversification in cropping patterns throughout the seasons by
growing high economic value crops such as shallots was one of the keys to improving farmer
households’ income.

The behaviour of farmers to store rice grain for specific purposes such as seed supplies,
milled rice for consumption, or selling it gradually could be considered as a food reserve for
farmer households. It was the farmers’ response to changes in grain prices in line with the
results of previous research [13], where the farmers did not react immediately by selling rice
grain, even though the rice price rose in the market. This was in contrast to the shallots sold,
which were relatively more sensitive to price changes. This condition should also be
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considered as an opportunity for increasing national rice production in other rice-producing
centres that have at least one rice-growing season in a year.

There was no special treatment of surplus conditions in the production of both rice grain
and milled rice in the shallot production centre carried out by the farmers and related agencies.
The surplus of rice and grain lasted until the next rice harvest season. This was an opportunity
to increase the volume of local government rice reserves by involving the community’s food
reserves. Prior to focusing on this opportunity, it is necessary to establish programs oriented
towards the interests of farmers and improve the governance of food reserves [14].

4 Conclusions and policy recommendations

4.1 Conclusions

Rice farming in the shallot production centres was an inseparable farming system and had an
important role in fulfilling the farmer households’ food demand. In addition, another function
of rice farming once a year contributed to increasing the shallot yield if it was preceded by
soybean intercropping. In addition to reducing pest outbreaks, rice farming has improved soil
fertility and reduced production costs. By adopting cropping patterns of different crops, the
farming system was economically profitable, socially accepted, and environmentally friendly.

Rice farming was feasible by maximising family labour involvement. The food demand
of the farmer households for rice was significant, as indicated by the relatively excessive
fertilisation application in one year or throughout the cropping seasons. Alternative income
sources, such as selling shallot seed supplies and working as farm labourers, strengthened
food security at the community level. There was no management of the rice surplus carried
out by the farmers and related agencies. However, there was potential for increasing local
government food reserves by strengthening community food reserves.

4.2 Policy recommendations

The alternative policies suggested are as follows: (1) the Ministry of Agriculture and local
governments can carry out programs and activities to increase national rice production,
considering that rice planting area enhancement is still possible; and (2) local governments
and related agencies can collaborate to increase the volume of local government food reserves
along with programs and farmers’ interests oriented towards improved governance.
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