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Abstract. The planting area, harvested area, production, and productivity of lowland rice have continued to be
increased to support rice self-sufficiency in Indonesia. Rice is a strategic commodity because it is a staple food in
Indonesia. This study aims to analyze the trend of harvested area, crop failed harvest, production, productivity,
and production risk as well as the effect of harvested area and risk of loss (failed harvest) on lowland rice
production in Jeneponto Regency. The type of data is secondary data of annual time series for the last 20 years
(2005-2024), sourced from the Central Statistics Agency and the Department of Agriculture. The data analysis
used trend analysis, coefficient of variation, and linear regression. The results of this study indicate that lowland
rice farming in Jeneponto Regency during the last 20 years (2005-2024) experienced an increasing trend in
harvested area of 893.82 hectares/year, crop failure area increased by 63.28 hectares/year, production increased
by 4,839 tons/year, and productivity only increased by 0.0061 tons/hal/year. The average risk of lowland rice
production is 35.09 percent, and the average area of crop failure is 99.32 hectares. The harvested area has a
positive and significant effect on lowland rice production, if the harvested area is increased by one hectare, rice
production will increase by 5.28 tons. The area of crop failure has a negative and significant effect on lowland rice
production, if the area of crop failure is increased by one hectare, rice production will decrease by 6.22 tons. Risk
management is important to be carried out so that the risk of loss can be minimized, so that production and
productivity continue to increase sustainably.
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1 Introduction

Rice farming in Indonesia has an important role not only as a staple food source for the community, but
also as a driving force for the rural economy and social sustainability. The availability of rice as a staple food is
highly dependent on rice farming activities, so national food security cannot be separated from the success of this
sector. About 95 percent of Indonesia's population depends on rice as a staple food, making rice farming an
integral part of people's social and economic life [1] ; [2].

Rice production as an important commodity in food security is often threatened by various risk factors that
can trigger puso or crop failure. Puso refers to a situation where rice crops cannot be harvested due to natural
disasters or other factors that result in losses [3]. This crop failure can be caused by various elements, including
climate change, pest and disease attacks, as well as suboptimal management in cultivation practices [4].

One of the most significant factors is the change in rainfall patterns. Research shows that extreme rainfall
variations can cause damage to rice crops [5]. Irregular rainfall not only causes flooding but can also lead to
drought, both of which have the potential to lead to crop failure [6] ;[5]. Understanding and analyzing rainfall
patterns is critical to mitigate these risks. The use of technology such as remote sensing to predict weather
patterns plays a key role in planning rice production [6]. Risk mitigation strategies, including the development and
implementation of efficient irrigation systems and the selection of seed varieties that are resistant to extreme
conditions, can help reduce the risk impact of puso [7].

Drought is another major problem that affects crop area and directly contributes to the risk of crop failure.
Research by Mamenun and Wati shows that extreme drought conditions can damage the productivity status of
land and in severe situations can lead to crop failure [8]. Climate change that causes weather uncertainty also
has the potential to exacerbate this situation, given that unexpected rainfall can affect planting and harvesting
times [9].

The impact of crop failure not only has implications for farmers' incomes, but also on national food security.
The productivity of rice farmland is closely related to household income and its contribution to the local economy
[10]. A decline in crop yields due to puso can affect the supply of rice in the market and spread throughout the
agricultural value chain. Research in areas that focus on economic substances such as rice production shows
that farmers who experience crop failure directly feel the impact of significant income loss, causing systemic
impacts on local and national economies [11].

Another key aspect emerging through the analysis of paddy production trends is the increasing variability
induced by climate change. Recent studies project a range of impacts on paddy yields due to local climatic shifts,
with climate models illustrating the potential disruptions to traditional cropping calendars [12]. The recognition of
these changes necessitates adaptive strategies among farmers and policymakers alike, underscoring the role of
climate-resilient technologies [13].

Based on the results of the 2023 Agricultural Census, in Jeneponto Regency, South Sulawesi Province,
the number of households that have food crop farming, especially rice, is 53,676 households, most of which only
have a rice field area between 0.2-0.49 hectares. According to data from the Central Statistics Agency (BPS) in
2024 in Jeneponto Regency, the rice planting area will reach 34,520 hectares, harvest area 34,421, rice
production will reach 181,580.78 tons, and productivity will reach 5.28 tons per hectare, and with a total rice field
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area of 25,995 hectares. This study aims to analyze the trend of crop area, puso area (crop failure), production,
productivity, and production risk, as well as the influence of harvest area and risk of loss (crop failure) on paddy
rice production in Jeneponto Regency, South Sulawesi Province, Indonesia.

2 Research method

This research was conducted in Jeneponto Regency, South Sulawesi Province. This study uses a
quantitative descriptive analysis method. The data collected in this study are annual time series secondary data
from 2005 to 2024 (the last 20 years). Secondary data sources were obtained from the Central Statistics Agency
(BPS) and the Agriculture Office.

The data analysis in this study includes trend analysis, coefficient variation (CV) analysis, and multiple
linear regression analysis. To analyze the trend of rice harvest area, puso area (crop failure), production, and rice
productivity, linear trend analysis was used. The formula used to analyze the data is as follows.

Trend Analysis:
Y =a+bX

Y = harvest area; heart area; production; productivity
X = Time Period (Annual)

a = intercept

b = coefficient

To analyze production risk, the coefficient variation (CV) formula is used, as follows.

v =Z x100%
X

CV = coefficient of variation
o = standard deviation
X = average rice production

To analyze the impact of risk of loss and harvest area on rice production, a multiple linear regression
formula was used, as follows.

Y = Bo + BiXy + BX,

Y = rice production

X4 = harvest area (ha)

X, = crop failure area (ha)
Bo = intercept

B1- B.= regression coefficient

3 Results and discussion
3.1 Trend of Harvest Area, Crop Failure Area, Production, and Productivity of Rice

Rice plants (Oryza sativa) are the main commodity in the agricultural sector in Indonesia. Rice not only
serves as the main food source for the majority of the population, but also as an economic driver in many regions.
To better understand the harvest area, crop failure area, production, and productivity of rice crops in Indonesia, it
is important to analyze the data and factors that affect these aspects.

The harvest area of rice farming in Jeneponto Regency over the last 20 years (2005-2024) has
experienced an upward trend of 893.82 hectares per year (Figure 1). This indicates that in general, rice farmers in
Jeneponto Regency have been able to manage rice farming more advanced and efficiently.
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Figure 1. The Trend of Rice Harvest Area in Jeneponto Regency in 2005-2024

Government policies continue to strive to support agricultural development through programs that increase
production capacity and ensure the availability of agricultural facilities and infrastructure. The availability of
irrigation and support for the appropriate use of fertilizers, as well as training for farmers are strategic steps that
need to be implemented [14]. However, another challenge faced is climate change which can lead to a decrease
in rice harvest area, especially if no mitigation measures are taken holistically [15].

The reduced area of rice farmland, as a result of various factors, including climate change, pest attacks,
and ineffective irrigation management, poses a serious challenge for farmers in South Sulawesi [16]; [17].
Research shows that climatic conditions have a strong effect on crop yields, where extreme weather factors such
as drought or flooding have a significant impact on rice agricultural yields [18] ;[19].
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Figure 2. Trend of Area of Failed Rice Crops in Jeneponto Regency 2005-2024

The area of puso rice crops (crop failure) in Jeneponto Regency during 2005-2024 shows an increasing
trend of 63,723 hectares per year. This shows that the increase in rice harvest failure is proven to be in line with
the trend of increasing rice harvest area. The higher the crop failure rate, the higher the risk of losses borne by
farmers.

One of the main causes of crop failure is increasingly uncertain weather changes, the impact of climate
change that is increasingly worrying [20] ; [21]. In the latest study, weather fluctuations, such as irregular rainfall,
greatly contribute to the presence of puso conditions am[22][23]. This uncertainty increases risks to rice
production, results in financial losses for farmers, and hampers food sovereignty goals [24].
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Figure 3. Rice Production Trends in Jeneponto Regency in 2005-2024

Rice production in Jeneponto Regency during 2005-2024 shows an upward trend of 4,839 tons per year.
This shows that the trend of rice production is in line with the trend of increasing rice harvest area. Success in rice
production is also influenced by government policies regarding the provision of subsidies for fertilizers and seeds,
which can lower production costs and increase farmers' access to quality inputs. In their daily lives, farmers are
often constrained by high input costs, and interventions such as subsidies can increase their motivation and
production capacity [25]. This is reflected in studies that show that increased access to subsidized fertilizers is
directly correlated with increased crop yields in several areas in South Sulawesi [26].

Another aspect that must be considered is the serious problem related to climate change and its impact on
rice production. Several studies show that weather fluctuations, including drought and unpredictable rainfall, can
harm both the quantity and quality of production [27] ;[28]. Therefore, the application of modern technology in
agriculture, including the use of efficient irrigation systems and wise management of water resources, is essential
to address these challenges.

Figure 4. Rice Productivity Trends in Jeneponto Regency in 2005-2024
The productivity of rice plants in Jeneponto Regency during 2005-2024 shows an upward trend of 0.0061
hectares per year (Figure 4). This shows that the trend of rice crop productivity is in line with the trend of
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increasing rice production. In addition to technical factors, the socio-economic aspect of farmers also plays an
important role in rice productivity. High production costs, lack of access to agricultural credit, and low availability of
quality seeds are significant challenges for farmers in South Sulawesi. Therefore, the development of a decision
support system for the right seed selection and marketing strategies for agricultural products is also needed to
improve farmers' welfare and rice productivity in this province [29].

3.2 Risks of Rice Production

Risk management in rice production involves many aspects, ranging from environmental, social, economic
to technological factors. Involving farmers in capacity building and counseling programs will greatly assist them in
understanding and managing the risks they face. Usually, the support of the government and related institutions is
also an important factor in creating better food security at the level of farmers' households.

In areas with limited agricultural land area, such as in Barru Regency, research shows that resource use
efficiency is key in managing production risks [30]. Optimizing the use of fertilizers and good farming techniques
can contribute to better and more consistent crop yields. Furthermore, Yanuarti et al. emphasize the importance
of identifying farmers' attitudes towards risk as this can be closely related to the decisions they make in managing
their farming [31].

In Jeneponto Regency over the past 20 years, the average area of crop failure (puso) has reached 99.32
hectares, with the highest crop failure area in Bontoramba District of 185 hectares, while the lowest crop failure
area in Tamalatea District is 24.3 hectares. On the other hand, the level of risk of rice farming production in
Jeneponto Regency in the same period has an average of 35.09 percent. The lowest level of rice farming
production risk was achieved by Batang District, which was 18.07 percent, while the highest production risk level
was in Tarowang District, which reached 67.39 percent (Figure 5).
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Figure 5. Risk of Rice Production and Crop Failure in Jeneponto Regency 2005-2024

External factors, such as climate change and price fluctuations, also have a significant impact on rice
production. Ristianti et al. pointed out that the Rice Farmers Insurance program in Tirto District, Pekalongan
Regency, is one of the government's strategies to protect farmers from the risks faced [32]. This program aims to
provide financial guarantees for farmers in the event of crop failure due to natural disasters or adverse price
fluctuations. Similar research by Joka et al. shows that agricultural extension workers also play an important role
in increasing rice productivity, by providing information and guidance to farmers on effective agricultural practices
[33].

3.3 The Influence of Crop Failure Risk and Harvest Area on Rice Production

The risk of crop failure is highly correlated with a variety of external factors, including climate change, pest
infestation, and fluctuations in soil quality. Research shows that the risk of crop failure increases with the area of
land planted, especially if it is not balanced with good management and the use of appropriate technology
[32] ;[34] ;[35].

Large harvest areas attract farmers to increase production to get better yields, but if accompanied by a high
risk of crop failure, such as during periods of extreme weather, the expected results cannot be achieved. Studies
conducted in several districts show that variations in the handling and use of agricultural techniques have a
significant effect on crop yields, showing that efficient land use can reduce the risk of crop failure faced by farmers

[9] ; [36].
Table 1. The Influence of Crop Failure Risk and Harvest Area on Rice Production
Description Coefficients Standard Error t Statistic P-value
Intercept 7,199.2595 8,074.8892 0.8916 0.3851
Planted Area 5.2834*** 0.3441 15.3564 0.0000
Crop Failure Area -6.2235*** 1.7030 -3.6544 0.0020
R Square 0.9332
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F Statistic 118.6957***
Significance F 0.0000
Source : Secondary Data Analysis, 2025.

The risk of crop failure (risk of loss) and the harvest area of rice farming simultaneously had a significant
effect on rice production by 93.32 percent. Through partial tests, the harvest area had a positive and significant
effect on the level of 99 percent confidence in rice farming production in Jeneponto Regency. If the land area
increases by one hectare, rice production will increase by 5.2834 tons. This can be interpreted that the wider the
rice harvest, the more rice production increases. The risk of crop failure has a negative and significant effect on
the level of 99 percent confidence in rice production, meaning that if the area of crop failure increases by one
hectare, rice farming production will decrease by 6.2235 tons. This means that the higher the risk of crop failure,
the more rice production will decrease.

When the risk of crop failure can be managed or minimized, such as through insurance or risk mitigation
policies, then the negative impact of a higher crop area can be minimized, allowing farmers to focus more on
increasing productivity. This shows that the adoption of sustainable agricultural practices and the appropriate use
of technology are essential in optimizing agricultural yields [37] ;[6].

The risk of crop failure and harvest area have a significant impact on rice production, and effective
management of these two factors is critical for the sustainability and improvement of the agricultural sector.
Policies that support a combination of technology, education, and financial support will be crucial in improving
food security and farmers' welfare [38] ;[39].

4 Conclusion and recommendation

In Jeneponto Regency over the last 20 years (2005-2024), paddy rice farming has experienced a trend of
increasing harvest area by 893.82 hectares per year, crop failure area increasing by 63.28 hectares per year,
production increasing by 4,839 tons per year, and productivity only increasing by 0.0061 tons per hectare per
year. The level of production risk of paddy farming during this period was relatively high, which averaged 35.09
percent, with the lowest production risk in Batang District which was 18.07 percent, while the highest production
risk level in Tarowang District reached 67.39 percent. Meanwhile, the average crop failure area (puso) reached
99.32 hectares, with the highest crop failure area in Bontoramba District of 185 hectares, while the lowest crop
failure area in Tamalatea District was 24.3 hectares. The harvest area has a positive and significant effect on
paddy rice production, if the harvest area is added to one hectare, paddy rice production will increase by 5.28
tons. The area of crop failure (risk of loss) has a negative and significant effect on rice field production, if the area
of crop failure increases by one hectare, then rice production will decrease by 6.22 tons. Risk management is
important to do so that the risk of loss can be minimized, so that production and productivity continue to increase
continuously.
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