



The History, Current Status, and Political Suggestions of Soybean Cultivation in Korea
Abstract
Soybean (Glycine max L.) is a high-protein and high-lipid crop widely cultivated around the world and utilized in various forms, including food products, vegetable oil, animal feed, and functional food ingredients. In Korea, soybeans are closely linked to traditional food culture and are consumed in diverse forms such as fermented soybean products, tofu, namul (seasoned vegetables), and multigrain rice. Accordingly, soybean varieties have diversified based on their intended uses. Recently, interest in bioactive compounds such as isoflavones has increased, further highlighting the value of soybeans as a source of functional foods. However, soybean is highly sensitive to both biotic and abiotic stressors, with yield and quality heavily influenced by water stress in particular. Extreme weather events such as droughts and heavy rainfall—exacerbated by climate change—pose a serious threat to stable soybean production. Moreover, complex issues such as rural aging, technological disparities, and unstable market prices have led to a decline in self-sufficiency rates and increased reliance on imports. In light of these challenges, this study aims to review the history and current status of soybean cultivation in Korea and to propose strategies for stabilizing production and improving self-sufficiency. In particular, it seeks to explore strategic directions for enhancing the sustainability of Korea’s soybean industry and strengthening national food security through the development of climate-resilient varieties, improvement of cultivation techniques, establishment of effective technology dissemination systems, and expansion of policy support.
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1. Introduction
  Soybean (Glycine max L.) is a highly valuable economic crop that is widely cultivated in both developed and developing countries (MacCarthy et al., 2022). It is primarily used for food products, vegetable oil, and animal feed. In Korea, soybeans are consumed in various forms depending on their intended use, including fermented soybean products, tofu, namul (seasoned vegetable dishes), green soybeans, and multigrain rice, with a range of cultivars being produced to meet these diverse needs (Oh et al., 2024).
  Soybeans are classified as high-protein oil crops, consisting of approximately 40% protein and 20% lipids (Aher et al., 2018)
. They are also rich in a variety of bioactive compounds, such as isoflavones, saponins, lecithin, and flavonoids, which make them a widely used ingredient in functional foods (Seo et al., 2022). Soy-based foods have been found effective in the prevention and treatment of various common diseases, including cancer. Isoflavones, in particular, have been reported to help prevent certain types of cancers such as breast, prostate, and colorectal cancers, and to reduce the risk of menopausal symptoms, osteoporosis, and cardiovascular diseases (Bae et al., 2021; Man et al., 2021; Messina, 2010, 2016; Rhim, 2020; Swallah et al., 2023; Zaheer and Akhtar, 2017). Recently, there has been increasing interest in the physiological functionality of soybeans, particularly those with anti-cancer, antioxidant, anti-obesity, anti-hemolytic, and antifungal properties (Oh et al., 2024).
  Since the 1990s, the uses of soybean have greatly diversified, accompanied by an increasing preference for high-quality soybeans. Previously, fermented soybean varieties were predominant, but from this period onward, soybeans have been diversified according to their uses, including varieties for fermentation, sprouting, fresh green soybeans, rice-mixed soybeans, and rice cake ingredients. Fermented soybean varieties serve as the primary raw material for fermented foods and are among Korea’s representative traditional foods. These varieties are generally characterized by large seed size, high protein content, and yellow seed coat color, which are considered indicators of high quality. Sprouting soybeans have been used as a traditional food ingredient since before the Goryeo Dynasty, with a short cultivation period and little seasonal influence, allowing them to be consumed fresh as vegetables throughout the year. Particularly during winter, when vegetable supply is limited, sprouting soybeans play an important role as a source of vitamin C. Colored soybeans, such as black soybeans, have been used as rice-mixed soybeans and have been utilized not only as staple foods mixed with rice, barley, and other grains but also for various purposes including soy sauce, rice cake ingredients, confectionery, and medicinal uses (Park et al., 2000).
  Meanwhile, soybean yield, quality, and the content of various bioactive compounds are greatly affected by biotic stress factors such as diseases, pests, and weeds, as well as abiotic stress factors including drought, flooding, high temperatures, and salinity (Lee et al., 2003; Lee et al., 2021; Miransari, 2016). Soybean is a crop with a very high water requirement, needing approximately 50% of the seed weight in moisture for successful germination (Lee et al., 2010). However, water demand varies according to the growth stage. Particularly, soybeans are highly sensitive to water stress during flowering to pod formation stages, which can cause significant yield reductions (Desmond et al., 1985; Griffin & Saxton, 1988; Scott et al., 1989; Evans et al., 1990; Jung et al., 2011). Some studies have reported yield reductions of approximately 24–50% per unit area under water stress conditions (Frederik et al., 2001; Sadeghipour & Abbasi, 2012; Shin et al., 2015). Therefore, minimizing water stress through timely and appropriate irrigation and drainage management is critical for establishing cultivation technologies that ensure stable soybean production (Kim et al., 2009; Jung et al., 2022).
Further, soybean has specific nutrient requirements to achieve optimal growth, development, and yield. As a leguminous crop, soybean can fix atmospheric nitrogen through symbiosis with Rhizobium bacteria; however, it still requires adequate soil nitrogen, particularly during early vegetative growth before nodulation is fully established. Phosphorus is essential for root development, nodulation, and energy transfer, while potassium is crucial for water regulation, enzyme activation, and stress tolerance. Secondary nutrients like calcium, magnesium, and sulfur, along with micronutrients such as iron, zinc, molybdenum, and boron, also play vital roles in physiological functions and reproductive success. In recent years, researchers have explored organic nutrient management for soybean cultivation, and the results have been promising (Aher et al., 2022a). Organic sources such as compost, farmyard manure, green manure, and biofertilizers have demonstrated the ability to supply essential macronutrients—nitrogen, phosphorus (Mandale et al., 2019), and potassium (Mandale et al., 2018) as well as micronutrients (Aher et al., 2022b), particularly zinc (Yashona et al., 2018). Moreover, growing organic soybean not only ensures high-quality produce free from chemical residues but also contributes to the sustenance of soil health by improving soil structure, microbial activity, and long-term fertility. Therefore, both conventional and organic nutrient management strategies, when tailored to specific soil and crop conditions, are critical for optimizing soybean productivity and promoting sustainable agriculture (Dotaniya et al., 2020).

  This study aims to enhance the understanding of soybean cultivation in Korea and reassess field challenges prior to developing standardized cultivation techniques and climate-resilient varieties capable of effectively responding to climate change-induced extreme weather events. The goal is to propose strategies that contribute to increasing farmers’ incomes and improving soybean self-sufficiency rates.
2. Origin and Cultivation History of Soybean in Korea
2.1. Origin of Korean Soybean
Soybean (Glycine max L.) is an annual herbaceous plant belonging to the Fabaceae family in the order Rosales and is cultivated as a food crop. The earliest recorded mention of soybean appears in the Chinese classic poetry collection Shijing (Book of Songs), compiled during the Zhou Dynasty, spanning the Spring and Autumn and Warring States periods, where it is referred to as “dou (豆).” In southern China, small-grained beans similar to red beans were introduced and called “xiao dou (小豆),” while the original soybean was referred to as “da dou (大豆).”
  In 1933, the Japanese scholar Yada limited the origin of soybean to northeastern China (Manchuria). In 1965, Do Yu-ho of North Korea discovered evidence of soybean seeds carbonized and adhered beneath pottery from the Bronze Age in Osuri, Deokcheon County, South Pyongan Province. In the same year, Kim Hong-il argued that Korea, along with northeastern China, could be considered a center of origin for soybean. In South Korea, in 1972, pottery containing soybeans was excavated from Bronze Age archaeological sites near the construction area of Paldang Dam in Yangpyeong County, Gyeonggi Province.
  From a genetic perspective, the origin of soybean can be traced back to ancient Manchuria and the Korean Peninsula, with its cultivation likely commencing in earnest during the Bronze Age (Lee, 1984).
  2.2. History of Soybean Cultivation in Korea
  It is presumed that legumes on the Korean Peninsula underwent domestication from wild species to become cultivated crops. Due to their nitrogen-fixing ability, soybeans were highly valued in traditional agriculture for enhancing soil fertility and increasing the yield of intercropped plants. Additionally, soybean cultivation was considered essential in relation to livestock farming, as soybeans and their by-products were likely used effectively as animal feed (Park, 2016).
  Korea is unique in consuming soybeans as sprouts, and this practice has been recorded since the Goryeo Dynasty (Hwang et al., 2002).
  To maximize profitability and increase land use efficiency in soybean cultivation, double cropping systems are predominantly employed, where a winter crop is rotated following the summer crop. Typically, the leguminous soybean is sown from mid to late June and harvested in early to mid-October. Subsequently, cereals such as wheat or barley are sown in late October and harvested in early to mid-June of the following year. Additionally, crops such as garlic, onion, radish, cabbage, and tobacco are sometimes cultivated after soybean harvest (RDA, 2018; RDA, 2021). Furthermore, various cropping systems including crop rotation, intercropping, mixed cropping, relay cropping, and companion cropping are practiced (RDA, 2021).
  Cultivating soybeans in such double cropping systems can reduce continuous cropping damage and enrich the soil through nitrogen fixation via symbiosis with root nodule bacteria (Bradyrhizobium japonicum (Kirchner) Jordan) (Min et al., 2025). For monoculture soybean cultivation, early June is considered the optimal sowing time, whereas for double cropping systems, late June is preferable. In the central regions, the sowing deadline for paddy soybean is approximately July 20. Therefore, the sowing period must be determined considering profitability, cultivar (ecotype and traits), region (climate and soil properties), cultivation method, and cropping system (double cropping) (RDA, 2021; Won et al., 2021).
  Currently, rice is the most widely cultivated crop in paddy fields in the southern regions of Korea (Kim and Lee, 2009). However, the annual per capita rice consumption in Korea has declined from 119.5 kg in 1990 to 56.7 kg in 2022, showing a decreasing demand trend (MAFRA, 2023). To address this issue, since 2002, the cultivation of soybeans in paddy fields has been actively promoted to maintain an appropriate rice cultivation area for stable rice supply and to improve the domestic soybean self-sufficiency rate. Income compensation policies for soybean farmers are also being implemented to support this initiative (Kim and Cho, 2004).
3. Current Status of Soybean Varieties and Cultivation in Korea
3.1. Soybean Varieties in Korea

Recently, interest in health has increased, and the food market for functional components derived from plants is expanding. In line with this trend, various soybean-based products have been developed, necessitating the advancement of technologies to improve soybean productivity. With the accelerating aging of rural populations, it is essential not only to expand soybean cultivation but also to develop varieties suitable for mechanized farming that contain functional components to enhance farmers’ income (Oh et al., 2024).
The introduction of soybean varieties in Korea is estimated to have begun in 1907 when the Agricultural Demonstration Farm imported the Japanese purple soybean variety ‘Sekihyo.’ Artificial hybridization of soybeans was initiated at the Agricultural Demonstration Farm in 1919 and continued until 1938; however, there is no record of varieties being officially developed during this period (Lee, 2003). In 1913, the first domestic landrace varieties were isolated and improved through pedigree selection. Prior to the 1960s, superior lines were isolated and propagated by pedigree selection. The first hybrid variety, ‘Gwanggyo,’ was developed and distributed in 1969.
During the food shortage era until the 1970s, varieties with high yield potential were developed. In the 1980s, due to industrial advancement and rural population decline, varieties adapted to mechanization were bred. The 1990s, following the establishment of the WTO system, focused on breeding for diverse uses and high quality. Since the 2000s, breeding goals have diversified to include functional quality, food safety, use differentiation according to consumer preferences, safe production, and high added value (Kim et al., 2006).
As the homeland of soybean, Korea possesses a large collection of native soybean germplasm—approximately 8,000 accessions held at the Agricultural Genetic Resources Center. Breeding programs aimed at improving the weaknesses and preserving the strengths of these native soybeans are currently underway (Ko et al., 2011). 
Fig. 1. Representative traditional Korean soybean landraces. (A), Ajukkari-kong: a landrace with elongated, castor bean-shaped pods; (B), Jwinuni-kong: a small black-seeded soybean; (C), Orial-tae: a large, round soybean resembling a duck egg; (D), Seonbi-jabi-kong: a traditional landrace known for its small seed size and early maturity; (E) Bam-kong: a chestnut-colored soybean with a smooth seed coat; (F) Seoritae: a black-coated soybean with green cotyledons.
3.2. Current Status and Challenges of Soybean Cultivation in Korea
  Recently, there has been an increasing trend of farmers cultivating soybeans in fallow land or paddy fields to maintain an appropriate area of rice paddies, stabilize domestic rice supply, and improve the self-sufficiency rate of soybeans. However, when soybeans are grown in paddy fields with high soil moisture content due to issues such as poor drainage, problems such as delayed early growth and underdeveloped root systems often occur. Simultaneously, excessive aboveground growth leads to a higher top/root ratio (T/R ratio) (Kim and Cho, 2005). Additionally, during soybean cultivation in paddy fields, maintaining an optimal groundwater level is critical since high groundwater can cause waterlogging stress, while low groundwater levels may lead to drought damage. Therefore, considerable effort is required to regulate groundwater levels, and it is essential to cultivate soybean varieties suitable for paddy field conditions (Lee et al., 2010; Lee et al., 2020).
  While the entire process of rice cultivation—from sowing and transplanting to harvesting—has been mechanized, the mechanization of field crop cultivation, including soybeans, remains insufficient (Oh et al., 2024). Mechanization can improve harvesting efficiency, reduce labor time and costs, increase yields, and shorten working hours, thereby enhancing productivity. Mechanized harvesting also minimizes irregularities and errors associated with manual labor. From these perspectives, the development of agricultural technologies to address decreasing soybean yields and labor shortages on farms is necessary and essential for resolving the decline in domestic soybean production and labor-related issues (Jeon et al., 2024).
  Environmental factors such as temperature and precipitation have a significant impact on soybean growth, including plant height (Oz et al., 2009). During soybean cultivation, it is recommended to maintain temperatures of 15–20°C for germination, 20–25°C for flowering, and 15–22°C for pod maturity (Liu et al., 2008). Such mild climates generally promote soybean growth, whereas cold climates can reduce or delay growth, resulting in shorter plant height (Fehr and Caviness, 1977; Skrudlik and Kościelniak, 1996). Additionally, extreme drought or excessively wet conditions decrease stem elongation, plant height, and seed yield (Tkachuk, 2019). Both low and excessive soil moisture negatively affect cell elongation processes, potentially reducing plant height (Farooq et al., 2009). In particular, drought stress during flowering or pod formation causes flower and pod drop, and drought during seed filling reduces seed size and weight, ultimately leading to decreased yields (Oh et al., 2024).
  About 80–85% of losses during soybean harvesting occur because the pods fail to enter the combine harvester properly, which tends to happen when the soybean plant height is low (Butzen, 2013). To minimize losses at the combine cutter, soybeans should be grown to a minimum height of 12 cm (MPSG, 2016).
  There are several challenges in soybean cultivation, including environmental limitations, insufficient mechanization development, and vulnerability to environmental stresses caused by abnormal weather conditions. To address these issues, expert consulting for selecting suitable varieties is necessary, alongside advancements in soil and water management technologies. Additionally, the development and dissemination of mechanization technologies that cover the entire soybean cultivation process, as well as cultivation techniques that can cope with climatic stresses, must be actively pursued.
4. Changes in Soybean Production in Korea
4.1. Changes in Soybean Cultivation Area and Production Status in Korea
The soybean cultivation area in Korea has steadily decreased over the past decades, from 188,431 hectares in 1980 to 67,671 hectares in 2023, representing a decline of approximately 64.1% over 43 years (KOSIS, 2024). Although the yield per unit area has increased, the reduction in cultivation area has had a greater impact, leading to a decrease in total production between 1997 and 2003. However, production has gradually increased since then, reaching 80,926 tons in 2020 and 141,477 tons in 2023 (Fig. 2).
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Fig.  2.  Trends  in  domestic  soybean  cultivation  area and unit production by year. Source: Korea Statistical Information Service (KOSIS, 2024). Agriculture, Forestry and Fishery Survey Annual Report.
4.2. Changes in Soybean Self-Sufficiency Rate
  Based on the data in Fig. 2 and projections for the next five years, soybean production is expected to continue declining, while retail prices have steadily increased. If the soybean self-sufficiency rate reaches 43.5% by 2027 (according to the Ministry of Agriculture, Food and Rural Affairs), retail prices are predicted to decrease from 11,222 KRW/kg in 2022 to 7,808 KRW/kg in 2027 (Im et al., 2025). To achieve this, efforts are needed to scale up production and reduce costs through mechanization, improve drainage conditions in paddy fields, breed high-quality and high-yield soybean varieties, develop and disseminate advanced cultivation techniques, promote diverse food products using domestic soybeans, discover new domestic demand, and explore export expansion opportunities supported by the Korean Wave (Im et al., 2025).
  The government has set a target to increase the self-sufficiency rate from 28% in 2019 to 43.5% by 2027. To this end, it is promoting the expansion of newly developed domestic soybean varieties, supporting stable production technologies against climate disasters, and fostering high-quality raw material production complexes (Kim et al., 2024).
  Korea’s soybean imports reached approximately 1.3 million tons in 2022, a 3% increase compared to 1.26 million tons in 2021. The import value also rose by about 27%, from 740 million USD in 2021 to 940 million USD in 2022. Although imports have been trending downward since 2023, the projected import volume for 2024 is 1.14 million tons, which is 2.85% higher than the 1.11 million tons in 2013 (Fig. 3). Meanwhile, per capita soybean consumption declined by about 39.3%, from 2.80 kg in 2015 to 1.70 kg in 2022 (Ministry of Agriculture, Food and Rural Affairs, 2023).
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Fig.  3.  Annual soybean import volume (tons) and import value (thousand dollars) in South Korea from 2010 to 2024. Data source: Korea Customs Service (2025).
  Korea’s grain self-sufficiency rates in 1993 were 48.9% for soybeans, 96.8% for rice, 74.9% for barley, and 110.8% for potatoes. Among these, potatoes had the highest rate, while soybeans had the lowest. There was a 47.9% difference compared to rice, which is the staple food of Korea (Fig. 4). From 1993 to 2022, the soybean self-sufficiency rate fluctuated annually but showed a steadily decreasing trend, with an average rate of 31.3% over the past 30 years. During the same period, barley had a rate of 103.1%, showing a significant difference of 71.8% compared to soybeans.
  The average soybean self-sufficiency rate over the past 30 years has been less than half that of barley, maintaining structurally low levels. This indicates that the domestic production base for soybeans is weaker compared to other grains. Since soybeans are used as a diverse food ingredient in Korea, improving the self-sufficiency rate is necessary from the perspective of food security. A low self-sufficiency rate increases dependence on imports, which can cause serious supply disruptions due to production or policy changes in exporting countries.
  The reasons for the low domestic soybean self-sufficiency rate include a production structure centered on small-scale farms, low mechanization rates, decreased profitability due to rising production costs, and high expenses in distribution and processing. These factors impose burdens on the overall production and distribution of domestic soybeans. As a result, processing companies prefer imported soybeans due to price competitiveness and stable supply, leading to insufficient development of processed foods using domestic soybeans. Consequently, in terms of product diversity and price, domestic soybeans are at a disadvantage compared to imported ones. Furthermore, government supply prices are also set lower for imported soybeans than for domestic ones (Choi et al., 2016).
  To address these issues, important measures proposed include the collectivization and organization of domestic soybean production, operation of self-help funds for promoting consumption and advertising, support policies for companies using domestic soybeans, development of high value-added products, discovery of demand sources capable of bulk supply, and promotion of the sixth industrialization of domestic soybeans (Trade Partners Inc., 2018). The Korean government is also making efforts to improve the soybean self-sufficiency rate by strengthening the cultivation of strategic crops, increasing the area and unit price for direct payment, expanding specialized production complexes and stockpiles, and broadening the consumption base through product development, setting these as key tasks in the 2025 work plan (Ministry of Agriculture, Food and Rural Affairs, 2025).
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Fig. 4. Changes in soybean self-sufficiency rate in South Korea (1993–2022). Data source: Ministry of Agriculture, Food and Rural Affairs (2022).
5. Conclusion and Recommendations
  Soybeans have long been an important crop in Korea, utilized in a variety of food ingredients and functional products. However, extreme weather events such as droughts and heavy rains caused by climate change seriously affect soybean growth, making it difficult to maintain stable production levels. Research on cultivation methods, technologies, and variety development to cope with these climate changes remains insufficient. Additionally, the deepening aging of rural farmers limits the adoption of advanced cultivation technologies, restricting the expansion of mechanized farming. Market prices fluctuate unstably compared to the costs invested in soybean production, increasing income instability for farmers. These various factors pose significant obstacles to securing soybean self-sufficiency and have gradually increased dependence on imported soybeans.
  Therefore, to actively respond to climate change, research on cultivation technologies and varieties adaptable to extreme weather conditions must be vigorously expanded, and a system for demonstration and dissemination should be established to ensure rapid adoption of developed technologies by farmers. Support for mechanization technologies throughout the entire process from sowing to harvesting should be provided, along with tailored education programs, technical consulting, and equipment supply policies aimed at elderly farmers to bridge the technological gap. Furthermore, to enhance price stability in the soybean market, government-level policy support such as price subsidies, public procurement systems, and expansion of contract farming should be strengthened.
  In particular, it is important to actively utilize currently neglected unused farmland and fallow land to expand soybean cultivation areas, invest in research and development (R&D) for the development of high-yield varieties capable of adapting to climate change, and establish a rapid field dissemination system. If such comprehensive efforts are supported, the soybean self-sufficiency rate, which remained at 28.6% as of 2022, can be increased to over 40% in the mid to long term. This would represent a crucial turning point for the sustainability of the domestic soybean industry and the strengthening of food security.
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