


Changes in Major Rice Varieties and Their Characteristics in Korea during the 2000s


Abstract
This study comprehensively reviewed the historical trends in rice (Oryza sativa L.) breeding in Korea before the 2000s and the characteristics and production trends of cultivars developed since the 2000s. Until the 1970s, traditional Japonica tall cultivars were cultivated, but in the 1970s, Tongil-type cultivars were developed. However, due to low grain eating quality and susceptibility to cold damage, Korean Japonica cultivars were bred from the 1980s, focusing on high yield and medium-culm types. Since the 1990s, breeding efforts have emphasized disease- and pest-resistant cultivars suitable for environmentally friendly cultivation. From the 2000s onward, a wide range of medium-culm, early- to late-maturing cultivars were developed with an integrated focus on grain quality and resistance to pests and diseases. Cultivars released in the 2010s were characterized by medium- to late-maturity, short and erect plant type, superior grain quality, pest and disease resistance, and regional adaptability, reflecting breeding directions that considered both consumer demand for high-quality rice and cultivation stability. After the 2010s, cultivars demonstrated diverse heading dates ranging from early- to late-maturing, improved eating quality, stronger lodging and pest resistance, and broader adaptability, highlighting the shift toward quality-oriented breeding. However, rice production has declined by about 30% since peaking in the 1980s, and the cultivation area has continuously decreased over the past 40 years, driven by dietary changes, a shrinking agricultural population, and urbanization. 
In conclusion, future rice breeding in Korea should simultaneously enhance grain quality and disease resistance while also developing differentiated cultivars targeted for processed foods and niche markets. Long-grain, pigmented, aromatic, and waxy rice types hold significant strategic value for creating new demand and ensuring food security. The adoption of digital breeding technologies and big data–driven selection will be key to achieving these goals. This review provides a comprehensive overview of rice breeding in Korea and proposes future strategies, offering a useful reference for rice breeding research and policy development worldwide.
1. Introduction
Rice (Oryza sativa L.) cultivation in Korea can be traced back to approximately 13,000 years ago, as evidenced by the discovery of carbonized rice grains at Sorori in Chungcheongbuk-do (Cho et al., 2024; Lee et al., 1999). The systematic history of cultivation began during the Samhan period (3rd century BC–4th century AD), in association with the development of reservoir facilities. The sluices discovered at Uirim-reservoir in Jecheon, Baekgol-reservoir in Gimje, and Susan-reservoir in Miryang provide evidence of early irrigation systems, demonstrating that rice cultivation had already been systematized at that time. Cultivation was initially based on direct seeding during the Three Kingdoms and Goryeo periods, but during the Joseon Dynasty, transplanting methods were disseminated, which later evolved into today’s mechanized transplanting system (Park, 2017). Currently, more than 90% of rice is cultivated using mechanized transplanting. Direct seeding accounted for up to 12% in the early 2000s (RDA, 2014) but has declined to less than 3% as of 2025.
The diversity of rice cultivars in Korea is also documented in historical literature. Nongsa Jikseol (1429) and Geumyang Japrok (1492) describe the cultivars and their characteristics, while Imwon Gyeongjeji (1842) recorded more than 170 cultivars, reflecting diversification according to region and season (Heo, 1999). Modern rice breeding began with the establishment of the Gwoneop Mobeomjang (Demonstration Farm) in 1906, followed by the Agricultural Experiment Station in 1929, the Central Agricultural Technical Institute in 1949, and the Rural Development Administration in 1962 (RDA, 2002). Crossbreeding was initiated in 1916, leading to the release of new cultivars such as Pungok, Palgong, and Seonseo from 1936 onward. Continuous breeding efforts after Korea’s liberation eventually led to the development of Tongil-byeo (Tongil rice) in 1971 (Heo, 1999).
Tongil rice fulfilled the historic mission of achieving national self-sufficiency in staple food and marked a turning point in Korea’s rice industry. Subsequently, improved Tongil-type cultivars were developed to overcome limitations in cold tolerance, grain quality, and yield, contributing to nationwide average yields exceeding 5 t ha⁻¹. However, by the 1990s, these cultivars were excluded from government procurement programs and eventually phased out as recommended cultivars (Heo, 1999). Since the 1980s, production goals shifted from yield maximization to high-quality rice, and from the early 1990s, quality-oriented cultivars were rapidly disseminated, firmly establishing a high-quality rice production system. In contrast, after the 2000s, declining rice consumption and increasing imports led to an oversupply problem, prompting the government to introduce production adjustment policies and reflecting the rapidly changing agricultural landscape (Kim and Lee, 2004; Cho and Park, 2014).Contemporary rice breeding has evolved from a yield-centered approach to one emphasizing quality, reflecting consumer demand. Breeding practices have advanced from traditional field-based phenotypic selection to marker-assisted and genotype-based laboratory screening, incorporating biotechnological tools into a new era of digital breeding. Efficient breeding supported by IT and big data technologies has become essential, enabling the elimination of undesirable traits and the precise introduction of target genes. Such technological advances not only highlight the progress of rice research over the past century but also provide a crucial foundation for preparing for the uncertainties of the next 100 years of agriculture (Cho et al., 2020).
Therefore, this review aims to examine the historical flow and characteristics of rice breeding in Korea, discuss the current status of rice variety development in the era of quality, functionality, and digital breeding since the 2000s, and explore future research directions. By doing so, it seeks to provide valuable baseline information for rice breeding research and related policy development.

2. Characteristics of Major Rice cultivars and Changes in Yield and Cultivation Area
2.1. Major Rice cultivars and Their Traits from 2000 to 2010
Since the 2000s, most major rice cultivars in Korea have been medium- to medium-late maturing types (Table 1). Except for Haedam rice, the heading dates of these cultivars occurred around mid-August, making them suitable for normal-season cultivation and ensuring stable yields. This reflects a breeding strategy aimed at securing a reliable maturity period based on the prevailing climate and cropping period. In contrast, the early-maturing Haedam rice headed in mid-to-late July, making it suitable for early cultivation in the southern plains, while Saeilmi, with its stable heading period, could be cultivated for both first and second crops in the Yeongho and Nam regions, demonstrating high versatility (RDA, 2024).
Plant characteristics were generally 75–82 cm in height, exhibiting short to medium culm lengths. Many cultivars displayed erect or semi-erect growth habits, which improved lodging resistance and facilitated intensive management. In particular, Haedam rice and Saeilmi were evaluated as suitable for mechanized cultivation due to their relatively short stems. Dongjin 1 and Ilpum produced fewer panicles per plant but a greater number of grains per panicle, offering advantages in yield components. Haedam rice and Saeilmi also showed excellent lodging resistance (RDA, 2024).
There were clear differences among cultivars in disease and pest resistance. Ilpum, Saeilmi, and Haedam rice were highly resistant to rice blast and bacterial leaf blight, enabling adaptation to the increasing pest pressures under climate change. In contrast, Chucheong rice was relatively susceptible, limiting cultivation in certain regions (RDA, 1981). Dongjin 1 showed strong resistance to bacterial leaf blight and moderate resistance to rice blast, while Haedam rice and Saeilmi exhibited a low rate of early panicle emergence, reducing the risk of preharvest sprouting (RDA, 2024; Lee et al., 2019).
Grain quality was generally evaluated as excellent in most cultivars, reflecting the societal shift toward high-quality rice rather than maximum yield after the 2000s (Kim et al., 2008). Chucheong rice, with an amylose content of 19.6%, had superior eating quality (RDA, 1981), and Ilpum became widely distributed as a representative high-quality rice variety. Saeilmi, with short and round grains and low amylose and protein content, also exhibited excellent eating quality. Haedam rice, with a length-to-width ratio of 1.91, produced translucent grains and was rated higher in taste tests than the standard variety Jopyeong rice (RDA, 2024; Lee et al., 2019).
Yield stability was generally high. Dongjin 1 achieved 567 kg per 10 a, representing a 9% increase over the Dongjin variety, while Ilpum and Saeilmi also showed stable yields. Haedam rice exhibited high yield potential even in early cultivation, reaching 548 kg per 10 a. Regional adaptability was also variety-specific: Chucheong rice and Ilpum performed well in the Gyeonggi and Chungcheong plains, Dongjin 1 in the southern plains, and Saeilmi and Haedam rice in the Yeongho and Nam regions (RDA, 1981; RDA, 2024; Lee et al., 2019).
In summary, major rice cultivars developed and disseminated from 2000 to 2010 shared common traits, including medium- to medium-late maturity, short to medium culms with erect growth, superior grain quality, enhanced disease and pest resistance, and regional adaptability (RDA, 1981; RDA, 2024; Lee et al., 2019). These characteristics reflect the breeding priorities of the time, which balanced consumer demand for high-quality rice with the need for stable cultivation under changing climatic conditions.
Table 1. Characteristics of Major Rice Cultivars from 2000 to 2010
	Cultivar
	Heading Date
	Maturity
	Plant Height (cm)
	Growth Habit / Morphology
	Grain Quality
	Disease Resistance
	Adaptation Region

	Chucheong
	Mid-August
	Medium-late
	80
	Semi-spreading
	Excellent
	Weak
	Gyeonggi, Chungcheong, Jeonbuk, Gyeongsang

	Dongjin 1
	August 12
	Medium-late
	82
	Few panicles per plant, many grains per panicle
	Good
	Moderate
	Southern plains

	Ilpum
	August 14
	Medium-late
	79
	Erect, dark green leaves
	Excellent
	Strong
	Central plains

	Saeilmi
	Mid-August
	Medium-late
	79–80
	Erect, moderately strong
	Excellent
	Strong
	Yeongho and Nam plains

	Haedam rice
	Mid-to-late July
	Early
	75–78
	Erect
	Excellent
	Strong
	Yeongnam plains



2.2. Major Rice cultivars and Their Traits from 2010 to the Present
Since the 2010s, major rice cultivars developed in Korea have exhibited a wide range of heading dates, from early- to medium-late maturing types, as well as broad adaptability to diverse cultivation environments. Average plant heights ranged from 67 to 82 cm, spanning short to medium culm types. The number of panicles per plant and grains per panicle were relatively balanced, contributing to stable yield performance. Yields of milled rice ranged from 5.38 to 5.91 t ha⁻¹, showing slight increases or comparable levels relative to reference cultivars.
Eating quality was rated relatively high in cultivars such as Alchanmi, Jingwang, and Haedam rice, reflecting the results of quality-focused breeding efforts. Disease resistance and lodging tolerance were particularly strong in Saecheongmu, Anpyeong, and Haedam rice, indicating suitability for stable cultivation in regions such as Jeonnam and other plain areas where cultivation stability is critical. Early-maturing cultivars were developed to advance heading dates, overcoming unfavorable conditions such as high temperatures during grain filling while simultaneously ensuring eating quality and grain appearance.
Overall, recently developed rice cultivars demonstrate traits that reflect consumer preferences for high-quality rice while enhancing cultivation stability. These cultivars allow for selection according to regional conditions and farmers’ needs, providing foundational information for future high-quality rice production and stable harvests.
Table 2. Characteristics of Major Rice cultivars from 2010 to 2025
	Cultivar
	Heading Date / Region
	Plant Height (cm)
	Yield (t ha⁻¹)
	Eating Quality
	Lodging Resistance
	Disease Resistance
	Notes / Characteristics

	Jingwang
	Central plains, early
	82
	5.91
	Excellent
	Strong
	Weak
	Short culm, moderate cold tolerance

	Haedam rice
	Plains, early
	67
	5.48
	Good
	Moderate
	Strong
	Suitable for early cultivation, excellent cold tolerance

	Alchanmi
	Central plains, medium
	69
	5.38
	Very Excellent
	Strong
	Strong
	Short culm, excellent eating quality, consumer-preferred

	Anpyeong
	Yeongho & Nam plains, medium-late
	77
	5.62
	Excellent
	Moderate
	Strong
	High milling recovery, strong disease resistance

	Saecheongmu
	Jeonnam, medium-late
	79
	5.41
	Good
	Strong
	Strong
	Good eating quality, excellent cultivation stability



2.3. Trends in Rice Production and Cultivation Area

Figure 1 presents the five-year average rice production in Korea from 1980 to 2022. Production peaked in the early 1980s, rising from approximately 7.06 million metric tons (MT) in 1980 to 7.93 million MT in 1985. Thereafter, production gradually declined to around 7.10 million MT in the 1990s and stabilized at approximately 6.80 million MT in the 2000s. The decline became more pronounced after 2005, resulting in an overall decrease of about 30% over the past 40 years, with production dropping rapidly to 3.80 million MT by 2024. However, in 2025, rice prices in Korea, alongside Japan, are showing an upward trend. For example, in Japan, prices have risen from 5,000 KRW/kg to 10,000 KRW/kg, while in Korea, prices have increased from 3,000 KRW/kg to 4,000 KRW/kg. This price increase is expected to encourage an expansion of rice cultivation in the near future.

Rice cultivation area has also steadily decreased from 1975 to 2023 (Figure 2). The area was 1.22 million hectares in 1980, slightly increasing to 1.24 million hectares in 1990. Thereafter, it declined to 1.05 million hectares in 2000, 0.88 million hectares in 2010, and 0.72 million hectares in 2020. This reduction in cultivation area is attributed to multiple factors, including labor shortages due to an aging agricultural population, decreased per capita rice consumption, conversion of paddy fields to other crops, and land loss caused by urbanization and industrialization.

In particular, since 2008, the spread of Western dietary habits among younger generations has contributed to reduced rice consumption, while the consumption of processed foods such as ready-to-eat rice, bread, hamburgers, milk, pizza, and pasta has increased (Oh, 2016). As rice consumption declined, wheat consumption rose. As of 2024, per capita annual rice consumption is approximately 55 kg, while wheat consumption is about 35 kg. Rice is self-sufficient at nearly 100% (excluding MMA allocations), whereas wheat has a self-sufficiency rate of only 0.5%, highlighting the need for efforts to improve domestic wheat production.

Overall, the decline in rice production and cultivation area is closely linked not only to agricultural production issues but also to changes in dietary patterns, demographic shifts, and social trends. To ensure the sustainability of the rice industry, it is necessary to maintain the production base while simultaneously developing cultivars tailored to consumer preferences, expanding rice for processed foods, and implementing distribution and consumption strategies that consider convenience.

Fig. 1. Trends in Five-Year Average Rice Yield from 1980 to 2022 (KOSIS, 2022)

Fig. 2. Rice Cultivated Area from 1975 to 2023 (KOSIS, 2023)
3. Conclusion

Since the 2000s, rice cultivars developed in Korea have primarily focused on high grain quality and enhanced resistance to diseases and pests. Among the recently developed cultivars, Yeonghojinmi, Saecheongmu, Shindongjin, as well as existing cultivars such as Chucheong and Koshihikari, occupy the largest cultivation areas. While these cultivars prioritize eating quality, they are somewhat disadvantaged in terms of yield. Therefore, future breeding efforts should aim to simultaneously improve grain quality and yield, alongside the development of cultivars with high milling recovery rates and optimized cultivation practices. Ultimately, breeding strategies should adopt a dual-track approach reflecting diverse demands rather than focusing on a single objective.
The first track involves the stable dissemination of cultivars with strong disease and pest resistance and excellent eating quality, as has been the case historically. The second track emphasizes the development of differentiated cultivars for processed foods and niche consumer groups. For instance, long-grain, aromatic, and pigmented rice cultivars suitable for noodles, rice cakes, and alcoholic beverages can play a crucial role in creating new markets. Long-grain cultivars, in particular, hold strategic value as they can target the Southeast Asian consumer segment, which accounts for over one million residents in Korea
Currently, rice cultivation in Korea covers approximately 760,000 ha, with annual production ranging from 3.08 to 3.60 million tons. However, to prepare for post-Tongil rice challenges and ensure long-term food security, it is necessary to maintain a minimum paddy area of 850,000 ha, enabling stable annual production of at least 4.5 million tons. Moreover, recent developments in the international grain market—such as requests from the United States to export California japonica rice to Korea—highlight the strategic importance of food sovereignty and domestic self-sufficiency beyond mere trade concerns.
Future breeding strategies must also respond to changes in consumer preferences. Premium markets can be met by developing pigmented and aromatic rice cultivars, while high-amylose “Goami” lines suitable for health-conscious consumers, such as individuals with diabetes, are also essential. Although Goami provides satiety and moderates postprandial blood glucose levels, its lower eating quality necessitates the development of improved lines. Simultaneously, with the increasing consumption of convenience and processed foods, the urgent need exists for multifunctional cultivars that satisfy both the aroma and stickiness desired in cooked rice and the elasticity and texture required for processed products.
[bookmark: _GoBack]
5. Reference
Choi, K. J., Park, T. S., Lee, C. K., Kim, J. T., Kim, J. H., Ha, K. Y., ... & Kang, H. W. (2011). Effect of temperature during grain filling stage on grain quality and taste of cooked rice in mid-late maturing rice varieties. Korean Journal of Crop Science, 56(4), 404–412.
Chung, N. J., Park, J. H., Kim, K. J., & Kim, J. K. (2005). Effect of head rice ratio on rice palatability. Korean Journal of Crop Science, 50, 29–32.
Cho, Y. G., Kim, M. S., Kang, K. K., Chin, J. H., Yu, J. K., Cho, S., ... & Lee, Y. J. (2024). The first domesticated ‘Cheongju Sorori Rice’ excavated in Korea. Plants, 13(14), 1948.
Heo, M. (1999). Development of Tongil rice varieties. In Fifty Years of Agricultural Policy (p. 337).
Heo, W., Won, Y., Jeong, G., Jang, J., An, E., Hyeon, W., ... & Seo, D. (2021). Development of high-quality rice variety ‘Alchanmi’ through participatory breeding. Korean Journal of Breeding Science, 53(2).
Jo, S., & Park, H. (2014). Changes in rice import policy and countermeasures in Korea. Journal of Customs, 15(3), 109–133.
Jo, Y., Baek, M., Park, H., Cho, J., An, E., Seo, J., ... & Lee, J. (2020). History and achievements of rice variety development in Korea. Korean Journal of Breeding Science, 52.
Kim, D., Kim, S., Song, J., Heo, O., Kim, J., Lee, C., ... & Seo, S. (2008). Agronomic factors affecting milling yield differences between Ilpum and Chucheong rice. Korean Journal of Crop Science, 53(3), 308–313.
Kim, J., & Lee, B. (2004). Structural changes and prospects in rice farming. R477. Korea Rural Economic Institute.
KOSIS (Korean Statistical Information Service). (2022). Rice production. Retrieved August 19, 2025
KOSIS (Korean Statistical Information Service). (2023). Paddy rice cultivation area. Retrieved August 19, 2025
Lee, E. W., Kim, S. H., & Choi, J. C. (1986). Paddy cultivation. Hyangmunsa.
Lee, J., Cho, J., Lee, J., Oh, S., Kim, C., Park, N., ... & Yeo, W. (2019). Development of early maturing, high-quality, disease-resistant rice variety ‘Jingwang’. Korean Journal of Breeding Science, 51(1).
Lee, J., Cho, J., Lee, J., Oh, S., Kim, C., Park, N., ... & Yeo, W. (2019). Development of early maturing rice variety ‘Haedamsal’ resistant to stripe blight using MAS. Korean Journal of Breeding Science, 51(4).
Lee, Y. J., Woo, J. Y., Shu, H. S., Kim, J. Y., Cho, Y. K., & Heu, M. H. (1999). Carbonized rice excavated at the Sorori Paleolithic site. In Proceedings of the Korean Society of Crop Science Conference (pp. 120–121). The Korean Society of Crop Science.
Oh, S. (2016). Development of domestic rice varieties for processed foods and trends in food industrialization. Food Industry and Nutrition, 21(2), 8–14.
Park, D., Lee, J., Cho, J., Lee, J., Kang, J., Cho, S., ... & Shin, D. (2022). Development of a new rice variety ‘Anpyeong’ with qBK1 gene conferring mid-resistance to bacterial blight and high yield, lodging tolerance, and multiple disease resistance. Korean Journal of Breeding Science, 54(2).
Park, K. H., Lee, E. W., & Kim, S. H. (2019). Rice cultivation engineering. Hyangmunsa.
Park, S. J. (2017). Food crop science I. Seoul, Korea: Korea National Open University Press.
RDA (Rural Development Administration). (2002). 40-year history of the Rural Development Administration (pp. 41–349). Korea.
RDA (Rural Development Administration). (2005). The optimum transplanting date, amount of nitrogen fertilizer, and harvesting time to produce high-quality rice according to agricultural regions. National Institute of Crop Science, Suwon, Korea.
RDA (Rural Development Administration). (2014). Q&A on core rice farming techniques (pp. 6–7). Suwon, Korea: National Institute of Crop Science.
Rural Development Administration, National Institute of Crop Science. (1981). Rice variety commentary. Suwon: RDA.
Rural Development Administration, National Institute of Crop Science. (2024). Rice variety descriptions. Public Data Portal. https://www.data.go.kr

M/T	1980	1985	1990	1995	2000	2005	2010	2015	2020	7069167	7936501	7100287.5999999996	6936509.7999999998	6835690.2000000002	6334537.4000000004	5620251.7999999998	5378540.7999999998	4974140.666666667	
Rice Production (M T-1)



Korea cultivated area	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	1198071	1196173	1208336	1219071	1224157	1219841	1212258	1175964	1219645	1224675	1232924	1232679	1259141	1257158	1254231	1241803	1206613	1155645	1134943	1101678	1055337	1048987	1051659	1056483	1058555	1055034	1055750	1038577	1001519	983560	966838	945403	942223	927995	917990	886516	850798	846870	831355	814334	797957	777872	754339	737408	729585	726180	732070	726654	707872	697684	
Korea Cultivated area (ha)






