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Somaclonal variation, the genetic diversity in plants regenerated from tissue cultures, is a
powerful tool for improving crop features. It involves chromosomal rearrangements,
point mutations, and epigenetic changes. Somaclonal variation can increase yield, disease
resistance, stress tolerance, and quality traits. Case studies show that somaclonal
polymorphisms can create rice varieties with better resistance to bacterial blight, potato
varieties with better tuber quality, and tomato plants with better fruit quality. Future research
should focus on understanding the genetic and epigenetic processes underlining somaclonal
variation, refining methods for identifying and choosing advantageous variants, and
combining somaclonal variation with other genetic enhancement approaches. This approach
will be essential for creating resilient and sustainable food production systems and ensuring
food security for future generations.

Introduction

It is essential to use novel approaches to enhance crop features in order to achieve
agricultural sustainability and food security. Somaclonal variation has become a powerful
instrument for enhancing agricultural attributes among the current options. The term
"somacal variation" describes the genetic diversity that is seen in plants that have been
regenerated from tissue cultures; this phenomenon was first noted in the 1980s. This type of
variation presents special chances to generate crops with superior qualities, higher yields, and
better tolerance to environmental pressures and illnesses. This paper explores the idea of
somaclonal variation, the mechanics that underlie it, and how it might be used to improve
crop features. It also discusses the drawbacks and potential applications of this method.

Somaclonal Variation

Somaclonal variation happens when plant tissues are raised in a lab, where cells or tissues are

grown under controlled conditions to grow back whole plants. Plants that undergo this

process may have genetic and epigenetic modifications that deviate from their initial
genotype. The following are the main factors of somaclonal variation:

1. Chromosome Rearrangements: Plant cells may undergo chromosomal rearrangements,
including deletions, duplications, and translocations, during tissue culture. Differences in
plant characteristics may result from these chromosomal changes.

2. Point Mutations: Somaclonal variation can be caused by single nucleotide variations in
the DNA sequence that arise from mistakes made during DNA replication or repair. Plant
properties may be impacted by these mutations, which might impact gene function.

3. Epigenetic Alterations: Without altering the DNA sequence itself, changes in histone
acetylation and DNA methylation can change how genes are expressed. Phenotypic
differences in regenerated plants may result from these epigenetic modifications.

PRgri grticles ISSN: 2582-9882 Page 6O

Ear de de de e e Ao de o O e Lo e O e dp v O e de e e e e v e e Ao v e e de v O e Le do e v e e Ae de e D de Ao e e v O O


mailto:sowmiyapriya97@gmail.com

parde de de de de Ao de de Ao Ao e Ae e e Ao e e A A e A A e U U U O O Or Ur Ov dv dv dv g de de de Ao 1e e e dr Or O de de de Ae Ae e e Or

Sowmyapriya and Prabakaran (2024) Agri Articles, 04(05): 60-62 (SEP-OCT, 2024)

Utilization in Improving Crop Characteristics

Somaclonal diversity has great promise for improving a range of crop characteristics. Among

the important applications are:

1. Increasing Yield: One of the main objectives of crop breeding is to increase yield.
Variations in somaclonal characteristics can result in the production of more productive
plants. For example, somaclonal varieties of maize have demonstrated higher grain yields
because of improved growth and reproductive traits.

2. Increasing Disease Resistance: Keeping crops healthy and productive requires resistance
to diseases and pests. It has proven effective to employ somaclonal variation to produce
crops that are more resistant to a range of diseases. For instance, somaclonal wheat
varieties that have been shown to have increased resistance to rust infections have been
employed in breeding initiatives.

3. Increasing Stress Tolerance: Drought, salt, and very high or low temperatures are only a
few of the environmental challenges that crops must endure. Plants having a higher
somaclonal variety may be more resilient to these stressors. Somaclonal variation has
been used to create tomato and rice varieties that are more resistant to drought, which
helps to ensure crop harvests in dry areas.

4. Improving Quality Traits: Somaclonal variation can also be used to increase quality
traits including taste, shelf life, and nutritional content. For instance, somaclonal potato
variations have been created that contain larger concentrations of advantageous
substances like antioxidants, improving the nutritional value.

Case Studies

A number of case studies demonstrate how somaclonal variation may be effectively applied

to improve agricultural traits:

1. Rice: Because of somaclonal polymorphism, rice varieties with better resistance to
bacterial blight and increased tolerance to salt have emerged. These characteristics are
essential for preserving production in areas where these pressures are present.

2. Potato: Somaclonal potato varieties with better tuber quality and higher resistance to late
blight have been created. The total quality of potato harvests has increased and losses
have been decreased because to these developments.

3. Tomato: Somaclonal variation has been used to create tomato plants that are more
resistant to drought and have improved fruit quality. These upgrades are especially
beneficial for agriculture in regions where water is scarce.

Future Prospects

Subsequent investigations need to concentrate on comprehending the genetic and epigenetic
processes that underline somaclonal variation, refining methods for identifying and choosing
advantageous variants, and combining somaclonal variation with other genetic enhancement
approaches like genetic engineering and molecular breeding.

Conclusion

Somaclonal variation is a useful technique for improving agricultural features. It provides a
lot of chances to improve quality attributes, yield, stress tolerance, and resistance to disease.
Breeders can create crops more adapted to the demands of contemporary agriculture by
utilizing the genetic variety produced via tissue culture. Optimizing the use of somaclonal
variation has promise due to continuous research and technical improvements, despite the
problems that come with it. Using the potential of somaclonal variety will be essential to
creating resilient and sustainable food production systems and guaranteeing food security for
future generations as the world's agricultural environment changes.
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