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weet potato is a vital and industrial crop known for its adaptability, nutritional value and 

high productivity. Traditional breeding methods for sweet potato are time consuming and 

less efficient due to its genetic complexity. Marker-assisted breeding improves breeding 

program to achieve desirable traits such as yield, disease resistance, virus resistance, drought 

tolerance and nutritional quality. This article highlights the role of molecular markers such as 

Simple Sequence Repeats (SSR), Single Nucleotide Polymorphism (SNP), Sequence 

Characterized Amplified Region (SCAR) and Amplified Fragment Length Polymorphism 

(AFLP) in identifying and selecting trait-specific genotypes of sweet potato. This article also 

discusses about marker-trait associations, protocols of breeding and future prospects of 

integrating advanced genomic tools like Genome-Wide Association Study (GWAS) and 

Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) with marker-assisted 

breeding. In sweet potato, this marker-assisted breeding offers new opportunity to accelerate 

the development of improved varieties suitable for changing climatic and market demand. 
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Introduction 
Sweet potato (Ipomoea batatas L.) is a nutritious and versatile root crop cultivated in tropical 

and subtropical regions around the world. It is an important source of dietaryenergy, vitamins 

(especially beta-carotene, the precursor of vitamin A), minerals, fibers and antioxidant. With 

growing interest in health foods, climate-resilient agriculture, sweet potato has gained 

attention not just for its roots, but also for its leaves, vines and peels rich in antioxidants and 

polyphenols which offer medicinal and functional value. The orange fleshed varieties are 

especially important in addressing vitamin A deficiency, which is a major public health 

concern in many developing countries. Due to its low glycemic index and high fiber content, 

it is suitable for individuals managing diabetes. However; conventional breeding of sweet 

potato is difficult due to its genetic complexity. To address this, scientists are now using 

marker-assisted breeding(MAB)-a modern technique that uses DNA markers to speed up and 

refine the development of superior sweet potato varieties with traits like disease resistance, 

better yield and higher nutritional quality. 

         Molecular markers are specific sequences of DNA that help scientists to study genetic 

differences among living organisms. They are widely used in agriculture, medicine, 

conservation biology, forensic science and research to understand genetic diversity 

accurately. By tracking these molecular markers, scientists can connect specific DNA regions 

with important traits like disease resistance, yield or drought tolerance. 
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Table-1: Trait-Specific Molecular Markers used for genetic enhancement in Sweet 

Potato: 

This table represents a concise overview of various molecular marker types that have been 

effectively used in sweet potato genetic studies. 

Procedure involved in Marker-Assisted Breeding 
This flowchart outlines the step by step process followed in maker-assisted breeding program 

for trait improvement in crops like sweet potato. 

 

SL. 

No 
Marker type Specific Trait Reference 

1. 
SSR (Simple 

Sequence Repeats) 

Disease 

resistance (e.g., 

SPVD, yield 

traits, root 

quality) 

Meng et al. (2021). Construction of a 

molecular linkage map of sweet potato and 

Bararyenya et al. (2020). Genome-wide 

association mapping of root yield traits in 

sweetpotato. 

2. 

SNP (Single 

Nucleotide 

Polymorphism) 

Drought 

tolerance, β-

carotene content 

Wadl et al. (2018). Genetic diversity and 

population structure of the USDA sweet 

potato germplasm collections using 

GBSpoly. 

3. 

RAPD (Random 

Amplified 

Polymorphic DNA) 

Genetic diversity 

and    Taxonomy 

Prakash et al. (2006).    Molecular marker-

based taxonomy and genetic diversity of 

sweet potato 

4. 

AFLP (Amplified 

Fragment Length 

Polymorphism) 

Sweet potato 

virus disease 

(SPVD) 

resistance 

Benard yada et al.(2017).Selection of 

Simple Sequence Repeat Markers 

Associated with Inheritance of SPVD 

Resistance in Sweetpotato 

 

5. 

SCAR (Sequence 

Characterized 

Amplified Region) 

Root- knot 

nematode 

resistance 

Nakayama et al. (2012). Development of 

AFLP-derived SCAR markers associated 

with resistance of two races of southern 

root-knot nematode in sweet potato 
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Marker-Trait Association in Sweet Potato: 
Sweet potato is a genetically complex crop due to its polyploidy nature. Marker-trait 

association involves identifying links between molecular markers and specific traits in sweet 

potato such as yield, disease resistance etc. By combining phenotypic data with genotypic 

data, researchers can identify markers closely associated with desirable traits. This enables 

faster and more accurate selection of parents. 

Table-2: Target traits and their corresponding markers in sweet potato improvement: 

Targeted Trait Associated Marker type 

Sweet Potato Virus Disease SSR,SCAR 

Beta-Carotene Content SSR,SNP 

Yield, Storage Root SSR 

Drought or Salt Tolerance AFLP,SSR 

Anthocyanin Content(Purple Flesh) SNP 

Sweet Potato weevil resistance SCAR 

Starch Content SSR 

Root yield RAPD 

Future Prospects 
 Improved Genome Understanding: Advances in DNA sequencing will help breeders to 

better understanding sweet potato’s complex hexaploid genome. 

 Climate Resilience: Future breeding will focus on drought, heat and salt tolerance to 

adapt to climate change challenges. 

 Enhanced nutritional traits: Marker-assisted breeding will support the development of 

varieties rich in beta-carotene, anthocyanin, polyphenol content and other health 

promoting compounds. 

 Integration with genomic tools: Use of genome-wide association studies (GWAS) will 

improve marker-trait association accuracy. 

 Application of Advanced technologies: Next generation sequencing (NGS) and genome 

editing tool like CRISPR will improve gene identification and modification. 

Conclusions 
Marker assisted breeding has emerged as a powerful approach to accelerate the development 

of sweet potato varieties. The integration of molecular markers with advanced genomic tools 

has made it possible to identify desirable genes more efficiently. By combining traditional 

knowledge with molecular tools, researchers are now developing traits such as high yield, 

disease resistance and enhanced nutritional content. Continued research and technological 

advancements will further enhance its potential in future breeding programs. 
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