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Abstract 

Mung bean (Vigna radiata), a vital legume crop, has long been celebrated for its nutritional value and adaptability to diverse 

agricultural environments. However, global challenges such as climate change, population growth, and the increasing need for 

sustainable farming practices necessitate advanced genetic enhancements to improve its resilience, productivity, and 

nutritional quality. Despite significant strides in breeding and biotechnological approaches, there remains a crucial need to 

systematically review and analyze the status of genetic enhancements in mung bean. This review aims to collate recent 

advancements in genetic improvements, assess the integration of traditional and modern techniques, and identify future 

research directions that could further bolster the crop's contribution to food security and agricultural sustainability. 
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Introduction 

Mung bean serves as a cornerstone in the diets of millions 

worldwide, providing essential proteins, vitamins, and 

minerals. It also plays a crucial role in sustainable 

agriculture due to its nitrogen-fixing ability, enhancing soil 

health and reducing the need for synthetic fertilizers. 

However, the full potential of mung bean is yet to be 

unlocked, as its cultivation is hampered by various biotic 

and abiotic stresses, including pests, diseases, drought, and 

salinity. The escalation of these challenges, driven by 

changing climatic conditions and the ever-growing global 

population, underscores the urgent need for enhanced 

genetic interventions. Historically, the improvement of 

mung bean was largely reliant on conventional breeding 

techniques. While successful in developing strains with 

desirable traits, the pace and scope of these improvements 

are insufficient to meet current and future demands. The 

advent of molecular biology and biotechnology offers new 

avenues for the genetic enhancement of mung bean, 

promising rapid, precise, and wide-ranging improvements 

beyond what traditional breeding can achieve. These 

technologies enable the direct manipulation of the crop's 

genetic material, offering solutions to enhance yield, stress 

tolerance, and nutritional value effectively. 

 

Main Objective 

The main objective of this review is to provide a 

comprehensive overview of the current status of genetic 

enhancements in mung bean. 

 

Literature Review 

(Ramanujam, Tiwari, & Mehra, 2004) [1] have found 

substantial genetic divergence among mung bean 

populations, indicating significant potential for breeding 

high-performance hybrids. Characteristics such as flowering 

time, maturity, seed density, and seed size have been 

identified as major contributors to this divergence, which 

could be exploited for enhancing yield and other desirable 

traits. 

(Chen et al., 2015) [2] developed and utilized microsatellite 

SSR markers to assess genetic diversity and population 

structure among mung bean germplasms. This research 

provided insights into the low polymorphism within the 

species and identified distinct subgroups within the 

cultivated and wild mung bean accessions, suggesting 

pathways for further genetic improvement. 

(Chen et al., 2015) [3], Transcriptome sequencing has been 

used to identify potential molecular markers in mung bean, 

aiding in the construction of genetic linkage maps and 

facilitating the genetic mapping of traits. This approach has 

led to the identification of a large number of EST-SSR 

markers, which are valuable for breeding and genetic 

studies. 

(Ha & Lee, 2019) [4], Efforts have been made to mine useful 

alleles from diverse germplasms for mung bean breeding. 

With the availability of the mung bean genome sequence, 

there's a push towards utilizing genomic information to 

overcome the challenges in mung bean breeding, such as 

resistance to biotic and abiotic stresses and improvement of 

nutritional quality. 

(Dahiya et al., 2015) [5], Mung bean is recognized for its 

high nutritional and economic value. Studies have focused 

on its technological and nutritional potential, highlighting 

the need for more research on nutrient digestibility, 

processing properties, and the impact of storage and 

processing on nutrient content. 

 

The process of genetic enhancements in mung beans 
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Fig 1: The process of genetic enhancements in mung beans 

 

The process of genetic enhancements in mung beans 

involves several sequential steps, starting with genetic 

identification. This initial phase focuses on understanding 

the genetic makeup of the mung beans to identify specific 

genes that could be modified to improve desired traits, such 

as yield, disease resistance, or nutritional content. 

Following genetic identification, the next step is gene 

editing. This involves the precise modification of the 

identified genes. Techniques such as CRISPR-Cas9 are 

commonly used for this purpose, allowing scientists to add, 

remove, or alter genetic material at particular locations in 

the genome. 

After modifying the genes, lab testing is conducted to assess 

the effects of these changes. This stage involves growing the 

genetically modified mung beans under controlled 

conditions to evaluate their growth, trait expression, and 

overall stability of the genetic modifications. It's a critical 

step to ensure that the enhancements work as intended 

without unwanted side effects. 

The final phase is field testing, where the genetically 

enhanced mung beans are grown in a more natural, outdoor 

setting. This step is vital for assessing how the modified 

beans perform under varying environmental conditions, 

including resistance to pests and diseases, adaptability to 

different soil types, and the effectiveness of the genetic 

enhancements in real-world agricultural settings. 

Each step in this process is interconnected, with the 

outcomes of each phase informing the next. The ultimate 

goal is to develop mung bean variants with improved traits 

that can contribute to higher yields, better nutritional value, 

and increased resilience to environmental stresses, thereby 

supporting food security and agricultural sustainability. 

 

Genetic Diversity and Traditional Breeding 

Mung bean (Vigna radiata) exhibits substantial genetic 

diversity, underpinning its adaptability to a wide range of 

environmental conditions and forming the basis for its 

breeding and improvement. Traditional breeding methods 

have long leveraged this diversity to enhance yield, 

nutritional value, and resilience to biotic and abiotic 

stresses. Recent studies employing modern genetic analysis 

tools have provided deeper insights into the genetic 

diversity of mung bean, further informing breeding 

strategies. 

Dahiya P, (2015) [5] explored the genetic divergence among 

30 mung bean genotypes using Mahalanobis's D2 statistics, 

revealing six clusters indicating significant genetic diversity 

based on yield traits. This diversity is crucial for 

hybridization programs aimed at developing high-yielding 

varieties. 

Chen et al. (2015) [3] developed and utilized microsatellite 

simple sequence repeat (SSR) markers to evaluate the 

genetic diversity and population structure of 157 mung bean 

accessions. The study highlighted the low polymorphism 

within the species, a higher polymorphic information 

content (PIC) for genomic SSRs (gSSRs) than for 

expression sequence tag SSRs (eSSRs), and distinct genetic 

groupings that inform breeding programs. 

Kebede ZY, et al. (2022) [6] assessed genetic diversity using 

SSR markers in a set of mung bean accessions introduced to 

China from the USDA. High genetic diversity was noted, 

underscoring the potential of these accessions to enrich the 

local gene pool for breeding purposes. 

Utilized RAPD profiles to determine genetic diversity 

among 54 mung bean accessions, including improved and 

local landraces. The wide range of genetic diversity 

observed at the molecular level corresponds to variations in 

morphological traits, suggesting potential targets for genetic 

improvement. 

 

Molecular Breeding and Genetic Engineering 

Molecular breeding and genetic engineering are 

transformative approaches in the field of agricultural 

biotechnology, significantly impacting the development of 

improved crop varieties, including mung beans. These 

techniques are vital for addressing various agricultural 
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challenges such as enhancing yield, improving nutritional 

quality, developing disease and pest resistance, and 

increasing tolerance to abiotic stresses like drought and 

salinity. The importance of these methods lies in their 

ability to precisely identify, manipulate, and introduce genes 

responsible for desirable traits, thereby facilitating the rapid 

and efficient improvement of crops. 

Through gene discovery and characterization, scientists can 

uncover and understand the functions of specific genes that 

contribute to beneficial traits in mung beans. Marker-

assisted selection speeds up the breeding process by using 

molecular markers to select plants that carry desired traits, 

making breeding more accurate and efficient. Genetic 

modification and genome editing technologies, such as 

CRISPR-Cas9, allow for the direct manipulation of the 

mung bean genome, enabling the addition, removal, or 

alteration of DNA sequences. This precision facilitates the 

creation of mung bean varieties with enhanced 

characteristics, such as increased nutritional value and 

resilience to environmental stresses. 

Moreover, these technologies enable trait stacking, where 

multiple beneficial traits are combined into a single variety, 

optimizing the plant's performance and sustainability. By 

developing mung beans that require fewer agricultural 

inputs, such as water and pesticides, molecular breeding and 

genetic engineering contribute to more sustainable and 

environmentally friendly farming practices. Overall, these 

advanced techniques play a crucial role in modern 

agriculture, driving the progress of genetic enhancements in 

mung beans and ensuring food security and sustainability in 

the face of global challenges. 

 

Conclusion 

The analysis of genetic enhancements in mung bean reveals 

a focused effort on understanding and exploiting its genetic 

diversity for improved yield, stress resistance, and 

nutritional quality. Advances in genetic divergence studies, 

the development of molecular markers through 

transcriptome sequencing, and the application of genomic 

information for breeding underline the significant progress 

made in enhancing mung bean varieties. These efforts not 

only aim to optimize the crop's agricultural and nutritional 

potential but also address the challenges of biotic and 

abiotic stresses. As such, the ongoing research and 

development in mung bean genetics hold promise for 

achieving more resilient and nutritious mung bean cultivars, 

catering to the needs of both farmers and consumers 

globally. 
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