
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 04, Issue: 05 (SEP-OCT, 2024) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 594 

Advancements in Mango (Mangifera indica) Biotechnology: 

Enhancing Breeding and Cultivation 
(
*
Tikam Das Vaishnav, Dr. Shilpa Rana and Anushika Mishra) 

Department of Horticulture, Sam Higginbottom University of Agriculture, Technology 

and Sciences, Prayagraj, Uttar Pradesh, 211007, India 
*
Corresponding Author’s email: spstarpayal@gmail.com

  

 

iotechnology can complement conventional breeding and expedite the mango 

development programmes. studies concerning in vitro tradition and selection, 

micropropagation, embryo rescue, genetic transformation, marker-assisted characterization 

and DNA fingerprinting, and so forth. are underway at special facilities worldwide. In vitro 

way of life and somatic embryogenesis of several exclusive genotypes had been executed. 

The nucellus excised from immature fruitlets is the appropriate explant for induction of 

embryogenic cultures. excessive frequency somatic embryogenesis has been completed in a 

few genotypes; however, some abnormalities can arise all through somatic embryo 

germination. Embryo rescue from younger and dropped fruitlets can improve the 

hybridization achievement in a restricted flowering season. Protocols for protoplast culture 

and regeneration have additionally been advanced. In vitro selections for antibiotic tolerance 

and fungal toxin resistance had been very promising for germplasm screening. Genetic 

transformation the use of Agrobacterium tumefaciens has been mentioned. Genes which are 

worried with fruit ripening were cloned and there have been attempts to supply these genes 

into flowers. DNA fingerprinting and research on genetic range of mango cultivars and 

Mangifera species are also being performed at numerous studies stations. The purpose of this 

review is to attention upon present day information on biotechnological advances made in 

mango. It also describes some ways of overcoming the issues encountered all through in vitro 

propagation of mango. 

Introduction 
The mango (Mangifera indica L.) is one of the most useful fruit vegetation of tropical and 

sub-tropical areas of the world, mainly in Asia. Its recognition and importance can without 

difficulty be found out via the fact that it's miles regularly referred as ‘King of culmination’ 

within the tropical international (Singh, 1996). 

 Globally, there are a number of issues that affect mango manufacturing. Being 

extraordinarily move-pollinated and owing to the truth that most of advanced clones of 

mango along with ‘Indian’ and ‘Floridan’ cultivars are nonembryonic, propagation via sexual 

means does no longer ensure proper-to-the sort plant duplicate. This results in long juvenile 

phase of such vegetation. manufacturing issues are related to both scion and rootstock. Scion 

cultivar problems include biennial bearing addiction, huge tree size, susceptibility to primary 

diseases and pests, quick-put up-harvest existence and problems like, malformation, spongy 

tissue, and so on. (Iyer and Degani, 1997). For rootstock breeding, Iyer and Degani (1997) 

advised that the concern have to encompass tolerance of various soil related stresses, 

induction of dwarfing and excessive degree of polyembryony to ease rapid multiplication, i.e. 

clonal flowers and so forth. Barring some hybrids, almost all of the famous cultivated types 
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are danger seedlings attributable to natural pass-pollination. a few hybrids are gaining floor 

because of their novel feature features; however, there may be an acute scarcity of this cloth. 

most of the critical sorts aren't amenable to hi-tech cultivation practices and do not meet the 

requirements of contemporary horticultural production structures like precocity in bearing, 

dwarfing, regularity in bearing with high yield, immune to sicknesses, pests and 

physiological problems and right retaining best. in addition, the world mango alternate is 

narrowed to a brilliant extent as a result of the speedy perishable nature of culmination 

(Lizada, 1993). Mango is a climacteric fruit and lengthy distance transport is once in a while 

a problem. Anthracnose as a result of Colletotrichum sp. is appeared as one of the single 

maximum large productions and publish-harvest trouble (Dodd et al., 1998). there is a long-

felt need to increase a diffusion possessing most of the suited horticultural attributes. in 

advance, Singh (1996) counselled that a super mango range should be dwarf, regular bearer 

with medium size fruit (250–three hundred g). moreover, it must be especially tolerant of 

numerous fungal and bacterial diseases. The fruits ought to have strong fine flavour mixed 

with suitable retaining high-quality. The need for such an ideal phenotype can't be met 

through conventional breeding. conventional breeding of woody perennial fruit vegetation 

like mango is difficult as a result of long juvenile section, self-incompatibility, low fruit set, 

excessive fruit drop, unmarried seed in step with fruit, excessive degree of go-pollination, 

polyembryony, polyploidy and heterozygous nature, meagre statistics on inheritance of 

crucial quantitative trends, and so forth. Inclusion of biotechnology in a breeding programme 

would expedite the development of desired cultivar(s). employing biotechnology to correct 

genetic flaws of current types has brilliant capacity importance. 

 Micropropagation of mango has not met with the economic fulfilment as received in 

other fruit plants like pineapple, banana and strawberry. this is due to many troubles related 

to it, viz., latent microbial contamination, immoderate polyphenol exudation, early explant 

necrosis, etc. Biotechnology may want to resolve a number of the maximum severe problems 

of the mango industry. furthermore, molecular methods are useful for taxonomical 

characterization, to recognize the regulation and expression of vital trends/genes, and many 

others. 

Section snippets 
1. Issues related to mango micropropagation: A success in vitro tradition initiation is a 

prerequisite for micropropagation, because failure at this very degree leaves a tissue 

culturist in a dilemma, where no prospect of redeeming is in sight. initial research has 

vividly indicated numerous inherent problems related to in vitro lifestyle of mango such 

as phenol exudation, medium discolouration, explant browning, deep seated systemic 

infection and in vitro recalcitrance of tissues, which on my own or together jeopardize the 

complete. 

2. In vitro propagation: Mango genetic engineering calls for an efficient in vitro 

regeneration system. furthermore, in vitro propagation additionally enables rapid 

multiplication of superior clones inside a quick span. Polyembryonic mango genotypes 

mainly the ones which are exploited as rootstocks for their desirable attributes are 

exclusively propagated through seed that supply upward push to restricted number of 

clonal seedlings; although same to mother plant. that is any other location, wherein 

possibilities of micropropagation can be. 

3. Soma clonal variant/in vitro choice: Soma clonal versions might be of outstanding fee 

to the breeders as it's miles a green tool to create versions. single gene mutations might 

also result in the alteration of a giant horticultural trait and therefore, can also provide rise 

to the first-class to be had range in vitro with advanced focused man or woman. no matter 
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the benefits soma clonal variations proffer, it's been unable to leave an enormous effect 

on mango breeding thru development of wonderful off-types of existing selection. 

4. Molecular biology: Molecular approaches provide a green alternative device to 

traditional breeding. it is very useful for characterizing the genetic variety/relatedness 

amongst special cvs. or species of mango, for identifying genes of commercial hobby, 

development thru gene switch technology, creation of variations in existing cvs. in vitro, 

overcoming reproductive isolation barrier via protoplast fusion and so forth. some of the 

critical achievements made in mango breeding employing biotechnological gear. 

5. Cloning of beneficial gene(s): In nature, gene transfer is quite ambiguous which makes 

the proportion healing of desired gene aggregate situation to green screening and 

selection. additionally, their variety in phrases of species involved is dependent on sexual 

compatibility. those delimit the motion of gene throughout special taxa. however, 

advances made within the subject of biotechnology have made gene transfer a reality. 

This involves focused manipulation of the genetic material towards a preferred stop 

through.  

6. Genetic transformation: Genetic transformation provides the approach for editing 

unmarried horticultural trends in perennial plant cultivars without changing their 

phenotype. This capability is specially treasured for tree species in which development of 

new cultivars is frequently hampered with the aid of their long era time, excessive tiers of 

heterozygosity and nucellar embryony. targeting particular gene traits relies upon the 

capacity to regenerate elite choices of what are generally timber from cell and tissue 

cultures. 

7. In vitro germplasm conservation: Mango seeds are exceedingly recalcitrant and cannot 

be stored. consequently, tissue subculture methods can be an ideal technique, 

(Engelmann’s, 1991). Pliego-Alfaro et al., 1996a, Pliego-Alfaro et al., 1996b cultured 

somatic embryos on mannitol and ABA supplemented medium, which suppressed the 

growth and the cultures might be extended up to three months. further, they suggested 

that medium term germplasm storage can be made in mango via in vitro method.  

Conclusion and Future thrusts 
Biotechnology holds several promises in mango improvement. Tissue subculture techniques 

like anther and ovary way of life may be exploited for elevating homozygous lines. Likewise, 

genetic transformation to elevate strong transformants for different characters is progressively 

been explored. Genetic markers are of special significance as it could usefully resource in 

traditional breeding techniques in Mangifera spp. substantial achievement has been carried 

out inside the development of regeneration protocols in numerous mango. 
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