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Abstract 

Fruit crop genetic modification is necessary to boost productivity since fruits are an 

important part of human nutrition and are also a commercial commodity. The extended long 

juvenile phase, incompatibility, increased fruit loss, polyploidy, apomixes, heterozygosity, and 

other factors make it difficult to improve fruit crops using traditional methods. A helpful 

method for creating horticultural cultivars with improved genotypic and phenotypic traits is 

mutational breeding. The main source of genetic variations in plants is mutations. Chemical 

and physical mutagens are usually used to produce desired characteristics. Mutation breeding 

has been successfully used to introduce changes in flowering time and fruit ripening, break the 

links of undesirable traits, alter fruit color, induce dwarfism, induce self-compatibility, seed 

lessness, self-thinning, and pathogen resistance, increase ploidy, induce variability in already 

adapted species, restore fertility in sterile hybrids, and increase fruit size with better taste and 

aroma.  

Introduction: 

 Heritable alterations in an organism's genetic makeup that do not arise from genetic 

segregation are referred to as mutations. These adjustments are brought about by chemical 

changes at the gene level. Plants may acquire new and heritable character variants as a result 

of these changes, which can be exploited to identify and create crop varieties with unique 

properties. The technique of applying induced mutations to crop plants in order to genetically 

improve them for different economic traits is known as mutation breeding. This method of crop 

production is used when desired variability is absent from the germplasm of farmed species or 

varieties, or when a high-yielding variety has oligogenic flaws like disease susceptibility. 

Furthermore, mutation breeding is the best choice because desired and undesired traits are 

closely linked. Mutation breeding can help create new variability in situations where sexuality 
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is absent and recombination cannot build diversity or if the breeding cycle is very protracted, 

as in most fruit crops. Other challenges (such apomixes, polyploidy, incompatibility, etc.) could 

make it challenging to produce useful recombinants. Conversely, induced mutations impact 

one or a small number of characteristics of a superior cultivar and can boost fruit quality with 

minimal negative effects on customers or the fruit industry. To create novel cultivars of crops 

that don't generate seeds, like edible bananas or seedless grapes, mutation induction might be 

the only suitable method of creating variation. 

Role of Gamma irradiation (physical mutagen) in fruit crops: 

In fruit crops, gamma irradiation aided in the development of dwarfism, enhanced seed 

germination, yield parameters, fruit quality, preservation of quality, development of decorative 

plants, and haploid plant production. 

Role of gamma irradiation on seedlessness in fruit crops: 

PAU Kinnow-1 is a seedless mutant of Kinnow that was created by 30 Gy radiation 

exposure to Kinnow budwoods. There were 3.40 seeds instead of 20.7. After being exposed to 

20 Gy of radiation, the plummelo variety "Pamelo Nambangan" budwood evolved a mutant 

with improved characteristics regarding the amount of seeds and was released as "Pamindo 

Agrihorti." Fruits without seeds are partly due to a much greater megagametophyte abortion 

rate (86.21%) during megasporogenesis, which is caused by chromosomal abnormalities 

induced by Gamma radiation. 

Role of gamma irradiation on dwarfing in fruit crop: 

Dry papaya cv. Pusa 1-15 seeds were exposed to 15 Krad of gamma rays, resulting in 

the production of one dwarf compact mutant in the M3 generation. Repeated complete sib 

mating allowed for the achievement of homozygosity in the M6 generation. Ten months after 

planting, researchers measured the plant height in various papaya types and discovered that Bh 

65, Sunrise Solo, and Tainung produced dwarf plants at 80 Gy, measuring 74.50, 82.17, and 

126 cm in height, respectively, compared to 99.63, 166.25, and 136.40 cm for the control. 

Role of gamma irradiation on seed germination in fruit crops: 

Irradiated mango stones of the cultivar Dashehri, sourced from cobalt-60 and found that 

germination percentage was significantly highest (87.5) with 2.5 Kr. Identified 50 Gy and 80 

Gy as suitable irradiation dosages for higher germination percentage in varieties V3 and 

Tainung respectively. 
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Role of gamma irradiation on yield parameters in fruit crops: 

According to Zamir et al. (2009), guavas produced the greatest quantity of fruits when 

exposed to 0.15 KGy of gamma radiation. In comparison to the original Golden Delicious 

apple, Brunner and Keppl (1991) observed that the mutant "Golden Haidegg" had a lower 

percentage of fruit russetting and a higher total yield. 

Role of gamma irradiation on fruit quality: 

According to a study on the color of citrus fruit peels, gamma irradiation mutagenesis 

of bud wood material greatly increased the early season mandarin cultivars Kedem and 

irradiated Michal's color shift as compared to the control group (Goldenberg et al., 2014). 

Role of gamma irradiation on disease resistance in fruit crops: 

Japanese pear mutant "Gold Nijisseiki," resistant to black spot disease (Alternaria 

alternata), was created by repeatedly subjecting Nijisseiki to 616.2 Gy of radiation (Yoshioka 

et al., 1999). 

Role of gamma irradiation on developing ornamental fruit plants: 

According to Montanola et al. (2015), mutants with multicolored fruit and an expanded 

base were found in Fino 49 lemons and Murcott Mandarins, respectively. Uzun et al. (2015) 

stated that by subjecting budwood of the lemon cultivar 'Kutdiken' to gamma irradiation, they 

were able to identify a new genotype of lemon that was potentially useful for ornamental 

purposes. The genotype had an appealing appearance with brown point heaps and vertical 

brown lines. 

Role of gamma irradiation on production of haploid plants: 

Because both dominant and recessive mutations may be found in haploids, and because 

chromosome doubling produces a homozygous genotype, haploids are preferred material for 

mutation studies. Using gamma-irradiated pollen to induce parthenogenesis is a productive way 

to produce haploid plants. Two haploid plants were formed when "Hirado Buntan" pummelo 

was cross-pollinated with irradiated trifoliate orange and "Tongshui 72-1 Jincheng" sweet 

orange pollen (Wang et al., 2016). 

Role of ethyl methane sulphonates (chemical mutagen) in fruit crops: 

Because both dominant and recessive mutations may be found in haploids, and because 

chromosome doubling produces a homozygous genotype, haploids are preferred material for 

mutation studies. Using gamma-irradiated pollen to induce parthenogenesis is a productive way 



Vol. 5 Issue- 1, September 2024                                                              (e-ISSN: 2582-8223) 

                                                                                                                                                                                                                                                                  

www.justagriculture.in                                                                
 

 

P
ag

e1
9

4
 

to produce haploid plants. Two haploid plants were formed when "Hirado Buntan" pummelo 

was cross-pollinated with irradiated trifoliate orange and "Tongshui 72-1 Jincheng" sweet 

orange pollen (Wang et al., 2016).  

Role of T- DNA (biological mutagen) insertional mutagenesis in fruit crops: 

Functional genomics and plant genomes research depend heavily on insertional mutant 

collections. The idea is to randomly insert foreign DNA into regions that code for genes or 

promoters in order to interfere with the normal function of native genes and learn more about 

their functions. A plant with such an insertion is predicted to have a phenotype that differs from 

wild type plants exclusively in ways related to the disruption of a single gene. Veilleux et al. 

(2011) investigated insertional mutagenesis in the diploid strawberry (Fragaria vesca). 

Following transformation with pCAMBIA vector 1302, they discovered phenotypic mutants 

of Fragaria vesca, including petalless flowers, decreased flower petals, golden-leaved plants, 

and dwarf plants with mottled leaves. 

Limitations of mutation breeding: 

• Desirable mutations occur relatively infrequently. Mutation breeding hence requires a 

significant investment of time, labor, and other resources.  

It is laborious for the breeder to select mutants since they must filter through big 

populations.  

• Unwanted side effects brought on by chromosomal abnormalities, other mutations, etc. 

are frequently linked to favorable mutations through association.  

Consequently, in order to eliminate these flaws, mutant lines frequently need to be 

backcrossed to the corresponding parent kinds.  

• The majority of the mutations are recessive, which lengthens the time and resources 

required to create mutant types. 

• Recessive mutation detection is challenging in polyploid species and nearly impossible 

in clonal crops. 

• There may be problems in registration of mutant variety since it may be difficult to 

convincingly demonstrate the new variety to be distinct from the parent variety. 

Conclusion: 

 Mutation is a crucial breeding approach to produce variety in fruit crops. It makes it 

possible to quickly improve characteristics like dwarf plants, earliness, tolerance, and 
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resistance to a variety of pests and diseases. Mutations are currently used in genetics and 

breeding in fruit crops in a completely different way because to modern technologies that allow 

for genotypic selection or identification of mutations. It has been demonstrated that breeding 

for genetic variety or multiplication can occur more quickly when in vitro culture is combined 

with induced mutation. In order to achieve the goal of nutritional security, it also helps in the 

creation of commercial cultivars. 
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