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Introduction 
 

Mango (Mangifera indica L.) is one of the 

choicest and admired fruit crops of the 

tropical and subtropical areas of the world. Its 

significance can easily be recognized by the 

fact that it is known as ‘King of Fruits’. 

Utilization of germplasm with distinctive 

characteristics in breeding programmes 

desires precise information to develop new 

cultivars (Vasugi et al., 2012).  India is the 

centre of origin for cultivated mango and is 

distributed in tropical and subtropical regions. 

Mango has been cultivated in India for more 

than 4000 species having chromosome 

number 2n=40 (Mukherjee, 1950). It is a 

highly cross-pollinated and heterozygous 

plant whose performance varies with the 

climate which resulted in a high level of 

genetic diversity.  
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Dashehari is an important export variety of mango (Mangifera indica L.) for its attractive 

appearance, excellent taste and pleasing flavour which is cultivated on a commercial level and 

propagated through vegetative means to ensure multiplication of true to type plants. Despite this, 

intra-varietal variability is reported in certain varieties although limited. In the present study, 45 

Dashehari trees, 25-30 years in age from 15 different orchards in 2 blocks viz. Malihabad and Mall 

from Agri-Export Zone for mango of Uttar Pradesh, India were selected for study. The significant 

intra-varietal variability in stone weigh was observed to range from (24.17 to 33.50g), pulp:stone 

ratio (4.36 to 8.04), stone length (8.99 to 11.75cm), stone width (2.72 to 4.14cm) and stone thickness 

(1.44 to 1.93cm), kernel length (3.65 to 6.65cm), kernel width (1.46 to 4.13cm) and kernel thickness 

(1.04 to 2.07cm). The intra-cultivar diversity was observed in terms of PCV (Phenotypic coefficient 

of variation), GCV (Genotypic coefficient of variation), heritability (h2), genetic advance (GA) and 

genetic advance as percent of mean (GAM%) for stone and kernel parameters. Kernel width showed 

highest PCV (22.15%) and GCV (19.65%). The highest heritability (85.50%) and genetic advance 

(2.80%) was observed from kernel length. However, maximum GAM% (75.35%) was observed for 

kernel thickness which indicated predominance of additive gene action for these parameters and 

these parameters may be considered for intra-cultivar diversity analysis of Dashehari mango for 

further crop improvement through selection. 
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Characterization and assessment of diversity 

is essential to utilize these unique cultivars in 

crop improvement programmes and also for 

better conservation of genetic resources that 

especially benefits a plant breeder in choosing 

proper parental materials. Dashehari is an 

important export variety of mango (Mangifera 

indicaL.) for its attractive appearance, 

excellent taste and pleasing flavour.  

 

The inter-specific diversity in mango is due to 

allopolyploidy, out breeding and phenotypic 

differences arising from varied agro climatic 

conditions in different mango growing 

regions (Ravishankar et al., 2000). Intra-

cultivar diversity in mango has also been 

reported based on morphological traits and 

genetic markers (De Souza and Lima, 2004; 

Rocha et al., 2012).   

 

Until recently, morphology has been the base 

for characterization of intra-cultivar diversity 

in mango where significant variation among 

the trees of a variety was ascribed to bud 

mutations (Pandey, 1998). Commercially 

grown mango cultivars have been identified 

on the basis of vegetative and reproductive 

parameters such as leaf size, leaf shape, shoot 

length, panicle length, fruit size, fruit shape, 

peel colour, stone size and stone weight.  

 

Since mango is an allogamous species, high 

genetic diversity exists within populations. 

The present studies were conducted to 

establish intra-cultivar diversity on the basis 

of stone and kernel parameters in Dashehari 

morphotypes in Agri-Export Zone for mango 

in Uttar Pradesh, India. 

 

Materials and Methods 

 

The present study assessed Intra-cultivar 

diversity in 45 Dashehari morphotypes 

through stone and kernel parameters. Three 

plants each, 25-30 years old from 15 different 

orchards were selected for study from Agri-

Export Zone for mango in Uttar Pradesh, 

India. Observations were recorded for stone 

and kernel parameters viz. stone weight (g) 

was measured on a digital weighing balance.  

 

Stone length (cm), stone width (cm), stone 

thickness (cm), kernel length (cm), kernel 

width (cm) kernel thickness (cm) were 

measured with digital vernier calliper 

(Mitutoyo, Japan). Pulp:peel ratio and 

pulp:stone ratio was calculated from the 

values recorded (Ranganna, 1986). 

 

Results and Discussion 

 

Significant intra-cultivar diversity with wide 

range was observed for stone and kernel 

parameters (Table 1). The stone weight was 

observed to range from 24.17 to 33.50g these 

findings consonance with Bora et al., (2017) 

who observed significant variation among the 

different cultivars of mango under study.  

 

The higher stone weight was recorded in cv. 

Langra (35.06 g) while lower weight of stone 

was observed in Dashehari Clone (12.49 g)  

was also reported by Kundu and Ghosh 

(1992) and Abirami et al., (2004). The present 

findings related to stone weight are also in 

accordance with the results of Jilani et al., 

(2010) and Anila and Radha (2005), who 

observed that stone weight ranged from 22.99 

g to 47.07 g in four varieties and two hybrids 

viz., Alphonso and Ratna.  

 

The pulp:stone ratio was observed to range 

from (4.36 to 8.04) the results of the present 

study are in partial agreement with the 

research findings of Bora et al., (2017) who 

observed significant variation in ratio of pulp 

and stone clearly revealed that the variety 

Mallika had higher pulp and stone ratio and 

the lower values was obtained for Amrapali. 

Stone size is an important character of mango 

as it determines the edible portion in the fruit.  
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The lower stone length was noted in cv. 

Arunika (5.74 cm) which was statistically at 

par with Dashehari Clone (5.91cm), Sabri 

(6.17 cm), Swarna Jahangir (6.28 cm) and 

Langra (6.58 cm). The stone length was 

observed to range from (8.99 to 11.75cm), 

stone width (2.72 to 4.14cm) and stone 

thickness (1.44 to 1.93cm), kernel length 

(3.65 to 6.65cm), kernel width (1.46 to 

4.13cm) and kernel thickness (1.04 to 

2.07cm).  

 

Bora et al., (2017) observed significant 

variation in stone and kernel size and he 

observed the mean value for the stone width 

showed a range of 2.33 to 4.11 cm and similar 

significant variation in stone length and width 

in different mango varieties was also recorded 

by Abirami et al., (2004) in (Bappakal, 

Chandrakaran, EC-95862, Kensington, 

Kitchner, Kurukkan, Muvandan, Mylepelian, 

Nekkare, Olour, Peach, Prior and Starch.  

 

This variation in stone characteristics might 

be due to different in environmental 

interaction and genetic composition. Kundu 

and Ghosh (1992) and Abirami et al., (2004) 

also observed significant variation in stone 

length and width of different mango cultivars. 

 

 

In the present investigation, phenotypic 

coefficient of variation (PCV) was greater 

than the corresponding genotypic coefficient 

of variation (GCV) for all the characters 

indicating the importance of environment in 

expression of characters. However, the 

differences between the GCV and PCV for all 

the characters were narrow suggesting that the 

characters were less affected by environment.  

 

The differences between values of PCV and 

GCV were less for kernel length, kernel width 

and kernel thickness indicating that these 

characters were largely under genetic control 

and environment had least influence on the 

expression of these traits. The results of the 

present study are in partial agreement with the 

research findings of Patel et al., (2016), 

Himabindu et al., (2016) and Galal et al., 

(2017) findings in mango.  

 

The broad sense heritability is the relative 

magnitude of genotypic and phenotypic 

variances for the traits and it is used as a 

predictive role in selection procedures. High 

heritability was recorded for majority of the 

characters viz. kernel length (85.50%), kernel 

width (78.20%) and kernel thickness 

(81.50%).  

 

High heritability generally indicates that the 

environment effect was very low and enables 

the breeder to select plants on the basis of the 

phenotypic expression. Therefore, selection of 

these characters would be feasible for mango 

improvement. Similar results were observed 

by Majumder et al., (2012) and Galal et al., 

(2017).  

 

Genetic advance as per cent of mean was 

recorded highest for kernel length (51.37%), 

kernel width (73.44%) and kernel thickness 

(75.35%). It also revealed high degree of 

variation among the cultivars. 

 

High heritability do not always indicate high 

genetic gain, heritability with genetic advance 

considered together should be used in 

predicting the ultimate effect for selecting 

superior genotypes.  

 

High estimates of heritability estimates 

coupled with high genetic advance were 

obtained for all traits and it indicated the 

presence of additive gene action in the 

inheritance of these traits and simple selection 

would be highly rewarding for improving 

these characters. Rajan et al., (2009), Patel et 

al., (2016), Himabindu et al., (2016) and 

Galal et al., (2017) reported similar 

experimental findings in mango. 
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Table.1 Intra-cultivar diversity in stone and kernel morphology of mango  

(Mangifera indica L.) cv. Dashehari collected from 15 different orchards in  

Malihabad and Mal block of district Lucknow 

 

Morphotypes 

 

Stone 

weight 

(g) 

Pulp:st

one 

ratio 

Stone 

length  

(cm) 

Stone 

width 

(cm) 

Stone 

thickness 

(cm) 

Kernel 

length 

(cm) 

Kernel 

width 

(cm) 

Kernel 

thickness 

(cm) 

DM1 29.50  5.43  10.20  3.04  1.56  5.48  2.46  1.04  

DM2 29.50  4.70  10.12  3.45  1.63  5.32  1.79  1.40  

DM3 30.33  5.47  10.57  3.04  1.56  5.28  2.30  2.05  

DM4 29.33  5.38  10.55  3.35  1.61  5.95  3.04  1.69  

DM5 30.50  4.92  10.14  3.02  1.54  5.45  3.29  1.17  

DM6 32.33  5.32  8.99  3.70  1.55  6.10  2.44  1.33  

DM7 27.50  4.86  9.34  4.14  1.93  5.04  2.07  1.17  

DM8 30.00  6.33  10.50  3.20  1.75  4.90  2.29  1.18  

DM9 30.17  5.07  11.69  3.19  1.44  4.93  1.68  1.21  

DM10 30.67  4.80  10.57  3.30  1.66  5.57  4.13  1.40  

DM11 30.50  5.87  11.27  3.69  1.79  5.05  1.64  1.37  

DM12 31.67  8.04  11.75  3.25  1.68  6.30  3.35  1.09  

DM13 29.33  5.03  11.00  3.42  1.85  4.57  1.87  1.51  

DM14 29.17  5.86  9.52  3.85  1.72  6.32  1.46  1.66  

DM15 32.17  4.76  9.80  3.32  1.53  6.12  2.50  1.27  

DM16 30.67  4.79  9.84  3.43  1.63  6.28  2.47  1.33  

DM17 29.67  4.78  9.87  3.58  1.59  5.79  2.20  1.53  

DM18 29.67  4.65  9.65  3.87  1.52  4.42  2.49  1.36  

DM19 31.67  4.70  9.77  3.72  1.64  5.63  1.75  1.27  

DM20 30.50  5.42  10.73  3.30  1.70  4.57  2.50  2.06  

DM21 29.67  4.88  9.09  3.02  1.73  5.64  2.32  1.44  

DM22 30.17  5.33  10.12  3.37  1.52  5.35  2.49  1.57  

DM23 31.17  4.93  9.05  3.12  1.60  6.49  2.24  1.17  

DM24 31.00  4.62  9.64 3.18 1.70 5.67  1.79  1.54  

DM25 30.17  4.71  9.37  3.37  1.74  5.39  2.14  2.07  

DM26 30.83  5.46  10.24  3.37  1.70  4.70  2.34  2.01  

DM27 31.17  4.58  9.87  3.40  1.64  3.65  2.42  2.04  

DM28 29.00  4.36  9.35  3.57  1.63  4.52  2.33  1.13  

DM29 29.00  4.70  9.47  3.10  1.87  4.50  1.92  1.10  

DM30 30.83  5.64  10.15  3.29  1.66  5.19  2.52  1.13  

DM31 24.17  5.29  9.62  3.42  1.67  6.64  2.60  1.52  

DM32 28.00  4.74  9.29  3.30  1.74  5.24  2.72  1.34  

DM33 30.50  4.72  9.72  2.72  1.69  4.22  2.14  1.18  

DM34 25.67  5.31  9.00  3.24  1.76  5.12  2.27  1.24  

DM35 29.50  5.24  9.99  3.45  1.62  4.85  2.52  1.14  

DM36 26.67  5.70  10.37  3.19  1.68  5.48  2.27  1.40  

DM37 32.67  5.24  10.42  3.55  1.63  6.48  2.52  1.56  

DM38 33.50  5.71  9.80  3.25  1.78  6.39  3.00  1.66  



Int.J.Curr.Microbiol.App.Sci (2020) 9(5): 1271-1276 

 

1275 

 

DM39 30.17  5.14  11.27  3.62  1.62  5.45  2.42  1.34  

DM40 30.67  5.24  9.68  3.32  1.77  6.50  2.48  1.37  

DM41 31.33  5.06  9.55  3.40  1.79  6.49  2.37  1.43  

DM42 31.83  5.05  9.37  3.10  1.91  6.62  3.20  1.47  

DM43 25.67  5.35  9.18  3.24  1.69  4.32  2.70  1.24  

DM44 28.50  4.95  10.50  3.83  1.73  6.64  2.70  1.44  

DM45 31.50  4.62  10.67  3.49  1.90  5.09  2.50  1.59  

SE(m)± 1.30  0.37  0.44  0.21  0.13  0.17  0.14  0.07   

CD (P=0.05) 2.58  0.73  0.87  0.41  0.25  0.33  0.27  0.13  

 

Table.2 Estimates of genetic components for stone and kernel characters in mango cv. Dashehari 

collected from 15 different orchards in Malihabad and Mal block of district Lucknow 

 

Characters PCV% GCV% h
2
% GA% GAM% 

Stone weight (g) 7.05 2.33 10.90 0.99 3.30 

Pulp:stone ratio 12.47 0.61 0.20 0.00* 0.00* 

Stone length (cm) 7.88 1.95 6.10 0.21 2.09 

Stone width (cm) 11.16 0.94 0.70 0.03 0.89 

Stone thickness (cm)  14.24 1.88 1.70 0.21 2.09 

Kernel length (cm) 14.16 13.09 85.50 2.80 51.37 

Kernel width (cm) 22.15 19.65 78.20 1.77 73.44 

Kernel thickness (cm) 21.77 19.58 81.50 1.07 75.35 

 

From the results presented in the afore said 

paragraphs it was evident that the characters 

namely, kernel length, kernel width and 

kernel thickness had recorded higher 

estimates for phenotypic coefficient of 

variation, genotypic coefficient of variation, 

genetic advance as per cent mean and 

heritability its indicated that the presence of 

additive gene action in the inheritance of this 

trait and simple selection would be highly 

rewarding for improving these characters. 
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