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Introduction 
 

The world needs to increase crop productivity 

for the development of the valuable varieties 

to changing environmental and biological 

challenges that meets to evolve the needs of 

local communities. To meet these needs and 

challenges, farmers and scientists not only 

must have access to a wide range of plant 

genetic resources but also must have access to 

the essential information about those plant 

genetic resources that will allow effective used 

to be made of them 

(www.bioversityinternational.org). The main 

reasons for the under-utilization of 

germplasm, according to curators, scientists 

and other users of plant genetic resources, is 

the lack of adequate passport, characterization, 

and evaluation data; people cannot use genetic 

resources that lack essential information. In 

addition, such information is necessary for 

proper management of the resources in the 

gene banks by gene bank managers. 

Therefore, the accurate documentation of 
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information about the origin, characterization, 

and performance of germplasm is essential for 

effective conservation and use (Biodiversity, 

2007). Success of commercial cultivation of 

Mango is much dependent on use of high 

yielding genotypes ―instead‖ of low yielding 

local genotypes. Therefore, genetic 

improvement of this crop is quite 

indispensable to develop high-yielding 

genotypes. Selection/ development of high 

yielding genotypes depend on the genetic 

variability present in the gene pool.  

 

Mango (Mangifera indica L.) is the most 

nutritive and delicious fruit crop belonging to 

the Anacardiaceae family and originated in 

Indo-Burma region. It is a commercial fruit 

crop of tropical and subtropical climatic 

condition which occupies an important socio-

economic position in India and south-east 

Asian regions. It is a tetraploid species (4x) 

species having chromosome number 40. The 

cultivation of mango is believed to have 

started four to six thousand years back 

rendering it as old as the Indian civilization 

itself (Mukherjee, 1953; Kostermans and 

Bompard, 1993). It is recognized as the pride 

fruit of India, being the richest source of 

vitamin A (4800 I.U.) and good source of 

vitamin C, minerals and other nutrients. In 

India, mango is currently grown in an area of 

2.52 million hectares and it is the largest 

producer of mango (18.43 million tons) in the 

world but its average productivity (7.3 metric 

tons per hectare) (NHB, 2015). In the past 

mango genotypes have been characterized by 

usually morphological traits which are used 

for diversity assessments (Singh, 1969) and 

isozymes (Degani et al., 1992), though easy 

but are not reliable. The inferences derived on 

the basis of morphological assessment can be 

misleading as they are prone to change in 

response to environmental fluctuations 

(Sankar et al., 2011). The crop improvement 

program mainly depends on the choice of 

superior parents for hybridization and the 

knowledge of combining ability and 

magnitude of gene action involved in the 

expression of important traits. 

 

Characterization of germplasm is essential to 

maximize its utility (Rubenstein et al., 2006) 

and foster efficient ex-situ conservation 

(Hammer et al., 2003 and De Vicente et al., 

2006). The evaluation of morphological and 

agronomic characters can provide relevant 

information on yield and quality traits, as well 

as other information of great interest to 

breeders, such as descriptions of available 

variation and estimates of trait heritability 

(Anumalla et al., 2015). Phenotypic characters 

are mainly influenced by environments and 

plant developmental stages. In addition, 

species with similar morphological characters 

cannot be easily distinguished. DUS test apply 

to all varieties of mango (Mangifera indica L.) 

for testing the variety and when and where it 

is to be delivered for registration under the 

Protection of Plant Variety and Farmers’ 

Rights (PPV & FR) Act, 2001. It is based on 

the quantity and quality of the plant materials 

which is required for testing the varieties. In 

this study, an effort has been made to generate 

and identify DUS test to investigate structure 

of mango germplasm of India with special 

emphasis on genotype’s collection. For an 

optimal characterization of genetic resources 

and for valid data comparisons among trials, it 

is necessary to use standard descriptors, like 

those developed by Biodiversity International 

for other fruit crops like Citrus and Apple etc., 

(Biodiversity, 2007) or by NBPGR in India. 

Hence, documentation of the variation in the 

morphological traits is necessary to effectively 

tap the available diversity in the crop 

improvement programmes. Against this 

background, an attempt has been made to 

characterize and categorize, the morphological 

diversity in the germplasm collected and 

conserved from all over India, in the form of 

minimal descriptors of Mango. 

Comprehensive information regarding Mango 
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variability as required by the breeder for 

evaluation and characterization of various 

traits, to enhance its productivity and 

commercial value is lacking. The best efforts 

were put in describing the plant taking into 

consideration all the important agro 

morphological traits derived from a large 

germplasm collection maintained at an 

experimental plot of Horticulture Garden, 

Bihar Agriculture College, Sabour, Bhagalpur, 

India. This is a first and initial attempt to 

developing and documents the diversity 

pictorially in Mango. There is further scope 

for addition on the traits, where variation 

within genotypes has observed. However, it is 

hoped that the descriptor will serve as a 

reference to characterize the available 

diversity to a large extent. 

 

Materials and Methods 
 

The present investigation was carried out 

during 2016-2017 at Experimental Field of 

Horticulture Garden of Bihar Agricultural 

College, Sabour a campus of Bihar 

Agricultural University, Sabour Bhagalpur. 

Sabour is located about 10 km east of 

Bhagalpur city in Bihar state of India. It is 

situated at longitude 87
0
2’72‖ east and latitude 

25
0
15’40‖ north at an altitude of 46 meters 

above mean sea level in the heart of the vast 

the vast Indo-Gangatic plain of North India, 

South of river Ganga. The experiment 

consisted of 24 treatments i.e., Bombai, Rani 

Pasand, Husn-e-ara, Dalma, Sundar Prasad, 

Baramasia, Taimuria, Peri Poona, Alphanso 

Poona, Mahmood Bahar, Alfazli, Sabri, 

Jawahar, Prabhashankar, Menka, Dada Miyan, 

Kesington, Kurrkkane, Mylepelian, Kesar, 

Mulgoa, Vanraj, Neeludin and Sital Pasand, 

respectively were selected for investigation. 

The site enjoys an average annual rainfall 34.9 

mm. The mean maximum and minimum 

temperature are 31.08 
0
C and 17.34 

0
C, 

respectively. The soils were classified as 

slightly alkaline with 7.65 pH. Data were 

collected on morphological (qualitative) 

characters using character descriptors. Type of 

assessment of characteristics was as follows 

(UPOV, 1989). 

 

VG: Visual assessment by a single observation 

of a group of plants or parts of plants. 

 

VS: Visual assessment by observation of 

individual plants or parts of plants. 

 

Descriptors 
 

The requirement of Distinctiveness, 

uniformity and stability were assessed on the 

basis of descriptors. The descriptors are a 

feature of whole plant or part of plant. Such 

descriptors may be morphological, 

biochemical, molecular or any other nature. 

Mainly three types of descriptors are 

recommended. In the present study a total of 

27 morphological characters, which 

correspond to the different plant 

characteristics and plant parts, including 

leaves, flowers and inflorescences, fruits and 

seeds, and overall architecture have been 

established. 

 

Qualitative descriptors 

 

Qualitative descriptors are those that are 

expressed in discontinuous states. These states 

are self-explanatory and independently 

meaningful. All states are necessary to 

describe the full range of the characteristics 

and every form of expression can be described 

by a single state. The qualitative descriptors 

studied were as follows: 

 

Plant 
 

Plant type (recorded as seedling and grafted); 

Branching pattern (the position of origination 

of branches from the stem was observed and 

recorded as Basal, Intermediate and Top); 

Plant growth habit (recorded as Erect, 
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Spreading, Drooping, Very vigorous, Semi-

vigorous and Dwarf based on the observations 

made); Crown shape (the shape of crown was 

found different and recorded as oblong, 

broadly pyramidal, semi-circular, spherical 

and others) and Foliage density (density of 

foliage was observed and recorded as Sparse, 

Intermediate and Dense). 

 

Leaf 
 

Young leaf colour (By visual observations, 

colour of the leaves were decided and 

tabulated as Light green, Light green with 

brownish tinge, Light brick red, Reddish 

brown and Deep coppery tan) and Mature leaf 

colour (Colour of mature leaf was observed 

and recorded as different colours such as Pale 

green, Green and Dark green); Leaf blade 

shape (Different leaf blade shapes were 

tabulated as Elliptic, Oblong, Ovate, Obovate, 

Lanceolate and Oblanceolate; Leaf apex shape 

(Different apex shape was also observed and 

recorded as Obtuse, Acute and Acuminate); 

Leaf base shape (recorded as Acute, Obtuse 

and Round); Leaf margin (Leaf margin were 

recorded as Entire and Wavy) and Angle of 

secondary vein to mid rib (Leaf venation 

angles were tabulated as Narrow: < 45°, 

Medium: 45 – 60° and Wide: > 60°). Texture: 

The texture of the leaves were observed and 

also tabulated as Coriaceous, Chartaceous and 

Membranous.  

 

Inflorescence 
 

Inflorescence density (Flower density was 

observed and recorded as Sparse, Medium and 

Dense); Inflorescence colour (Flower colour 

was observed and tabulated as Whitish, 

Yellowish green, Yellow, Light green, Green 

with red patches, Light orange, Pink, Dark 

Pink, Purple, Light red, Red, Dark red and 

Crimson); Inflorescence position (position of 

inflorescence was observed and tabulated as 

Axillary and Terminal); Inflorescence axis 

growth (Different Inflorescence axis growth 

observed and tabulated as Semi-erect, 

Horizontal and Drooping) and Inflorescence 

shape (recorded as Conical, Pyramidal and 

Broadly pyramidal). 

 

Fruit 
 

Fruit colour (colour of the fruits were 

observed and tabulated as Green, Greenish 

yellow, Yellow, Green with red blush, Yellow 

with red blush and Greenish with purple 

patches); Fruit shape (fruit shape was 

observed and tabulated as Round, Oval and 

Oblong); Fruit size (size of the fruits were 

observed and recorded as Small, Medium, 

Large and Long), Fruit beak type (tabulated as 

Perceptible, Pointed, Prominent and 

Mammiform) and Fruit sinus type (recorded as 

Absent, Shallow and Deep). 

 

Fruit stone 
 

Veins on stone (Different stone veins were 

observed and tabulated as Level with surface, 

Depressed and Elevated); Pattern of stone 

venation (Stone venation pattern was recorded 

as Parallel and Forked); Quantity of fibre on 

stone (recorded as Low, Intermediate and 

High) and Seed shape (Different seed shape 

was observed as Ellipsoid, Oblong and 

Reniform). 

 

Results and Discussion 

 

The essentials of descriptors are that it should 

be distinctness, uniformity and stability. The 

descriptors should have distinctiveness i.e., the 

developed characters should differentiate each 

hybrids from others, the characters should 

remain unchanged after repeated propagation 

or at the end of each cycle (PPV&FRA, 2006). 

The descriptors should be stable; it shouldn't 

vary with in genotypes even at different 

environmental conditions and it should be 

uniform, every developed descriptor should be 
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regular and unvarying. From the observations 

made it was found that the Mango genotypes 

expressed morphological variations from 

genotype to genotype. These available 

variations can be developed as descriptors as 

these morphological variations have the ability 

to distinguish the Mango genotypes each 

other. 

 

Descriptors were developed of Mango 

genotypes after surveying the 24 varieties. 

Among the genotypes studied, five 

morphological descriptors were developed and 

documented, which consist of 27 qualitative 

characters. Amongst the characters, five 

descriptors were developed for plant 

characters, five for inflorescence and fruit 

characters, eight for leaf characters and four 

for stone characters have been used. 

 

Plant character 

 

The mango genotype clone exhibited 

variations in plant characters (Table 1). All 

grafted type clones (24 clones) varied in their 

branching pattern. Branching arises from 

different height from the ground level. In 

Taimuria clone, primary branches arise from 

top level of the main stem. Branches arise 

from basal level in Baramasia and Jawahar. In 

all the other clones Bombai, Rani Pasand, 

Husn-e-ara, Dalma, Sundar Prasad, Peri 

Poona, Alphanso Poona, Mahmood Bhar, 

Mulgoa, Neeludin, Alfazli, Sabri, 

Prabhashankar, Menka, Dada Miyan, 

Kesington, Kurrkkane, Mylepelian, Kesar, 

Vanraj and Sital Pasand branches arise from 

intermediate level (Table 1). Tree growth 

habit also varied in all mango genotypes. The 

erect type growth observed in Alphanso 

Poona, Sabri, Menka, Kesington, Kurrkkane 

and Mylepelian, drooping type growth in 

Dada Miyan while spreading type were 

observed in rest genotypes. Similar reports 

have been suggested by Singh (1968); Dhillon 

et al., (2004) and Majumder et al., (2011). 

Data with respect to crown shape of different 

clones (Table 1), spherical shape were 

recorded in Husn-e-ara, Baramasia and 

Taimuria, broadly pyramidal in Bombai, Rani 

Pasand, Dalma, Sundar Prasad, Mahmood 

Bahar, Alfazli, Jawahar, Prabhashankar, Kesar 

and Sital Pasand, semi- circular in Peri Poona, 

Neeludin and Vanraj and oblong in Alphanso 

Poona, Mulgoa, Sabri, Menka, Dada Miyan, 

Kesington, Kurrkkane and Mylepelian. 

Different foliage density was observed in all 

mango genotypes such as dense in Bombai, 

Baramasia and Prabhashankar, sparse in 

Taimuria, Peri Poona, Mulgoa, Dada Miyan, 

Kurrkkane, Mylepelian, Kesar and Vanraj 

while intermediate in all remaining varieties.  

 

The variation in foliage density of mango 

varieties might be due to variation in genetic 

constitution among different cultivars which 

confirm the earlier finding of Dhillon et al., 

(2004). Varietal differences in plant growth 

were noted by Joshi et al., (2013). This 

variation among different genotypes might be 

due to the variation in genetic constitution and 

interaction of various genotypes with agro-

climatic conditions. Similar results has been 

reported by (Barua et al., 2013; Majumder et 

al., 2011; Mitra et al., 2013) in mango 

varieties. 

 

Leaf characters 

 

The leaves colour varied from genotype to 

genotype and within the varietal variation was 

observed between young and full grown 

(mature) leaves. The colours observed in 

young leaves were observed light green 

(Bombai, Husn-e-ara, Sunder Prasad, 

Baramasia, Taimuria, Peri Poona, Alphanso 

Poona, Neeludin, Jawahar, Prabhashankar, 

Kesington, Kurrkkane, Mylepelian and 

Vanraj), reddish brown (Mahmood Bahar, 

Mulgoa, Menka and Kesington) and light 

green with brown tinge (Rani Pasand, Dalma, 

Alfazli, Sabri, Kesar and Sital Pasand). 
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Table.1 Plant characters of different mango varieties 

 

Varieties  Tree type Branching 

pattern 

Tree growth 

habit 

Crown shape Foliage 

density 

Bombai  Grafted Intermediate Spreading Broadly Pyramidal Dense 

Rani Pasand  Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

Husn-e-ara  Grafted Intermediate Spreading Spherical Intermediate 

Dalma  Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

Sunder Prasad Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

Baramasia  Grafted Basal Spreading Spherical Dense 

Taimuria  Grafted Top Spreading Spherical Sparse 

Peri Poona Grafted Intermediate Spreading Semi-Circular Sparse 

Alphanso 

Poona 

Grafted Intermediate Erect Oblong Intermediate 

Mahmood 

Bahar  

Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

Mulgoa  Grafted Intermediate Spreading Oblong Sparse 

Neeludin  Grafted Intermediate Spreading Semi-Circular Intermediate 

Alfazli  Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

Sabri  Grafted Intermediate Erect Oblong Intermediate 

Jawahar  Grafted Basal Spreading Broadly Pyramidal Intermediate 

Prabhashankar  Grafted Intermediate Spreading Broadly Pyramidal Dense 

Menka  Grafted Intermediate Erect Oblong Intermediate 

Dada Miyan  Grafted Intermediate Drooping Oblong Sparse 

Kesington Grafted Intermediate Erect Oblong Intermediate 

Kurrkkane Grafted Intermediate Erect Oblong Sparse 

Mylepelian  Grafted Intermediate Erect Oblong Sparse 

Kesar  Grafted Intermediate Spreading Broadly Pyramidal Sparse 

Vanraj  Grafted Intermediate Spreading Semi-Circular Sparse 

Sital Pasand Grafted Intermediate Spreading Broadly Pyramidal Intermediate 

 



Int.J.Curr.Microbiol.App.Sci (2018) 7(5): 2944-2959 

2950 

 

Table.2 Leaf characters of different mango varieties 

 

Varieties  Young leaf colour Mature leaf 

colour 

Leaf blade 

shape 

Leaf apex 

shape 

Leaf base 

shape 

Leaf 

margin 

Angle of sec. 

vein  

to midrib 

Leaf texture 

Bombai  Light green Green Oblong Acuminate  Obtuse Entire 45 – 60° Coriaceous 

Rani Pasand  Light green with brown tinge  Green Oblong Acute  Acute Entire  45 – 60° Membranous  

Husn-e-ara  Light green  Green Elliptic  Acute  Acute Entire  45 – 60° Membranous  

Dalma  Light green with brown tinge Green  Elliptic Acuminate  Acute  Entire  > 60° Membranous  

Sunder Prasad Light green Green Ovate Acuminate  Obtuse Entire  > 60° Chartaceous  

Baramasia  Light green Green Elliptic Acute & 

Acuminate  

Acute Wavy  > 60° Membranous 

Taimuria  Light green Green Elliptic Acuminate  Acute & 

Obtuse 

Entire  45 – 60° Membranous 

Peri Poona Light green Pale green Ovate Acuminate  Obtuse Entire  45 – 60° Membranous 

Alphanso Poona Light green Green Elliptic Acute  Obtuse Entire  > 60° Chartaceous  

Mahmood 

Bahar  

Reddish brown Green Elliptic Acute  Obtuse Entire  > 60° Membranous 

Mulgoa  Reddish brown Dark green Oblong Acute  Acute Wavy  45 – 60° Membranous 

Neeludin  Light green Green  Oblong & 

Lanceolate  

Acuminate  Acute Wavy  45 – 60° Membranous 

Alfazli  Light green with brown tinge Green Elliptic Acute  Obtuse Entire  45 – 60° Chartaceous 

Sabri  Light green with brown tinge Green Elliptic Acuminate  Acute Entire  > 60° Membranous 

Jawahar  Light green Green Elliptic Acute  Acute Entire  > 60° Chartaceous  

Prabhashankar  Light green Green Oblong Acute  Acute Entire  45 – 60° Membranous  

Menka  Reddish brown Green Oblong Acute  Obtuse Entire  45 – 60° Membranous 

Dada Miyan  Light green Green Elliptic Acuminate  Acute Entire  > 60° Membranous 

Kensington Reddish brown Green Elliptic Acuminate  Acute Entire  > 60° Membranous 

Kurrkkane Light green Green Elliptic Acute  Obtuse Entire  45 – 60° Coriaceous  

Mylepelian  Light green Green Elliptic Acute  Acute Entire  45 – 60° Membranous 

Kesar  Light green with brown tinge Green Elliptic Acuminate  Acute Entire  45 – 60° Membranous 

Vanraj  Light green Pale green  Elliptic Acuminate  Acute Entire  45 – 60° Chartaceous  

Sital Pasand Light green with brown tinge  Pale green Oblanceolate  Acute  Acute Entire > 60° Membranous  
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Table.3 Inflorescence characters of different mango varieties 

 

Varieties  Inflorescence 

density 

Inflorescence colour Inflorescence 

position 

Inflorescence axis 

growth habit 

Inflorescence 

shape 

Bombai  Dense Pink Terminal Horizontal  Pyramidal 

Rani Pasand  Medium  Green with red patches Terminal Semi-erect Pyramidal 

Husn-e-ara  Medium  Green with red patches  Terminal  Semi-erect Conical 

Dalma  Medium Green with red patches Terminal Semi-erect Conical  

Sunder Prasad Sparse Light green Terminal Horizontal Broadly 

pyramidal 

Baramasia  Sparse Green with red patches Terminal Semi-erect Conical 

Taimuria  Medium Green with red patches Terminal Semi-erect Pyramidal 

Peri Poona Medium Yellowish green Terminal Semi-erect Broadly 

pyramidal 

Alphanso Poona Medium Green with red patches Terminal Semi-erect Conical 

Mahmood Bahar  Sparse Light green Terminal Semi-erect  Conical 

Mulgoa  Dense Light green Terminal Semi-erect Conical 

Neeludin  Sparse Green with red patches Terminal & Axillary  Semi-erect Conical 

Alfazli  Sparse Light green Terminal Horizontal Pyramidal 

Sabri  Sparse Green with red patches Terminal Semi-erect Conical 

Jawahar  Medium Yellowish green  Terminal & Axillary  Semi-erect Conical 

Prabhashankar  Medium Green with red patches Terminal Semi-erect Pyramidal 

Menka  Medium Green with red patches Terminal Horizontal  Conical 

Dada Miyan  Medium Green with red patches Terminal Semi-erect Conical 

Kensington Dense Yellowish green Terminal Semi-erect Broadly 

pyramidal  

Kurrkkane Medium Yellowish green Terminal Semi-erect Conical 

Mylepelian  Dense Yellowish green Terminal Horizontal Pyramidal 

Kesar  Sparse Green with red patches Terminal Semi-erect Conical 

Vanraj  Medium Green with red patches Terminal Horizontal Conical 

Sital Pasand Sparse Light green Terminal & Axillary  Semi-erect Conical 
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Table.4 Fruit characters of different mango varieties 

 

Varieties  Fruit colour Fruit 

shape 

Fruit size Fruit beak 

type 

Fruit sinus 

type 

Bombai  Green  Oblong  Medium Perceptible  Shallow  

Rani Pasand  Yellow Oblong  Small Perceptible  Absent  

Husn-e-ara  Yellow with red blush Oblong Medium & long Perceptible Shallow 

Dalma  Green  Oblong  Large Perceptible Absent  

Sunder Prasad Green with red blush  Roundish  Medium Perceptible Shallow  

Baramasia  Green  Oblong  Medium Perceptible Absent  

Taimuria  Green  Oblong  Long Perceptible Absent  

Peri Poona Greenish yellow  Oblong  Small Perceptible Shallow  

Alphanso 

Poona 

Green with red blush Roundish  Small Perceptible Absent 

Mahmood 

Bahar  

Green Oblong  Medium Perceptible Absent 

Mulgoa  Green Roundish  Small Perceptible Shallow  

Neeludin  Yellow Oblong  Small Perceptible Absent  

Alfazli  Greenish yellow Obovoid  Large Perceptible Absent 

Sabri  Yellow Oblong  Small Perceptible Shallow  

Jawahar  Yellow Oblong  Small Perceptible Absent 

Prabhashankar  Green  Oblong  Medium Perceptible Absent 

Menka  Yellow Oblong  Large Pointed  Absent 

Dada Miyan  Greenish yellow Roundish  Small Pointed  Shallow  

Kesington Green with red blush Roundish  Large Perceptible Absent 

Kurrkkane Greenish yellow Roundish  Small Perceptible Absent 

Mylepelian  Yellow Oblong  Small Mammiform  Deep  

Kesar  Greenish yellow Oblong  Long Perceptible Absent 

Vanraj  Green with red blush Obovoid  Large Perceptible Shallow  

Sital Pasand Green Oblong  Medium Perceptible  Shallow  
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Table.5 Fruit stone characters of different mango varieties 

 

Varieties  Veins on stone Pattern of stone 

venation 

Quantity of fibres on 

stone 

Seed shape 

Bombai  Depressed  Forked Intermediate  Reniform  

Rani Pasand  Level with surface Parallel Low Reniform  

Husn-e-ara  Depressed  Parallel Low Oblong 

Dalma  Depressed  Parallel Low Ellipsoid  

Sunder Prasad Level with surface Parallel Low Reniform  

Baramasia  Depressed  Parallel Low Reniform  

Taimuria  Depressed  Forked Intermediate  Reniform  

Peri Poona Elevated  Parallel Low  Reniform  

Alphanso 

Poona 

Elevated  Forked Intermediate Reniform  

Mahmood 

Bahar  

Elevated  Parallel Low  Oblong  

Mulgoa  Level with surface Parallel Low Reniform  

Neeludin  Elevated  Parallel Low  Oblong  

Alfazli  Elevated  Parallel Low  Reniform  

Sabri  Level with surface Parallel Low  Oblong  

Jawahar  Level with surface Parallel Low  Reniform  

Prabhashankar  Level with surface Parallel Low  Reniform  

Menka  Elevated  Forked Low  Reniform  

Dada Miyan  Level with surface Forked Intermediate  Reniform  

Kesington Level with surface Forked High  Oblong  

Kurrkkane Elevated Forked Intermediate  Reniform  

Mylepelian  Elevated Parallel Intermediate  Reniform  

Kesar  Level with surface Parallel Low  Reniform  

Vanraj  Elevated Forked Low  Reniform  

Sital Pasand Depressed Parallel Low Oblong  
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Similar findings were observed by Fivaz 

(2008) and Christopher et al., (2017). They 

also revealed that the immature or young 

leaves are initially net importers of carbon 

and only begin to contribute to the carbon 

economy of the shoot as they expand. 

Likewise, the mature leaf colour was found 

dark green in Mulgoa, light green in Peri 

Poona while green in rests varieties (Table 2). 

These findings were suggested by Fivaz 

(2008). 

 

Data reflected that huge variability was noted 

in leaf blade shape of different genotypes of 

mango. From Table 2, elliptic shape were 

observed in Husn-e-ara, Dalma, Baramasia, 

Taimuria, Alphanso Poona, Mahmood Bahar, 

Alfazli, Sabri, Jawahar, Dada Miyan, 

Kesington, Kurrkkane, Mylepelian, Kesar, 

Mulgoa and Vanraj, ovate shape in Sundar 

Prasad and Peri Poona, oblong shape in 

Bombai, Rani Pasand, Mulgoa and 

Prabhashankar, both Oblong and lanceolate in 

Neeludin while oblanceolate shape in Sital 

Pasand. Likewise, acuminate leaf apex shape 

was found in Bombai, Dalma, Sundar Prasad, 

Taimuria, Peri Poona, Neeludin, Sabri, Dada 

Miyan, Kesington, Kesar and Vanraj, both 

acute and acuminate apex shape in Baramasia 

whereas acute apex shape in all remaining 

varieties. Obtuse leaf base shape was 

observed in Bombai, Sundar Prasad, Peri 

Poona, Alphanso Poona, Mahmood Bahar, 

Alfazli, Menka and Kurrkkane, both acute 

and obtuse shape in Taimuria and all rests 

observed to have acute leaf base shape. 

Similar findings have been suggested by 

Khan (1960); Rhodes et al., (1970); Mussane 

(2010); Rajwana et al., (2011) and Joshi et 

al., (2013). From Table 2, entire leaf margin 

was observed in all 21 genotypes except 

Baramasia, Mulgoa and Neeludin having 

wavy leaf margin. Angle of secondary vein to 

mid rib i.e. 45-60
0
 of all 14 genotypes but > 

60° angle was observed in Dalma, Sundar 

Prasad, Baramasia, Alphanso Poona, 

Mahmood Bahar, Sabri, Jawahar, Kesington, 

Dada Miyan and Sital Pasand. Similar works 

have been reported by numerous scientists 

(Khan, 1960; Rhodes et al., 1970; Mussane, 

2010 and Rajwana et al., 2011). It is found 

that the leaf texture also changes from 

genotype to genotype. Bombai was found to 

have coriaceous texture. Rani Pasand, Husn-

e-ara, Dalma, Baramasia, Taimuria, Peri 

Poona, Mahmood Bahar, Mulgoa, Neeludin, 

Sabri, Prabhashankar, Menka, Dada Miyan, 

Kesington, Mylepelian, Kesar and Sital 

Pasand were observed with membranous 

texture and all the other 6 genotypes observed 

to have chartaceous leaf texture (Table 2). 

 

Inflorescence characters 

 

Flowering is one of the most important 

phonological stages of the mango crop 

production. The type of inflorescence 

observed in mango varieties was panicle 

inflorescence. The inflorescence of mango 

genotypes varied in its density. The flower 

density observed were dense (Bombai, 

Mulgoa, Kesington and Mylepelian), medium 

(Rani Pasand, Husn-e-ara, Dalma, Taimuria, 

Peri Poona, Alphanso Poona, Jawahar, 

Prabhashankar, Menka, Dada Miyan, 

Kurrkkane and Vanraj) and sparse (rest 8 

varieties). Flowering intensity is critical factor 

directly associated with the economic status 

of the mango growers (Kulkarni, 2004). The 

inflorescence colour was also observed 

different in mango genotypes. Pink colour 

was noticed in Bombai. Light green colour 

was observed in Sundar Prasad, Mahmood 

Bahar, Mulgoa, Alfazli and Sital Pasand, 

yellowish green in Peri Poona, Jawahar, 

Kesington, Kurrkkane and Mylepelian 

whereas green with red patches in all other 13 

genotypes. These findings have been reported 

by Hossain and Talukdar (1974). The 

genotypes were varied in the position of 

inflorescence. Axillary and terminal 

positioned inflorescences were observed in 
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the genotypes. From Table 3, both terminal 

and axillary position was noticed in Neeludin, 

Jawahar and Sital Pasand but terminal 

position was observed in all other 21 

genotypes of mango. This is also in 

agreement with the findings of Iqbal et al., 

(1995) and Mazumder et al., (2011). 

Likewise, the inflorescence axis growth was 

observed horizontal in Bombai, Sundar 

Prasad, Alfazli, Mylepelian and Vanraj but 

semi-erect in rests of the genotypes. 

Inflorescence shape was noticed pyramidal in 

Bombai, Rani Pasand, Taimuria, Alfazli, 

Prabhashankar and Mylepelian, broadly 

pyramidal in Sundar Prasad and Peri Poona 

and conical in remaining genotypes (Table 3). 

This difference was also noted by Singh 

(1968). 

 

Fruit characters 

 

The mango genotypes having different fruit 

colour such as green colour in Bombai, 

Dalma, Baramasia, Taimuria, Mahmood 

Bahar, Mulgoa, Prabhashankar and Sital 

Pasand, yellow color in Rani Pasand, 

Neeludin, Sabri and Jawahar, yellow with red 

blush in Husn-e-ara, greenish yellow in Peri 

Poona, Alfazli, Dada Miyan, Kurrkkane and 

Kesar and green with red blush in remaining 

genotypes (Table 4). These investigations 

were carried out by Saha and Hossain (1988) 

and Haque et al., (1993) under the climatic 

conditions of southern Bangladesh. This is 

because fruit colour at maturity is depends 

upon genotypes reported by Mukherjee 

(1997), Barholia and Yadav (2014) and 

Sennhenn et al., (2014).  

 

Shapes of round, oblong and obovoid were 

observed in different genotypes. Round shape 

was observed in Sundar Prasad, Mulgoa, 

Dada Miyan, Kesington and Kurrkkane (5 

genotypes) obovoid shape was observed in 

Alfazli and Vanraj. All the other 17 genotypes 

were observed with oblong shaped fruits 

(Table 4). The reports of Saha et al., (1994) 

were also in the same tunes under the climatic 

conditions of Bangladesh. Similar works has 

also been done by Bhuyan and Islam (1989), 

Hossain et al., (2002) and Kobra (2007). The 

size of fruits of mango genotypes also varied 

from varieties to varieties. Large size fruit 

was observed in Dalma, Alfazli, Menka, 

Kesington and Vanraj while small size in 

Rani Pasand, Peri Poona, Alphanso Poona, 

Mulgoa, Neeludin, Sabri, Jawahar, Dada 

Miyan, Kurrkkane and Mylepelian (Table 4). 

Similar works were also reported by different 

workers (Singh et al., 1997; Badyal and 

Bhutani, 1989, Gupta and Brahmachari, 2004 

and Chatterjee et al., 2005). According to the 

findings of Mannan et al., (2003), these 

variations might be due to the location 

enjoying different types of environmental 

conditions, year of production and out 

crossing among different varieties. Fruit beak 

was observed pointed in Menka and Dada 

Miyan, mammiform in Mylepelian and 

perceptible in rest 21 genotypes. Similar 

works have also been done in same tunes by 

Bhuyan and Islam (1989) and Kobra (2007). 

Likewise, fruit sinus was found absent in Rani 

Pasand, Dalma, Baramasia, Taimuria, 

Alphanso Poona, Mahmood Bahar, Neeludin, 

Alfazli, Jawahar, Prabhashankar, Menka, 

Kesington, Kurrkkane and Kesar, deep sinus 

in Mylepelian while shallow sinus in rest 

genotypes (Table 4). This result is also in 

consonance with the findings of Hossain and 

Talukder (1974), Bhuyan and Islam (1989) 

and Hossain et al., (2002). 

 

Fruit stone characters 

 

Different genotypes with respect to fruit 

stones were observed varied from varieties to 

varieties. Stone veins was found depressed in 

Bombai, Husn-e-ara, Dalma, Baramasia, 

Taimuria and Sital Pasand, elevated in Peri 

Poona, Alphanso Poona, Mahmood Bahar, 

Neeludin, Alfazli, Menka, Kurrkkane, 
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Mylepelian and Vanraj whereas level with 

surface in all other remained varieties. 

Likewise, forked stone venation pattern was 

observed in Bombai, Taimuria, Alphanso 

Poona, Menka, Dada Miyan, Kesington, 

Kurrkkane and Vanraj and parallel venation 

in all other 16 genotypes. Saha et al., (1995) 

and Majumder et al., (2011) also observed 

similar variation on the veins on mango stone. 

Quantity of fibres on stones was high in 

Kesington, intermediate in Bombai, Taimuria, 

Alphanso Poona, Dada Miyan, Kurrkkane and 

Mylepelian while low in rest varieties. These 

investigations have also been confirmed by 

Majumder et al., (2011). The shape of seed 

was also found different such as ellipsoid in 

Dalma, oblong in Husn-e-ara, Mahmood 

Bahar, Neeludin, Sabri, Kesington and Sital 

Pasand and reniform in all 17 genotypes. 

Similar works were observed by Jilani et al., 

(2010) (Table 5). 

 

A research work was taken up with the 

objective to develop and document 

descriptors for Mango and its genotype 

derivatives, which enables the identification 

of varieties for varietal registration and will 

also help tree improvement programmes. 

Characterization of clones through 

morphological traits is the simplest, quickest 

and easily adoptable method for identification 

of clones at the field level which is mandatory 

for tree improvement programmes. Mango 

genotypes were identified based on 

morphological characters by developing 

descriptors and documenting the developed 

ones. Descriptors were developed based on 

the guidelines that are envisaged in PPA&FA 

act 2001. Accordingly in present study, major 

focus was given to develop descriptors for 

some characters of plant, leaf, inflorescence, 

fruit and stone. Descriptors were developed 

for Mango genotypes after surveying the 24 

varieties developed in Experimental plot of 

Horticulture Garden, Bihar Agricultural 

University, Sabour, Bhagalpur. Among the 

varieties studied, five morphological 

descriptors were developed and documented, 

which consist of 27 qualitative characters. 

Among the characters, five descriptors were 

developed for plant characters which include 

plant type; branching pattern; plant growth 

habit; crown shape and foliage density; eight 

descriptors for leaf characters which include 

young leaf colour; mature leaf colour; leaf 

blade shape; leaf apex shape; leaf base shape; 

leaf margin; angle of secondary vein to mid 

rib and leaf texture; five characters for 

inflorescence which admits flower density; 

inflorescence colour; inflorescence position; 

inflorescence axis growth habit and 

inflorescence shape, five characters for fruit 

which include fruit colour, shape; size; beak 

and sinus and four characters for seed which 

admits veins on stone; stone venation pattern; 

fibre quantity on stone and seed shape. 
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