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Abstract: The present study aimed to investigates the morphological characterization and estimate genetic
polymorphism and relationships among five mango accessions (collected from different governorates) based
on ISSR markers. Seventy-eight morphological characteristics were studied to describe the fruit and stone.
The collected mango accessions exhibited a wide range of differences in fruit and stone characteristics. All the
studied accessions had a roundish fruit shape smooth and waxy yellow skin, soft pulp texture and obtuse shape
of fruit apex. Differences among accessions were observed in fruit ground color, fruit beak type, pulp aroma.
Also the quantitative characteristics of fruit and seed showed differences between the collected accessions.
Inter-simple sequence repeats (ISSR) markers were used to study the genetic diversity and phylogenetic
relationships among the collected accessions. The twelve ISSR primers produced a total number of amplified
bands ranged from 6 to 19 fragments. The highest number of fragments was 19 bands for (TC),GT primer. While,
(CA)GT primer generated the lowest number of amplicons (6 bands). The average number of fragments/primer
was (11.25) and the size of these fragment ranged from 326-3125 bps. The percentage of polymorphism revealed

by the different primers ranged from 7.14 to 66.67 % with average of 42.86%.
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INTRODUCTION

Mango (Mangifera indica L.) is one of the important
fruit crops of tropical and sub-tropical regions. India is
the major mango producer followed by China, Mexico,
Brazil and Australia [1]. Success of crop improvement
programs depends on the genetic variability available in
crop germplasm. According to Ravishankar et al. [2] the
phenomenon of allopolyploid and the high rat of
outcrossing produce a high level of genetic diversity in
mango. Also there is much confusion and uncertainty
concerning the identity of the mango genotypes due to
different local names for the same varieties, which making
characterization of local accession important for better
use of the genetic available resources [3]. In this respect
efforts were made for understanding the variability of
mango germplasm based on morpho-physiological traits
[4-7].

Morphological characterization had been used for
many different fruit crops such as mango, banana and

citrus [8-11]. The application of morphological markers is
the simplest methods of evaluating crop genetic diversity.
Also, morphological characterization is the first step
that should be done before the molecular studies [12].
Recently the DNA markers generated by PCR methods
that are reliable and fast have been used [13]. Markers
such as, randomly amplified polymorphic DNA, inter
simple sequence repeats-ISSRs, ampli?ed fragment length
polymorphism and microsatellites or SSRs have been used
in mango characterization [14, 6, 15, 7]. Also, molecular
markers have been used to identify mango cultivars by
unique patterns of marker alleles. Fingerprinting of some
mango cultivars has been used to identify duplicated and
misnamed individuals [16, 17]. This has importance for
mango improvement programs and management of genetic
resource which give insight into genetic markup of related
genotypes. The aims of this study are determination of
the relationship among five mango accessions of Sukkary
mango cv. based on morphological characterization and
genetic similarity estimation.

Corresponding Author: M.A. El Kheshin, Pomology Department, Faculty of Agriculture, Cairo University, Giza, Egypt.



J. Hort. Sci. & Ornamen. Plants, 8 (1): 01-10, 2016

MATERIALS AND METHODS

Morphological Characterization

Plant Materials: Plant materials used for this study
including five mango accessions supposedly belong to
the Sukkary cultivar collected from Ismailia, Sharkia,
Behera, El-Fayoum and Giza governorates, samples were
collected during 2014 and 2015 years (Tablel). Each
accession represented by three trees, all the collected
samples was from mature trees grafted on seedling
rootstocks at age of 18-20 years growing in commercial
orchards. The standard horticultural management
practices were carried out as usual.

Table 1: List of mango plant materials used in this study

Data Collection: Three trees of each accession were
used, 20 fruits per tree were collected from all canopy
directions. The studied accessions were evaluated
for 27 morphological characters. The morphological
characteristics based on those previously prescribed for
mango by the International Plant Genetic Resources
Institute [18]. In this respect, 8 quantitative and 19
qualitative characteristics were used as
(Table 2). All observations on the fruit were made at the
optimum maturity stage according to IPGRI [18].
Data were recorded for fruit weight, diameter, length and
shape, shape of fruit apex and fruit attractiveness, fruit
ground color, texture of skin surface and fruit beak type.

shown in

Accession number Accession name Location
12175 Sukkary-1 Ismailia
12176 Sukkary -2 Sharkia
12177 Sukkary -3 Behera
12178 Sukkary -4 El-Fayoum
12179 Sukkary -5 Giza

Table 2: Codes of morphological traits used in characterization of mango accessions.

Code Characters Character states
Qualitative Traits (19 characters)
Fr01 Fruit shape (1) Oblong;(2) Elliptic;(3) Roundish;(4) Ovoid;(5) Obovoid.
Fr02 Fruit shape of apex (1) Acute;(2) Obluse;(3) Round.
Fr03 Fruit attractiveness (1) Poor;(2) Average;(3) Good;(4) Excellent.
Fro4 Fruit ground colour (1)Yellow;(2) Orange;(3) Purple;(5) Red.
Fros Fruit skin surface texture (1) Smooth;(2) Rough
Fro6 Depth of fruit stalk cavity (1)Absent;(2) Shallow;(3) Medium;(4) Deep;(5) Very deep.
Fr07 Fruit stalk attachment (1) weak;(2)Intermediate;(3)Strong.
Fr0o8 Fruit neck prominence (1) Absent;(2) Slightly prominent;(3)Prominent;(4)V. prominent
Fr09 Slope of fruit ventral shoulder (1) Slopping abruptly;(2) Ending in a long curve;(3) Rising

Fr010 Fruit beak type
Frol1 Fruit sinus type

Fr012 Fruit skin waxiness

Fr013 Fruit skin colour of ripe

Fr014 Pulp colour of ripe fruit

Fr015 Pulp texture of ripe fruit
Fr016 Adherence of fruit skin to pulp
Fr017 Pulp juiciness

Fr018 Pulp aroma

Fr019 Seed shape

(1) Perceptible;(2) Pointed;(3) Prominent;(4) Mammiform

(1) Absent;(2) Shallow;(3) Deep.

(1) waxy;(2) Non-waxy.

(1) Green;(2) Greenish yellow;(3) Yellow;(4) Green with red blush
(1) light yellow;(2) Golden yellow;(3) Yellow orange;(4) Orange
(1) Soft; (2) Intermediate ;( 3) Firm.

(1) Absent ;( 2) Weak ;(3) Intermediate;(4) Strong.

(1) Slightly juicy;(2) Juicy;(3) Very juicy

(1) Mild ;(2) Intermediate;(3) Strong.

(1) Ellipsoid;(2) Oblong;(3) Reniform

Quantitative Traits (8 characters)

Fr020 Fruit weight (g)

Fr021 Fruit diameter (cm)
Fr022 Fruit length (cm)

Fr023 Fruit Pulp thickness(cm)

5024 Stone length (cm)
S025 Stone width (cm)
S026 Stone thickness (cm)
S027 Stone weight (g)
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Table 3: List of ISSR primer names, sequences and annealing temperatures.

Primer Name Sequence Annealing Temp. “C

3’-5” Anchored repeats

17898-B (CA)GT 40.0
17898-A (CA)AC 40.0
ISSR-1 CAC(TCC)s 50.0
ISSR-2 AGA(TCC); 50.0
890 ACG(GT), 50.0
853 (TC)GT 46.0
17 CAGC(AC), 50.0
17899-A (CA)AG 40.0
844-B (CT)GC 50.0
HB-9 (GT),GG 40.0
HB-10 (GA)CC 40.0
15 GGTC(AC), 56.0

R= purine, Y= pyrimidine (C or T), B=non-A, D=non-C, H=non-G,
V=non-T

Measurements also including pulp color of ripe fruit, pulp
texture of ripe fruit, pulp juiciness and adherence of fruit
skin to pulp. Stones were extracted from 20 fully ripe fruit
of each replication and stone shape, type of embryonic,
stone length; stone width and stone weight were
recorded.

Statistical Analysis: The data of fruit and stone
characteristics were presented as mean (n=20) and the
means were compared using a one-way analysis of
variance according to Snedecor and Chochran [19] using
MSTAT-C statistical package software according to Freed
[20] and means were compared by Least Significant
Difference at significance level of 0.05 [21].

Molecular Characterization

DNA Extraction and ISSR-PCR Amplification
Conditions: Total genomic DNA was isolated from young
leaves samples using DNeasy Plant Mini Kit (Qiagen®
Germany) according to the manual procedures. A total of
12 primers (Table 3) were used to amplify DNA fragments.
The DNA concentration was quantitatively measured and
adjusted to 50 ng/ ul. PCR reaction was performed in 25 ul
reaction volume containing 2X read mix (Emerald Amp Max
PCR master mix-320 RR) 20 pM oligonucleotide primer and
50 ng genomic DNA. This reaction was performed on
BioRad-Mycyclar thermal cycler, programmed to 35
cycles as follows: an initial denaturation step at 95°C for
5 minutes, followed by 35 cycles of denaturation step at
94°C for 1 minute, annealing temperature (Ta) for 1 minute
and an extension step at 72 °C for 1 minutes and final
extension step at 72°C for 10 minutes. The amplified
bandies scored using Non linear Dynamics software.

The amplified fragments were resolved on 2.5 % agarose
(Seakem LE Agarose-Lonza). A set of 12 primers were
used in this study, these primers were synthesized by
HVD Corporation, Germany.Ladder DNA used was
Fermentas 100 pb plus.

Data Analysis: The banding patterns generated by ISSR
primers were analyzed and compared to determine the
genetic relatedness among different mango accessions.
The amplified fragments were scored either as present (1)
or absent (0). The genetic similarity and similarity
matrix were estimated according to Dice coefficient [22].
Dendrograms showing the genetic relationships were
constructed using the Un-weighted Pair Group Method
with Arithmetic Averages (UPGMA) by Phoretix 1D
software (Total Lab, UK).

RESULTS AND DISCUSSION

Morphological Characterization

Qualitative Characteristics: Table (4) illustrates the fruit
qualitative characteristics of the five mango accessions
under the study. All the accessions showed roundish
fruit shape and obtuse fruit apex. Concerning fruit
attractiveness Sukkary-5 had an excellent degree while
that of the Sukkary-1, Sukkary-2 and Sukkary-3
accessions has good fruit attractiveness, only the
Sukkary-4 showed average fruit attractiveness. The fruit
ground color ranged from orange in Sukkary-5 to green-
yellow in the other accessions. Regarding fruit beak type,
only Sukkary-1 showed pointed type and Sukkary-2 has
prominent type, while the other accessions exhibited
perceptible type. All the studied accessions showed
smooth fruit surface, shallow fruit sinus type, waxy fruit
skin and yellow skin color of ripe fruit. The color of fruit
pulp was yellow orange in the Sukkary-1 and Sukkary-3,
whereas it was golden yellow and light yellow in the
Sukkary-2 and Sukkary-4 respectively. Sukkary-5 showed
orange color of fruit pulp.

The pulp texture of rip fruit, were soft in all of the
studied accessions. Sukkary-4 had weak adherence of
fruit skin to pulp, while it was strong in Sukkary-5, the
other accessions had intermediate degree. Regarding the
pulp juiciness Sukkary-5 showed slightly juicy, the rest of
the accessions exhibited juicy pulp juiciness. Sukkary-4
had intermediate pulp aroma, while the other accessions
had strong pulp aroma. Sukkary-5 presented an oblong
seed shape while seed shape of the rest of accessions
was reniform. Sukkary-3 and Sukkary-4 showed medium
depth of fruit stalk while the other accessions had shallow
depth. The fruit stalk attachment ranged from weak in
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Table 4: Fruits morphological qualitative characteristics of five mango accessions.

Shape of Fruit Fruit Fruit Skin
Accessions Fruit shape fruit apex attractiveness ground color surface texture Fruit beak type
Sukkary-1 Roundish Obtuse Good Yellow Smooth Pointed
Sukkary-2 Roundish Obtuse Good Yellow Smooth Prominent
Sukkary-3 Roundish Obtuse Good Yellow Smooth Perceptible
Sukkary-4 Roundish Obtuse Average Yellow Smooth Perceptible
Sukkary-5 Roundish Obtuse Excellent Orange Smooth Perceptible
Fruit skin Skin color Pulp texture Adherence of fruit

Accessions Fruit sinus type waxiness of ripe fruit of rip fruit skin to pulp Pulp juiciness
Sukkary-1 Shallow Waxy Yellow Soft Intermediate Juicy
Sukkary-2 Shallow Waxy Yellow Soft Intermediate Juicy
Sukkary-3 Shallow Waxy Yellow Soft Intermediate Juicy
Sukkary-4 Shallow Waxy Yellow Soft Weak Juicy
Sukkary-5 Shallow Waxy Yellow Soft Strong Slightly Juicy

Depth of Fruit stalk Fruit neck Slope of fruit
Accessions Pulp aroma Seed shape fruit stalk attachment prominence ventral shoulder
Sukkary-1 Strong Reniform Shallow Strong Absent Ending in a long curve
Sukkary-2 Strong Reniform Shallow Intermediate Absent Ending in a long curve
Sukkary-3 Strong Reniform Medium Intermediate Absent Rising and then rounded
Sukkary-4 Intermediate Reniform Medium Intermediate Slightly prominent Rising and then rounded
Sukkary-5 strong Oblong Shallow Weak Absent Ending in a long curve

Table 5: Fruit morphological quantitative characteristics of five mango accessions.

Accessions Fruit weight (g) Fruit diameter (cm) Fruit length (cm) Fruit pulp thickness (mm)
First season
Sukkary-1 261.17ab 7.71a 10.72 a 5.07ab
Sukkary-2 245.00 b 6.78 ¢ 9.67b 3.96 ¢
Sukkary-3 265.00ab 6.83 ¢ 10.13 ab 4.20 be
Sukkary-4 270.00 a 7.03 be 9.88b 433 be
Sukkary-5 267.38 a 7.29b 9.56 b 540a
Second season
Sukkary-1 330.57 a 8.11a 9.91 ab 4.82b
Sukkary-2 3493 a 8.06a 10.11 ab 5.27ab
Sukkary-3 349.50 a 7.44 ab 10.58 a 5.23ab
Sukkary-4 35140a 7.71 ab 10.12 ab 4.92b
Sukkary-5 267.73 b 7.29b 9.56 b 6.03a

Values have the same letter(s) in the same column are not significantly different at LSD=0.05 level

Sukkary-5 to strong in Sukkary-1; the other accessions
had an intermediate value. Sukkary-4 had slightly
prominent fruit neck prominence and the other accessions
showed absent fruit neck prominence. Among the studied
accessions Sukkary-3 and Sukkary-4 showed a rising and
then rounded slope of fruit ventral shoulder while in
Sukkary-1, Sukkary-2 and Sukkary-5 it was ending in
along curve. In pervious study, Bhuyan and Guha [23]
observed a wide range of variability in respect of different
characteristics of mango fruits. Jintanawong et al., [24]
determined the quality standards for mango genotypes by
observing the fruit size, shape color, weight, texture and
fiber. Naik, [25] reports variability among trees of the same
variety with respect to fruit size, shape, color and quality.

Also, Ozkaya et al. [26] reported that the olive accessions
collected from different locations showed differ degrees
of morphological variations from the standard cultivar.

Quantitative Characteristics: According to the data in
Table (5) in both seasons Sukkary-4 had the heights fruit
weight compared with the other accession, Sukkary-1
recorded the highest fruit length and diameter. Regarding
the pulp thickness, Sukkary-5 had the highest value
among the tested accessions. The variation in mango fruit
parameters were reported previously. The mango can
have a fruit weight range that varies from as little as a few
grams up to 1 kg and fruit lengths can vary from 2.5 to
30.0 cm in different varieties [27, 28].
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Table 6: Seed morphological quantitative characteristics of five mango accessions.

Accessions Stone length (cm) Stone width (cm) Stone thickness (cm) Stone weight (g)
First season
Sukkary-1 8.62a 3.79a 2.29a 57.30a
Sukkary-2 8.35a 3.85a 2.57a 48.00bc
Sukkary-3 8.34a 3.93a 2.46a 51.93ab
Sukkary-4 8.07a 3.53a 2.34a 53.65ab
Sukkary-5 7.57a 3.52a 2.22a 39.72¢
Second season
Sukkary-1 8.02a 3.99ab 2.31b 61.08a
Sukkary-2 8.74a 4.58a 2.71a 43.73d
Sukkary-3 8.70a 4.28ab 2.41b 51.67¢c
Sukkary-4 8.26a 3.88ab 2.42b 57.32b
Sukkary-5 7.57 a 3.52b 2.21b 39.72¢

Values have the same letter(s) in the same column are not significantly different at LSD=0.05 level

Sukkary-5 Sukkary-3 Sukkary-4 Sukkary-2 Sukkary-1
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Fig. 1: Dendrogram using the similarity measure by Rho
based on morpho-Pomological distances of five
mango accessions.

The quantitative characteristics of studied mango
stones are showed in Table (6) in the 1% season the
examined accessions had a similar value of stone
length, width and thickness. Sukkary-1 had the highest
stone weight while Sukkary-5 had the lowest value during
both seasons. In the second season there was a non-
significant difference between the studied accessions in
fruit length. Sukkary-2 recorded the highest stone width
and thickness.

The observed variations between the studied mango
accessions reflect the existence of a genetic variation.
Morphological analysis of some Indian mango cultivars
detected a variation between the standard cultivar and
their landraces [6]. According to Haque et al. [29] the
different mango genotypes maintained distinctive stone

characteristics like length, width and thickness. Also,
Pendey [30] observed some variation between different
accessions of Alphonso mango cultivar. In study to
describe mango genotypes growing in Thailand using
IPGRI descriptors, the authors concluded that the studied
characters were useful to characterize all cultivars [22].

Dendrogram of Morphological Relationship: The cluster
analysis produced a dendrogram with three main clusters
(Figure 1). The first cluster (I) including Sukkary-1 and
Sukkary-2, which was collected from nearly the same
geographical zone, the genetic distance was (0.96). The
second cluster (II) includes the Sukkary-3 and Sukkary-4
with a genetic distance (0.925). The last group (IIT) had
only Sukkary-5. These results were in the same line with
[31]. Fruit characteristics have a strong discriminating
power and considered as useful tool for the identifying
particular landrace [4, 5, 32, 33]. Morphological diversity
within local mango accessions from Giza and Lower Egypt
was very high for some qualitative characteristics;
qualitative characteristics such as fruit shape, fruit apex
and fruit stalk depth are less prone to influences from
environmental factors [34]. According to the presented
results we recommend to wuse the mentioned
morphological descriptors for identification of mano
landraces.

Molecular Characterization

Polymorphism Detected by ISSR Analysis: ISSR
amplification from all DNA samples of five Mango
accessions collected from Ismailia, Sharkia, Behera, El-
Fayoum and Giza governorates produced prolific banding
profiles for all 12 primers (Figure 2). The total number of
amplified amplicons among tested primers ranged from 6
to 19 fragments. 3’anchored (TC), GT primer amplified
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Table 7: Total number of amplicons, monomorphic amplicons, polymorphic amplicons and percentage of polymorphism as revealed by ISSR markers among
five Sukkary accessions.

Primer Size of fragments (bP) Total amplicons No. of monomorphic bands No. of polymorphic bands Polymorphism (%)
17898-B 852-2564 6 2 4 66.67
17898-A 710-1928 7 3 4 57.14
ISSR-1 418-3097 10 5 5 50.00
ISSR-2 454-2927 13 7 6 46.15
890 432-1834 14 7 7 50.00
853 326-2075 19 14 5 26.32
17 394-1826 14 13 1 7.14
17899-A 605-1580 9 5 4 44.44
844-B 786-3125 7 4 3 42.86
HB-9 620-1376 11 5 6 54.55
HB-10 445-2585 12 9 3 25.00
15 577-1794 13 12 1 7.69
Total - 135 86 49 -
Average - 11.25 7.16 4.08 42.86

ISSR-1 ISSR-2

M

N BRI ARR

HB-10 HB-10

Fig. 2: DNA polymorphism of the five mango Sukkary accessions collected from different location amplified with 12
primers using ISSR-PCR (M) DNA ladder marker(bP) (1) Sukkary from Ismailia,(2) Sukkary from Sharkia, (3)
Sukkary from Behera, (4) Sukkary from El-Fayoum and (5) Sukkary from Giza.



J. Hort. Sci. & Ornamen. Plants, 8 (1): 01-10, 2016

Table 8: Genetic similarity matrix detected between five Sukkary accessions collected from different governorates with ISSRs markers based on UPGMA
analysis. (1) Ismailia,(2) Sharkia,(3) Behera,(4) El-Fayoum and (5) Giza.

Genotype Sukkary-1 Sukkary-2 Sukkary-3 Sukkary-4 Sukkary-5
Sukkary-1 1.00
Sukkary-2 0.95 1.00
Sukkary-3 0.92 0.91 1.00
Sukkary-4 0.94 0.92 0.89 1.00
Sukkary-5 0.84 0.84 0.83 0.86 1.00
Sukdkary-5 from Giza Fayoum. While, the coefficient was 0.84 between
—— Sukkary-1 from Ismailia and Sukkary-2 from Sharkia.
¢ 4 The lowest percentage of similarity observed between
O Sharkia Sukkary-3 collected from Behera and Sukkary-5 collected
e y-1 from Ismailia from Giza.

Sukkary-3 from Behera

Fig. 3: Dendrogram for five Sukkary accessions
constructed from the ISSR generated data using
UPGMA method and similarity matrices computed
according to Dice’s similarity coefficient.

the highest number of fragments (19 bands). However,
17898-B primer generated the lowest number of amplicons
(6 bands). The average number of fragments/primer was
(11.25) and the approximate size of these fragments ranged
from 326-3125 bps. All the tested primers produced
polymorphic bands (Table 7) of the total 135 scorable
fragments, 49 were polymorphic among the accessions
(Figure 2). The number of polymorphic bands ranged from
1 to 7 resulting in an average of polymorphism/primer of
(4.08). Primers (TC),GT revealed the maximum number of
polymorphic bands (7) conversely; the lowest number of
polymorphic amplicons (1) was generated by CAGC(AC),
and GGTC(AC), .The percent of polymorphism revealed
by different primers ranged from 7.14 to 66.67 % with an
average of 42.86 %.

Genetic Relationships as Revealed by ISSRs Markers:
The 12 tested primers used to compute the similarity
matrices according to Dice [20].. The genetic similarity
ranged from 0.83 to 0.95 (Table 8). The highest genetic
similarity revealed by the ISSRs analysis (0.95) was
between Sukkary-1 collected from Ismailia and Sukkary-2
collected from Sharkia this was followed by 0.94 between
Sukkary-1 and Sukkary-4 collected from El-Fayoum.

On the other hand, the genetic similarity between
Sukkary-5 collected from Giza and any of the other
accessions ranged from 0.83 to 0.86. It has been 0.86
between Sukkary-5 from Giza and Sukkary-4 from El-

Clustering Analysis: The UPGMA cluster analysis of
genetic distance among mango accessions is shown in
(Figure 3) although there is a little genetic variation was
detected among the tested accessions, ISSR phylogenetic
analysis declared enough differences that could
differentiate local accessions. Phylogenetic tree separated
Sukkary accessions from different governorates into two
major clusters at 84 % level of similarity, the first included
only one genotype (Sukkary-5). However, the second
cluster included Sukkary-1, Sukkary-2, Sukkary-3 and
Sukkary-4 accessions. The highest genetic similarity was
detected between Sukkary-1 collected from Ismailia and
Sukkary-2 collected from Sharkia with 95% level of
similarity; nevertheless the highest genetic difference was
identified between the Sukkary-4 from El-Fayoum and
Sukkary-3 from Behera accessions with 91 % level of
similarity.

In pervious studies a genetic dissimilarity of 0.05%
was observed among 27 accessions of ‘Kensington
Pride’, using RAPD markers (14). Addition, an intra-
cultivar variability in ‘Banganapalli’, ‘Dashehri’ and
‘Langra’ cultivars of mango detected using ISSRs (6).

Genotype Identification by Unique ISSR Markers:
The phylogenetic analysis declared high degree of
genetic  relationships among Sukkary accessions.
However the genotype-specific ISSR unique markers were
able to differentiate the studied genotype accessions. The
ISSR markers generating primers and the positive and/or
negative markers with approximate size are shown in
(Table 9) out of all tested ISSR primers, 10 primers were
able to generate unique markers (positive and/or negative)
that could differentiate mango accessions with the
percent of 83.3%. However, two primers (HB, and 15) were
failed to produce any unique marker.The number of
generated unique markers ranged from 2 to 19 bands.
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Table 9: Sukkary mango accessions identified by unique positive and/or negative ISSR markers.

Unique positive

Unique negative

Accessions Primer Size in bp Total Size in bp Total Total
Sukkary-1 - - - - - -
Sukkary -2 17898-B 1288 1 - -
853 2075 1 - - 3
776 1 - -
Sukkary -3 844-B - - 2796 1 2
- - 1598 1
Sukkary -4 ISSR-2 2927 1 - - 2
844-B 3125 1 - -
Sukkary -5 17898-B 926 1 - - 19
17898-A 1928 1 - -
1672 1 -
ISSR-1 2368 1 - -
418 1 - -
ISSR-2 2401 1 846 1
718 1 632 1
890 1834 1 - -
1138 1 -
834 1 - -
853 1587 1 531 1
1105 1 -
17 1122 1 - -
17899-A 1580 1 - -
1056 1 -
HB-10 1005 1 - -

The maximum number of unique markers was identified in
Sukkary-5 which was 19 markers. However, other
accessions (Sukkary-2, Sukkary-3 and Sukkary-4) were
characterized by two or three unique bands. On the other
hand, Sukkary-3 was only characterized by a unique
negative band.

ISSR has been shown to provide a powerful tool in
mango molecular characterization and to determine
genetic diversity between cultivars [8, 35, 36].

Using ISSR assessment, it was demonstrated that
most of the cultivars can be easily distinguished.
Moreover, some fragments were uniquely amplified or
absent in some of the landraces. These fragments are of
great interest in genetic identification of mango
accessions. [39, 15]. Ukoskit [37] reported a 39 band
containing di-nucleotide repeats in mango, which was
utilized for developing microsatellite markers. Results
clearly demonstrated that PCR based assays of dominat
markers, is a good tool for the genetic analysis of mango
genotypes. The critical number of loci and sample size
considerations are met with precision [38, 39]. Using ISSR
assessment was demonstrated that most of the cultivars

can be easily distinguished. Moreover, some fragments
were uniquely amplified or absent in some of the
landraces. These fragments are of great interest in genetic
identification of mango accessions in the germplasm
collection. Over all these data extends the knowledge of
ISSR application as a molecular tool in mango as
reported previously for molecular characterization of
mango [8, 39, 40, 15].
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