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Table 1- Name, code and collecting location of the studied mango genotypes

i CHPI S il el el g glaea Joe
Genotyp Genotype Abbreviatio ST Genotyp Genotype Abbreviatio Collecting

CPi S gl b S Las ] o

e code name n name Collecting e code name n name location
location
1 Ko Moshk  slses! e 21 AR 21 iyl ol
2 S Charak  slises! wolie 22 Sl Shahani JOR RIS
3 Jus Noghal  slises] colis 23 o Sib seglSsle coline
4 Obg) e HalR 305 s, 24 FPL Havij  iaglSsle colie
5 hawgnd (s HalMD gy ol 25 Sletls s KhiarMG el e
6 ol Lla HalMG J9lS (Sl 26 hawgnd s KhiarMD hagn wlie
T sals AnaMG loals s 27 jpals ey KalanMG 5l i
8 hweglSgle ulll ANaMCh - saglsyle i 28 Gbik,sws  KalanMB Skl e
9 SlgilS aljg ShozMG SgilS ol 29 S Gilasi sblses] colive
10 g aljed ShozMD s olise 30 E Mahali JPRRORIN
11 e S MikhM gl lie 31 RS Hendi JPRRORIN
12 gy St MikhR JOR RIS 32 S Khareji JPRTRORIS
13 WS 13 teglSgle ol 33 i Sendry ol clive
SrpliS Clais
14 VS 14 iegSols Ol 34 1,55 Langra o] lise
ShyglsS Sl
15 T IS il e 35 9393 Dodo o8] eslie
ShyghsS ligs
16 T te 16 Liwegle wolipe 36 Oldgy 5 4l Mango6 08 ()
17 WS 17 iyl oo 37 oldey ¥ adl Mango3 JOR QI
18 A S 18 ieglSols colive 38 Sigl, @Ms KalanMRa gl elize
19 (L 19 ieglols colie 39 oo Majlesi sblses! olie
20 sredl AImeh g i
e (Jed) iz e (353) 2l S (50) L g J €15
Location Latitude (N) Longitude (E) Altitude (m)
Minab, Ahmadabad sUlses! s 27°107 34" 57°037 44" 36
Minab, Dehosta _lawgns «olie 27°09° 36" 57°01° 47" 32
Minab, Goleshvar ,lg:l8 «olee 27°08" 51" 57°02° 20" 31
Minab, Chelowgavmishi _iwegsls colie 27°08" 15" 56°597 10" 18
Minab, Baziari (¢,b;b «olue 27°10° 20" 57°02" 20" 30
Minab, Ravang s, «lize 27°03° 57" 57°11 44" 61
Hashtbandi ¢scain 27°10° 00" 57°27°20” 251
Rudan, Komiz ja by, 27°23710” 57°137 27" 171
Minab, Agricultural Research ¢;,slis coliiog olfm! colize 27°06" 39" 57°05" 36" 27
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Table 2- List of morphological attributes and their describe in mango genotypes of Hormozgan province

ad, B oy ot Sldo Cduo Lo gs
Row The studies attributes Attribute describe
1 CS gy cole (%) 0328 (Y) ds blaos *(1)e 4l 3l
Tree growth habit Erect (1)", Semi-erect (2), Spreading (3)
2 <S5 i) (¥) obSL F) bawgie 1) 2iby
Tree height Long-legged (1), Moderate (2), Dwarf (3)
3 5).3 JSW (\“) ISWLe —Syan ‘(\') Lglo)‘ﬁ} ‘(\) Lglo)‘ﬁi —oduiS
Leaf shape Elongate-Spear shaped (1), Spear shaped (2), Oval-Elongate (3)
4,5 Sy o s Job ST
Mature leaf length and width Measurement
6 Sy Sy (V)35 () 35 Sy
Leaf'tip Sharp (1), Round (2)
Leaf margin Smooth (1), Wavy (2)
8 318 g (V) Sl w2 5 sl o (7) (5 () el
Inflorescence status Apical (1), Lateral (2), Apical and lateral (3)
J ol s g (1) 03,58 (a2 (V) o2 V) (g
Inflorescence shape Conic (1), Pyramid (2), Wide pyramid (3)
10 o3l > oS o515 (V) codayy ) iy o8
Flower density in Thin (1), Dense (2)
inflorescence
1 oS Jsb ST
Inflorescence length Measurement
12 oS 5 (8) 5 {¥) 05 30,8 ) 39y 32,8 (V) o8 SloaSI L jows (V) (b9 jow
Inflorescence color Light green (1), Green with red spots (2), Bright red (3), Dark red (4), Cream (5)
13 sgee JS5 (¥) 355 b (V) s 1) oS
Fruit shape Elongate (1), Oval (2), Fairly round (3)
14 b ogre Cangy S (8) 036 {F) same ) 23550 V) 235 1) 28
Mature fruit peel color Red (1), Yellow (2), Green-yellow (3), Green (4), etc (5).
15 ogee Eobi 0)9 () oo V) posoke V) 095
fruit maturity period Early ripening (1), Mid ripening (2), Late ripening (3)
16 0450 S g5 (V) 25 +) o)l
Fruit tip Not has (0), has (1)
17 oge S g9 (V) IS8 (Sl (V) w1 (slalaiis () 3,
Fruit tip type Not has (0), Point wise (1), Tipped (2), Panty-shaped (3)
18 s (V) o)ls o) oyls
Sinus Not has (0), has (1)
19 g 9 (V) Gros (1) G o5 (1) 2
Sinus type Not has (0), Shallow (1), Deep (2)
20 ol (¥) 008 3,5 oo 5 0el Yl atilis o¥) JolS” g8 5 b Ll o)) o5 s gl
The shoulder slope Having steep slope (1), End with a complete arc (2), The shoulders are raised and then
rounded (3)
21 Js i PST
Flower diameter Measurement

Codification for scoring as;kiel (slp (¢ )iSss™
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'Unweighted Pair Group Method with Arithmetic Mean
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Figure 1- Dendrogram resulted from morphological data using Jaccard’s similarity coefficient and UPGMA algorithm
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Table 3- Genotype grouping derived from mean comparison of morphological attributes

:’lb’ Morphological attribute wluicsy , Céo Group number ‘09 5 dlaxi Groups status Loy ,S Curdg
ow

1 Tree growth habit cs > gus, cole 2 a-b
2 Tree height ¢ > ¢lis)| a-c
3 Leaf shape &, JSs a-b
4 Leaflength 5, Jsb 15 a-o
5 Leaf width $y 5,e 14 a-n
6 Inflorescence status > S cusdge 2 a-b
7 Inflorescence shape > 5 s 1 a

8 Flower density in inflorescence 35 ;5 S o515 1 a

9 Inflorescence length 3 5 Jgb 17 a-q
10 Inflorescence color 3 5 &, 4 a-d
11 Fruit shape sg. JSi 2 a-b
12 Mature fruit peel color @b ogee Cavgy ) 3 a-c
13 Leaftip S, Sy 2 a-b
14 Leaf margin & 5, 4.3l 2 a-b
15 Petiole length 5y, p> Jsbo 9 a-i
16 Fruit tip sge S'gs 2 a-b
17 Fruit tip type sgee S's g9 2 a-b
18 Sinus g 1 a

19 Sinus type _wguw g9 1 a

20 The shoulder slope sl cuis 2 a-b
21 Flower diameter 5 3 3 a-c

Py P - e v . ¢ - N - \
W L e 2 50 LGS G s I £ 5T ¢ il (3t 5 S Sl by oulidcidy ) Gda
"Morphological attribute with more grouping number, showed more diversity among the studied genotypes.
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Introduction: Assessment of genetic diversity in Mango can provide a platform to deepen our knowledge
about its genetic background and determine the high quality genotypes for involving in the inbreeding programs.
The high observed diversity among native landraces of mango can be used in breeding programs to produce
better cultivars and utilization of these cultivars as donor parent to transfer desirable characteristics to high-
bearing cultivars. Suitable mango cultivars to prepare rootstock and scion and resistant cultivars against diseases
and the high yielding cultivars (with regards to alternate bearing in mango) can be recognized by better
understanding of available germplasms. In the past two decades in southern Iran, the process of producing the
grafted mango trees via seed culturing and grafting suitable cultivars (What has been registered such as Sindary
and Langra and what has not been registered) on the seedlings has been accelerated. Therefore, studying the
diversity of mango germplasms in these regions can be a good way to identify and distinguish these genotypes.
In the present study, native genotypes of mango from Minab and Rudan counties (Hormozgan Province) were
collected, which are mainly produced through seed and over time they have been propagated by vegetative
methods based on the quality and taste and their diversity, was evaluated using morphological attributes and
molecular markers.

Materials and Methods: In this experiment, we studied genetic and morphological diversity of 39 mango
genotypes collected from Minab and Rudan counties (Hormozgan province) using ISSR markers and
morphological attributes. Morphological characteristics were assessed using IBPGR descriptor. DNA extraction
was done using modified CTAB method. Similarity coefficient of ISSR markers was calculated by Jaccard’s
procedure. Polymorphism information content (PIC) was calculated using PIC=2f,(1-f;) formula, where fi was
frequency of the amplified bands and 1-fi was frequency of the null bands. In order to analyze morphological
data SAS 9.1 software was used and the means were compared using LSD test. In addition, it was prepared a 0
and 1 matrix from morphological data and dendrogram of morphological attributes was designed using Jaccard’s
similarity coefficient.

Results and Discussion: The dendrogram inferred from morphological characters grouped all genotypes in
eight main clades in which similarity of the dendrogram ranged from 0.12 to 0.83 with mean value of 0.54. The
least similarity was observed between Almehtari and Charak, and the most similarity was observed among
Moshk, AnaMG, Noghal and HalMG. Analysis of 21 morphological parameters in the studied genotypes
demonstrated being of significant differences among these genotypes in terms of morphological attributes
(except flower density and inflorescence shape). The ISSR primers produced totally 145 scorable bands that the
highest and lowest polymorphism band were observed in MI808 (20 bands) and MI827 (6 bands) primers,
respectively. Average of PIC was 0.450. The similarity for ISSR markers ranged from 0.31 to 0.90, in which the
least similarity was observed between Majlesi and Charak. However, the highest similarity was observed
between Gilasi and KalanMB genotypes. It was observed the differences among same genotypes grown in the
various regions. In Rudan region in due to better quality of irrigation water as well as sufficient and proper
availability to irrigation water, growth conditions for mango trees is better than Minab region. These differences
between Rudan and Minab regions in viewpoint of growth conditions can be reason of morphological diversity
among mango similar genotypes in both regions, which it has been caused to incompatibility of morphological
and molecular markers. For this reason, the genotypes that are genetically similar to each other may have
different morphological differences and/or two homonymous genotypes in two regions have significant genetic
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differences. For example, Clanfar Baziari genotype, which had high genetic similarity (0.90) with Gilasi
genotype, had morphological similarity coefficient equal 0.37 together. However Gilasi genotype collected from
Ahmadabad Minab had same ecological similarity with Baziari region. In other instant, genetic similarity
coefficient of AnaMG genotype was 0.85 with ShozMD, while in these genotypes had 38% morphological
similarity. Correlation coefficient between similarity matrix of ISSR and morphological markers was 0.336 and
not significant.

Conclusion: It seems that the observed high diversity among morphological attributes is intrinsically and
stemming from mango propagation procedure in which mango genotypes highly diverged due to seed
propagation. The high genetic diversity showed by morphological attributes was also corroborated by ISSR
markers, indicating low environmentally influence-ability of the attributes.
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