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Table 1. Characteristics of studied mango genotypes.
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arsi S5 Location above . . Average Average daily
Genotype  hame Svmbol f Latitude  Longitude infall
number ymbo ) sea (North)  (Eastern) rainfa temperature
thearea  level (ml) ©
(m)
1 IES Helov by 685 28° 40' 57° 44' 190 25-26
2 R Nargil by 685 28° 40' 57° 44' 190 25-26
1
3 J ' Am Ly 685 28° 40’ 57° 44' 190 25-26
St
4 Sy Kn by 685 28° 40' 57° 44' 190 25-26
5 ol Khh s 1320 28° 20' 58° 25' 230 25-24
6 Szl Shahanil = eies 1320 28° 20' 58° 25' 230 25-24
7 Skls2  Shahani2 i 1320 28°20"  58°25' 230 25-24
8 oS Kiloo obl e 640 27°34' 58° 25' 180 27
9 oS o Mk obl e 640 27°34' 58° 36' 180 27
10 el Anonym ol e 640 '34°27 '36° 58 180 27
11 Sl Nabatil Olrse 340 '24° 27  '30° 57 180 26
12 S2 Nabati2 Olge 340 '24° 27  '30° 57 180 26
13 slssy  Podney Olrge 340 '24° 27  '30° 57 180 26
14 b Arbabi Olrse 340 '24° 27  '30° 57 180 26
15 5890 Dogholo ;=g 340 '24° 27  '30° 57 180 26
16 bl Anonyml  ;Ses 460 '19° 27  '17°57 170 27-26
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18 k32 Khiyar2 HleSeo 460 '19° 27 '17°57 170 27-26
19 Ll Khiyarl okSas 460 '19° 27 '17° 57 170 27-26
20 SHe2  Mikhaki2 s, 195 '27° 27 '11°57 250 28-27
21 Sl Mikhakil s, 195 '27° 27 '11°57 250 28-27
22 Sl Charak Olog, 195 '27° 27 '11°57 250 28-27
23 ey Kharvst olog, 195 '27° 27 '11°57 250 28-27
24 S Zapak RIY 195 '27° 27 '11°57 250 28-27
25 o=l Majlesil = L6 500 '38° 27 '25° 57 250 26
26 o2 Majlesi2 L6 500 '38° 27 '25° 57 250 26
27 S Zarak <Lyl 500 '38° 27 '25° 57 250 26
28 J5 adl Gol Sl 650 '52° 27 '40° 57 160 27
29 o> Khb Ssh 650 '52° 27 '40° 57 160 27
30 plin 2 Anonym2 Sl 650 '52° 27 '40° 57 160 27
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Table 2. The primer sequence of tranH-psbA gene.
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Primer name Primer sequence Reference

psbA3_f GTTATGCATGAACGTAATGCTC Sang et al., 1997
trnHf_05 CGCGCATGGTGGATTCACAATCC Tate and Simpson, 2003
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Fig. 1. The graph of sequencing results of tranH-psbA gene in Helov cultivar.
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Table 3. Sequencing results of genotypes after sequencing in the NCBI database.

o Lot o Lo

olElss ‘Sw)Lé_ e Golasl cadle S .”M o5 w)té. e solasl cadle w)lw.a)w
Farsi Accession Farsi Accession
Genotype  yme Symbol number Genotype  pame Symbol number
number number
1 olo Helov LC416716 16 1 el Anonym1 LC416731
2 A5 Nargil LC416717 17 M =l Haji LC416732
3 sy JU Am LC416718 18 2 L5 Khiyar2 LC416733
4 S Kn LC416719 19 1,5 Khiyarl LC416734
5 ol Khh LC416720 20 2 Soue Mikhaki2 LC416735
6 1 Sl Shahanil LC416721 21 1 S Mikhakil LC416736
7 2 Slels Shahani2 LC416722 22 Sl Charak LC416737
8 oS Kiloo LC416723 23 a5 Kharvst LC416738
9 oS e Mk LC416724 24 Sl Zapak LC416739
10 el Anonym LC416725 25 1 o= Majlesil LC416740
11 156 Nabatil LC416726 26 2 d=e  Majlesi2 LC416741
12 2 S Nabati2 LC416727 27 Sy Zarak LC416742
13 slasg Podney LC416728 28 &5 adl Gol LC416743
14 <L) Arbabi LC416729 29 ol Khb LC416744
15 N Dogholo LC416730 30 2 by Anonym?2 LC416745

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

xS 98 sla g 59U

L ablite 5 JEsl g9 sl suiils olyme &y90 45 g Tamura-Nei model (YF) oo ololy gase2lS e il
9 5l Ol (a5 (do)o FIAY) (pye g9 ) JES Gl o pidon b oy MH-psbA Silis 51 oolazul
(O Jgu9z) 090 (o,0 V/0) (pdes po

ablie 5 JUil g4 slaprtils e O g0t saslS s (cntily -F Jou
Table 4. Nucleotide replacement as a transition and transversion.

A T/U C G
A - 16.01 5.62 3.46
T/U 12.05 - 1.90 8.47
C 12.05 5.40 - 8.47
G 4.92 16.01 5.62 -
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Table 5. The ratio of different nucleotides to total nucleotides based on the trnH-psbA region.
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Genotype Farsi ;g;:glww T(V) C A G Total
Number Name

1 ol Helov 37.2 13.8 28.5 20.6 355.0
2 2550 Nargil 37.4 13.2 28.7 20.8 356.0
3 St JI Am 375 13.7 28.6 20.2 357.0
4 e Kn 37.4 13.8 28.7 20.2 356.0
5 ol> Khh 37.4 13.8 28.7 20.2 356.0
6 1 Slels Shahanil 37.3 12.9 28.9 21.0 357.0
7 2 Slals Shahani2 37.6 13.2 28.4 20.8 356.0
8 oS Kiloo 37.4 13.5 28.4 20.8 356.0
9 S e Mk 37.6 14.0 28.1 20.2 356.0
10 ples Anonym 37.3 13.7 28.6 20.4 357.0
11 1L Nabatil 37.7 13.5 28.5 20.3 355.0
12 2 Sl Nabati2 37.4 13.8 28.4 20.5 356.0
13 slusg Podney 37.4 135 28.9 20.2 356.0
14 &by Arbabi 37.4 135 28.9 20.2 356.0
15 PIEP Dogholo 37.7 13.8 28.5 20.0 355.0
16 1l Anonyml 37.5 135 28.7 20.3 355.0
17 ok =l Haji 38.4 13.6 28.0 20.1 354.0
18 2 s Khiyar2 37.5 135 28.7 20.3 355.0
19 1, Khiyarl 37.1 135 28.9 20.5 356.0
20 2 S Mikhaki2 37.4 13.8 28.4 20.5 356.0
21 1 S Mikhakil 37.3 134 28.3 21.0 357.0
22 Sl Charak 38.9 135 26.8 20.8 355.0
23 Cowg, > Kharvst 37.8 13.4 28.9 19.9 357.0
24 Sl Zapak 37.7 135 28.5 20.3 355.0
25 1 dxe Majlesil 37.5 13.5 28.7 20.3 355.0
26 2 o Majlesi2 38.2 13.2 28.7 19.9 356.0
27 S Zarak 39.2 13.6 27.6 19.6 352.0
28 &Il Gol 37.4 13.5 28.9 20.2 356.0
29 o> Khb 37.4 13.1 29.1 20.4 358.0
30 2 sl Anonym2 37.9 13.3 28.8 20.1 354.0
ool 37.6 135 28.5 20.4 355.7
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Fig. 2. The phylogenetic tree of studied mango genotypes based on the results of sequencing of trnH-psbA

region by NJ method.
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Table 6. Genetic distance of studied mango genotypes.
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2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number
1 .0000
2 .0147 .0000
3 .0088 .0058 .0000
4 .0058 .0088 .0029 .0000
5 .0058 .0088 .0029 .0000 .0000
6 .0118 .0147 .0147 .0147 .0147 .0000
7 .0117 .0058 .0058 .0058 .0058 .0088 .0000
8 .0088 .0177 .0117 .0088 .0088 .0147 .0147 .0000
9 .0117 .0117 .0058 .0058 .0058 .0147 .0058 .0147 .0000
10 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000
11 .0088 .0088 .0029 .0029 .0029 .0117 .0029 .0117 .0029 .0029 .0000
12 .0088 .0117 .0117 .0147 .0147 .0118 .0117 .0118 .0177 .0147 .0147 .0000
13 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000
14 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000
15 .0088 .0117 .0058 .0029 .0029 0177 .0088 .0117 .0088 .0029 .0058 .0177 .0029 .0029 .0000
16 .0029 .0177 .0117 .0088 .0088 .0147 .0147 .0059 .0147 .0088 .0117 .0058 .0088 .0088 .0117
17 .0267 .0298 .0237 .0207 .0207 .0359 .0267 .0298 .0267 .0207 .0237 .0359 .0207 .0207 .0177
18 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000 .0029
19 .0058 .0117 .0058 .0029 .0029 .0147 .0088 .0058 .0088 .0029 .0058 .0147 .0029 .0029 .0058
20 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000 .0029
21 .0088 .0147 .0088 .0088 .0088 .0088 .0088 .0058 .0088 .0088 .0058 .0147 .0088 .0088 .0117
22 .0485 0579 .0515 .0484 .0484 .0546 .0547 .0391 .0547 .0484 .0515 .0517 .0484 .0484 .0515
23 .0088 .0117 .0058 .0029 .0029 0177 .0088 .0117 .0088 .0029 .0058 .0177 .0029 .0029 .0000
24 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000 .0029
25 .0088 .0088 .0029 .0029 .0029 .0117 .0029 .0117 .0029 .0029 .0000 .0147 .0029 .0029 .0058
26 .0207 .0237 .0177 .0147 .0147 .0297 .0206 .0237 .0206 .0147 .0177 .0297 .0147 .0147 .0117
27 .0358 .0388 .0327 .0297 .0297 .0450 .0358 .0327 .0358 .0297 .0327 .0388 .0297 .0297 .0267
28 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000 .0029
29 .0058 .0088 .0029 .0000 .0000 .0147 .0058 .0088 .0058 .0000 .0029 .0147 .0000 .0000 .0029
30 .0207 .0237 .0177 .0147 .0147 .0297 .0206 .0237 .0206 .0147 .0177 .0297 .0147 .0147 .0117

The numbers are based on the order of genotypes in Table 1
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Table 6. Continued.
soted 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Numbe
16 .0000
17 .0298 .0000
18 .0088 .0207 .0000
19 .0088 .0237 .0029 .0000
20 .0088 .0207 .0000 .0029 .0000
21 .0117 .0297 .0088 .0058 .0088 .0000
22 .0454 0517 .0484 .0453 .0484 .0452 .0000
23 .0117 .0177 .0029 .0058 .0029 .0117 .0515 .0000
24 .0088 .0207 .0000 .0029 .0000 .0088 .0484 .0029 .0000
25 .0117 .0237 .0029 .0058 .0029 .0058 .0515 .0058 .0029 .0000
26 0237 .0237 .0147 0177 .0147 .0236 .0515 .0117 .0147 0177 .0000
27 .0327 .0389 .0297 .0327 .0297 .0388 .0484 0267 .0297 .0327 .0147 .0000
28 .0088 .0207 .0000 .0029 .0000 .0088 .0484 .0029 .0000 .0029 .0147 .0297 .0000
29 .0088 .0207 .0000 .0029 .0000 .0088 .0484 .0029 .0000 .0029 .0147 .0297 .0000 .0000
30 .0237 .0237 .0147 0177 .0147 .0236 .0579 .0117 .0147 0177 .0117 .0267 .0147 .0147 .0000

The numbers are based on the order of genotypes in Table 1
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Figure 3. The phylogenetic tree of studied mango genotypes compared to the other plant species in Anacardiaceae family based on the results of sequencing of

trnH-psbA region.
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Molecular Analysis of Some Mango Genotypes in Southern lIran Based on
trnhH-psbA Intergenic Region

A. Shirzaie, M. Solouki and L. Fahmideh*!

Mango is one of the most important fruits in Asia and the tropical and subtropical regions of
the world. In this study, the intraspecific genetic variation of 30 mango genotypes (Mangifera
indica L.) from some regions (Roudan, Manoojan, Faryab, Jiroft, Anbarabad, Hishin, Dehkahan
and Boluk) in two southern provinces of Kerman and Hormozgan was investigated by evaluating
the trnH-psbA intergenic region. After sampling the young leaves, DNA extraction was done by
using dellaporta method and PCR was conducted using trnH-psbA (IGS) primers. Proliferated
products of each genotype were recorded in the NCBI database after sequencing. Analysis and
drawing phylogenic relationships dendrogram and sequence similarity matrix was done by using
Darwin, Popgene and Mega softwares to determine genetic relationships and genetic distances
between genotypes. Sequence analysis showed that in the trnH-psbA intergenic region, 361
positions were identified. Studying the sequence homology of all mango samples represented a
common sequence of 116 base pairs among them. Based on the dendrogram resulted from cluster
analysis, all genotypes classified in 4 groups. Based on the results, it can be concluded that the
use of the trnH-psbA intergenic region was useful for studying and identifying the diversity and
interrelationships of mango genotypes.

Keywords: Mango, Intraspecific genetic variation, DNA barcoding, Phylogenetic relationships,
Chloroplast markers.
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