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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
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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.

t5.


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.1.8
https://journal-irshs.ir/article-1-370-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-19 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

o ad] glo s B0l o (S5 s0 59U

£55 45 aiin Vo 5 A5 50 Wl aos 5 5955 00,5 iy 3 b ahax sl LS IS sla S
5 55 i iliso Ll 5 sl ol sy (ST 5 i (V5 i oo sl b 41 oS ol sl |y s W 55
et dalllas 0 50 adl B0I5 Yo cw) n b 50 Lol dslllas jo a5 (YO) aiil oo 4l oLS j0 sl 3 £435 0929 S0 LYo
6oy LR sesh sleadl b leani (ol oS o)ls v92g 2Vl slaiss (9,0 (Seih g5 aslllas 550 SIS G oS 00
bl o 05050 Gliwl adl slaJlsls (e85 55 (oy 2 b (V1) 5Kl ala 51 anldS lagw, el o)y Slgton
S5 55 alle b (V) (lSan 5 hood (roiad « sliosisSesed 5 (Saislsdysn cuko 00 5 oolitul b salows 5 lire
S5 9,0 £95 5l Al olS a5 wsls lias e bl adl 15 FA jo e o 0 Slas 5 (25 (oS b She 0
@ Olpl ogz adl GlagBals G o dszse (K55 55 2L L (V0) (Ken 5 0 (Sliee sl Jloye5 e S
S8kes g ogre (&S g (o5 Alide Sla Sy addlas b (V) G es g HUMAN o Shoe 5 oulid o) sla Sy S5
Sloslainl b (aodSsy jeiS 5l adl o8, 5 Bol5 £o  Sils 95 om0 b (VY) o) Kan s Majumder 5 adl o3, OY <o 0
0% axllas L (YY) ), o Schnell «yooren 5)ls 9529 il LS 10 (slaisS (9,0 g9 a5 wisls lid qljen! slo,Slas
G35 TV O 50 Sezge g0 9 (GBS bLi,l gy p b (VY) )0 o (ol o jlgaless ) Silad VO L Tay,5ld 5l el o8
59 5l adl sl VY Sy g9 2b5,I L (V) Mohamed g Ahmedand  SSR,S5Las V# 5l ealaswl b ol jo 59290 4l
adl o8, VP So0) dailgy g 905 gy b (V0) o Kan g Ravishankar RAPD  dolas slo ,Silis Jawss obj,l L ologe
08, VY (S5 g9 asdllaa L (VY) ,Sn 5 LU0 STMS (Sequence Tagged Microsatellite Site) sls Silis lawgs cin
oS adl Bl g 08, YO (S5 95 2b5,I L OA) o, en g Rajwana dSSR 4 SCOT (sla,Silis b cpuz 905 51 4l
Yoo dolt ain [ei8 5l asl diged O o o5 Seis LSl cwyp b (T)) o), Sen 5 Samal RAPD (sla Silis alws 4
5 Paing Htway JISSR 4 RAPD (sla ,Silis alows 4y (oo e oI5 Y g (e B0l5 YO g aF 50 VA g )l a g
OY) o, Kan g Pandit SSR %L A L Jlailes ;528 Cilises dibaie ¥ 5l al ol &+ S5 g5 anlllas L (VF) o Son
sl ESI5 T ey 5o (S5 955 anllnn b (VF) ool e 5 ISSR LSS TF g &y 4l 08, Ve (55 95 (b b
5 4l olS 55 DNA zhaw s a5 wisls ;Lzs IRAP Sgjsensl 5 polc p e Jsge ,Slis V0 5l ooliiul b o) Gy
el 519,97 5 SlA5S (39,5 03 £95

Slss SIMH-psbA - 55000 4l sl oBolE Ve iolosl 0590 adl aiges Yo 5l as ol lis ol> agh slaassl
Yo e 5y IRAP JgSga ,SLis 5l oolizil L a8 (VF) aolj e Sidghy 55 45 ol o 45 cnl gy I ,55 5 Sy
Vo gaud, S )18 Lolog)S F 0 layBoli coles as olo lis gladiss 4320 slaass g ool ploxil axlllas 550 oSl5
() Sl coils lrazms lalyy aiials |15 Sslite 05,5 55 50 o] slaames oluly asdllas 5l 55 alie ol
WSl sl w0gs byl sl ol ool olul s g axiils J1,8 Lol og,5 90 jo Bl asl bl (s 0 9590 al 015 Y
D)1 Slozen ol anlllae loazi b oS wiog a8 5 )18 (LS, 09,5 S5 0 VLS

OBIE olol e g 39 Sl s (o) 2 990 SLBOIF G (S5 Jelp culpe Jol> slaant pulul
1S5 ladigsd o 5 4 (SIS cnl 5l e 090 519595 2 LapB0l5 s b (S35 alold (n yiien 51 Gl adlaie 5 Sl
bl dog 1093 p ool ads b (g JB (S abals Sl 5 pleSas adlae jl o3 (2l g OL)L adkis
5 J5 4l (5,6 5 rnd] Glplols & bgrye (Somif alold ity 5 ol (Ses alols (VF) ool puaio sloazs
lis cuye b SLl o) pedme g )le 9 ) (ol «Slr 9 5 Al (Sl g Cag)lB V(SS9 S5 Al el
aS ol plas () Gliw sodils loaxl (pizmen 09 /AFY g /Y /AVA /AR /AV. /Y o /AFY
sloaxs plulp Sl 039 (5025 BIE @ by o (Seit) abold (nyiin 9 990 </YYY b jho (S5 Jolsd o o
S S g gaiudiwd |y oy 0550 4l sloBols Jou8 LB oo U cudlyy slabiss 4 jod ol dalllas

\a


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.1.8
https://journal-irshs.ir/article-1-370-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-19 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

OhSan g9 ol

S Al

trnH-psbA 55 (o 4l wlulp sowl cews @ sla Jlss 5451y PCR sl Jgame g5 s § Sialej] alol 51 e

SIS 1OV oo b Sy adlate 5 Velon 9 Sl fizme 5 olog, 51 Sl g Cdpez 51 LS5O0 slapBolss asols olas

ool andy b (Sess abold (p yiion 5l plog) adlaie 51 Sl (SIS ggame )3 o oSy I (S abold (n yticn

3ls (i ivgy oud (5 yglanz aised nl & (Ll e b alojl 050 il GlapBals (i Lolsd auglio 05 10,55 5

85 515 sgzy Jlaiml ol 4 Sl sy bl (S Jolsd b asl Gl oldlar slagle ol s ise bl a5

@ azg b wladl, (5,18 Sglite slapl b cilids slagle jo 5 atils (o5 )l (S5 Al baaiged ol 51 6k

B RS 5l 655590 Sty abols jo a8 plapBalp 5l el e sl Pdlol ST slaaslip o Gols ey sleass

SLOBl5 ar cosl jig 4l ol S Mol 5 (B g58 0z Calply 09d eslinul (B cslie (ually Glsie a4 )l

Dl (i 4253 (Sl og 4) (Idg; 5 L e adlaie

a5 08,5 azml (lyee sl BBl (rean (g9, 41l3S o iagh byl Giegh slea awlie b g ggemme 5o

295 ol b @ Ll el w5l slaisS G (S £535 (ipoRy aiej ) IMHAPSDA. (G50 40>l (2,1 4 )51

(s Oy90 BN e (59, (F) TBCl S5 o 4l g (VF) IRAP ouls colainl sla ,Slis 51 Koo (5 4 s

On by cll o g GlasS m gai adllae gl Jleiml a4y g 00gs caslio 15 al oLS slaisS (9,0 55 sy 8

(53b cax> FO- og0 ;o) tINH-PSbA 55 cpo 4l 1045 0BsS 4 a5 b el el 0929 0l cowlio Wilgs oo 55 adl (glaisS

slagiagh cabre> 4 5k Graly Sledbl 4 oliws ly a0 5 4 b onl bl g LB ol olail b

SaaS L ;s abkewy 4 L0l (nl g9 a5 35 o0 Sleiiny inlnle ol i Sl iagh bl Grires 5 aLBXS

S50 yola Ghegh slaaze i b wlghy U ogd () el (J5Sse sla,lis plo (izren g matk 5 ITS .Lai DNA

2,5 18 auslas

References &bo

1. Ahmedand, T.H.M and Z.M.A. Mohamed. 2015. Genetic Diversity of Mango (Mangifera indica L.) Cultivars in
Shendi Area. Ext. J. Appl. Sci. 3: 219-224.

2. Chapolagh Paridari, A., Gh. Jalali, A. Sonboli and M. Zarafshar. 2012. Revision of Iranian Carpinus species
using of molecular markers (nrDNA ITS and trnH-psbA). Iranian J. Ran. For. Plant Bre. Gen. Res. 20: 1-13.

3. Dellaporta, S.L., J. Wood, and J.B. Hicks. 1993. A plant DNA minipreparation: version Il. Plant Mol. Biol. Rep.
1:19-22.

4. Ghahramanzadeh, R. 2011. DNA barcoding of some invasive and native weed species using matK, rbcL and loci
of trnH-psbA intergenic region. PhD Thesis. Mashhad Ferdowsi University. 257 p. (In Persian).

5. Ghahramanzadeh, R., S. H. Marashi, C. Van De Wiel, S. Malekzadeh, F. Shahriari and R. Smulders. 2012.
Discrimination of the Invasive Plant Species, Myriophyllum spp., From Native Relatives Using DNA
Barcoding. J. Plant. Protec. 26: 101-109. (In Persian).

6. Hashemi Sistani, M. 2018. Molecular study of some mango genotypes using rbcl gene sequencing. Master
Thesis. Shirvan Higher Education Complex. 134 p. (In Persian).

7. Hemanth Kumar, N.V., P. Narayaswamy, D. Theertha Prasad, G.K. Mukunda and S.N. Sondur. 2001. Estimation
of genetic diversity of commercial mango cultivars using RAPD markers. J. Hort. Sci. Technol. 76: 529-533.

\ta1


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.1.8
https://journal-irshs.ir/article-1-370-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-19 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

o ad] glo s B0l o (S5 s0 59U

8. Hosseinzadeh Klagar, A., F. Akbarzadeh Roshan and H. Yousefzadeh. 2013. Determination of taxonomic status

of chestnut in northern Iran using psbA molecular markers and trnH-psbA intergenic region. 8th Biotechnology
Conference of the Islamic Republic of Iran and 4th National Conference on Biosafety. (In Persian).

9. Human, C.F., J.F. Swanepoel and S. Rheeder. 2003. Evaluation of mango cultivars in South Africa. Acta Hort.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

509: 161-170.

Kress, W.J., K.J. Wurdack, E.A. Zimmer, L.A. Weigt and D.H. Janzen. 2005. Use of DNA barcodes to identify
flowering plants. Proc. Nat. Acad. Sci. 8369-8374.

Li, J., H. Bi, Z. Li and J. Feng. 2008. Genetic analysis of Ziziphus Jujube Huizao using ISSR markers. 1th
International Jujube Symphosium, China, 82 p.

Luo, C., X.H. He, H. Chen, S.J. Ou, M.P. Gao, J.S. Brown, C.T. Tondo and R.J. Schnell. 2011. Genetic
diversity of mango cultivars estimated using SCoT and ISSR markers. Biochem. Syts. Ecol. 39: 676-684.
Majumder, D.A.N., L. Hassan, M.A. Rahim and M.A. Kabir. 2012. Analysis of genetic diversity in mango
(Mangifera indica L.) using isozymetic polymorphism. AFR. J. Biotechnol. 11: 15310-15323.

Moghadaszadeh, M. 2017. Study of genetic diversity of mango cultivars in southern Iran. Using transposon
elements. Master Thesis. Faculty of Agriculture, Zabol University. 156 p. (In Persian).

Omranipour, S., L. Fahmideh and B. Fakhari. 2018. Investigation of Yield Variation and Morphological Traits
of Mango Genotypes in Southern Parts of Iran. Iran. J. Hort. Sci. Technol. 19 (2): 249-266. (In Persian).

Paing Htway, H.T., A. N. Yee Soe, M.M. Myint, K.P. Yi and N.N. Nyein Chan. 2018. Genetic Diversity and
Genetic Uniqueness of Indigenous Myanmar Mango (Sein Ta Lone) Cultivar in Kyaukse District. Int. J. Plant
Biol. Res. 6: 1089.

Pandit, S.S., S. Mitra, A.P. Giri, K.H. Pujari, B.P. Patil, N.D. Jambhale and V.S. Gupta. 2007. Genetic
diversity analysis of mango cultivars using inter simple sequence repeat markers. Curr. Sci. 93: 1135-1141.
Rajwana, I.A., N. Tabbasam, A.U. Malik, S.A. Malik and Y. Zafar. 2008. Assessment of genetic diversity
among mango (Mangifera indica L.) genotypes using RAPD markers. Sci. Hort. 117: 297-301.

Rastgo, S. 2001. Investigation of genetic diversity of mango seedlings in Hormozgan province using some
morphological and physicochemical traits and introduction of superior genotypes. Master Thesis, University of
Tehran. 130 p. (In Persian).

Ravishankar, K.V., M.R. Dinesh, B.H. Mani, B. Padmakar and C.Vasugi. 2013. Assessment of genetic
diversity of Mango (Mangifera indica L.) cultivars from Indian Peninsula using sequence tagged microsatellite
(STMS) markers. Acta Hort. 992: 269-276

Samal, K., R.C. Jena, S.S. Swain, B.K. Das and P.K. Chand. 2012. Evaluation of genetic diversity among
commercial cultivars, hybrids and local mango (Mangifera indica L.) genotypes of India using cumulative
RAPD and ISSR markers. Euphytica, 185: 195-213.

Schnell, R.J., C.T. Olano, W.E. Quintanilla and A.W. Meerow. 2005. Isolation and characterization of 15
microsatellite loci from mango (Mangifera indica L.) and cross-species amplification in closely related taxa.
Mol. Ecol. Notes. 5: 625-627.

Shamili, M., M.R. Fattahi Moghaddam and A. Talaei. 2009. Molecular evaluation of some Iranian mango
genotypes using microsatellite markers. Modern Gen. J. 4: 36-27. (In Persian).

Tamura, K., M. Nei. 1993. Estimation of the number of nucleotide substitutions in the control region of
mitochondrial DNA in humans and chimpanzees. Mol. Biol. Evol. 10(3): 512-526.

\ta}


https://www.ncbi.nlm.nih.gov/pubmed/8336541
https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.1.8
https://journal-irshs.ir/article-1-370-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-19 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

OhSan g9 ol

25. Usman, M., B. Fatima and M.J. Jaskani. 2001. Breeding in Mango. Int. J. Agr. Biol. 4: 522-526.

\fai


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.1.8
https://journal-irshs.ir/article-1-370-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-19 ]

[ DOR: 20.1001.1.16807154.1400.22.4.1.8 ]

Iranian Journal of Horticultural Science and Technology 22 (4): 449-464 (2021)
Research article

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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