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Genetic diversity among Iranian pomegranate (Punica granatum L.) varieties by
morphological markers
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ABSTRACT

Pomegranate is one of the most important horticultural crops in Iran. Selection of suitable and resistant varieties to
environmental conditions with high performance plays an important role in increasing the economic exploitation of
this fruit. In order to study the genetic diversity of some lIranian pomegranate varieties, 20 morphological
characteristics of leaf, flower and fruit were evaluated for two years. Results indicated that morphological
characteristics were significantly affected by varieties. So that, the most coefficient variable (cv) was observed related
to aril number, seed hardness, fruit weight, aril weight and fruit bark weight. Results of factor analysis separated
morphological characteristics to eight factors which the most important one, was related to aril. Cluster analysis of
morphological traits divided genotypes to three groups. According to results, ‘Tabolarz” and ‘Mahan’, ‘Gabri Dane
Siah’ and ‘Siah Dane Pishva’, ‘Shirin Bi haste’ and ‘Shirin Hastedar’ had high similarity that can be postulated that
they have family relationship.

Keywords: Cluster analysis, factor analysis, traits.

* Corresponding author E-mail: hrkarimi2017@gmail.com



sl eslaul b ol nl Ul slaBolss By (iS5 955 10 ) Kan g )5 MY

039 9 (JB9l) aniew (aPla b ogee Sl
sl o e )b gl s Sen Sy
2318 S92y (e Al oge Shad g (59 b S S
39290 o, I S5 e45 (2011) Ghorbani et al.
5 erlbcsy, Slas 1 ol b 1y oliile 57 5o
Wsls  (BISg eeyr Je¥ee sl
stize ooy, S o athis S plen slayBoly
95 (nl e wais ganeg S o by wd S gl
Olgie slaen slapl 5l oolatnl o 4y 1) sasilen
Solaie sboBoli gl cunl Sewe A oS
L g b eSS sl yo aSil b g ol ouds ooliciu
(2012) Basaki et al. .ol sowl o959 as bl b
Slploly o Blidcsy,; olis iy, (ow)n b
5 J5 Jsb om w508 plge ogle SIS 55 U
0ga0 ).’4.9 €090 J}.‘d asle Ogmo .'05.)).9 Slaw
3979 §)ld e § Sote (Shaed gl Sl 5 Job
b0 Oy (S0 Fre g Cadin (Kwcrod (pizmad 0l0
O oS cswlie ‘;0)9.7‘«5)3 & Cowlus g 09
Ul g5 dina)ys a8 S Ojg0 o rasy s
5 oS Slao gw,yyp L(2007) Zamani et al. )l 5!
oolawl b acdles Ul slaBolss Sy e S
) e s pabo b slaglS0l3 « M6 5 &3 |
AS glelar e axb Lol Bl
&3y ey > (2010) Noormohammadi et al.
lic 5l eslimd L U1 glapBols 5l Sy
o RAPD  JoSUge Silis 4 glicswy,
A gy S liCSy, Slao le jlas anils
5055 a2y )yt Ol oy Sp Olie
2 ol 2 sl sl @V asis S
=,y b (2006) Sarkhosh et al. ,55 uagh
ULl Bol5 5l (B b 55 (&S 5 (o5 Ll
5 Cafe (Sued 45 o, ax ol 4 ol
3979 oge0 SolS Shad 5 Cuwgy (e Syl S
039 Oz iyl SU Cangy sla bl 4 cas
S giae g Cude  Sen lraiin Job L wloos
Ll 51U Gl Bols cwyp 0 0938l oyl

-

LIV
5 G yemnyS lazis o (L. Punica granatum) Ul
bg9u0 a5 el Punicaceae 55lgls 5l (6 o 5 dod
S50 diloysls 5 Ll 0y &b yo jlps i ]
G g S G s dzgi bl 0oy o dolazul
OBNE ol o 6ok sl g9 olnl e LU
odalive oge (nl (e slaosg g la(cadsi))
(Karimi & Mirdehghan, 2013) o4 o0
5 sanly ol S (Gied) By a5 Tyl
ol gl Jlite 515 e+ (S5 sloTs
5 o> solote glooss sl a5 olnl o Cnlnle
wole b Bols sl 005 olS pl oKing,
(Sarkhosh et al., 2006) ol axils ss2g wilgs oo
Sl Sy b Ul 8, 5 OBSI5 VE 5l A 952
S b G)lg plEd el SIS o Sglite
ol 2 Pl 0p ormb ey (55)slaS Dlidos
sl She 5l Sads Sledbl il L casleds
Jyaze (pl (K55 5 (So5ele8,90) (S3lbcsy,
s, olml 5 S5 slapd, ol 4 s
Slindos oo glaasby ol 5l g ey Sunax
55 e Vb CokeS 5 2t 5 Skes b liagd,
Bl 3929 LUl slaglBoly (S n (2 Gl 2 0938
S 009 o2 4 ailes licsy, bl a5
Ghls Q0I5 wizr Sep b g W)l Sglitte slapls
5 aes Sglite (Sesy Bl Gl Jy pless el
sy o MUk el solae ez de2
oothae GlaglBoly anS Geizes 9 Ul ol
0sSL (Karimi & Mirdehghan, 2013) ool ous
Oyge Ul (S g Ay s slaghagh
Varasteh & Arzani 2009; Ghorbani ) ¢l 41,5
4o (et al., 2011; Karimi & Mirdehghan, 2013

o (2013) Karimi & Mirdehghan  _iags

3 d9zge Ul 08, 00 Liuly g (gdug, Slao
5 or b olried) (@) pas Jy oy (50 SIS
oo slapl ax STlapSols 5l (B w8 plgre
@b Slicsy, gilwasilen Ll il Jelite
ilehiz oo 5l gl plgieed aS g sbar Wil

g abdewl win,S 5)I5F uses LT oS



MY VWAF e F 5,lod FA 5,55 ool l SLEL psle

Helliym &0l Savog &L 5 a5 2b3)l 9590
(UPOV) (olS wax sla(a ) o, 5 caladlons
Py dsb S B s Jsb Jeld s Gremi
P50 s Sl g Gjg eSS By (SIS
Oeizmen g BT 03 9 Jol Jled oyl olel gy
Slao owyp lp op atee Sl 5 Hh e
Wged 3ae 03 | oyl olal 9 S (IS cogee a2 Lga e
Lol Sl b gylopadlool, Solay gbay
s pSOkS Wy AL n e e o
Lld 5l bpEols ol 5 oesl Al g peSojlul
P9 Oley pgzmes (Sjletd) (Slibmn olis
5 SR O e Gloj S 0 (D (oo Oloj il
Vooshaie cnl 4ol bl ese o, (e
eor slpab ol glyea Jlo e wiil
Olejde 5 (23S p ploy (FLbn slaasls
Oy Ol Ol Jpame (g B S ples (o
Wosee (slopaiges ab 43S Sl 3 Jeaxs
Es) ey Oloj 50 ogee Dlae b3l jslaieny

28,5 all (e (gl

Wwodld Juloxd ga 5205

Sl 5 S8y Sjge Jgte Jlo 53 50 Giales]
(oegi ol o b JedeSaa o Jlo 9o slaosls
SAS (Version 9.1) ,138le 5 L bools il jlg & 5
lazals aiz oyge3] 3l oalil b ooy Silie duglia g
Slp 85 Ohgo aoy) il mhaw o Sl
Syl oolaswl SPSS l531s 5 5l s Jole 4y ay 52
Slag] sasilen ao s cpuns g o Bolis ooy 5
3 eolazwl U GuadlS) gladgs &5z g kel o,
A osliiwl gwa Bl g o

Pl

Sy 25y

LalsSol, gBal5 deosls (:Slee dnylie s nle
O e S 0D (pee e pyg8 Jolie ZuS
9 FE Ve O Sgum o5 @ ogee () 5 S
29 Sl (il Vo) by olos 5w 59, VVF

sl Bols g (Bl (5 mypd g (pfe0S p

ez Al Gla o) o (SFLEES,
shosliinl b g rmizmen 5 Olnl U slapBsl3
o S Wb b)) aberdsn slaSilas
sl s 5l eolaiw! L (1999) Mars & Marrakchi
slaed) (S5 g9 Gl b (plerd 9 (Sud
@l ) Qe (pl )5 gy 1) (igi (v
G o sla Sy oS (lyie 393 laom)
Orzrenyls Ul slad; gilulazr e (6 i
R e g9 2bj,l L (2012) Nemati et al.
o S 5l ool b oyl suicss Ul b,
8o Sl 5 0gme (plrerdom 5 (SFLAES,
S Olio dea gle yo a5 audb,o AFLP
5 Sk Sl oge] Apaul Budis o3l
oS wols Lt |y eV Sl gy Cpwibonss]
ol £33 50 Dlas cpl gl id saieslis

S adg baee bl 51 (S0 9 Ol et
Ol 55 0aduiS (8, (nyinge oS Cal 58S 50
2 by ol s YL Slole (55l 5 ess L)
g ogee JS Ll 5l it 555 5055 ol e
clizeo gladiguns b Lds en 4 asils |1 K,
wslis ol Ol g loas Gl alS O, olse b
oblel bwg plagBols el » el 0ed o
rie o] (S5 Cagn a5 0580 )5 5 cuS
S EFS wyp S GReo (rl 5 W S
Sladig b b,y slap 5ol QU slapBoly (&
wls 4 as bl aslal slaglFols 5 il
5 cailie Bolial 5 Ol wbli> s Wl oo YU
ook oolaiwl i 5 g0 glayEolss

b 59y 9 dgo
285 5 Ol el Ul eSS 5o gy ()
o Sl (e Gy Bl s esks AR
AL 8 el ey g5 el oS a3l
9,185 4w b (Bolas oS slaSsly 72,k & 50
Claadd selp x4 o S el IS e
Sldod 550l oy p )90 Slaglioli 5l (S
S Ol 5l ee (B g o bl (655laS
Slao B0y odds S g (5,500,5 YWAe L o



e 3 o3l b ol ST oo lSols 5y Sy £5 10 St 5 o8l MF

2 e Gahes VoI T 0 e85 Gl
5958 o svalice oglw Ul g lade pudo slaBolss
odljdezme o395 g S Ol slagBaly cpl
OIFY) (nyaS g Giogshee VY) (nyiden o iy
(Y Jgo2) S)lo 1) laess yla8 (e e

Oty ol lis oge ol 4 bogiye s
ogme (oo 30) By 5 Gioihe AY) sk
P Jsb nieS g 39y BNl 4 baye
bgipe i o 0gee (oo PY) (250 9 (oo
Ly sl ol ST g ol il (5505 (sl ol 4y
4 (8 F00usS by oglew SIT 5015 s
sl Sl b (¥ Jguz) auils o Bols Ko
S cwl ol Gbs L)l Sy 4 baye
OYIOY) byl Jsb «BYF) oyl jless o i
S i (B13) [ ghe 5 AMIY-) )T oy
Gloas Ol wiws o o AF 5, S slay Bl
V) oyl e a8 5 ladie &l 5 Jloas b,
BRY 9 OIA) Ji)] e (V) J-.’.)" Job
AP 5505 gl SIT sl Bl jo s ey (Y/9Y)
C’L““ e b odslie ‘SQU g lguicn ailooliw
QB35 by lagliali o jo 48wl ol Sl
1y Jool Jled o yian 5 50 (e (p S alS O,
(Y Jgoz) o)l

poF Jole cld b jloain (pyd g alin o (p el
owuu)jjfuwﬁajfuwwacb‘?
e LOBRNE (5 w095 9 (e FedS 095 Dlgreas
Las olayBolsas ols Hlas guls cpl 5 (e58l aiaus
Gloai w@lS) Cglaie Gladigus b Sl Bl e
bana Jole bl 5l wed oo S (Sl
g loieg diloolew slo Bl yuizen alis Oglaie
G asles colony Slas bl i olawalls (6.5

() Jooo) ditin o

FSbbesy; gl
Slao 6)‘%;‘-"" sbols  mbs o
son g LBl 5 s S Slldcs,
Jsb it b aSilis gl Bl 5 43 canli
Jsb 5 Geghe YY) S (58 (o den YY) S
5 A5 by pBSI5 4 by e (ol YOIR) S8
10) Sp e g Grahee OF) S sk (0508
Ot SIS 4 baye i (e
OBNF Grizmen Sg jlodtus (npd y des o
YVWY) S8 b oppian odljoeme  ubo
@l Graghe V2AT) SpulS oye 9 (ogdhs
FAIVY) 5l Jobo o i ol olazsl sg5

(o 90 &5 bgy o laoald) (Ul calizes gloBol5 (6580958 Slaw (Kl dslin .V Jgoo
Table 1. The comparison means of phenological traits in different pomegranate varieties (data related to two years)

Genotype Time fruit ripening

Time green leaf

Time cuprous leaf Time swelling bud

Post Sabz Pishva 169.17° 39.33%7 16.50™ 12.33%¢
Mahan 148.50! 32.33% 12.009 6.00"
Siah Dane Pishva 166.16 40.83%¢ 15.67"¢ 13.50%®
Gabri_e_Dane Siah 167.50 % 39.00¢ 14.67° 13.66%
Tabolarz 153.00" 35179 12.00%" 10.33¢
Atabaki 167.00° 33.67" 12.50™" 8.83M
Chatrood 164.33f 36.83° 11.33" 6.33'
Malas Aghda 156.17°9 36.17%" 13.00%¢ 8.169"
Alak Save 166.50° 41.33™ 16.83° 12.67%¢
Zagh Aghda 166.16 34.33" 15.67"¢ 11.17°°
Malase Mohammad Zade 167.83°¢ 41.67" 14.67¢ 8.66™
Torshe Riz Janati 172.83° 42.00™ 15.67"4 11.00°¢
Zoudrase Mohammad Zade 172.83° 37.17" 11.12" 6.67M
Rabab Kalle 176.332 44.33% 20.50° 14.00?
Rabab Khatdar 168.33¢¢ 38.37f 16.66™ 12.00°¢
Rabab Tah Dar 171.67° 42.00% 14.00% 10.67%
Neyriz 68 159.17°9 40.67°° 15.00% 12.33%¢
Neyriz 86 169.67° 42.67° 14.33%® 9.00
Shirin Bi haste 152.67' 36.339" 10.67' 3.33%
Shirin Hastedar 146.67) 33.00 11.16" 4.66%
Diversity coefficient 0.76 31.32 24.34 44.63
First year 165.03° 39,737 15.66° 8.83°
Second year 163.25" 80.36"° 12.73° 10.70°

* Means with the same letters were not significantly different at 1% a level according to Duncan’s multiple range test.
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Table 2. Comparison means of leaf and flower morphological traits in different pomegranate varieties
(data related to two years)

Ovary diameter  Sepal width ~ Sepal length  Petal width Petal length  Leaf width Leaf length

Genotype (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Post Sabz Pishva 12.54™ 7.669 30.48°% 16.69 % 27.52"¢ 17.75% 62.25™
Mahan 15.21% 10.32° 42.61°¢ 19.79%¢ 25.30%f 19.97°¢ 67.86"1
Siah Dane Pishva 12.48%" 8.45¢ 32.781 11.44" 19.47°9 20.08"4 68.26"™
Gabri_e_Dane Siah 9.88' 8.74% 35,109 14.64 24.46°%" 21.49° 65.22¢°
Tabolarz 14.06°° 10.04° 45.95%¢ 18.96"¢ 21.87% 18.19% 64.10°9
Atabaki 13.41° 8.51¢ 40.974f 16.62°% 24.07%f 19.87°¢ 76.29°
Chatrood 12.95%9 8.56 40.84%f 14.73"% 26.30%° 19.31%9 62.15""
Malas Aghda 14.98"¢ 10.59"° 48.77° 18.19%° 33.73" 19.62°" 70.95°
Alak Save 15.57° 8.01¢ 30.82! 16.60°f 29.60™ 19.084" 58.10°

Zagh Aghda 13.33¢ 10.03° 4514 17.70%¢ 26.41°¢ 18.49%1 67.05¢°
Malase Mohammad Zade 12.51° 10.94° 47.12%® 21.54° 30.46° 21.44° 62.53"
Torshe Riz Janati 9.68' 10.75° 45.38%° 13.75V¢ 21.63% 19.75° 68.03™
Zoudrase Mohammad Zade 5.62] 2.36°¢ 34,934 M 9.83" 23.17¢ 18.06 " 61.04%1
Rabab Kalle 17.572 5.53¢ 43.28% 20.75%® 35.90° 23.09° 77.43%
Rabab Khatdar 6.09 2.74¢ 32,571 9.41M 27.66"¢ 19.74° 58.42"

Rabab Tah Dar 11.88" 2.77¢° 40.37¢f 8.44! 26.45°¢ 18.53% 63.65°7
Neyriz 68 13.67% 8.75« 38.47% 19.61%° 23.31¢ 17.43" 64.50%¢
Neyriz 86 15.88° 10.33v° 37.65"" 21.89° 25.01 % 21.26™ 57.75'

Shirin Bi haste 16.19° 9.73% 43.10°° 16.19° 25.78% 17.06' 54.36"

Shirin Hastedar 12.88° 9.94° 31.76" 13579 25.73% 15.41! 59.03"
Diversity coefficient 34.46 453 18.89 33.73 18.34 12.42 12.84

First year 12.83% 8.20° 39.61°% 15.72° 25.61° 19.13° 64.17°
Second year 12.88* 8.69° 40.11° 16.31° 26.07° 19.43° 64.73%

* Means with the same letters were not significantly different @t 1% o level according to Duncan’s multiple range test.
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Table 3. Comparison means of fruit morphological traits of different pomegranate varieties (data related to two years)

Genotvpe Fruit Length/ Fruit Fruit width Fruit length Seed width Seed length

yp width ratio (mm) (mm) (mm) (mm)
Post Sabz Pishva 1.06® 75.27° 80.22"1 3.04% 7.72®
Mahan 0.95" 74.48° 70.09™" 2.69° 7.48"¢
Siah Dane Pishva 0.99°%°f 76.27°%F 75.2299 2.69° 7.48"¢
Gabri_e_Dane Siah 0.88' 78.07°¢° 69.09%" 3.18%® 7.12¢%"
Tabolarz 0.98%9 81.27"¢ 79.97"¢ 2.67° 7.56%°
Atabaki 1.06% 78.48°¢ 75.0999 3.09" 7.27%9
Chatrood 1.02%¢ 90.27° 92.22° 2.96"¢ 7.12¢8N
Malas Aghda 0.95" 82.23™ 78.09« 3.05" 7.05%"
Alak Save 1.07° 62.27°9 67.22" 3.33° 7.58%¢
Zagh Aghda 0.97™ 71.48" 69.09%" 2.80% 7.97°
Malase Mohammad Zade 0.96" 73.27° 70.22" 2.57¢ 7.63%¢
Torshe Riz Janati 1.03%¢ 82.48"™ 84.09% 2.995¢ 7.31¢
Zoudrase Mohammad Zade 1.04%¢ 73.27° 76.22% 2.6 7.19%9
Rabab Kalle 0.94%" 81.48"¢ 76.09%f 2.99"¢ 7.86"
Rabab Khatdar 1.01°¢ 85.27° 85.22° 2.92¢ 7.40°¢
Rabab Tah Dar 0.96" 81.48"¢ 78.27¢° 3.13%¢ 6.959"
Neyriz 68 0.95™ 85.27"° 81.22"¢ 2.96"¢ 7.47%"
Neyriz 86 0.93% 80.48"¢ 76.09% 3.07"™ 7.79%
Shirin Bi haste 0.91M 81.27"¢ 74.22%9 2.67° 7.46"¢
Shirin Hastedar 0.94% 78.48°¢ 71.09°" 3.05" 7.15°%"
Diversity coefficient 7.02 10.95 10.96 8.74 5.45
First year 0.98° 78.27% 76.22* 2.92° 7.26°
Second year 0.97° 78.48?% 77.09% 2.96° 7.27°

* Means with the same letters were not significantly different at 1% o level according to Duncan s multiplerange test.
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Table 4. Comparison means of aril morphological traits of different pomegranate varieties (data related to two years)

Genotype Seed firmness (kgF) Aril width (mm) Aril length (mm) Aril number (per fruit)

Post Sabz Pishva 3.55™@ 7.03%° 11.0977 412.58°°
Mahan 2.68% 7.39°¢ 11.68"° 320.589"
Siah Dane Pishva 2.88" 5.80" 10.92%¢ 307.589"
Gabri_e_Dane Siah 3.299" 7.24%¢ 9.809" 338.58™
Tabolarz 3.02™M 7.09%¢ 10.18™ 313.589"
Atabaki 2.62% 7.21°¢ 10.25°" 261.58"
Chatrood 4.42% 6.93°" 10.60" 545.58°
Malas Aghda 4.08% 7.37° 10.46%9 538.58"
Alak Save 490" 6.82%" 9.64"¢ 216.58/
Zagh Aghda 5.99° 5.86" 9.21" 351.58°"
Malase Mohammad Zade 3.87¢ 7.51% 10.74%" 255.58"
Torshe Riz Janati 4.48° 8.16% 11.49™ 286.58"
Zoudrase Mohammad Zade 481%™ 6.129" 10.17%" 422.33%
Rabab Kalle 3.149% 6.73° 10.55"¢ 518.58°
Rabab Khatdar 4.63™ 8.20° 11.04"¢ 453.58°
Rabab Tah Dar 5.66% 7.41™ 10.58“" 365.58“9
Neyriz 68 3.45™ 7.37"¢ 10.75" 439.58°
Neyriz 86 3.179 6.44" 9.13! 624.58*°
Shirin Bi haste 2.76% 7.83%® 12.52° 438.58°
Shirin Hastedar 3.44™ 7.12%¢ 9.79%" 398.58°"
Diversity coefficient 32.96 12.58 10.77 26.6
First year 3.74% 7.04% 10.48° 393.58°
Second year 3.84° 7.12° 10.57° 397.57*

* Means with the same letters were not significantly different at 1% a level according to Duncan’s multiple range test.
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Table 5. Comparison means of fruit parts of different pomegranate fruit varieties (data related to two years)

Genotype Peel weight/fruit weight ratio Peel weight (gr) Fruit weight (gr) Aril weight (gr)

Post Sabz Pishva 0.38™ 98.75% 251.85° 153.38
Mahan 0.36™ 89.70°9 218.09" 128.67°°
Siah Dane Pishva 0.38™" 103.10°¢ 246.50°¢ 142.07™
Gabri_e_Dane Siah 0.89°% 130.20°¢ 196.68™ 65.51'

Tabolarz 0.69° 142.42° 290.22° 147.82™"
Atabaki 0.56° 119.87¢ 212.79" 93.83°¢
Chatrood 0.34™ 102.73°¢ 327.72° 225.31%
Malas Aghda 0.48° 141.44° 319.06° 177.78"¢
Alak Save 0.51¢ 63.13' 134.39" 71.44™

Zagh Aghda 0.40° 75.00" 192.74° 117.75°
Malase Mohammad Zade 0.48° 92.82" 216.51" 21.23°"
Torshe Riz Janati 0.49° 146.63° 283.48% 137.69°"
Zoudrase Mohammad Zade 0.32" 75.41" 211.99 136.69 "
Rabab Kalle 0.46 125.02 279.60* 154.28
Rabab Khatdar 0.50¢ 128.52 394.792 221.22*
Rabab Tah Dar 0.50¢ 145.55° 288.57° 25.09°

Neyriz 68 0.46% 159.83° 335.02% 175.31°
Neyriz 86 0.339" 84.01%" 252.76°¢ 168.27"
Shirin Bi haste 0.30' 79.47" 262.51% 182.03°
Shirin Hastedar 0.39" 106.18° 262.40“ 155.93“
Diversity coefficient 30.23 36.14 31.63 39.56

First year 0.46° 110.65° 255.74% 21.07°

Second year 0.46° 110.84° 257.52* 20.69%

* Means with the same letters were not significantly different at 1% o level according to Duncan’s test.
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Table 6. Factors, eigen values and cumulative variance obtained from factor analysis of morphological traits

Traits Factors
1 2 3 4 5 6 7 8

Eigen values 13.9 5.35 3.7 2.38 1.8 15 13 11

Percentage of variance 385 15.7 10.9 6.7 53 45 3.7 3.3

Cumulative variance 38.5 54.7 65.1 71.8 77.1 81.6 85.3 88.6
Aril weight (gr) 0.97 -0.02 0.15 -0.08 -0.02 -0.03 -0.08 -0.02
Fruit weight (gr) 0.96” -0.03 0.07 0.01 0.10 0.04 -0.11 -0.02
Peel weight (gr) 0.98™ -0.03 -0.02 0.01 0.10 -0.04 0.07 0.04
Aril number (per fruit) 086~ -0.15 -0.04 0.02 -0.17 -0.02 0.16 -0.09
Avril length (mm) 0.97” -0.05 0.12 -0.05 -0.05 -0.09 0.03 -0.05
Aril width (mm) 0.97" -0.04 0.12 -0.09 0.01 -0.02 -0.09 -0.08
Seed firmness (KgF) 0.97” -0.04 0.15 0.02 -0.08 -0.03 0.12 0.01
Seed length (mm) 0.99” -0.05 0.05 0.02 0.04 0.02 -0.03 -0.06
Seed width (mm) 0.97” -0.11 0.03 0.02 -0.01 -0.04 -0.05 0.001
Fruit length (mm) 0.97” -0.11 0.08 -0.01 -0.13 -0.04 0.07 -0.04
Fruit width (mm) 0.97" -0.10 0.01 0.03 0.09 0.05 -0.09 -0.07
Length / width Fruit 0.98™ -0.02 0.05 0.03 0.01 0.01 0.11 -0.04
Leaf length (mm) -0.03 0.24 0.60 0.30 0.32 -0.01 0.13 0.04
Leaf width (mm) 0.18 0.13 0.12 -0.27 0.44 0.04 0.11 0.71"
Petal length (mm) -0.32 0.13 0.27 0.56 0.30 0.29 0.05 -0.15
Petal width (mm) -0.30 -0.32 0477 -0.19 0.46™ 0.07 0.20 -0.41
Sepal length (mm) -0.55 -0.17 0.56 0.34 -0.01 -0.13 0.01 -0.01
Sepal width (mm) 0.28 -0.68 0.35 -0.24 0.12 -0.12 0.31 -0.12
Time swelling bud 0.15 0.70” 0.35 -0.46 0.14 -0.03 0.19 0.06
Time cuprous leaf -0.08 0.75" 0.25 -0.42 0.20 -0.10 0.04 -0.27
Time green leaf -0.12 0.67" 0.23 -0.46™ -0.13 0.07 -0.01 -0.17
Time fruit ripening 0.03 0.79” 0.11 -0.20 -0.07 -0.32 -0.20 0.10

** 46.0 and higher loadings were used to select the main factor.
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Figure 1. Pomegranate genotypes clustering based on morphological traits:
varieties respectively. 1; Post Sabze Pishva 2; Mahan 3; Siah Dane Pishva 4; Gabri Dane Siah 5; Tab o Larz 6;
Atabaki 7; Chatrood 8; Malase Aghda 9; Alake Save 10; Zadge Aghda 11; Malase Mohammad Zade 12; Torshe Rize
Janati 13; Zoodrase Mohammad Zade 14; Rababe Kalle 15; Rababe Khat Dar 16; Rababe Tah Dar 17; Neyriz 68 18;
Neyriz 86 19; Shirine Bi Haste 20; Shirine Haste Dar.
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