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

Fateme Zarei', Hamid Reza Karimi?", Seyed Hossein Mirdehghan? and Ali Akbar Mohammadi Mirik?
1, 2. M.Sc. Student and Associate Professor, Factuly of Agriculture, Vali-e-Asr University of Rafsanjan, Iran
(Received: May 28, 2016 - Accepted: Sep. 14, 2016)

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 Iranian 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.
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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 27.662¢ 19.74°¢f 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 12.837 8.20° 39.61°7 15.723 25.61° 19.137 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°% 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 1.022¢ 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% a level according to Duncan s multiple range 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) Avril length (mm) Aril number (per fruit)

Post Sabz Pishva 3.55™@ 7.03%° 11.09"° 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 68 345™ 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 38.5 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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