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Evaluation of Some Characteristics of Collected Pomegranate Germplasm of
Kerman Province in Iran
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Table 1. Pomegranate germplasm and their types and origin
No. Genotype name <355¢6  Origin Type No.  Genotype name

1 Sabi Sarjangal Bam ™ JSKr v s Bam Sweet-Sour 25 Torsh Poust Sefid Shahdad slig
2 Meykhosh Pouts Koloft S gy e Ravar Sweet-Sour 26 Dorpayeh Ghermez Ravar .
3 Meykhosh Poust Nazok Shahre Babak ESil,gd S5k s e Shahr Babak Sweet-Sour 27 Shirin Poust Sefid Rafsanjan Ol
4 Keyvani Sarjangal Bam ~ Kr o SsS Bam Sweet-Sour 28 Mors Khas Shahdad

5 Poust Ghermez Shahre Babak eSib45 5235 Cms  Shahr Babak Sweet 29 Sabz Poust Vahshi Jiroft o
6 Sok Poust Sefid Share Babak Uk g din gy S Shahr Babak Sour 30 Meykhosh Poust Nazok Baft sl &
7 Dombkouh Poust Ghermez Bam A s eSes Bam Sweet 31 Meykhosh Chatroud

8 Golabi Posut Nazok Bam IS B ¥ Bam Sweet-Sour 32 Dorpayeh Daneh Riz Ravar

9 Dabei Sarjangal Bam ™~ Jr p sles Baft Sour 33 Sabz Poust Davaran

10 Mors Sarjangal Bam ™ S 2 Bam Sweet-Sour 34  Mors Davaran Rafsanjan ol
11 Dombkouh Sarjangal Bam o S 083 Bam Sweet 35 Dom Lok Chatroud

12 Sok Poust Ghermez Shahre Babak &Sl jo 3 Sy ¢S Shahr Babak Sour 3¢  Shirin Poust Ghermez Ravar BYS
13 Golabi Poust Nazok Sarjangal Bam o K S5y S Bam Sour 37  Poust Ghermez Ravar

14 Abdandan Shirin Ravar 23 et 0T Ravar Sweet 38  Torsh Daneh Ghermez Ravar

15 Ghasem Mendeli Rafsanjan Obeind; Js B Rafsanjan Sour 39  Torsh Poust Ghermez Rafsanjan Ol
16 Vahshi Behrang Jiroft o K s iroft Sour 40  Bami Sirch Shahdad

17 Poust Gandomi Sirjan b o8 s Sirjan Sweet-Sour 41 Torsh Poust Piazi Ravar 2\
18  Togh Malas Darajeh Yek Ravar 28 & e e 55k Ravar Sweet-Sour 42 Shirin Hasteh Riz Baft <
19 Meykhosh Poust Ghermez Rafsanjan Olriad; o p sy S5+ RafSanjan Sweet-Sour 43 Narak Davaran Rafsanjan sl
20 Shirin Poust Ghermez Rafsanjan Obrindy jop Sy (2 25 Rafsanjan Sweet 44 Dorpayeh Riz Ravar

21 Sekanjebini Sirjan Ol e (oS Sirjan Sour 45 Torsh Dorag Davaran (
22 Taei Poust Sefid Chatroud 3577 b gy b Kerman_Chatroud Sour 46  Keyvani Ravar

23 Dorpayeh Siah Ravar sl ek alsulys Ravar Sweet-Sour 47 Sefid Poust Ravar
24 Sorkh Poust Vahshi s g o Sirjan Sour 48  Torsh Darajeh do Ravar
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Table 2. Continued

No. Genotype name <s55¢6  Origin Type No.  Genotype name
49  Bafti Poust Ghermez Ravar 23 A s SL Ravar Sour 75 Meykhosh Sourati Sirjan Ol
50  Dorpaych Darajeh Yek Ravar 2 sl Ravar Sweet-Sour 76 Shahi Torsh Chatroud
51  Mirzaci Torsh Ravar P A5G Ravar Sour 77 Shirin Hasteh Riz Shahdad oM
52 Shirin Poust Koloft Baft B S S 22t Bt Sweet 78 Jazi Poust Sefid
53 Malas Danch Sefid Sirjan Obr e g 413 (b Sirjan Sweet-Sour 79 Shahi Torsh Chatroud
54  Zagh Poust Ghermez Ravar 1A eestl Ravar Sweet-Sour 80  Shirin Hasteh Riz Shahdad o
55 Bafti Poust Sefid Ravar 2 dehe gy BU - Rgvar Sweet-Sour 81 Vahshi Narak Shahdad
56  Roudei Davaran sl sleas) Rafsanjan Sour 82  Jazi Poust Ghermez
57  Torsh Darajeh Yek Ravar s & e B Ravar Sour 83  Meykhosh Hasteh Riz Shahdad e
58  Khasak Daneh Ghermez Ravar s Al St pasas Sweet 84 Shirin Gorch Sirjan (
59  Shirin Daneh Ghermez Rafsanjan Obedy e f 4l 2% Rafsanjan Sweet 85  Shai Daneh Siah Chatroud >
60 Bafti Dorag Ravar SUBIC ST Ravar Sweet-Sour 86 Kadoei Torsh Khabar Baft <
61 Shirin Shahvar Sirjan Ok ol e Sirjan Sweet 87  Kiani Poust Koloft
62  Sckanjebini Sirjan Ok 5= Sirjan Sour 88  Kiani Sirjan
63  Keyvani Chatroud 2557 SaS Kerman_Chatroud Sour 89 Shirin Hastehdar Khabar Baft b
64 Bihasteh Daneh Sefid Ravar 23l Lk dls er o Ravar Sour 90 Khodrou Khabar Baft it
65 Shirin Poust Nazok Baft LSS len 2t Baft Sweet 91 Shirin Dandehdar Baft sk
66  Bafti Danch Ghermez Ravar A B Ravar Sweet-Sour 92 Bihasteh Shirin Khabar Baft <l
67 Meykhosh Danch Siah Rafsanjan Olrid ol s 2 e Rafsanjan Sweet-Sour 93 Torsh Kambar Khabar Baft =
68 Gro Torsh Ravar S Ravar Sour 94 Torsh Sabz Posut Sefid =
69 Mekhosh Daneh Ghermez Rafsanjan Olontnd ) jo 3 &ls o shee Rafsanjan Sweet-Sour
70  Torsh Daneh Ghermez Shahdad Shed e F 4l A5 Kerman Shahdad Sour
71 Golabi Poust Ghermez Ravar 21y o Lo Ravar - Sweet-Sour
72 Shirin Khas Sirch Shahdad Me* g P 2r* Kerman_Shahdad Sweet
73 Shahi Daneh Ghermez A4 A% german Shahdad Sweet
74 Dabei Poust Ghermez Ravar 2 # A s s> Ravar - Sweet-Sour
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Table 2. Descriptor for the evaluated traits in pomegranate genotypes of Kerman province

Trait Cie Score  Lul

Fruit shape o+ JS& Spheroid (1) s Ellipsoid (2) 22 Ovoid (3) Frp
Shape of fruit base osmn Sos 3w JSE - Medium (1) Luly 4~ Semi-medium (2) Lty a4 ¢SS5 Narrow (3) ¢Sob Broad (4) %
Shape of fruit apex o5 g6 JS& Long neck (1) 038 Regular (2) S
Fruit symmetry o5+ 00 Symmetrical pentagon (1) ey ool Asymmetrical (3) o)kl Non-angualr symmetrical (5) S p 3y 5 O Ve
Dome at fruit base oge Sbos ST, Lack (1) ol4s - Short (2) &t Regular (presence) (3) Syene
Skin color o sy &, Yellowish red (1) 354 hle o8 Red (1) »5# Darkred (1) o8 o
Seed color 615 ¢$,  Yellow (1) 555 Light pink (3) e Sase  Light red (5) o450 »4  Darkred (7) oS A
Petiole color &3, Red (1) »5  Yellow (2) 3,5 Other (3) oy
Apical nectar gland sWles sy Low (1) Ol Developed (3) Bl dnw g

Leaf length to width ratio sty adsb s Low (1) o2t Medium (3) Lwge High (5) Y
Relative length of petiole 10 i o ¢, o o yb s Very low (1) s Low () = Medium (3) s High (4 v,
Position of flowers J s Lateral (1) «*=  Terminal (3) e

Bearing habit 5T <sle On one year old shoots (1) LS gbals 655 2 On old shoots (3) Al Gl g5, i
Regularity of flowering 4 ol Regular (1) e Irregular (3) b

Growth habit 45, sl Spreading (1) o328 Upright (3) a3l

Vigor of tree o=y an Weak (1) s Medium (2) Lwge Strong (3) s
Suckering tendency M At ks Very low (1) bl Low (3) o2t Medium (5) L.ge High (7) Y
Wood surface < ghe Znds Smooth (1) <le Coarse (3) ol
Thorness ooy Absent (1) ol Poor (3) ¢ Medim (5) L.ge High (7) L
Color of one-year-old shoot IS e K, Green (1) s Green with pink stripes (2) Sose skilsl s Pink purple (3) Sose sl
Shape of leaf apex &£, 4l JS& Obtuse (1) s£ Acute 3) FARGRY

Intensity of leaf green color

>

&K g is Low (3) o=t Medium (5) L.ge High (7) Y

oY
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Table 3. Descriptive statistics of the evaluated traits in pomegranate genotypes of
Kerman province

Jslas S 6la L o5l Lesls
N Minimum  Maximum  Median  Mode Shannon
Trait - Index
Fruit shape o g JS2 1 3 2 2 0.97
Shape of fruit base S S
1 4 2 1 1.31
o g0 dt‘;ﬁ
Shape of fruit apex ose U ) 1 2 1 1 0.69
Fruit symmetry 0 50 O, 1 5 5 5 0.98
Dome at fruit base oo Sl ST, 1 3 1 1 0.78
Skin color RCINT: <5 3 5 4 3 0.97
Seed color als oK, 3 7 5 3 1.08
Petiole color £ a5, 1 3 1 1 0.66
Apical nectar gland L PR 1 3 1 1 0.52
Leaf length to width ratio 4 b o
_ 5 7 5 5 0.69
Srste
Relative length of § s Jsb o
fole- ; i 1 3 2 2 0.88
petiole: leaf middle vein ENE IO
Position of flowers » Kb
o 1 3 1 1 0.83
ol f
Bearing habit SosTobosle 1 3 1 1 0.44
Regularity of flowering AU sle 1 3 1 1 0.69
Growth habit La,y Ssle 1 3 1 1 0.36
Vigor of tree Sy A 1 3 2 3 1.03
Suckering tendency el bl 3 7 3 3 0.87
Wood surface Cor b S 1 3 3 3 0.61
Thorness JIEargeap 1 7 1 1 0.76
Color of one-year-old IS wls oK P 3 2 2 0.10
shoot '
Shape of leaf apex Kl S 1 3 3 3 0.46
Intensity of leaf green Ky G Ol
color _ 3 5 3 3 0.67
S

@cMJCAbLGGGLngfJMé?ﬁJJ}b

S5 S 5 s 6y W 3 s

. & - - R - . 5/
gy g b GG B 4 S &5

Osld palae glyls J‘“—‘L" LgL_A;mJyj

of

o alin 5@1 skiasOlil S e sl 8
Glacs 85 25 0dd (o)l Slio § 55
Sl 65 55 05 palie ls g ot
wcefﬂg&,wﬁcu‘)&;aw



W D5 Sl s S 5

(2) (b)
Sweet genotypes - oo claes o5 Sweet Sour genotypes | e clacs o5
L -
— D7 —— f—
o | - =
e o0 s
3 Ae} o 7| P
: @
L :
3 [ L e u
ES g, o
2 =3
i ES o
= 2w |
(= o
~ | [
[ =
(=2 : L I
o o |
5 ESFYYE OO AERERERELS Y a e e ey
PEEET SRS LR T 5T VES5E FEEFeYg O EERT S8R5
it wnwaoeT — = [=] z w ©
Traits olie (c .
= (© Traits olis
= Sour genotypes &, sl o5
C>_
li) o i |
ow
1 8 :
EN
e ) \ e
- |
=
L]
B I
{sn]
=g sl
GEORLLR S 2EEEOETEZZEO S0
R mw oG- — st [ g [

Traits <lis
d‘x&)u‘su%}’j)}gﬁw - “MDMGQ)‘)‘C)W&‘J:Q}L& pué"l‘w}‘.ﬁj&;—\ Lg‘w"
Dl,S 0kl (©) i 5 5 (B) Leke c(a)

SKE (o en o (S aT 1e on O A5Y o goo 2 U S5 AP co0n Gl 25y S DA w0 s JSC fsh
Ipv ‘fﬁ g 4 Jsb cd wr (o lgsl ede sy ang cd?x.n: &5, peo als &K sec (0 goo S gy 5,
Vir iy Sale gha ( allS Cslerfl oo 5T )L osle bha (S s se i Sl .8 468 s dsb o
IS ash LS ls K5, ishe Gl 55 ithr o g Tl Cond s WU (a3 Sl bl iste (o s 4
E K e ks Tie 5 S 4
Fig. 1. BaIFlot of Shannon index for the studied traits of Kerman pomegranate
germplasm in each of sweet (a), sweet-sour (b) and sour (c) genotypes

fsh: fruit shape, fba: shape of fruit base, fap: shape of fruit apex, fsy: fruit symmetry, fle: dome at fruit
base, ske: skin color, sec: seed color, pco: petiole color, ang: apical nectar gland, Iwr: leaf length to
width ratio, Ipv: relative length of petlole to leaf middle vein, pfi: position of flowers, bha: bearing habit,
rfl: regularlty of flowering, gha: growth habit, vtr: vigour 0? tree, ste: suckering tendency, wsu: wood
surface, 1thr thorness, she: color of one- year-old shoot, ash: shape of leaf apex, lic: intensity of leaf
green color.
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Fig. 2. Heat map of similarity matrices between pomegranate genotypes; sweet (a),
sweet sour (b), and sour (c) of Kerman province
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Fig. 3. Dendrogram of cluster analysis of pomegranate genotypes; sweet (a), sweet-sour
(b) and sour (c) of Kerman, based on complete linkage method
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Fig. 4. Relationships between the origin of the pomegranate genotypes of Kerman
province by boxplot (a) and dendrogram (b).
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Table 4. Traits of the groups developed by K means clustering approach based on
principal components for pomegranate genotypes of Kerman province
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* Mode statistics has been used to determine main features of each group.
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Fig. 7. Distribution of the pomegranate groups of Kerman province developed by K
means clustering method in the biplot of multidimensional scaling analysis
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