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Table 1. Studied genotypes with their collection area.

<5 Soslpanr el o5 £ 8 Soslpanr el N
Species Collection area  Genotype Species Collection area Genotype
C. monogyna ab“. o e 16 C. pontica e sl 1
Mishkhas-llam Arghvan Valley-llam
C. pontica ab“. o e 17 C. pontica e sl 2
Mishkhas-llam Arghvan Valley-llam
. I N . [ Olse e
C. pontica @{ o e 18 C. pontica e sl 3
Mishkhas-llam Arghvan Valley-llam
. I N . [ Olse e
C. pontica @{ o e 19 C. pontica el sl 4
Mishkhas-llam Arghvan Valley-llam
. & . [ Olse e
C. pontica el 20 C. pontica el sl 5
Sanandaj Arghvan Valley-llam
C. pontica [ ) 21 C. pontica e ul’“"’“ 6
Sanandaj Malekshahi city
) .. _ Sl s ot
C. pontica el 22 C. pontica < M 7
Sanandaj Malekshahi city
C. pontica (o ) 23 C. pontica < ULM"M 8
Sanandaj Malekshahi city
C. pontica oLl s 24 C. pontica < ULM"M 9
Kermanshah Malekshahi city
. oLiibs . N
C. pontica i 25 C. microphylla P! Ll 10
Kermanshah Salehabad-1lam
ol . N
C. pontica Lt S 26 C. pontica Ul Ll 11
Kermanshah Salehabad-1lam
ol . N
C. pontica Lt S 27 C. pontica Ul Ll 12
Kermanshah Salehabad-1lam
L Ol e . N
C. pentagyna O ’W 28 C. pontica P!k éu 13
Babol city Salehabad-llam
Ol g . I sl
C. pentagyna i ul’“{"’“ 29 C. pontica P! bl 14
Babol city Salehabad-llam
C. pontica f%“_. ol 30 C. pontica @{. o e 15
Hanivan-llam Mishkhas-llam
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Table 2. Quantitative and qualitative characteristics of the leaves and fruit for genetic diversity of
hawthorn genotypes.

BEP) oles A=l oles
Unit Traits Unit Traits
el oge a3 Sl Spdsbo)
Centimeter Fruit diameter Centimeter Leaf length
Foile oy 02 b =W Foile Srope Y
Centimeter Length of fruit peduncle Centimeter Leaf width
oS a3 Jsloee delm 5140 =Y el fﬂc]a,ﬂ—\”
°Brix Total soluble solids Centimeter Leaf area
- 030 3 iy sldas =Y el S pes Jgb -t
- Seed number of fruit Centimeter Petiole length
05 ok 035Vt Ao Sl S ks Ges =0
Gram Seed weight Centimeter Depth of leaf sinus
Fale FRANARY - S5 oo sl
Centimeter Seed length - Number of Lobe in the leaf
RWERH 050 Cusby lide =) - oS S palus -y
Percent Fruit moisture content - Number of leaf in the node
Ao s 0 gme Sl a3le Jldie =)V e S o g O35 —A
Percent Fruit dry matter Gram Fruit weight
Foile oo Jsb -4
Centimeter Fruit length
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Figure 1. Schematic view of two hawthorn species, right (C. pentagyna) and left (C. pontica).
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Table 3. The max., min., mean, standard deviation and phenotypic diversity index of evaluated traits

in hawthorn.
Aoy o 5b g8 yatls Shee Ol Kl o rie op %S -
Phenotypic variation Index (%) S.d. Mean Max. Min. Trait
G ile) S sb
. . 51 13. 2.24 .
53.98 189 35 303 Leaf length (Centimeter)
(o) S 52
24.72 g1 2.87 4.57 1.33 . .
0 8 Leaf width (Centimeter)
(o mle) S
64.69 2.88 445 142 1 S S g
Leaf area (Centimeter)
(o le) S e b
33.78 0.34 100 2 062 T )
Petiole length (Centimeter)
(o Ble) S bl Gos
. . 1.4 4, . . .
4751 066 69 065 Depth of leaf sinus (Centimeter)
g -] [Ke%
1633 0.60 368 527 3 S22 e
Number of Lobe in the leaf
oS 2 Sl
39.64 1.09 2.75 4.7 1 :
Number of leaf in the node
17.14 0.22 1.31 1.68 0.84 (Pl e 2
' ' ' ' ' Fruit diameter (Centimeter)
(ﬂduLw) o 500 J)lﬁ
. . . 1.4 . . .
13.87 0.16 115 o 086 Fruit length (Centimeter)
o il) om0 b
. . 7 1.14 . . .
24.41 0.18 0.76 039 Length of fruit peduncle (Centimeter)
((ﬁ) o O3
. . 14 57 . . .
87.03 1.01 1.1 35 0.33 Fruit weight (Gram)
(S 4 53) Jslome sl 515
. . 23. 27. 21.2 . .
743 L4 35 5 Total soluble solids (°Brix)
18.49 0.42 227 29 11 03 oAl
Seed number of fruit
30,02 0.04 043 021 007 (450 4 035
' ' ' ' ' Seed weight (Gram)
Rl S Jsb
. 2 7 1. . .
38.77 0.29 0.76 56 0-56 Seed length (Centimeter)
(Ao 35) 0 5m0 Cusby e
20.62 11.73 56.88 71.1 31.84 . ) 22
Fruit moisture content (Percent)
(M)J) ° 900 Kis osle ).Jﬁﬁ
27.20 11.73 43.11 68.16 28.9

Fruit dry matter (Percent)
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Figure 2. Cluster analysis of 30 hawthorn genotypes based on ward method with morphological characters.
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Table 5. Eigen values, variance, cumulative variance and factors coefficients for 5 major components in hawthorn.

o Lol £ Jols ¥ el Y ol V bele i
PC5 PC4 PC3 PC2 PC1 Traits
0.06 0.81* 0.13 -0.10 0.18 Srdsb
Leaf length
0.06 011 0.39 -0.23 077" Sros
Leaf width
0.01 0.07 0.27 -0.36 0.82° S e
Leaf area
0.30 0.02 0.29 -0.33 0.78" Sres b
Petiole length
091" 0.0 0.12 0.05 0.01 S Gese

Depth of leaf sinus
Sy ool

-0.04 0.11 0.80" -0.16 0.17 _
Number of Lobe in the leaf
# ° S g [Ke%
0.05 0.06 0.34 0.21 -0.80 SRl
Number of leaf in the node
-0.0 -0.06 -0.09 0.84* -0.46 e A
Fruit diameter
0.07 0.09 00 0.94° 027 e b
Fruit length
0.45 053" -0.17 -0.0 0.46 e 02 b
Length of fruit peduncle
0.02 0.19 0.16 0.93° -0.16 e 939
Fruit weight
* |
0.22 0.12 0.77 0.29 0.23 Dol ebr oo
Total soluble solids
# o L oaldas
0.16 0.63 0.46 0.25 0.30 St 0 o S
Seed number of fruit
0.19 -0.38 0.04 0.15 -0.71° ey
Seed weight
0.05 -0.01 0.17 -051° 0.80" A dsb
Seed length
#* ° k:/.l . 2
-0.10 -0.06 -0.23 0.08 -0.91 ot ey e
Fruit moisture content
“ 0 300 it o3l i
0.10 0.06 0.23 -0.08 0.91 e e o3l e
Fruit dry matter
o e
1.29 161 215 3.29 6.09 i
Eigen value
Gl
7.64 9.51 12.65 19.39 35.85 (h253) Ll
Variance (%)
5wl
85.05 77.41 67.90 55.24 35.85 (h253) (e s

Cumulative variance (%)

S gme /0 VU Lle s ®
Factors coefficients are significant > 0.5
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