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Assessment of Morphological and Pomological Variation of some Selected
Iranian Sour Cherry (Prunus cerasus L.) Genotypes
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Table 1. Name and origin of studied Iranian mative genotypes and foreign cultivars of

sour cherry
G S ekl G585 et
Genotype no.  Genotype name Origin clice
1 KaThLalSSGe2l1  Lavasan RIWN
2 Hamedan Hamedan Oldken
3 KaTalJo2Ge9 Taleghan oWl
4 Ka ThMe3Gel9 Chalus sl
5 KaThLa8Ge31 Lavasan RN
6 KrRIV4C20 Kerman ol S
7 EsASC1V1SS1 Isfahan Olgaol
8 KaThLa3Ge23 Lavasan RN
9 Bulgar Bulgaria (Check) (Wl 05)) Ol il
10 Mont Morency France (Check) (dals 3 ) anil b
11 Erdi Jubilium Hungary (Check) (Wl 43, Ol s
12 Erdi Botermo Hungary (Check) (Wl 43, Ol s
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Table 2. The list of qualitative traits, coding and range of variablity in sour cherry genotypes

laoT 6““6} 6’:5 Olaws

Ol i Ol a0 c..
Qualitative traits and coding Range of variablity

B Sl 1 3 5 . 9 1 Ay Joto S e Reference
Character e Ab. Unit Min Max
Growth habit i, ool GH Recumbent Spreading Erect 1-5 1 5 Schmidt et al. (1985)
Suckering Mot SU Low Medium High 1-5 1 5 Schmidt et al. (1985)
Starting bloom from April JoosT 51 a8 ¢s~ SB 9-11 day 11-13 day 13-15 day 15-17 day 17-19 day > 19 day 1-11 1 11 Rakonjac et al. (2010)
Full bloom from April JoosT 3 ¢ls FB 15-17 day 17-19 day 19-21 day  21-23 day 1-7 1 7 Rakonjac et al. (2010)
End bloom from April JasTil a8 00, EB 20-22 day 22-24 day 24-26 day  26-28 day 1-7 1 7 Rakonjac et al. (2010)
Flowering period AU 55 db FLP 6-8 day 8-10 day 10-12 day  12-14 day 14-16 day 1-9 1 9 Present study s> 2ay3
Flower color K&, FLC White White pinkish 13 1 3 Present study ,sl- 2as3
Leaf color £, LC Light green Green grlégg Dark green 17 1 7 Suzuki et al. (2006)
Leaf shape &, LSH Lanceolate Elliptic Ovate 1-5 1 5 Simpson (2006)
Type of leaf serration G GPREIREN ¢s TLS Serrate Serrulate Doubly serrate 1-5 1 5 Simpson (2006)
Depth of leaf serration & alis Su e DLS Low Medium High 1-5 1 5 Shahi-Gharahlar et al. (2010)
Petiole color £ ,u &, PC Green Green pinkish ~ Pinkish Green red 1-7 1 7 Shahi-Gharahlar et al. (2010)
Gland on the petiole o a3 a0 GP No Yes 1-3 1 3 Krahl et al. (1991)
Fruit ripening time from June ogs 04wy Ok FRRT  5-10 day 10-15 day 15-20 day  20-25 day 25-30 day > 30 day 1-11 1 11 Present study sl 2ay3
Fruit skin color o3 Cwyy ¢,  FRSC  Light red Dark red Very dark red Black red 1-7 1 7 Khadivi-Khub et al. (2011)
Fruit juice color o5 osbas &, FRIC White Light red Dark red Very dark red Black red 1-9 1 9 Khadivi-Khub et al. (2011)
Fruit shape ese JS&  FRSH  Heart shape 5&%%‘1 heart 11}1%%%‘; shape Kidney 1-7 1 7 Khadivi-Khub et al. (2011)
Seed color A, sC White Yellow %;g{;}n Brown Dark brown 19 1 9 Shahi-Gharahlar et al. (2010)
Seed shape sk S SSH Round Elongate Oval Round oval 1-7 1 7 Schmidt et al. (1985)
Seed apical situation S soass; SAS Round Semi round Acute 1-5 1 5 Shahi-Gharahlar et al. (2010)
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Table 3. Some important qualitative traits of sour cherry genotypes

] S, Lole ol P s > oLy AU a5 d b o g Oy OLe5 FUICGRAE 9 ogon 0yl &,
Genotype Growth habit Suckering Starting bloom Full bloom  End bloom Flowering Fruit ripening time Fruit skin color Fruit juice color
from April from April from April period from June
(day) (day) (day) (day) (day)

o3l 5Lj o8 A 3 s P
KaThLaSSGe21 Erect High 11 17 23 13 16 Very dark red Dark red

o3k s oS S oS S
Hamedan Erect Low 10 17 23 14 32 Very dark red Very dark red

03 78 sbj ol 4y o a3 ol 4y o a3
KaTaJo2Ge9 Spreading High 11 17 25 15 21 Black red Black red

ol = 5] P A P A
KaThMe3Gel9 Recumbent High 10 17 23 14 24 Very dark red Very dark red

okl 5 35 o hF A o A
KaThLa8Ge31 Recumbent High 10 17 23 14 24 Very dark red Very dark red

okl 5 e o kA o A
KrRIV4C20 Recumbent Medium 10 17 23 14 24 Very dark red Very dark red

o3k L5 o A ke
EsASC1V1SS1 Erect High 20 23 25 6 39 Dark red White

03 78 33 o oF A
KaThLa3Ge23 Spreading High 9 15 20 12 10 Dark red Dark red

By Lo g oF P p oF P p
Bulgar Spreading Medium 18 23 27 10 39 Dark red Dark red

058 Lo RIS Lk
MontMorency Spreading Medium 18 23 27 10 39 Light red White

058 2 o5 ke 3 o5 Sk 3
ErdiJubilium Spreading High 13 18 25 13 5 Very dark red Very dark red

03 28 2 o5 o o o
ErdiBotermo Spreading High 11 17 25 15 14 Dark red Dark red
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Table 4. The list of quantitative traits, mean and coefficient of variation in sour cherry genotypes

Slazs| oSk Sl Sl RO FU- PN
Abb. Mean Min. Max. Coefficient of

Character e variation (%)
Trunk cross sectional area at the beginning of season (cm?) L b el 3 45 phide e TCSAL 59.37 2523 111.98 6.68
Trunk cross sectional area at the end of season (cm?) L e sl po 45 gt e TCSA2 72.84 4031 140.45 5.36
TCSA2-TCSAL1 (cm?) 5 s paw 33 TCSA3 13.47 5.01 36.69 1.20
Tree height (m) csupls,l TH 3.08 228 445 8.31
Crown width (m) cbAr CW 2.72 2.16 4.13 6.15
Size index (m?) Sl sl ST 8.55 500 1838 212
Crown volume (cm’) e CV 13.17 561 39.74 1.25
Crop density in 50 cm of shoot (%) Sl 2 dsama (15 CD 30.82 6.43 78.13 5.86
Yield (kg/tree) sSls Y 4.47 1.04 18.08 423
Flower number per bud (%) J alr st 4 S5l FLNB 3.63 2.65 4.35 1.65
Flower density in 50 cm of shoot (%) Sl gl b0 s 805154 FLD 121.88 2462 190.21 3.84
Petal length (mm) EEIL PL 13.79 1049 1575 0.31
Petal width (mm) L 2p PW 11.70 8.85 13.39 0.62
Petal length/width S ppadbni PLIW 1.18 1.04 1.50 0.81
Open flower diameter (mm) i 3L € 5 OFLD 31.44 252 36.10 030
Peduncle length (mm) Jesdsb PEL 34.33 28.00 45.30 0.87

ol deasla Jsb CSSL 30.50 18.71 4431 10.51

Current season shoot length (cm)

Yo
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Table 4. Continued

¥ djv\-’- FAEY!

Sl b Lo

Slazs| oSl Sl Sl

Character e Abb. Mean Min. Max. sgfifaf;licoizrzx)f
Internode length (cm) Sl dsb 1L 2.72 1.96 3.58 7.51
Leaf length (cm) Epde LL 8.90 6.32 11.66 4.40
Leaf width (cm) Eale LW 4.43 3.30 5.70 4.54
Leaf length/width (cm) &y ppudsbias LL/W 2.00 1.90 2.11 4.69
Petiole length (cm) &wsdsk PL 1.72 1.22 2.36 8.21
Leaf area (cm?) Eophe LA 27.93 1557 4315 6.89
Leaf fresh weight (g) &S5035 LFW 0.70 0.32 1.33 15.20
Leaf dry weight (g) £ 05 LDW 0.25 0.10 0.53 3.32
Leaf density in 20 cm of shoot (%) G (g Bl Y s 8 o SIFLLD 28.90 23.08  33.75 5.23
Fruit length (cm) s Jsb FRL 15.91 124 1.95 1.27
Fruit width (cm) ot 22 FRW 16.86 1.33 2.03 1.35
Fruit stalk length (cm) osep3dsb < FRSL 41.84 3.08 4.87 2.65
Fruit fresh weight (g) o oib 055 FRFW 3.64 1.89 5.51 3.48
Seed length (mm) Skds o SL 8.80 7.49 10.33 0.92
Seed width (mm) Shose  SW 6.62 5.60 7.89 0.36

Sk05s SWT 0.30 0.23 0.41 0.71

Seed weight (g)
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Fig. 1. Trunk cross section area at the beginning and end of season in sour cherry
genotypes

For name of genotypes see Table |
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Fig. 2. Height, crown width, size index and crown volume in sour cherry genotypes
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Fig. 3. Crop density and yield in the studied sour cherry genotypes

0, S lse J gl aials 34 2e mlw OAVY)
g0 OT oy i S 559 a5l V/AF-Y/OA
59 (min S VIOA) i g 530 oy 4y
B andlles 5550 S 85 o (O g

s e C)}L&.?J':Séfj Ol g

Yoo

Msls Sl goast () Lo S

ol Jlw e ls J s b aals 45 515 Olis
OT cp i a5 550 e L WWVI-FF/F)
(Ff/¥V) KaThLaSSGe2l ) 4 by,
KIRIVAC20 5 55 4 bgs o OT o 58 5


www.SID.ir

AT Gl 55 (ke 351kl olzdl ) 215 5 2 s o8 Slio 580be aglie =0 Sl

Table 5. Mean comparison of quantitative vegetative and reproductive traits (+ SE) of sour cherry genotypes

: 555 4 JS slass 2 Sy LU KK e 4 dsb i SESN Jes Jb ol J s I b o il Jsbo
5' IS sl sl ol (g e la 0 KK 5.
.g; Genotype Flower number Flower density Petal length Petal width Petal length/width Open flower Peduncle length Current season Internode length
a2 per bud (%) (mm) (mm) diameter (mm) shoot length (cm)
fﬂ (mm) (cm)
.3;; KaThLaSSGe21  3.95+0.201 ab 112.05£9.46 de 13.72+0.120d 12,41+ 0.080 dc 1.10 = 0.0049 ef 3240+0.377 ¢ 30.87+0.123 ef 4431+245a 3.12+£0.140 b
o Hamedan 4.05+0.207 ab 135.55+8.51 cd 10.96+0.104 ¢ 9.52+£0.044 f 1.15£0.0166 cde ~ 24.16+0.127d 28.00+0.171 g 28.06 +3.03 fg 1.96+0.113 f
3 KaTaJo2Ge9 435+0.098 a 190.21+4.04 a 10.49+0.077 f 8.85+£0.028 g 1.18 £0.0066 bcd ~ 22.52+0.326¢ 41.61+£0.934b 33.00 + 0.89 cde 2.61+0.083 cde
N KaThMe3Gel9  3.78 £0.140 bc 171.83 +3.61 ab 15.75+£0.025a 13.00£0.157 b 1.21 £ 0.0158 be 36.10+0.111a 32.74+0.122 de 2520+ 1.23 hg 2.45+0.102 de
& KaThLa8Ge31 4.06 +0.033 ab 174.30 + 1.77 ab 15.63 +0.058 ab 12.92+£0.104 b 1.21'+£0.0133 be 35.26+0.237 ab 33.66+0.303 d 21.56 +1.37 hi 2.28 £0.076 ef
- KrRIV4C20 3.36 £ 0.066 cde 151.00 = 7.46 be 10.89+0.025 ¢ 10.45+£0.055¢ 1.04 +0.0049 g 23.35+0.041 de 4530+ 0.647 a 18.71£2911 2.02+0.049
L EsASCIV1SS1  3.08+£0.079 ef 86.41 +6.79 ef 14.39+£0.106 ¢ 13.39+£0.083 a 1.07 £.0.0111 fg 34.54+0.130b 38.57+0.436 ¢ 36.38+1.75 be 2.89£0.184 be
j KaThLa3Ge23 2.65+0.055f 61.80+£2.25f 15.34+0.104 b 10.23+£0.132¢ 1.50+0.0277 a 34.86 +0.100 ab 40.82+£0.550 b 31.50 + 1.44 def 2.86£0.197 be
o Bulgar 3.23+£0.061 de 24.62+190¢g 1435+0.015¢ 12.24+0.033d 1.17 £ 0.0033 bed 3327+0.691 ¢ 28.70+£0.033 g 29.42£2.41 ef 2.77+0.152 bed
> MontMorency 3.36 £0.102 cde 153.75+5.20 be 14.52£0.052 ¢ 12.27+0.028 d 1.18 £0.0049 bed ~ 32.59+0.063 ¢ 30.87+0.032 fg 35.30+ 1.67 bed 349+0.124 a
3 ErdiJubilium 376 £0.071 bcd  69.16+2.90 f 13.98+0.037d 12.39+£0.022 dc 1.12£0.0047 def ~ 32.66+0.058 ¢ 28.00+£0229 g 24.44 +£2.04 hg 2.62£0.074 cde
L ErdiBotermo 3.95+0.055 ab 131.80 £ 16.64 cd 15.56 £ 0.075 ab 12.77+0.131 be 1.22+£0.0184 b 35.66 £0.167 ab 3290+0.221d 38.17+0.78 b 3.58+0.116a
3

(S5 aals Lo iga3T) s 720 Jlazl el 3 Jl3 gine C3Dlest| L3 & 52 55 i g b o S0La
Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan’s multiple range test).
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Table 6. Mean comparison of leaf quantitative traits (= SE) of sour cherry genotypes

<555 &5k Ll E o adsb o & s dsb g & 505 g )] 2, Sy
i (gt Sl Ye
Genotype Leaf length Leaf width Leaf length/width Petiole length Leaf area Leaf fresh weight Leaf dry weight Leaf density
(cm cm cm cm’ g g %
KaThLaSSGe21 11.66 +0.401 a 5.70+0.107 a 2.04 +0.075 abc 2.36+0.109 a 43.15+347a 1.33+0.084 a 0.53+£0.030 a 30.66 = 5.38 be
Hamedan 7.33+£0.263 f 3.56+£0.115 ¢ 2.05+0.012:abc 1.50+ 0.068 def 2034+0.73 ¢ 0.48 £0.047 f 0.20 +0.016 cde 33.58+3.64a
KaTaJo2Ge9 7.30£0.110 f 3.59+0.049 ¢ 2.03 +0.016 abed 1.31+£0.057 ef 16.20+0.25f 0.32+£0.017f 0.10£0.016 f 33.75+432a
KaThMe3Gel9 8.87+0.151 de 4.61£0.124 cd 1.92+0.031 cd 1.66 £0:113 bed 18.73+0.86 ¢ 0.40+0.015f 0.14 £0.016 def 29.33+2.24cd
KaThLa8Ge31 7.59+£0.113 f 3.99+0.071 f 1.90 £0.027 d 1.59 + 0.104 cde 18.68 £0.53 ¢ 0.39+£0.018 f 0.14£0.016 ef 30.25+2.35¢cd
KrRIV4C20 6.32+0.216¢g 330+£0.145 ¢ 1.91 +£0.049 cd 1.224£0.077 f 1557+1.09f 0.41+0.020 f 0.15+0.017 def 32.83+2.30ab
EsASC1V1SS1 9.79 £0.4340 ¢ 4.65+0223 ¢ 2.10 +0.020 ab 1.84£0.171 be 41.54+330a 1.08£0.147b 0.36£0.018 b 2582+3.74¢
KaThLa3Ge23 10.54+0.303 b 5.00£0.207 b 2.11£0.040 a 2.22+0:132 a 37.50+£2.10b 0.93 +£0.037 be 0.33+£0.017b 28.50+£2.18 cd
Bulgar 8.49+0.223 ¢ 422 40.155 ef 2.01 +0.025 abcd 1.38 £ 0.104 def 27.49+£0.99d 0.66 £0.021 ¢ 0.22+£0.017 c¢d 2535+235 ¢
MontMorency 9.05+0.215d 4.33+0.071 de 2.09 +0.050 ab 1.90£0.072 b 28.32£2.11d 0.74 £0.025 de 0.24+0.024 ¢ 23.08+£0.40 f
ErdiJubilium 10.05+0.158 ¢ 5.11£0.102b 1.96 +0.039 cd 1.82 +0.085 be 35.58+1.40b 0.82£0.067 cd 0.33+£0.032b 28.10+£0.49d
ErdiBotermo 9.92+£0.240 ¢ 5.14£0.134b 1.93 £0.045 cd 1.91£0.102b 32.06+£0.90 ¢ 0.88 £0.034 cd 0.34+0.023 b 25.53+2.63 ¢

(S5 aals o §3a 3TV H2B /20 Jlazl el 53 Jl3 gine C3Dlest| 3 O 2 55 alie (o b S0k

Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan’s multiple range test).
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Table 7. Mean comparison of fruit quantitative traits (+ SE) of sour cherry genotypes

N s b o3 P s b o 3l 0Js s sk kA e 2 0js
Genotype Fruit length Fruit width Fruit stalk length Fruit fresh weight Seed length Seed width Seed weight
(cm) (cm) (cm) 8 (mm) (mm) ()]

KaThLaSSGe21 1.67+0.197d 1.69+£0.239d 4804 1.25 ab 4.10+0.189d 8.57+0.100 d 6.87£0.062 ¢ 0.34£0.010b
Hamedan 1.36 £ 0.083 1.51+0.175¢ 276075 ¢ 2.40+0.081 f 8.06 +0.092 ¢ 6.25+0.053 ¢ 0.28£0.010 ¢
KaTaJo2Ge9 1.30 £ 0.074 hi 1.37+£0.075 fg 483+0.72a 1.89 +0.064 h 7.76 + 0.044 efg 5.86+0.031 g 0.23£0.010 ¢
KaThMe3Gel9 1.32+0.085 fg 1.42+0.161 f 487+0.74a 2.17+0.069 fg 7.49£0.055 g 5.94+£0.039 fg 0.24£0.012 ¢
KaThLa8Ge31 1.30+0.251hg  1.38+0.390 fg 428 £0.76 d 2.25+0.030 f 7.86 +0.095 ef 6.48 +£0.045d 0.26 £0.009 ¢
KrRIV4C20 1.24+0.133 1 1.33+0.108 g 4.62 +0.90 abc 1.96 £ 0.041 hg 7.56 +0.085 fg 6.10 £ 0.047 ef 0.23 £0.007 ¢
EsASC1V1SS1 1.95+0.168 a 2.03£0.814a 451+0381¢ 523+£0.017b 9.94£0.046 b 7.89+£0.034 a 0.41£0.008 a
KaThLa3Ge23 1.86 +0.092 be 1.96 +0.135b 3.08+0.72 5.51+£0.059 a 10.07 + 0.045 ab 7.00 +0.036 ¢ 0.37£0.008 b
Bulgar 1.89+0.467b 1.93 +£0.092 be 377£092¢ 5.02+0.030 be 10.33+0.046 a 7.00 +0.038 ¢ 0.35+£0.007 b
MontMorency 1.53+0.308 ¢ 1.70£0.327d 419+0.98d 2.88+0.207 ¢ 8.59+£0.144d 5.60 + 0.068 h 0.25£0.010 ¢
ErdiJubilium 1.81+£0.278 ¢ 1.89 +0.266 ¢ 457+1.01c¢ 483+ 0:124.¢ 9.14 +0.064 ¢ 7.33+0.050 b 0.28£0.010 ¢
ErdiBotermo 1.89 +£0.259 b 1.99 + 0.560 ab 3.88+0.81¢ 5.51+0.175a 10.24 + 0.046 ab 7.20+0.073 b 0.41£0.021 a

(S5 aals Lo 03031 s 720 Jlazl el 3 I3 i 3Dlest| L3 & 52 55 i g b o S0La
Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan’s multiple range test).
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Table 8. Principle component analysis, Eigen values, variance and cumulative variance
percentage for five major factors related to the traits of sour cherry genotypes

Components Ll 1,

Character 1 2 3 4 5
GH 0.52 -0.05 0.12 0.47 0.627
SU 0.33 0.24 0.42 -0.26 -0.42
SB 0.43 -0.63" -0.49 0.30 -0.01
FB 0.42 -0.63" -0.49 0.29 -0.02
EB 0.10 -0.71" -0.21 0.36 -0.10
FLP -0.52 0.40 0.56 -0.19 -0.01
FLC 0.26 -0.04 0.80" 0.17 0.27
LC 0.12 0.17 -0.02 -0.51 0.68"
LSH -0.54 -0.01 -0.04 -0.09 -0.02
TLS -0.44 -0.76" 0.29 0.07 0.13
DLS 0.48 -0.45 0.43 0.10 0.14
PC 0.76™ -0.18 -0.01 -0.05 0.18
GP 0.20 -0.72" 0.15 -0.00 -0.18
FRRT -0.28 -0.62" -0.37 0.43 0.16
FRSC -0.63" 0.37 0.39 -0.11 0.35
FRJC -0.68" 0.46 0.22 -0.29 0.21
FRSH 0.06 0.35 0.61" 0.44 -0.28
SC -0.63™ -0.08 -0.07 -0.58 0.17
SSH 0.89" -0.25 0.09 0.17 0.01
SAS 0.29 -0.15 -0.15 -0.46 -0.18
TCSAl 0.67" 0.33 -0.15 -0.21 -0.04
TCSA2 0.67" 0.46 -0.12 -0.15 -0.03
TCSA3 0.63" 0.74" -0.01 0.07 0.01
TH 0.47 0.77" -0.13 0.03 0.04
CW 0.54 0.66" -0.38 0.20 -0.11
(Y 0.51 0.77" -0.33 0.06 -0.08
SI 0.51 0.77" -0.29 0.08 -0.05
CD -0.63"™ 0.50 0.12 0.52 0.09
Y 0.18 0.85" -0.03 0.33 -0.06
FLNB -0.58 -0.05 0.59 0.09 0.10
FLD -0.71" 0.06 0.33 0.24 -0.42
PL 0.81" 0.21 0.43 0.03 -0.13
PW 0.43 -0.62" 0.20 -0.42 -0.31
PL/W 0.32 0.68" -0.23 -0.09 -0.36
OFLD 0.64" -0.20 0.07 -0.45 -0.43
PEL -0.23 0.41 -0.17 0.10 -0.23
CSSL 0.61" -0.10 0.43 0.51 0.04
IL 0.69™ -0.23 0.24 0.29 -0.43
LL 0.89" 0.07 0.42 -0.05 -0.02
LW 0.82" 0.02 0.50 -0.20 -0.08
LL/W 0.57 0.18 -0.27 0.67" 0.21
PL 0.81" 0.21 0.43 0.03 -0.13
LA 0.94"™ -0.02 0.21 0.02 0.16
LFW 0.88 -0.08 0.34 0.07 0.17
LDW 0.81" -0.04 0.46 0.01 0.25
LD -0.68" 0.50 0.25 0.01 0.42
FRL 0.91" -0.13 -0.13 -0.15 0.14
FRW 0.90™ -0.12 -0.19 -0.09 0.10
FRSL -0.18 -0.29 0.49 0.01 -0.28
FRFW 0.88" -0.02 -0.09 -0.23 0.13
SL 0.81" -0.10 -0.28 -0.12 0.09
SW 0.68" -0.07 -0.03 -0.39 0.35
SWT 0.78" -0.09 -0.02 -0.16 0.18
Eigen value oy ol 20.23 9.70 5.76 4.20 3.18
Variance percentage oSbolsaess 3818 18.31 10.88 7.93 6.01
Cumulative percentage =5 Wbl 3818 56.49 67.37 75.30 81.32

(190 3 i p3lie) 4o gme Jale ol o™
" Significant factor loadings (considered values above 0.60 )

Dbl 0 F g Y Glad sl 4 Slawe Ol el gl 4
For abbreviations of characters see Tables 2 and 4.
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Fig. 4. Dendrogram obtained with the Ward method using morphological and
pomological characters of sour cherry genotypes
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