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ABSTRACT

Identifying distinctive traits in sweet cherry (Prunus avium L.) cultivars is one of the essential steps to prevent the
propagation of different cultivars with the same name. This research aimed to assess morphology and pomology, and
identifying distinctive traits of seven commercial cultivars and five genotypes for two years according to UPOV guidelines.
Based on results, nine sweet cherry cultivars/genotypes including Shisheei-Mashhad, Pishras-Mashhad, Takdaneh-
Mashhad, Sefid-90, Pishras2, Shabestar-6, Dovomras-Mashhad, Siyah-Daneshkade and Siyah-Mashhad had 19
morphological and pomological distinctive traits. Takdaneh-Mashhad cultivar with a fruit weight of 10.93 and stone weight
of 0.88 g was distinguished from other cultivars and genotypes. Excusive traits of thickness and length of fruit stalk made a
significant difference between Siyah-Mashhad and Shabestar-6 cultivars. The number of lenticels in the one year old shoot
with very high visibility differentiated the Shisheei-Mashhad cultivar from other cultivars and genotypes. In addition to fruit
weight, petal arrangement and ripening time, distinguished Takdaneh-Mashhad and Siyah-Mashhad cultivars. Among the
studied traits, tree habit, petal arrangement, fruit ripening and skin color, were more significant traits to distinguish the sweet
cherry cultivars that most of them were in accordance with asterisked characteristics in UPOV's guidelines.

Keywords: Distinctive traits, morphological marker, pomological traits, sweet cherry.
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Table 1. Results of variance analysis of evaluated quantitative traits in some sweet cherry cultivars/genotypes.

Mean of squares

Source of variation df  Length of leaf ~ Width of leaf Length of Leaf: ratio length of Fruit
blade blade petiole blade/length of petiole weight
Year 1 0.155™ 0.070™ 0.124™ 0.049™ 0.310™
YearxReplication 4 0.237™ 0.038™ 0.122™ 0.189™ 0.163™
Cultivar/Genotype 11 7.099 1.215 2.027 1.122 18.650
Cultivar/GenotypexYear 11 1.867" 0.332" 0.286™" 0.222" 0.225™
Error 44 1.406 0.142 0.063 0.118 0.284
C.V (%) - 12.41 10.80

S sre Dolds 3905 9 doy0 S5 a0 0 Jleiml e jo s e Sglds oS5 ayns g 5

16.91 16.19 24.65

*, ** and ns: Significantly difference at 5% and 1% of probability level and non-significantly difference, respectively.
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Continued table 1. Results of variance analysis of evaluated quantitative traits in some sweet cherry

cultivars/genotypes.
Mean of squares
Source of variation df Length of Thickness of Stone Ratio weight of fruit/
fruit stalk fruit stalk weight weight of stone

Year 1 0.720 0.174 0.001™ 3.350™
YearxReplication 4 0.065™ 0.015™ 0.001™ 1.661™
Cultivar/Genotype 11 1.293” 0.074” 0.123” 39.374”
Cultivar/GenotypexYear 11 0.185” 0.019” 0.005™ 8.513”

Error 44 0.051 0.007 0.001 2.194

C.V (%) - 13.19 12.78 30.13 18.33

S (Foe Dglal 09 g do 0 Sy g a0 B Jleixl e jo e g Sgldl oS5 Ay ns g e
*,** and ns: Significantly difference at 5% and 1% of probability level and non-significantly difference, respectively.
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Table 2. Mean comparison of evaluated quantitative traits in some sweet cherry cultivars/genotypes.

G/C Len . Leaf ratio . . Ratio
gth Width of Length Fruit Lengthof  Thickness Ny

_ oflcaf  leafblade  of petiole blfél%h(gm weight fruit of fruit Sé’l?f ) eight of
Trait blade (cm) (cm) of;c'gz)llc (gr) stalk(cm)  stalk (mm) weight(er ()lfs‘:j(il]%
Siyah Daneshkade 12.678 ™ 5398°¢ 4201° 3.050 ¢ 4.838° 4291° 0.971° 0.361" 13.738
Hajyusefi 10.846 5.143 «© 3.071" 3.568 ** 7.648%  3.900°  1.106“ 0.513° 14.981 <
Shabestar-6 13.688 * 5.300 < 3.740 3.740 8.068 ° 2.830°¢ 1.321° 0.468 ¢ 17.380°
Zard-90 13.368* 5.873 % 3.785¢ 3.606 ** 7.708 ™ 3.846° 1.066"" 0.518° 15.145<
Sefid-90 11.318 < 4.893 « 3.750 < 3.220 ¢ 7.171¢  4.070™  1.130°°  0.491° 14.758 <
Bing 13.420° 5.448 ™ 3.508 * 3985¢ 7.051¢¢  3.661° 1.296*° 0.426¢ 17.626°
Siyah Mashhad 12.841° 5.031 ¢ 3.848 ¢ 3.413 ™ 7.896° 4.016™ 1.030° 0.391° 19.796 *
Pishras Mashhad 12.308 abc 4.773 ¢ 4.887° 2.528 ¢ 4.866° 3.850 1232 0403« 12.381°
Dovomras Mashhad 12.159 abc ~ 4.898 « 4.686" 2.613°¢ 8.098 " 4.803° 1.244%  0.484"™ 17.076°
Shisheei Mashhad 11.811 bed 5.990° 3.350 ¢ 3.560 ** 6.915¢ 4218° 1.159™  0.429°¢ 16.336 ™
Takdaneh Mashhad 10.871de  5.038°° 3311 3.321 % 10.939* 4228° 1.150™* 0.885° 21.466°
Pishras2 10.528 ¢ 6.093° 3.070 ¢ 3.476 ™ 4.630° 3913« 1.274° 0.317¢ 14.760 «

W5l 65l gire Dglis a0 O Jlaiz] mhaw o S pie B SO Blas b gl o Kkee gt o 40
In each column means followed by at least a common letter, are not significantly difference at 5% probability level

oS addllas 850 slacaisiypld)l jo oS Dlao o (Sien ¥ g
Table 3. Correlation between quantitative traits in in some sweet cherry cultivars/genotypes.

@ 2 3) “) (5 (6) ah _® O
Length of leaf blade (1) 1
Width of leaf blade (2) 0.38 1
Length of petiole (3) 0.48 -0.30 1
Leaf: ratio length of blade/length of petiole (4) 0.643* -0.29 0.581* 1
Length of fruit stalk (5) -0.26  -0.20 0.33 -0.30 1
Fruit weight (6) 0.25 0.15 -0.06 0.09 0.1 1
Thickness of fruit stalk (7) -0.05 0.03 -0.28 034 -043 0.08 1
Stone weight (8) -0.06 -0.26  -0.08 -0.01 0.01 0.684*  -0.22 1
Ratio weight of fruit/weight of stone (9) 0.29 0.38 -0.25  -0.04 0.13 0.781** 024 0.31 1

*, *%: Correlation is significant at the 0.05 and 0.01 levels (2-tailed), respectively.
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Table 4. Some phenotypic qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj weather

conditions.
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Pishras2 medium spreading medium  veryweak  weak normal medium  medium short broad small
Takdaneh Mashhad medium spreading medium medium weak normal medium medium medium medium  medium
Dovomras Mashhad ~ medium spreading medium absent weak  normal medium  medium long narrow  medium
Siyah Mashhad medium spreading medium weak weak  normal medium  medium long broad medium
Pishras Mashhad strong spreading medium absent weak  normal medium  medium long narrow  medium
Shisheei medium drooping strong absent weak  normal many medium  medium  medium small
Siyah Daneshkad medium upright medium medium weak short medium  medium long medium  medium
Zard-90 medium spreading medium medium weak  normal  medium thick long broad medium
Hajyusefi medium spreading medium medium weak normal medium medium medium medium  medium
Shabestar-6 medium drooping medium medium weak  normal medium  medium long broad large
Sefid-90 strong Semi upright ~ medium weak weak short medium thick medium  narrow  medium
Bing medium spreading strong weak weak  normal  medium  medium long medium  medium
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Table 5. Some phenotypic qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj weather

conditions.
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Pishras2 dark short medium present dark red medium circular intermediate
Takdaneh Mashhad dark medium medium present purple small medium obovate free
Dovomras Mashhad medium medium small present dark red medium circular overlapping
Siyah Mashhad medium medium medium present light red medium medium obovate overlapping
Pishras Mashhad light long small present light red medium circular intermediate
Shisheei medium medium medium present light red medium circular intermediate
Siyah Daneshkad medium medium medium present light red small medium obovate overlapping
Zard-90 medium medium medium present orange yellow Medium circular overlapping
Hajyusefi medium short medium present greenish yellow Medium broad obovate intermediate
Shabestar-6 medium medium medium present dark red Medium medium obovate intermediate
Sefid-90 medium medium medium present light red Large circular intermediate
Bing medium medium large present light red Large circular intermediate
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Table 6. Some pomological qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj weather

conditions.

Genotype/cultivar Fruit size Fruit shape Pistil end Fruit suture Length of fruit stalk
Pishras2 small reniform depressed weakly conspicuous medium
Takdaneh Mashhad very large reniform flat absent or very weakly conspicuous long
Dovomras Mashhad large reniform flat weakly conspicuous very long
Siyah Mashhad large reniform flat absent or very weakly conspicuous long
Pishras Mashhad very small reniform flat absent or very weakly conspicuous medium
Shisheei medium reniform flat absent long
Siyah Daneshkad medium circular flat weakly conspicuous long
Zard-90 Large-very large circular flat absent or very weakly conspicuous medium
Hajyusefi Large-very large reniform flat absent or very weakly conspicuous medium
Shabestar-6 Large-very large reniform flat absent or very weakly conspicuous very short
Sefid-90 large cordate pointed weakly conspicuous long
Bing large reniform flat absent or very weakly conspicuous medium
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Continued table 6. Some pomological qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj
weather conditions.

Genotype/cultivar Thickness of Fruit stalk Fruit skin color Fruit flesh color  Fruit juice color ~ Thickness of fruit skin  Fruit firmness
Pishras2 medium blackish dark red purple thin medium
Takdaneh Mashhad medium blackish pink red intermediate very firm
Dovomras Mashhad medium blackish pink red intermediate firm
Siyah Mashhad medium dark red pink pink intermediate firm
Pishras Mashhad medium red light red red intermediate medium
Shisheei medium yellow with blush cream light yellow intermediate soft
Siyah Daneshkad thin red pink pink intermediate firm
Zard-90 medium yellow with blush yellow light yellow thin medium
Hajyusefi medium yellow with blush yellow light yellow thin medium
Shabestar-6 thick dark red light red red thin firm
Sefid-90 medium yellow yellow light yellow thin firm
Bing medium red pink pink intermediate medium
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Table 7. Some pomological qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj weather

conditions.

Cultivar/ Abscission layer Size of lenticels Number of Thickness Fruit Fruit Fruit

Genotype between stalk and fruit on skin lenticels on skin of skin firmness  acidity =~ sweetness
Pishras2 present medium medium thin medium low medium
Takdaneh Mashhad present large medium intermediate  very firm medium  medium
Dovomras Mashhad present small medium intermediate firm medium  medium
Siyah Mashhad present medium medium intermediate firm medium  medium
Pishras Mashhad present medium medium intermediate  medium  medium  medium
Shisheei present medium many intermediate soft medium  medium
Siyah Daneshkad present medium medium intermediate firm medium  medium
Zard-90 present large medium thin medium high medium
Hajyusefi present large medium thin medium high low
Shabestar-6 present small medium thin firm medium high
Sefid-90 present small medium thin firm medium  medium
Bing absent medium many intermediate  medium  medium  medium
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Continued table 7. Some pomological qualitative characteristics of studied Sweet cherry cultivars/genotypes in Karaj

weather conditions.

Cultivar/ Fruit Stone Stone shapein  Fruit ratio weight of fruit/  Time of beginning  Time of beginning

Genotype juiciness size ventral view weight of stone of flowering of fruit ripening
Pishras2 medium small elliptic medium early very early
Takdaneh Mashhad weak very large elliptic large medium late
Dovomras Mashhad strong medium elliptic medium medium medium
Siyah Mashhad strong medium elliptic medium medium medium
Pishras Mashhad medium  medium elliptic small early early
Shisheei medium  medium elliptic medium medium medium
Siyah Daneshkad weak small elliptic medium medium medium
Zard-90 strong large elliptic medium medium medium
Hajyusefi strong medium elliptic medium medium medium
Shabestar-6 medium medium elliptic medium medium medium
Sefid-90 weak medium elliptic medium late very late
Bing medium  medium circular medium medium Medium
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Figure 1. Cluster analysis of studied sweet cherry cultivars/genotypes based on morphological traits.
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Table 8. Exclusive distinctive traits sweet cherry by cultivar/genotype, trait type and their appearance mode.

Cultivar/Genotype Distinctive attribute appearance mode

Shisheei Drooping Tree habit, strong branching, many lenticels on One-year-old shoot, yellow with
blush fruit skin color, many lenticels on fruit skin, cream fruit flesh color, soft fruit firmness

Pishras Mashhad Light intensity of green color of leaves upper side, long leaf petiole, very small fruit size,
red fruit skin, light red fruit flesh, small ratio weight of fruit / weight of stone

Takdaneh Mashhad tIfre'e arrangement of petals, very l@lrge frgit size, very large stone size, large ratio weight of

ruit/weight of stone, very late fruit ripening
Sefid-90 Pointed pistil end, strongly conspicuous suture, yellow fruit skin color, late flowering
Pishras-2 Depressed pistil end, dark red fruit skin color, very early fruit ripening, small stone size

Shabestar-6
Dovomras Mashhad
Siyah Daneshkade
Siyah Mashhad

very short fruit stalk, Thick thickness of fruit stalk

very long fruit stalk

Thin thickness of fruit stalk, pink fruit flesh color, elliptic stone shape
Dark red fruit skin color
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Figure 2. Distinction of native sweet cherry cultivars/genotypes used in this research.
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