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Table 1. Studied genotypes with the_ir collection area.

&Jﬂ@«? ailate o 85 Sl adae P [P
Collection area Cutivar Genotype Collection area Cutivar Genotype
Ul Sl e % S EVEIRW 1
Hosein Abad village Khalili ~ Arak Bidaneh Sefid
Ol gl sy (d58) e 27 Sl Sl b aldy 2
Anjadan village Sefid (Koleh) Hosein Abad village Bidane Ghermez
oslya sl (d58) o 28 >L;icll.p‘5l:.a}) s a5l 3
Hazaveh village Sefid (Koleh) Saleh Abad village Bidaneh Sefid
sl by, (458) oo 29 ol by, BB RNER 4
Hazaveh village Sefid (Koleh) Hazaveh village Bidane Ghermez
SUllo sl S 30 osln Sl Ll 5
Saleh Abad village Fakhri Hazaveh village Bidaneh Sefid
oslpr by, e 3 oslpr by, Rl 6
Hazaveh village Fakhri Hazaveh village Bidane Ghermez
ol by, s/ 32 ol by, L Gl 7
Hazaveh village Fakhri Hazaveh village Bidaneh Sefid
>Lgicle S, J 33 >Lgicle S, s a5l 8
Saleh Abad village Lal Saleh Abad village Bidaneh Sefid
sl gy, J’J 34 sl by, o8l 9
Hazaveh village Lal Hazaveh village Bidane Ghermez
oslpr by, 2 35 RUNSYEY &S 10
Hazaveh village Lal Nazm Abad village Askary
oslpr by, 2 36 RUNSYES &S 1
Hagaveh village Lal Nazm Abad village Askary
’LE.CH*" ks, P 37 Sl sl S 12
Saleh Abad village Sahebi Hosein Abad village Askary
Ol gl &’L" 38 >L!.._',r:‘~’ Gl &ﬁfi““‘ 13
Anjadan village Sahebi Hosein Abad village Askary
oslps sl lo 39 SUllo sl S 1
Hazaveh village Sahebi Saleh Abad village Askary
sbimlls gl sals 40 Ol gl sy s 15
Saleh Abad village Shahani Anjadan village Askary
Ol gl s, sl M oslm sl s 16
Anjadan village Shahani Hazaveh village Askary
Ol gl s 3‘"’[‘; 42 o5l s, &£J§-° 17
Anjadan village Shahani Hazaveh village Askary
oslpn Sy, sl 43 oslpr by, S 18
Hazaveh village Shahani Hazaveh village Askary
Sbl St 44 oslpr by, S 19
Arak Shirazi Hazaveh village Askary
Ol gl s,y Sl 45 Syl ‘5J§.~.c 20
Anjadan village Shirazi ~ Arak Askary
sbleks sls S8l 46 >Lgicle b, Sls als s See 21
Nazm Abad village Yaghoti Saleh Abad village Seeded Askary
Sl sl Sk 47 ssl5n sl St -
Nazm Abad village Yaghoti Hazaveh village Askary
Sl sl Sl 48 ssl5h sl St 23
Nazm Abad village Yaghoti Hazaveh village Askary
sl s, S8 49 Rl e Rt~} s 24
Hazaveh village Yaghoti Hoseip Abad village Khalili
>L!~('-E sbhes, b;L:l’ 25
Nazm Abad village Khalili
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Table 2. List of the studied morphological characters of grape.

Al oles Al oles Al oles
Unit Traits Unit Traits Unit Traits
Sask S e b Yo = el Wl ol 5T IA 5 adg 055
mm Petiole diameter Code Anthocyanin colouration of tip gr Bunch weight
s S ol s Gas T N a= b bl 5 o sl 14 Aol b b -y
Code Depth of leaf petiol sinus - Seed and seed trace number of berry cm Bunch length
s Sl e Gos YV Fnshe sd T ol i oY
Code Depth of leaf upper lateral sinus mm Seed length cm Bunch width
BEBEIStY Gj—fo-'\f"‘)‘c:‘)u_r/\ ngu PEVCINEPRR - (RPN ES )
Days . P . _ .
number Time of fruit ripening mg Seed fresh weight Bunch size
s Sl el wlr JSKE -1 R e Sy Kt 0js-TY el wa s dsb-o
Code Form of branch tip mg Seed dry weight cm Length of bunch
peduncle
% (R WA PRGN JE VPRS2 Loy i Gy s YT - L IS
Code Colour of dorsal side of Percent Seed moisture content _ Number of berry in the
internode bunch
© 0 Sl oSl a3 Koy -8 o S el T o o 39V
Colour of ventral side of .
Code internode Percent Seed dry matter gr Berry weight
s o iy Cand K, —8Y doys Jslows el 3150 Y0 O e dsb A
Code Colour of dorsal side of node Percent Total soluble solids cm Length of berry
peduncle
s o S LS a3 S, Y WS Al =T Fae - Jsb -4
Code Colour of ventral side of node Percent Titratable acidity mm Berry length
iy o els K, -8t G U PURT: 8 1% e ks 4 s\
Code Colour of woody shoot Ratio TSSITA mm Berry diameter
ity S e 10 - gl A - P RHER R
Code Leaf profile - pH - Berry size
ity S s -t S sl e ke Jsb -Y4 s ENTRY
Code Leaf shape cm Length of internodes Code Berry shape
ity S als Lo -tV S sl S Sy b ity - S b )Y
Code Shape of leaf teeth cm Leaf blade length Code Flesh firmness of berry
- S s o sl —A JERE W S Sy os T ity o gen gy S, -V E
- Number of leaf lobes cm Leaf blade width Code Skin colour of berry
s S 03 s poyee (K515 -84 - jﬁ&;ﬁdéfﬂjﬁ&egdjh—” < 6:4.347>JLA\—\0
Leaf: general shape of petiole . . Berry detachment of
Code sinus Ratio Length/width of leaf blade Code nedicel
Y I:;“:v;f“‘f“ﬂf“’l e S s Jyb YT s i s S5
Code eal s apes?nutépper ateral cm Petiole length Code Berry density of bunch
Cns fﬂzdjls/fﬁ%d)h—ri Bl Lj)"‘)ﬁwem‘—\v
Ratio Leaf blade length/ Petiole length Code Berry strength of bunch
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Table 3. The max., min., mean, standard deviation and phenotypic diversity index of evaluated traits

in grape.
g oald
(A253) (o5 53 - Sl weS ks _ oy
Phenotypic e I\/“Iea;1 M“in. M“ax“.' frat -
variation Index S.d.
(%)
36.61 100.06  273.34 140.00 614.33 Bunch weight “bs O
20.70 371 1791 1160 2417 Bunch length st Jsb
18.93 2.24 11.81 7.00 17.33 Bunch width Tl
33.30 7202 21628 9652  389.33 Bunch size ad g o3Il
3272 117 358 120 893 Le”géﬁﬁ;g;’mh g e b
49.90 7532 15093 483 41433  Number g;:;”y in the s e sl
45.89 1.20 2.62 61 5.24 Berry weight > 035
10.74 0.71 6.60 5.14 8.43 Length of berry peduncle 4 e b
19.85 3.46 17.42 936  23.85 Berry length a Jsb
16.31 2.32 14.21 9.45 18.87 Berry diameter 4 kb
32.87 83.96 25542  89.16  434.37 Berry size 4> o3l
30.29 1.85 6.10 .00 10.00 Berry shape e S
42.61 0.90 212 1.00 4.00 Flesh firmnessof berry - CsS S
91.40 2.39 2.61 .00 7.00 Skin colour of berry e ey KO
46.29 102 220 100 500 Berry ‘:Jitglcc':r‘e”t of 05 & e Ui
27.41 1.69 6.16 3.00 9.00 Berry density of bunch Wiy 3 am (SIS
33.29 1.47 4.41 1.00 9.00 Berry strength of bunch ah gt 2 a el
67.32 228 339 00 700 A”thocyazif”tizo'ouration A Wlpr Gl 2T
21.48 050 2.34 129  3.26 Sf]idmal;‘; Zefegetrrgfe o s Gl 5 L sl
35.44 1.67 4.70 2.20 734 Seed length o dsb
84.42 24.29 28.77 1.79 74.97 Seed moisture content o okl
96.76 14.89 15.39 77 50.69 Seed dry matter Sl S wle
33.71 14.41 4274 2027  69.18 Seed fresh weight A 5058
25.16 14.41 57.26 3082  79.73 Seed dry weight Sl S 05
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(Table 3)

15.60 3.30 21.19 13.50 29.17 Total soluble solids sk ol 5l e
38.83 1.03 2.67 1.25 5.95 Titratable acidity !
38.73 3.63 9.38 333 1952 TSS/TA Aol 4y A3
11.48 0.39 3.42 274 467 pH a
38.88 2.66 6.85 400 1250 Length of internode o, Sk b
12.17 1.78 14.61 11.08  19.10 Leaf blade length S S db
9.98 1.46 1459 1129 1831 Leaf blade width Sp g 20
9.30 0.09 1.02 94 1.45 Length/width of leafblade S » Sy 2,0 4 S 2 Sy J b
19.75 1.63 8.23 501 1293 Petiole length S s Jgb
38.61 077 199 144 79 Leaf b'adfgﬁgf’;h/ Petiole ¢ s b /S,y gy Jsb
11.99 0.25 2.06 1.48 2.64 Petiole diameter S e s
14.76 0.42 282 202 376 Depth 0:“:3? petiol S r ool s Gos
3163 075 236 11 400 Deptl';tgal'i?;uzpper S o i s
39.48 21.31 53.98 6.00 82.00 Time of fruit ripening o500 Ok 7200
22.05 0.71 3.20 2.00 4.00 Form of branch tip el ol l G
53.02 094 178 100 3gp  Colourofdorsalsideof oSl iy a3
37.77 0.87 231 100 300  Colour ?:t;’f:;g side of o Sols aSE e
48.39 092 190 100 300  colowr Ofn‘c’]‘(’j';a' side of oS iy Cand K
40.28 0% 222 100 300  colowr OfIYggga' side of oS A 3 S
34.66 0.78 2.24 2.00 6.00 Colour of woody shoot s L Ky
32.10 0.37 1.16 1.00 2.00 Leaf profile Sp fes
26.89 0.74 2.74 2.00 453 Leaf shape Sy e
1.17 0.06 4.99 4.60 5.00 Shape of leaf teeth S, alas S
17.10 0.79 4.62 1.27 5.87 Number of leaf lobes R SUSTREPRETE
20.55 0.78 381 287 597 Leaf:pgefi';‘f;as'iitipe O s s oses JS225,
33.88 067 199 043 303 Leal: shape of pper il g 515
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Figure 1. Cluster analysis of 49 clones of seedless and seeded grape cultivars using morphological
characters.



OS2 g (2d ) o2 30

B ol fele Y s s asse Slis bl OLLS s le 4 4 @l:d:lAJ.aLc o 4
J»ch;i.(o ddr) L S a5 1y S (bl 5 Ao AOYA 4 s 3 ¢ yores 03 s kS
a1y U5 bl 5l do s 04/EY & a5 s S 5 ose Slio 4 by e mi oS Jl
535 ams Ly US SElols 5l des YYAY 4 (s g o VN lls oS gl el s pa
Aoy oy S 5 S5 00y Lo a4 by e Slho el e @ o o3Il e sk 03y Jels
Jole i S 13 Jele pl 53 oS Wingy S, 5 e Dl e L St wle 5 s,
G5 Slio 4 by e 535 Cdo Lo old S 5505 a5 1) IS bl Sl ds 3 VE/VY 5 ps2
A3 s o homn ol 3l5s Ao 3 oSy Jsb asls slae Sl 50 5 S5, g o3l g
VA0 S AN i eoler s e Jolo 2 S il e JSS 5 s Jsb ol et
o por a4 Sy L 5 Lol Gas dib Dlis 5l & a8 Wssed a5 1y bl IS Sl e s
Sl das o 0L i cpl 3l edel Cowsay i S 13 L bele nl 53 g o5 S h
53 0SS Gl A s s St B Lk s b sl Sy dlex Sl e 4 by oS
Ails axdlae 35 90 Gla S 55
Cao VY ell 5 56K €l W adlas L (Y01E) O 5 sy5mr (dmsh o
JS 51 Aens VA SVEW OV AT e ol Jele e Lsls OLi aliies
Slas 2,8 5 a5 gt O3y sl Ol uoT@u (8) W S a5 1y Ao ys AYIVA bl
KB il Jsbme dals slpe 4 bge Slio S s Lng il il s e Slio
2 SE5 g5 ol A8 3 g gle Jale 3 el 4 sl el 5l se i 050 25
2Ll Sl 5 (S5 g5 o p Sl S sladly 5l (S eldaon; sla Sy ol
S el 31 (S 15 S 0L ks e Slis LT 21S pes 53 il sl e 55 o
Sy elbdcsn; sla S5 ol Ol adlas ol c:l:u L3S S5 S 85 e awlie <l
b (S83 absol ol e & 5 03 ek sl 55801 S8 5 s 35 w03 SB35 £55 (o)l
Sl Shs il (S5 655 Gbasl Al case 553 @l S gla S5l 5l eslind

J.Zl.:&)ji.:\ 66)\&)5 LﬁejjiaA Lﬁ'il‘“l"":' é‘f;‘?}ﬂ LSLQ°\))\L5§1L5‘”L“:'“:‘>L1)

AR



Y0 (1) oo (YY) AL 355 o iy @0y

5 55 et
Sl S5 orlaly o p 2050 GLLsed 02 2L g3 ol LA eyl S e
L ks, QL&.&LBJA{ASJLLMJJQA&LNML;\J{W@L:;@\ 13 s 0gme 5 S
Lol adls g xe bl b a8 Slio Sl b5 ogme 53 50 2eS Slaad g O3 e Sl o
DS ol slanal s el 5L 5 2 a8 1 el IS 5 i Ulg e 5 o3 el sl
5 ol LSl Gl g A5 S Shy e Ol 4 O35 5 (Sl el eslizd
(8,5 03,50n) YY ojlad g0l 3 4 SO Oy opides cbildo Pl G 53 Al o LSS
T ooled 5 (S 0s,50) TY ot bt OF 5l dm 5 Sl ol 340 oS T/
Ol e 050 3a (sligy 31 Ll o 48 0 SY/WV 5 ¥70) e 035 L oo s (o 3 ks 05 ,SKen)
ONE) Jlsals pll o > 4 G 035 S men LS I3 Ly el @j@}_ St
Ol g Mcsu, s, 3l ages pl & a5 (Glals oy SKem) £ ooled 50 53 (5
e 3 At e 035 b Al pBl 4 plaes S pl s Lo sld sl SU
Bl 53 glalid b e e UL i cpl el LEaiS 5 gy 5e50 sla, S el il
Gy 5 i glaa b oS0l Ol e gl gbaasl 55 clin s bzl 5 S

355l Cezay lsails 5wl lagd, SO0 51,

Sl Sl
DB & ol ok el D1 K iags bl 51 lash ol slaaysa

Al e p&:«\ ysss Sls,8 Lol aw g n s

&l

1. Barone, B., Caruso, T., Marra F.P., and Sottile, F. 2000. Preliminary
observation on some Sicilian pomegranate (Punica granatum L.) varieties.
Options Mediterran. 42: 137-140.

2. Barrit, D.J. 1970. Ovule development in seeded and seedless grapes. Vitis, 9: 7-
14,

3. Bouquet, A., and Danglot, Y. 1996. Inheritance of seedlessness in grapevine
(Vitis vinifera L.). Vitis. 35: 35-42.

4. Chitwood, D.H., Ranjan, A., et al. 2014. A modern ampelography: A genetic

ywY



OS2 g (2d ) o2 30

basis for leaf shape and venation patterning in grape. plant physiol. 164: 259-
272.

5. Doulati Baneh, H., and Mohammadi, S.A. 2012. Study of genetic differences of
grapevine (Vitis vinifera L. cv. Bidaneh Sefid) clones using SSR and AFLP
Markers. Agri. Biotech. 11: 1-7.

6. Doulati Baneh, H., Abdollahi, R., and Aslan Poor, M. 2013. Morphological
study of some wild grape genotypes of Sardasht and Piranshahr regions, Iran.
Seed Plant Improvment J. 3: 519-533.

7. Doulati Baneh, H., Nazemia, A., Mohammadi, S.A., Hassani, G.H., and
Hanareh, M. 2010. Identification and evaluation of west Azarbaijan grape
cultivars by ampelography and ampelometery. Tech. Plant Prod. 10: 13-24.

8. Ehteshamnia, A., Sharifani, M., Vahdati, K., Erfani, V., Musavizadeh, J., and
Mohsenipoortaklo, S. 2009. Investigation of morphological diversity among
native populations of walnut (Juglans regia) in Golestan province, Iran. Plant
Prod., 16: 29-48

9. Erfani-Moghadam, J., Ebadi, A., and Fatahi-Moghadam, M.R. 1387. Studying
of genetic parameters in table grapes breeding program. Iranian J. of Hort. Sci.
39: 77-83.

10.Fatahi, R., Ebadi., A., Vezvaei, A., and Zamani, Z. 2004. Relationship among
quantitative and qualitative characters in 90 grapevine (Vitis vinifera) cultivars.
Acta Hort. 640: 275-282.

11.Fatahi, R., Ebadi, A., Bassil, N., Mehlenbacher, S.A., and Zamani, Z. 2003.
Characterization of Iranian grape cultivars using microsatellite markers. Vitis.
42:185-192.

12.Fordc, H.l. 1975. Walnuts in: Advances in Fruit Breeding. Janick, J., and
Moore, J. N. (Eds.). Purdue University Press. 439-455,

13.Fournier-Level, A., Le Cunff, L., Gomez, C., Doligez, A., Ageorges, A., Roux,
C., Bertrand, Y., Souquet, J., Cheynier V., and This, P. 2009. Quantitative
genetic bases of anthocyanin variation in grape (Vitis vinifera L. ssp. sativa)
berry: a quantitative trait locus to quantitative trait nucleotide integrated
study. Gen., 183: 1127-1139.

14.Garcia, R.A.A., and Revilla, E. 2013. The current status of wild grapevine
populations (Vitis vinifera ssp. sylvestris) in the Mediterranean basin. P 51-72,
In: Sladonja, B., and D. Poljuha (eds), The Mediterranean Genetic Code-
Grapevine and Olive. Intech open access publisher.

15.1.B.P.G.R. 1983. Descriptors for Grapes. International Board Plant Genetic
Resources. Rome, 1-58.

16.Kobayashi, S., Goto-Yamamoto, N., and Hirochika, H. 2004. Retrotransposon-
induced mutations in grape skin color. Sci. 304: 982-982.

17.Leao, P.C.D.S., Cruz, C.D., and Motoike, S.Y. 2011. Genetic diversity of table
grape based on morphoagronomic traits. Sci. Agr. 68: 42-49.

vy



Y0 (1) o)l (YY) AL 255 sl i, &0 i

18.Ledbetter, C.A., and Burgos, L. 1994. Inheritance of stenospermocarpic
Seedlessness in Vitis vinifera L. Heredity. 85: 157-160.

19.Ledbetter, C.A., and Shonnard, C.B. 1991. Berry and seed characteristics
associated with stenospermy in vinifera grapes. J. Hort. Sci. 66: 247- 252.

20.Mattheou, A., Stavropoulos, N., and Samaras, S. 1995. Studies on table grape
germplasm grown in Northern Greece. Il. Seedlessness, berry and must
characteristics. Vitis. 34: 217-220.

21.Moosazadch, R., Shoor, M., Tehranifar, A., Davarinczhad, G.H., and
Mokhtaryan, A. 2012a. ldentity of some grape cultivars based on fruits and their
seeds morphological characteristics Plant Sci. Res. 4: 1-9.

22.Moosazadeh, R., Shoor, M., Tehranifar, A., Davarynejad, G.H., and
Mokhtaryan, A. 2012b. Study on the variation of morphological and
phenological traits of some native grape cultivars of Razavi Khorasan. Small
Fruits, 4: 57-72.

23.Mullins, M.G., Bouquet, A., and Williams, L.E. 1992. Biology of the grapevine.
Cambridge University. 239p.

24.Myles, S., Boyko, A.R., et al. 2011. Genetic structure and domestication history
of the grape. Proceedings of the Nati. Academy Sci. 108: 3530-3535.

25.Naghavi, M., Gharreh Yazi, B., and Hosseini Salkadeh, G.H. 2013. Molecular
Markers University of Tehran Press. 1-340.

26.Rasoli, V., Farshadfar, E., and Ahmadi, J. 2014, Genetic diversity and path
analysis of grapevine (Vitis vinifera L.) yield components in different
environmental conditions. Plant Ecophysiol. 19: 58-68.

27.Salayeva, S.J., Ojaghi, J.M., Eshghi, R.A.,, and Akparov, Z.I. 2013.
Morphological variation and relationships of Azerbaijan cultivated and wild
grape populations. In International Caucasia Forestry Symposium. 1055-1063.

28.Scienza, A., Miravelle, R., Visai, C., and Fregoni, M. 1978.
Relationshipbetween seed number, gibberellin and abscisic acid levels, and
ripening in cabernet sauvignon grape berries. Vitis. 17: 361-368.

29.Ward, J.H. 1963. Hierarchical grouping to optimise an objective function. J.
Amer. Statist. Assoc. 58: 236-244.

30.Wei, X., Sykes, S.R., and Clingeleffer, P.R. 2002. An investigation to estimate
genetic parameters in CSIRO’s table grape breeding program. 2. Quality
characteristics. Euphytica. 128: 343-351.

31.Widodo, S.E., Shiraishi, M., and Shiraishi, S. 1996. On the interpretation of
Brix value for the juice of acid citrus. J. Sci. Food Agric. 71: 537-540.

e



