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ABSTRACT

Protection and the prevention of illegal departures national grape germplasm, as one of the most important assets of
the country, requires identification of the commercial and native cultivars and registered them in the international
centers. The present project was conducted in order to registration the most important grape cultivars of Iran based on
morphological and physiological traits in the International Union for the Protection of New Varieties of Plants
(UPOV).This research was run in Qazvin and West Azerbaijan provinces on cultivar of Fakhri, Pykamy, Khvshnav,
RishBaba Sefid, RishBaba Ghermez, Sefid Bidaneh, Shahrodi, Shast Arous, Yaghoti, Askari, Ghermez Bidaneh and
Mish Pestan. Fifty traits were measured based on Guidelines for the conduct of tests for Distinctness, Uniformity and
Stability (DUS) in grapes cultivars during two years. Results showed application of quantitative or qualitative traits
was unable to distinguish from together all the grape varieties studied. But the combination of some qualitative and
quantitative properties as the key attributes yielded the full performance in distinguishing varieties. As cultivars were
completely distinguished, only with application of rates of eleven qualitative and quantitative traits such as number of
consecutive tendrils, shape of blade, profile in cross section, number of lobes, shape of teeth, ripening, seed formation
(as a plant code) or presentation of four characters, including fruit color, seed formation, profile in cross section and
tendril length. On this basis, can be stated that registration of qualitative and quantitative traits is the best practice to
distinguish grape varieties from each other and perhaps, does not require to measurements genetic fingerprinting in
except of certain cases.

Keywords: registrational genetic reserves, plant code, vegetative and reproductive traits.
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Table 1. Ratings of qualitative characteristics of grape varieties
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Yaghoti 1 2 1 1 3 3 1 3 3

Shast Aros 7 2 1 1 3 1 1 3 3

Mishpestan 5 2 3 3 3 2 5 3 3
Rishbaba

Sefid 5 3 1 1 1 2 1 3 3

Asgari 7 2 1 1 3 3 3 3 3

Bidaneh 9 2 1 1 1 2 1 1 3
Ghrmez

Bidaneh Sefid 9 2 1 1 1 2 1 1 1

Khoshnav 7 2 1 1 1 3 1 1 1

Pykami 7 2 1 1 1 1 1 1 3

Rishbaba 5 5 5 1 1 1 3 5 3
Gharmez

Fakhri 7 5 1 1 1 1 1 5 3

Shahrodi 5 5 5 1 1 1 1 1 3
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Continued table 1. Ratings of qualitative characteristics of grape varieties

=9 =3 = = = © @
Ic £ %% g slygvi. B OE 5 S, B
) bl >3 S < >2 2»=8 35T & ] & c&8 &
Cultivar Name 5 £ s £ 5%s 55 TLE £8%2 S s S 38 T
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g 3g 8% 37 s ° 5 2 &5 & &
Shast Aros 2 3 2 3 3 1 7 5 3 1 3
Mishpestan 2 2 2 2 3 2 7 7 3 2 3
Rishbaba Sefid 3 3 3 3 3 2 5 3 3 5 3
Asgari 1 2 1 2 3 2 5 3 4 4 3
Bidaneh Ghrmez 2 3 2 3 3 2 7 5 3 2 3
Bidaneh Sefid 2 2 2 2 1 1 3 5 3 1 3
Khoshnav 2 2 2 2 1 2 5 5 3 2 3
Pykami 2 3 2 3 1 1 3 5 3 3 3
Rishbaba Gharmez 1 3 1 3 1 2 9 7 5 2 3
Fakhri 2 1 1 2 1 1 5 3 3 4 3
Shahrodi 3 2 1 2 1 1 5 7 3 2 3
Shast Aros 3 2 3 3 1 1 7 5 3 2 3
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Continued table 1. Ratings of qualitative characteristics of grape varieties

S Arrangement  Arrangement  Petiole .
. Blistering Number Depth of of lobes of of lobes sinus Length Ratlo_
Cultivar Name of upper of lobes  UPPEr lateral upper lateral of petiole limited of length/width
side of blade sinuses . . - teeth of teeth
sinuses sinuses by vein
Shast Aros 1 3 5 2 2 1 5 7
Mishpestan 3 2 3 1 1 1 5 5
Rishbaba Sefid 1 2 5 1 1 1 3 3
Asgari 1 2 7 1 1 1 3 1
Bidaneh Ghrmez 1 2 5 1 1 1 5 5
Bidaneh Sefid 1 2 3 1 1 1 5 5
Khoshnav 1 2 3 1 1 1 5 3
Pykami 1 3 7 2 2 1 3 5
Rishbaba Gharmez 1 5 3 3 3 1 3 5
Fakhri 1 3 7 1 3 1 5 5
Shahrodi 3 3 5 2 3 1 5 1
Shast Aros 3 3 5 2 3 1 3 1
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Continued table 1. Ratings of qualitative characteristics of grape varieties

Cultivar Name

Shape
of blade

Anthocyanin coloration
of main veins on upper
side of blade

Density of prostrate

hairs on main veins on

lower side of blade

Density of erect hairs

on main veins on
lower side of blade

Length of petiole
compared
to middle vein

Shast Aros
Mishpestan
Rishbaba Sefid
Asgari

Bidaneh Ghrmez
Bidaneh Sefid
Khoshnav
Pykami
Rishbaba Gharmez
Fakhri

Shahrodi

Shast Aros
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Continued table 1. Ratings of qualitative characteristics of grape varieties

Cultivar Name

Bunch Size

(cm)

Veraison (peduncle excluded)

Bunch

density

Length of Berry
peduncle size
(cm) (cm)

Berry
shape

Color of
Berry skin

Ease of
Detachment
from pedic

Thickness
of skin

Shast Aros
Mishpestan
Rishbaba Sefid
Asgari

Bidaneh Ghrmez
Bidaneh Sefid
Khoshnav
Pykami
Rishbaba Gharmez
Fakhri

Shahrodi

Shast Aros
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Continued table 1. Ratings of qualitative characteristics of grape varieties

Cultivar Name

Anthocyanin
Coloration of flesh

Firmness Juiciness Particular
Of flesh

of flesh

flavor

Formation
of seeds

Woody shoot of
main color

Relief of surface
of main color

Shast Aros
Mishpestan
Rishbaba Sefid
Asgari

Bidaneh Ghrmez
Bidaneh Sefid
Khoshnav
Pykami
Rishbaba Gharmez
Fakhri

Shahrodi

Shast Aros
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Table 2. Comparison of means of quantity characteristics of grape varieties studied in Qazvin (a= 5%)

- Length Depth of Bunch Length
Culti Length Width Number of upper lateral Bupch length-peduncle of
ultivar Name of teeth of teeth of tendril sinuses Weight excluded eduncle
(cm) (cm) tendrils € (ar) P

(cm) (cm) (cm) (cm)

Yaghoti 0.90 ab 0.52d 20b 86a 20a 88.57¢ 12.60 bc 25b
Shast Aros 0.96 ab 0.8 abcd 26b 92a 1.16 bed 202.2a 16.00 ab 22b
Mishpestan 0.70 bc 1.08 ab 50a 88a 1.62 abcd 131.0 bc 13.40 abc 3.4ab
Rishbaba Sefid 0.50 ¢ 0.92 abcd 3.0b 88a 1.86 ab 193.0a 16.20 a 3.1ab
Asgari 1.06 ab 12a 34ab 98a 1.50 abcd 123.8 bc 14.10 abc 3.3ab
Bidaneh Ghrmez 112a 0.96 abcd 22b 46b 0.96d 82.64c 15.60 ab 21b
Bidaneh Sefid 0.92 ab 0.98 abc 28b 6.4 ab 1.60 abcd 85.58 ¢ 15.20 abc 29ab
Khoshnav 0.78 abc 0.6 cd 18b 42D 1.82 abc 159.7 ab 16.80 a 41a
Pykami 0.76 abc 0.66 bcd 22b 7.2ab 1.06 cd 110.3 bc 12.00¢ 3.0ab
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Continued table 2. Comparison of means of quantity characteristics of grape varieties studied in Qazvin (o= 5%)

Cultivar Name Bunch width $eed no. Seed weight 0%Tss pH Berry Length Berry width Berry weight Berry vglume

(cm) in berry (gn) (cm) (cm) (gr) (cm®)
Yaghoti 7.4 abc 0.0b 0.000 e 20.40b  3.018d 1.050 e 0970e 0.606 d 0.52d
Shast Aros 8.6 ab 20a 0.244 a 16.00 ¢ 3.186 ¢ 1.980a 1.382b 3.218a 30la
Mishpestan 6.6 abc 20a 0.122 b 20.60b 3.414ab 1.626b 1538 a 2522b 2.23b
Rishbaba Sefid 92a 18a 0.104c 20.20b  3.352b 1.936 a 1.350 b 2.124b 1.98b
Asgari 8.3ab 0.0b 0.000e  21.40ab 3.470ab  1.566 bc 1.190 ¢ 1.612¢c 150¢
Bidaneh Ghrmez 53¢ 0.0b 0.000 e 2040b  3.480ab 1.226d 1.070d 0.782d 0.68d
Bidaneh Sefid 6.3 bc 0.0b 0.000 e 21.20b  2.918d 0.960 f 0.816 f 0.834d 0.73d
Khoshnav 9.0 ab 18a 0.082d 17.20¢c 3.170c 1.552 be 1.302 b 1.586 ¢ 146¢
Pykami 8.1ab 0.0b 0.000 e 24.00 a 3.528 a 1528 ¢ 1.322b 1.660 ¢ 152c¢c
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Table 3. Comparison of means of quantity characteristics of grape varieties studied in West Azerbaijan (a= 5%)

. . . Bunch length- Length of .
Cultivar Name Flesh weight Bunch width Bunch weight peduncle excluded peduncle Seed weight
(on) (cm) (on) om) o) (on)
Rishbaba Ghrmez 20.80 b 12.20a 563.2 ab 23.70a 390a 0.045 ab
Fakhri 24.88 a 9.60 b 359.6 b 13.60b 1.80b 0.050 a
Shahrodi 16.00 ¢ 9.40b 796.9a 21.80a 456 a 0.035b

00,00 Jloiol mlaw o o6 Sl 3T liwl j8 w2390 ,655] slaed; 0 (oS Glaciio (1Sl duslie Y Jgo Lalol
Continued Table 3. Comparison of means of quantity characteristics of grape varieties studied in West Azerbaijan (0= 5%)

Cultivar Name pH Berry weigt (gr) Juice volume (cm®) %Tss Acidity
Rishbaba Ghrmez 3.46a 258 a 4240 a 0.62a 246b
Fakhri 3.73a 2.80a 39.40b 0.33b 2.72ab
Shahrodi 3.46a 2.96a 41.00 ab 0.57a 2.89a

Rescaled Distance Cluster Combine
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Figure 1. Cluster analysis of quantitative traits of grape varieties studied in Qazvin

CASE 0 | 5 10 15 20 25
Label +---f----- Fo——————— Fomm—————- Fomm— e T +
Rishbaba Ghrmez T | 1
Fakhri — |
Shahrodi | |
|
1

L5 el 3T el o o S5 slapd, ;o o5 lochs sladss & ol Cawsds (glolgis o jloges ¥ S
Figure 2. Cluster analysis of quantitative traits of grape varieties studied in West Azarbaijan
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Figure 3. Cluster analysis of qualitative traits of grape varieties studied in Qazvin
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Figure 4. Cluster analysis of qualitative traits of grape varieties studied in West Azarbaijan
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Table 4. Descriptive statistics of traits of grape varieties studied in Qazvin and West Azarbaijan provinces.

Attribute Range Min. Max. Sum Mean  Std. deviation  Std. error Variance  Cv.
Seed weight (gr) 024 0.00 0.24 0.55 0.06 0.03 0.09 0.01 139.02
Seed no. 200 0.00 2.00 9.40 1.04 0.33 0.99 0.99 95.16
Berry volume (cm®) 249 052 301 13.63 151 0.27 0.81 0.66 53.59
Berry weight (gr) 261 061 322 1494 166 0.29 0.86 075 5197
Tendrils no. 320 180 500 2500 278 0.33 0.98 0.95 35.17
Bunch weight (gr) 119.56 82.64 202.20 1176.79 130.70 15.10 45.30 2052.00 34.65
Tendril Length (cm) 560 420 9.80 67.60 7.51 0.68 2.04 4.17 27.19
Teeth width (cm) 0.68 052 1.20 7.72 0.86 0.08 0.23 0.05 26.67
Depth of upper lateral sinuses (cm) 1.04 096 200 13.58 151 0.12 0.37 0.14 24.65
Berry length (cm) 102 096 198 13.42 1.49 0.12 0.36 0.13 23.85
Teeth length (cm) 0.62 050 112 7.70 0.86 0.06 0.19 0.04 2241
Peduncle length (cm) 200 210 410 26.60 2.96 0.21 0.63 0.40 21.27
Berry width (cm) 072 082 154 10.94 1.22 0.08 0.23 0.05 18.03
Bunch width (cm) 390 530 920 6880 7.64 0.45 1.34 1.78 17.47
Tss (%) 8.00 16.00 24.00 18140 20.16 0.78 2.34 5.47 11.61
Bunch length- peduncle excluded (cm) 4.80 12.00 16.80 13190 14.66 0.57 1.70 2.89 11.60

pH 061 292 353 2954  3.28 0.07 0.22 0.05 6.65
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Table 5. Correlations between characteristics of grape varieties studied in Qazvin and West Azarbaijan provinces
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Bunch Length — 1 0.104 0.533 0.063 -0.378-0.190 0.122 -0.016 0.230 0.212 0.030 0.317 -0.220-0.723" 0.441 0.231 0.214
peduncle excluded
Peduncle length 1 0210 0501 -0.144 0.218 0.022 -0.487 0.098 0.103 0.343 0.173 0.055 0.015 -0.050 0.176 0.451
Bunch weight 1 0125 0.324 0.114 -0.026-0.4870.857"°0.840™ 0.685" 0.919™ 0.076 -0.633 0.852"" 0.643 0.773"
Depth of upper lateral 1 0.185 0.094 -0.204-0.488 -0.166 -0.163 -0.108 -0.111 -0.532 -0.152 -0.038 0.541 0.340
sinuses
Tendril Length 1 0.533 0.312-0.168 0.484 0.482 0.295 0.415 0.102 0.090 0.310 0.263 0.330
Tendrils no. 1 0.7297-0.249 0.427 0.459 0.464 0.274 0.289 0.157 0.256 0.171-0.174
Teeth width 1 0187 0.178 0.189 0.091 0.137 0.372 0.196 -0.011 -0.347-0.298
Teeth length 1 -0.350 -0.357 -0.511 -0.449 -0.044 -0.074 -0.280 -0.523-0.498

Berry volume
Berry weight

1

0.999"0.828™0.912" 0.262
1 0.83970.9017 0.266

-0.460 0.897" 0.523 0.528
-0.449 0.896™ 0.531 0.500

Berry width 1 0.855™ 0.579 -0.220 0.654* 0.518 0.462*
Berry length 1 0.444 -0.394 0.770 0.481 0.687
pH 1 0.386 -0.061*-0.275 0.023
Tss 1 -0.7517-0.657-0.314
Seed weight 1 0.724 0.416
Seed no. 1 0435
Bunch width 1
*. Correlation is significant at the 0.05 level
**_Correlation is significant at the 0.01 level
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Table 6. Separation of grape varieties based on the ratings of some key and distinctive traits
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Bidaneh Sefid 2 3 3 2 3 5 2 1 1 3 1 13112522332
Asgari 2 3 3 2 2 5 2 1 1 3 3 33112523332
Bidaneh Ghrmez 1 3 3 1 2 5 1 1 3 3 3 33311521331
Khoshnav 3 5 3 1 1 5 3 7 6 3 3 33673511353
Yaghoti 1 3 3 2 1 1 2 3 5 6 3 36532112331
Fakhri 2 2 3 3 1 3 3 1 1 2 5 52113313322
Rishbaba Sefid 4 3 4 2 2 7 3 1 1 2 5 52113722434
Shahrodi 2 5 3 3 1 7 3 1 2 2 5 52213713352
Mishpestan 2 5 3 3 1 7 3 1 2 2 5 53113522355
Pykami 2 3 5 2 3 5 2 5 6 3 5 53652532532
Rishbaba Gharmez 5 5 3 2 2 7 3 1 4 1 7 71413722355
Shast Aros 2 3 3 2 2 9 3 1 1 6 7 76113922332
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Bidaneh Sefid, Asgari, Bidaneh Ghrmez, Khoshnav, Yaghoti, Pykami,
Rishbaba Sefid, Shahrodi, Mishpestan, Rishbaba Gharmez, Shast Aros

The first trait:
Fruit color

Colored fruits: Bidaneh Ghrmez, Khoshnav, Yaghoti, Fruits colorless: Shast Aros, Mishpestan, Rishbaba Sefid, Asgari,
Shahrodi, Rishbaba Gharmez, Bidaneh Sefid

The second trait: The second trait:
Seed formation Seed formation

Seedless: Bidaneh Ghrmez, Pykami, Seeded: Khoshnav, Seedless: Asgari, Seeded: Shast Aros, Mishpestan, Rishbaba
Yaghoti Shahrodi Bidaneh Sefid Sefid
a a
The third trait: The third trait: The third trait: The third trait:
Tendril Length Tendril Length Tendril Length Tendril Length
Tall: Short: Tall: Tall:
Yaghoti Khoshnav Asgari Shast Aros
Very tall: Medium: Medium: Medium:
Pykami Shahrodi Bidaneh Sefid Mishpestan, Rishbaba Sefid

Short:
Bidaneh Ghrmez

The fourth trait:
Profile in cross section

Undulate:
Mishpestan

Revolute:
Rishbaba Sefid
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Figure 5. Separation of grape varieties based on the Stage of key and important traits.
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1. Amplified fragment length polymorphism
2. Random amplified polymorphic DNA
3. Inter-simple sequence repeat
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