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SUMMARY 

 

The presented research provides detailed information about ampelodescriptor signs, morphological, 

biological, and technological features of the indigenous grape (Vitis vinifera L.) variety Bayanshira, 

originating from the ancient center of viticulture Ganja-Dashkasan Zone of Azerbaijan. The study also 

includes the enocarpological and enochemical indicators of its bunches and berries and the population 

structure and varietal variability of the said grape variety. One of its recorded biotype had the 

excessive falling of flowers and many fruits and declining plant yield, making the commercial quality of 

the crop as unsuitable. Thus, for the remaining biotypes, the overall assessment of prospects ranged 

from 5.59 to 6.89 points. For biotype-6, this figure was significantly lower, amounting to 4.18 points. 

The yield per plant in biotype-6 was low at 4.4 kg, while for the other biotypes, this figure was 

significantly higher (6.1 to 12.4 kg). Except for biotype-6, the remaining biotypes along with yield 

indicators and quality parameters also meet the requirements, and it is advisable to reproduce and 

grow them on the grapevine farms. 

 

Keywords: Grape (V. vinifera L.), varieties, local variety, bunch, berries, fruit yield, morphological 

and biological features, breeding 

 

Key findings: In grape (V. vinifera L.) variety Bayanshira populations, the study identified and 

selected eight primary biotypes. Assessment of diversity in the Bayanshira populations, along with the 

opportunity to recognize the biotypes with superior and low performance, prepares the ground for 

enhancing the fruit yield with improved quality and to rescue the populations from various hereditary 

pathologies. 
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INTRODUCTION 

 

The grapevine (Vitis vinifera L.) is one of the 

most widely cultivated plants in the world. The 

centers of origin of the grape plant seemed to 

be North America, East Asia, and Europe (This 

et al., 2006). Based on several sources, the 

Caucasus region (primarily the Southern) and 

adjacent territories (Anatolia), the Middle East, 

and Iran were generally the considered 

geographical area where the grape plant‘s 

domestication occurred for the first time in the 

Neolithic era, about 8,000 years ago (Forni, 

2012; Pipia et al., 2012; Salimov and Musayev, 

2012). 

The gene pool of our region—the 

Republics of the South Caucasus, especially 

Azerbaijan—is vastly rich in wild types and 

cultivated grape varieties (Myles et al., 2011; 

Bacilieri et al., 2013; Imazio et al., 2013). The 

genetic diversity of grapevine germplasm in 

the South Caucasus has gained studies by 

numerous researchers using molecular and 

ampelographic analyses (Ekhvaia and 

Akhalkatsi, 2010; Maghradze et al., 2015; 

Maul et al., 2015). 

The results obtained by molecular 

analysis of a large set of grapevine accessions 

provided information on genetic diversity and 

relationship among cultivars growing in two 

different grapevine growing areas, Caucasus 

and Eastern Europe. According to this work, an 

assumption indicates a clear connection 

between proles pontica and proles orientalis. 

Among the analyzed samples, the cultivars 

from Azerbaijan appeared the most different 

(De-Lorenzis et al., 2015). 

The samples of 56 putative biotypes of 

Sangiovese, 14 putative biotypes of 

Montepulciano, and the two most common 

black Italian varieties, bore analysis using SSR 

markers to recognize for authentic 

identification. According to the findings, the 

grapevine germplasm belonged to three 

different varieties, i.e., Sangiovese, Sanforte, 

and Montepulciano. Subsequent studies using 

the molecular markers (AFLP, SAMPL, M-AFLP, 

and I-SSR*) to assess their intra-varietal 

genetic variability revealed geographical 

differences among the evaluated biotypes, and 

could be a powerful tool applicable to all the 

cultivars of grapevines (Alessandro et al., 

2022). 

The classification of 51 ampelographic 

descriptors of 51 genotypes of seven 

traditional varieties of grapevine were 

presumably autochthonous to the Crete Island. 

From them, 113 SSR alleles amplified with 13 

SSR loci gave the average number of alleles 

per locus at 10.23, which indicate extensive 

genetic polymorphism (Evangelia et al., 2023). 

The three-sigma method and the asymmetry 

and kurtosis indicators‘ formulation helped 

assess the hypothesis about the regularity of 

distribution of quantitative characteristics used 

on 500 bushes of the grapevine variety 

Bastardo Magarachsky. This determined the 

productivity indicators and the degree of their 

variability. Their investigations revealed the 

heterogeneity of the populations of variety 

Bastardo Magarachsky, and the possibility of 

selecting high-productive protoclones 

(Studennikova and Kotolovets, 2023). 

As mentioned, Azerbaijan is one of the 

oldest centers of grapevine domestication. In 

Azerbaijan, numerous literary sources have 

confirmed vine cultivation in the ancient past. 

Further confirmations result from the tools and 

household items found during archaeological 

excavations, the remains of various organs of 

the grape plant, and the deposits of tartar on 

the walls of the wine storage vessels 

(Ibrahimov, 1998; Salimov et al., 2022; 

Kazimova and Nabiyev, 2022). 

One of the main viticultural regions of 

Azerbaijan is the Ganja-Dashkasan Zone, with 

the greater potential for agricultural resources. 

The local population engages in viticulture and 

winemaking at all stages of historical 

development. Through folk breeding, dozens of 

table and technical grape varieties have 

succeeded development, which have found 

wide application in everyday life and 

production. Ganja-Dashkasan Zone is the 

birthplace of more than 30 varieties of folk 

selection of table and technical directions of 

use. The most productive and technical variety 

of the grapevine (V. vinifera L.) was 

'Bayanshira,' with the promising table variety 

'Tabrizi' as the most ancient indigenous 

varieties of this zone (Asadullayev et al., 1981; 

Sharifov, 2013). 
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The grapevine variety Bayanshira 

planting accounted for about 30,000 hectares 

of the total area of grape plantations in 

Azerbaijan. The variety Bayanshira served as a 

base material for the preparation of white table 

wines and champagne materials. One should 

note most of the white wines produced came 

from the grapevine variety Bayanshira, and 

also used fresh. Its harvest storage stands for 

a long time on vines and special devices, 

popularly called 'bandag.' A result of long-term 

cultivation and natural mutation has developed 

polymorphism in the population of this 

grapevine variety, and the mixed mutation 

comprises various variations, biotypes, 

morphotypes, and clones. 

In determining the direction of use and 

technological suitability of the product of the 

variety, the uvological evaluation of the 

bunches and berries of fresh grapes 

commenced. Furthermore, the preparation of 

different types of wine samples from them 

ensued, with their physicochemical analysis 

using modern methods. 

 

 

MATERIALS AND METHODS 

 

The research used initial forms, biotypes, and 

clonal variations of the grape (V. vinifera L.) 

variety Bayanshira grown in the Districts of 

Beylagan (Dashburun village, old grape 

orchard). Other materials include Fuzuli 

(homesteads, old grape orchards) and 

Shamakhy (production vineyard of LLC 

"Shirvan wines" and an experienced vineyard 

of Shamakhy Experimental Station of 

Viticulture and Winemaking). Likewise, Ganja 

(ampelographic collection of the Ganja 

Experimental Station of Viticulture and 

Winemaking) and Absheron (collection 

vineyard of the Azerbaijan Research Institute 

of Viticulture and Winemaking), as well as, 

processed products obtained from said grapes 

served as material for the latest work. 

The "new model for assessing 

prospects," developed and proposed by the 

International Organization of Vine and Wine 

(OIV), is the most effective and operational 

method for assessing the prospects of grape 

varieties of specific agroclimatic conditions for 

their technological suitability (Salimov, 2016, 

2019). The ‘ideal variety‘ model design sought 

to assess the prospects of technical grape 

varieties, including 14 ampelodescriptors, 

divided into three groups, i.e., stability (25%), 

yield capacity (25%), and quality (50%). 

Evaluation of the technical grapes using this 

model allows us to determine its technological 

suitability and the direction of its use 

(Lazarevsky, 1959; Troshin and Magradze, 

2013). Using the said model assessed the 

prospects of the grapevine technical variety 

Bayanshira. 

 

 

RESULTS AND DISCUSSION 

 

Eight identified and selected biotypes helped 

study the degree of polymorphism in the 

populations of the grapevine (V. vinifera L.) 

variety Bayanshira, differing in their 

morphological, biological, and technological 

features (Tables 1 and 2) (OIV, 1984). In the 

promising work, ampelographic descriptor 

signs of the variety Bayanshira‘s eight biotypes 

comprised the number of bunches on the shoot 

(OIV-201), length of a bunch (OIV-202), 

density of a bunch (OIV-204), number of 

berries in a bunch (OIV-205), length of a berry 

(OIV-220), and width of a berry (OIV-221) 

(Tables 3, 4, and 5). Stoev et al. (1959) found 

a positive correlation between the average 

shoot length and the number of grapes. 

According to Winkler (1965), techniques 

increasing the vigor of shoot growth also 

increase their productivity. A specific 

correlation appeared between the length of the 

shoots, the number of bunches, and their 

average weight. More developed shoots have 

more clusters; but, this dependence does not 

manifest itself equally in different cultivars. 

Almost similar results came from Salimov et al. 

(2015b). 

The prospects of the biotypes 

belonging to the grapevine variety Bayanshira 

sustained scrutiny as per the innovative model 

‗ideal variety,‘ which includes 14 indicators 

(Table 6). The results enunciated the studied 

biotypes have an overall score for prospects 

below the maximum score provided by the 

‘ideal grade‘ model (9 points). Thus, the overall 
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Table 1. Changes in the population of the Bayanshira variety by biotypes (Part 1/2). 

Indicators 
Grape biotypes 

Biotype 1 Biotype 2 Biotype 3 Biotype 4 Biotype 5 Biotype 6 Biotype 7 Biotype 8 

Coloring of the upper 

surface of a leaf 

dark green dark green  Green yellowish-green yellowish-green  Green dark green light green 

Dissection of a leaf blade 

(depth of sinuses) 

Medium medium or deep Medium Medium shallow or 

medium-depth 

Shallow shallow or 

medium-depth 

Medium- depth  

or deep 

Berry color light green  light green Green Yellow Amber yellowish-green Golden White 

Berry shape Roundish roundish or 

slightly ovate 

Roundish flat or 

compressed 

slightly ovate Roundish slightly ovate Roundish 

Berry size (mm) 20.2 × 19.6 21.3 × 19.6 23.4 × 22.2 21.2 × 22.4 22.4 × 18.8 23.4 × 22.0 21.4 × 17.8 19.4 × 19.0 

The ratio of the length of a 

berry to its width 

1.03 1.08 1.05 0.95 1.19 1.06 1.20 1.14 

Bunch size (cm) 22.1 × 9.2 20.8 × 14.6 18.5 × 8.4 26.5 × 12.6 23.2 × 10.5 24.0 × 8.2 17.2 × 7.7 22.6 × 7.4 

Bunch shape cylindrical – 

conical 

Conical cylindrical – 

conical 

widely conical  Conical cylindrical or 

conical 

Cylindrical  Cylindrical  

Bunch density medium dense medium dense 

or dense 

very dense Dense medium dense very loose medium dense 

or loose 

medium dense 

Reduction of berries in size Weak Weak Medium Weak Medium Strong Weak Weak 

Degree of falling of 

inflorescences (%) 

36 42 32.4 16.4 36.8 78.6 52.4 48.2 

Yield capacity (kg/vine) 7.4 

(6.6-8.2) 

7.7 

(6.8-8.6) 

6.1 

(5.2-7.0) 

11.0 

(9.2-12.6) 

12.0 

(9.6-14.5) 

4.4 

(3.6-5.2) 

9.8 

(8.2-11.4) 

12.4 

(10.6-14.2) 

 

Table 2. Changes in the population of the Bayanshira variety by biotypes (Part 2/2). 

Indicators 
Grape biotypes 

Biotype 1 Biotype 2 Biotype 3 Biotype 4 Biotype 5 Biotype 6 Biotype 7 Biotype 8 

Coefficient of productivity of shoot (K1) 1.14 1.26 0.86 1.30 1.36 0.82 1.20 1.38 

Coefficient of productivity of productive shoot (K2) 1.46 1.52 1.36 1.66 1.88 1.15 1.72 1.92 

Productive shoots (%) 52.6 56.8 54.4 74.4 86.6 56.4 85.2 88.4 

Time of full ripening of berries (day/month) 20-30.09 20-30.09 20-30.09 20-30.09 30.09-10.10 10-20.09 30.09-10.10 30.09-10.10 

Growing season (vegetation period) (days) 166 168 164 168 172 152 174 170 

Sugar content (g/100 cm3) 18.5 18.6 19.4 17.5 17.6 21.4 18.2 17.4 

Titrated acidity (g/dm3) 5.36 6.66 7.02 7.14 7.52 4.65 8.02 7.92 

Average weight of a bunch (g) 286.4 325.6 314.4 426.8 446.8 208.6 368.8 438.6 

Number of berries in a bunch (pcs.) 175 180 198 246 268 126 206 234 

Weight of a single berry (g) 2.08 2.26 2.46 2.88 3.06 2.82 2.44 2.32 

Output of juice from berries (%) 68.4 72.4 67.6 77.4 82.4 48.4 70.6 84.6 

Vigor of vine growth (cm) 286.6 236.8 368.6 242.4 266.8 386.6 312.6 294.6 

Degree of ripening of shoots (s%) 98.4 96.8 91.6 98.8 96.6 82.4 80.6 92.4 
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Table 3. Ampelodescriptor signs of biotypes in the population of the Bayanshira variety (Part 1/3). 

Signs 
OIV 

code 
Gradations 

Biotypes of the Bayanshira variety 

B
io

ty
p
e
 1

 

B
io

ty
p
e
 2

 

B
io

ty
p
e
 3

 

B
io

ty
p
e
 4

 

B
io

ty
p
e
 5

 

B
io

ty
p
e
 6

 

B
io

ty
p
e
 7

 

B
io

ty
p
e
 8

 

Number of 

bunches per 

shoot 

201 

1- 1 bunch  

2- 1-2 bunches 

3- 2-3 bunches 

4- more than 3 bunches 

2 2 1 2 2 1 2 2 

Bunch length   202 

1- very short (up to 8 cm) 

3- short (8-12 cm) 

5- medium (12-16 cm) 

7- long (16-20 cm) 

9- very long (more than 20 cm) 

9 9 7 9 9 9 7 9 

Bunch width  203 

1- very narrow (up to 4 cm) 

3- narrow (4-8 сm) 

5- medium (8-12 cm) 

7- wide (12-16 cm) 

9- very wide (20 cm and more) 

5 7 5 7 5 5 3 3 

Bunch density  

(density of 

arrangement of 

berries in a 

bunch) 

204 

1- very loose 

3- loose 

5- medium density 

7- dense 

9- very dense 

5 5 9 7 5 1 5 5 

Number of 

berries in a 

bunch 

205 

1- very few (50 berries) 

3- few (100 berries) 

5- in average quantity (150 

berries) 

7- a lot of (200 berries) 

9- very much (more than 250 

berries) 

7 7 7 9 9 5 9 9 

Peduncle length  206 

1- very short (up to 3 cm) 

3- short (3-5 cm) 

5- medium (5-7 cm) 

7- long (7-9 cm) 

9- very long (9-11 cm) 

1 3 3 3 5 5 1 5 

Degree of 

lignification of 

peduncle  

207 

1- weak 

2- medium 

3- strong 

3 2 2 2 1 1 3 1 

Bunch shape 298 

1- oblong 

2- oblong-conical 

3- conical 

4- branched 

5- winged 

3 3 3 3 3 3 3 3 
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Table 4. Ampelodescriptor signs of biotypes in the population of the Bayanshira variety (Part 2/3). 

 

 

Signs 
OIV 

code 
Gradations 

Biotypes of the Bayanshira variety 

B
io

ty
p
e
 1

 

B
io

ty
p
e
 2

 

B
io

ty
p
e
 3

 

B
io

ty
p
e
 4

 

B
io

ty
p
e
 5

 

B
io

ty
p
e
 6

 

B
io

ty
p
e
 7

 

B
io

ty
p
e
 8

 

Degree of 

reduction size 

of berries 

620 

1- absent 

3- weak (up 10%) 

5- medium (10%-20%) 

7- strong (20%-30%) 

9- very strong (more than 30%) 

3 3 5 3 5 7 3 3 

Berry length  220 

1- very short 

3- short 

5- medium 

7- long 

9- very long 

7 7 9 7 7 9 7 7 

Berry width  221 

1- very narrow (up 10 mm) 

3- narrow (10-17 mm) 

5- medium  (17-24 mm) 

7- wide  (24-31 mm) 

9- very wide  (31 mm and more) 

5 5 5 5 5 5 5 5 

Uniformity of 

berries in shape 

and size 

222 

1- berries are heterogeneous 

in shape and size 

2- berries are uniform 

in shape and size 

2 2 2 2 2 2 1 2 

Berry shape 223 

1- flat 

2- roundish 

3- slightly ovate  

4- oblong-elliptical 

5-  cylindrical 

6-  ovate 

7-  obovate 

8-  ovoid 

9-  horn-shaped 

10-finger-shaped 

2 2 2 2 6 2 6 2 

Berry color 225 

1-  white-yellow-green 

2-  pink 

3-  red 

4-  gray 

5-  dark red-violet 

6-  dark blue-black 

7-  red-black 

1 1 1 1 7 1 1 1 

Flesh juiciness  232 
1-  little juicy 

2-  juicy 
        

Juice output 

from berries 
233 

1-  very low (up 50%) 

3-  low  (51%-65%) 

5-  medium (66%-77%) 

7-  high (76%-90%) 

9-  very high (more than 91%) 

5 7 5 7 7 1 5 7 

Flesh firmness  234 
1- soft 

2- firm  
1 1 1 1 1 1 1 1 
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Table 5. Ampelodescriptor signs of biotypes in the population of the Bayanshira variety (Part 3/3). 

 

Signs 
OIV 

code 
Gradations 

Biotypes of the Bayanshira variety 

B
io

ty
p
e
 1

 

B
io

ty
p
e
 2

 

B
io

ty
p
e
 3

 

B
io

ty
p
e
 4

 

B
io

ty
p
e
 5

 

B
io

ty
p
e
 6

 

B
io

ty
p
e
 7

 

B
io

ty
p
e
 8

 

Flesh density  235 

1-  very loose 

3-  loose 

5-  medium 

7-  dense 

9-  very dense 

3 5 5 5 5 5 3 5 

Berry taste 236 

1-  neutral 

2-  muscat 

3-  reminiscent of the taste of 

the Isabella variety 

4-  characteristic of the variety 

5-  reminiscent of the taste of 

bird grapes 

6- grassy 

4 4 4 4 4 4 4 4 

Berry flavor   237 

1-  neutral 

2-  weakly expressed 

3-  slightly fragrant 

4-  fragrant 

5-  with a faint nutmeg smell 

6-  with a strong nutmeg smell 

7-  other flavors 

2 2 2 2 2 2 2 2 

Degree of seed 

development 

in a berry 

241 

1-  no seeds 

2-  rudimentary 

3-  fully developed 

3 3 3 3 3 3 3 3 

Weight of a 

single berry  
503 

1- very small (less than  

1 g) 

3- small (1.1-3 g) 

5- medium (3.1-5 g) 

7- large (5.1-7 g) 

9- very large (more than  

12 g) 

3 3 3 3 5 3 3 3 

Number of seeds 

in a berry 
623 

1- one 

3- one-two 

5- two-three 

7- three-four 

9- four and more 

5 5 5 5 5 3 5 7 
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Table 6. Evaluation of the prospects of the Bayanshira technical grape variety according to the 

innovative model ―ideal variety.‖ 
O

IV
 D

e
s
c
ri
p
to

r 
C
o
d
e
s
 

A
 g

ro
u
p
 o

f 
s
ig

n
s
 a

n
d
 

th
e
ir
 e

v
a
lu

a
ti
o
n
 i
n
 p

o
in

ts
 

Phenotypic 

signs 

C
o
rr

e
c
ti
o
n
 f
a
c
to

r 

         

P
o
in

ts
 b

y
 m

o
d
e
l 
―i

d
e
a
l 
v
a
ri
e
ty

‖ 

B
io

ty
p
e
 1

 

B
io

ty
p
e
 2

 

B
io

ty
p
e
 3

 

B
io

ty
p
e
 4

 

B
io

ty
p
e
 5

 

B
io

ty
p
e
 6

 

B
io

ty
p
e
 7

 

B
io

ty
p
e
 8

 

233 

Q
u
a
li
ty

 -
 4

.5
 p

o
in

ts
 

Juice output 

(%) 
0.02 0.18 0.1 0.14 0.1 0.14 0.14 0.02 0.1 0.14 

505 

Sugar 

content of 

must  

(g/100 cm3) 

0.04 0.36 0.28 0.28 0.28 0.2 0.2 0.32 0.28 0.2 

506 

Titrated 

acidity 

(g/dm3) 

0.04 0.36 0.12 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

304-1 

Indicator of 

technical 

maturity 

0.06 0.54 0.42 0.42 0.42 0.42 0.54 0.54 0.54 0.54 

- 

Content of 

phenolic 

compounds 

(g/dm3) 

0.05 0.45 0.35 0.45 0.35 0.45 0.25 0.35 0.45 0.35 

- 

Content of 

biologically 

active 

substances 

(g/dm3) 

0.04 0.36 0.28 0.28 0.28 0.36 0.36 0.12 0.28 0.36 

- 
Tasting score 

in points 
0.25 2.25 1.75 2.25 1.75 2.25 2.25 0.75 1.75 2.25 

504 

Y
ie

ld
 -

2
.2

5
 p

o
in

ts
 

Yield capacity 0.15 1.35 1.35 1.35 1.05 1.35 1.35 0.75 1.35 1.35 

153 

K1- yield 

coefficient of 

a shoot 

0.05 0.45 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 

153-1 

K2- yield 

coefficient of 

a yield shoot 

0.05 0.45 0.1 0.1 0.1 0.15 0.15 0.05 0.15 0.15 

600 

S
ta

b
il
it
y
 -

 

2
.2

5
 p

o
in

ts
 

Frost 

resistance  
0.08 0.72 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

459 
Resistance 

to gray rot 
0.03 0.27 0.15 0.09 0.05 0.15 0.15 0.21 0.09 0.15 

452 
Resistance 

to mildew  
0.07 0.63 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

455 
Resistance 

to oidium  
0.07 0.63 0.35 0.49 0.35 0.35 0.49 0.21 0.35 0.49 

Total:                      

9 points 

The total quantity of points 

for biotypes 
5.96 6.76 5.59 6.73 6.79 4.18 6.25 6.89 
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assessment of the prospects of biotypes in 

points was 4.18 (biotype 6), 5.59 (biotype 3), 

5.96 (biotype 1), 6.25 (biotype 7), 6.73 

(biotype 4), 6.76 (biotype 2), 6.79 (biotype 5), 

and 6.89 (biotype 8). The results also revealed 

biotype 8 (6.89) scored the highest number of 

points, and biotype 6 (4.18) scored the lowest. 

All the grapevine biotypes had low 

scores in titratable acidity, yield coefficients K1 

and K2, and frost resistance, which ultimately 

affected their overall score. The prospects 

indicators‘ analysis showed the juice output of 

the studied biotypes amounted to 0.02% 

(biotype 6) to 0.14% (biotypes 2, 4, 5, and 8). 

It was significantly lower than the indicator of 

the ideal variety (0.18%). The sugar content of 

most of the biotypes was also lower than the 

ideal grapevine variety. 

By determining the color of the upper 

surface of a leaf in the studied grapevine 

biotypes, the results exhibited the color of the 

upper side of the leaves varies between green 

and its various shades. For example, in 

biotypes 1 and 2, the upper surface of the 

leaves had dark green, and in biotypes 4 and 

5, the upper surface was yellowish-green. 

From results of studying the degree of 

dissection of the leaf blade (depth of leaf 

sinus), the leaf sinuses in grapevine biotype 1 

were medium, in biotype 6, it was small, while 

in other biotypes, the leaf sinuses were small 

and medium depths.  

During the study, calculating the 

productivity and quality indicators of each of 

the studied local and introduced table 

grapevine cultivars ensued. It revealed the 

total number of inflorescences per shoot varies 

from one (Apoi Khagog, Taif Rozovyi, 

Sultanina, and Pobeda) to four (Doina). The 

biological productivity of grapevines (mass of 

organic product) depends on the area of the 

leaf surface of the plant, the efficiency of its 

photosynthetic activity, and the duration of 

bunch formation. One of the indicators 

influencing the formation of the actual (real) 

yield of grapevine is the weight of bunches. 

According to this indicator, cultivars had a wide 

range of variation. In the studied grapevine 

cultivars, the bunch weight determination 

relied on the OIV 502 ampelographic 

descriptor. Apparently, no cultivars with tiny 

bunches (less than 100 g) emerged. Small 

(150–250 g) bunches were visible in six 

cultivars and forms (Khalbasar, Ag Pishraz, 

Pshraz Gara, Dnestrovskii Rozovyi, Dekabrski, 

and Dzandzhal Kara). The cultivar Taif Rozovyi 

had massive bunches (Salimov et al., 2024). 

The results based on the berry color of 

the biotypes showed biotypes 1 and 2 have 

light green berries, biotype 3 has green 

berries, biotype 4 has yellow, biotype 5 has 

amber, biotype 6 has yellowish-green, biotype 

7 has golden, and biotype 8 has white berries. 

Concerning the berry size, the highest 

indicators appeared in biotype 3. The length 

and width of the berries in this biotype were 

23.4 and 22.2 mm, respectively. The lowest 

indicators of berry size were notable in the 

biotype 8 (19.4 and 19.0 mm, respectively). It 

was also apparent Azerbaijani grapevine 

cultivars have a broad range of diversity by 

their morphological characteristics. Thus, they 

are separable by their color, shape, and size of 

berries, flavor and aroma, ripening period, 

direction of use, processing, and storage 

specifications (Salimov et al., 2015a). 

In grapevine, the berry size dominates 

as an essential factor in determining the 

quality of grapevine cultivars (Matthews and 

Nuzzo, 2007). Past studies demonstrated 

differences in berry size also result in 

variations in the fruit composition, including 

tannins and anthocyanins. Furthermore, the 

wines produced from small berries have 

exhibited higher concentrations of tannins and 

anthocyanins (Matthews and Nuzzo, 2007). 

Identifying the shape of the bunch, the 

results revealed most studied biotypes were 

dominantly cylindrical, conical, and cylindrical-

conical bunches. Regarding the density of the 

arrangement of berries in a bunch among the 

studied biotypes of grapevine, fairly large 

differences emerged. In biotypes 1, 2, 5, 7, 

and 8, the bunches were of medium density, 

biotype 4 were dense, while biotype 6 has very 

loose bunches. Previous results determined the 

differences among the selected biotypes of the 

grapevine variety Saperavi as per main 

ampelographic characteristics. This made it 

possible to identify the most promising biotype 

for size, density, and weight of the bunch, 

berry size, and yield (Klimenko et al., 2020). 



SABRAO J. Breed. Genet.57 (2) 516-528. http://doi.org/10.54910/sabrao2025.57.2.11 

525 

In addition to the above grapevine 

parameters, examining the dry matter content 

and the amount of titrated acidity in the 

biotypes of the variety Bayanshira transpired. 

The highest dry matter content (21.4 Brix) 

resulted in biotype 6, while the lowest (17.4 

Brix) was in biotype 8. The lowest index of 

titrated acidity was notable in biotype 6 (4.65 

g/dm³), with the topmost index noted in 

biotype 7 (8.02 g/dm³). Huseynov et al. 

(2019) determined that Brix values in technical 

grape varieties varied between 16.6% to 

21.6%. The grapevine cultivar quality also 

depends upon the biochemical composition of 

the berries. On grape cultivars harvesting, the 

Brix scale ranged from 19.0 to 23.0 in white 

cultivars and 20.5 to 23.5 in red cultivars 

(Rieger, 2006). According to the Brix scale 

enhancement, the alcohol content of the 

resulting wine revealed elevated (Cox, 1999). 

Grape juice is an important factor, 

playing a key role in determining the 

technological suitability of technical grape 

varieties. Bayanshira is a technical grape 

variety; hence, obtaining the juice from its 

harvest is valuable. By determining the juice 

output (OIV-233) in the biotypes of the 

Bayanshira variety, the lowest indicator 

appeared in biotype 6 (50% or less), which 

corresponded to the OIV-233-1 code. In 

biotypes 1, 3, and 7, the juice output index 

varied from 66% to 77% (OIV-233-5), and in 

biotypes 2, 4, 5, and 8, it varied within 76%–

90% (OIV-233-7). During the studies, the juice 

yield receives a poor rating if up to 50%, low 

(51%–65%), medium (66%–75%), high 

(76%–90%), and very high, if above 91% 

(ampelodescriptor — OIV 233) (Salimov, 

2019). Based on this, one can assume the 

juice yield was normal in most studied grape 

biotypes, except biotype 6. 

The phenolic compound content ranged 

from 0.25 to 0.45 g/dm³. The lowest phenolic 

index appeared in biotype 5 (0.25 g/dm³). In 

biotypes 2, 4, and 7, the phenolic compounds 

index was 0.45 g/dm³, which corresponds to 

the indicators of an ideal grape variety. In the 

grape biotypes, the content of biologically 

active substances varied between 0.12 and 

0.36 g/dm³. According to an ‘ideal variety‘ 

model, the biologically active substances 

content should be 0.36 g/dm³. The tasting 

score of the ideal grape variety should be 2.25 

points. In the studied grape biotypes, the 

tasting score varied, ranging from 0.75 to 2.25 

points. The lowest score (0.75 points) occurred 

for biotype 6. The biotypes 2, 4, 5, and 8 

showed fairly high values for tasting scores 

(1.75, 2.25 points). For yield, six biotypes 

corresponded to the indicator of the ideal 

variety (1.35 points) and biotypes 3 and 6 had 

lower yields than the ideal variety (1.05 and 

0.75, respectively).  

During the research, it was noteworthy 

that the total score for perspective is lowest in 

the Saperavi variety (5.24), and the highest is 

6.94 points in the Bayanshira variety. In 

general, the score of the ideal variety, whose 

components‘ rating is the highest, equalling to 

nine points. Visibly, according to the ‘ideal 

variety model,‘ the prospective scores of the 

studied grape varieties are relatively low. This 

is due to the low disease, pest and frost 

resistance indicators of technical grape 

varieties, and as a result, those evaluated 

varieties gave a low score for these 

characteristics (Huseynov et al., 2019). 

For the shoot yield coefficient (K1), the 

studied biotypes lagged far behind the ideal 

variety. Thus, in the biotypes, the yield 

coefficient of the shoot ranged from 0.1 to 

0.05, while in the ‘ideal variety model,‘ it 

should be 0.45. The yield coefficient of the 

yield shoot (K2) in biotypes, varying at the 

range of 0.1-0.15, also turned out as lower 

than the ideal variety (0.45). In all the grape 

biotypes, the frost resistance index was 0.4, 

while the ideal variety should have 0.72. The 

degree of resistance to gray rot based on the 

model of the ideal variety should be 0.27. 

However, in studied biotypes, this indicator 

varied between 0.05-0.21. Studied biotypes 

lagged after the ideal variety for the degree of 

resistance to mildew and oidium. In biotypes, 

the mildew resistance surfaced at 0.21 points, 

which was much lower than the ideal variety 

(0.63). Resistance to oidium by biotypes 

varied, with the range of 0.21-0.49 points. 

However, for an ‘ideal variety‘ model, this 

indicator should be 0.63 points. 
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Ampelographic characterization 

performance on 21 grapevine cultivars 

succeeded. For each of these cultivars 

(genotypes), in situ ampelographic 

observations proceeded for two growing 

seasons (2021–2022). The most crucial 

ampelographic characteristics needing 

monitoring were OIV153-İnflorescence: 

number of inflorescences per shoot; OIV202- 

Bunch: length (peduncle excluded); OIV203-

Bunch: width; OIV223-Berry: shape; OIV235-

Berry: firmness of flesh; OIV222-Berry: 

uniformity of size; OIV303-Time of start of 

berry ripening (veraison); OIV351-Vigor of 

shoot growth; OIV501-Percentage of berry set; 

OIV502-Bunch: weight of a single bunch; 

OIV503-Berry: single berry weight; OIV504-

Yield per m2; OIV505-Sugar content of must; 

and OIV-506-Total acid content of must 

(Osman et al., 2023; Huseynov and Aghayev, 

2024; Salimov et al., 2024). 

 

 

CONCLUSIONS 

 

In the grape (V. vinifera L.) variety Bayanshira 

populations, the study identified and selected 

eight primary biotypes for assessment. The 

results revealed biotype 6 proved unsuitable 

due to excessive falling of flowers, large 

number of peas, and low plant yield and 

commercial quality. In the remaining biotypes, 

the overall assessment of prospects ranged 

from 5.59 to 6.89 points. Based on yield and 

quality indicators that also meet the 

requirements of an ideal variety, the latest 

work suggested reproducing and growing the 

seven biotypes on grapevine farms. 

 

 

ABBREVIATIONS 

 

AFLP - Amplified fragment length 

polymorphism 

SAMPL - selective amplifications of 

microsatellite polymorphic loci 

M-AFLP - microsatellite-amplified fragment 

length polymorphism 

I-SSR - Inter simple sequence repeat 
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