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Absrtact
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seedless grapevine varieties (Vitis vinifera L.). Bulg. J. Agric. Sci., 30(6), 1004–1014

The influence of the location of flower buds in the inflorescence on the size variation of the male flower sphere organs – sta-
mens, anthers and connective – was studied in 50 seedless grapevine varieties. They were found to be characterized by a large 
biometric diversity. In the case of vertically located flower buds on the inflorescence branches of the variants base, middle and 
tip, there is a high variability and statistically proven differences between different varieties. At the base of the inflorescence, 
they are distributed in eight generalized clusters, in the middle – in ten and towards the tip – in eight. The morphological dif-
ferences found between the flower elements in the male sphere are mathematically plausible only in the individual variants, 
and they are not proven when comparing them as a whole. The sizes of stamens, anthers, and connective do not depend on the 
location of the flower buds in the inflorescence. Biometric data reflecting the parameters of these organs are representative for 
each variety, regardless of which part of the inflorescence the flower buds are located.
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Introduction

The actual fertility and yield formation of grapevine 
varieties is determined by the complex morphogenesis and 
cytoembryological processes in their generative sphere. In 
seedless varieties, without the presence of pollination and 
fertilisation, normal grains in shape and size are not pro-
duced in the bunch. As a result of their different location on 
the inflorescence, the processes of micro- and megasporo-
genesis occur non-synchronously, which implies unequal 
levels of development of the male and female flower spheres 
– stamens – anther – pollen grains – seed buds – egg appara-
tus (Roytchev, 2008). Within the same plant, the size of pol-
len grains may depend on the position of the inflorescence 

on the plant or on the shoot, on the stamens in the flower, 
on the pollen grains in the anther, and on the flowering peri-
od (Sladkov, 1962). Sousa (1971) presented the results of a 
study of 33 grapevine varieties with undeveloped stamens in 
normal inflorescences. Agaoglu (1971) found that the timing 
of differentiation and development of flower parts in several 
grapevine varieties is different and not all flowers of an inflo-
rescence go through the same developmental stages.

Chebukin (1997) studied 40 forms of the Amur grape 
and found considerable polymorphism, which is expressed 
in the amount of flowers in the inflorescences, the shape 
and size of the bunches, the seedbud, the pistil, the stigma, 
the height and shape of the nectaries, the length of the sta-
mens and the nature of their arrangement. In some of the 
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known cytoimbriological and cytogenetic studies of various 
grapevine varieties, biometric data on individual elements 
of their flower characterization are found (Lepadatu, 1961, 
1970; Litvak, 1966; Kozma & Scheuring, 1972; Yakimov et 
al., 1977; Kassemeyer & Staudt, 1981, 1982, 1983; Topale, 
1983, 2011, etc.). The aim of this study was to determine 
the parameters of the organs in the male flower sphere in 
a large group of seedless grapevine varieties in relation to 
their location in the inflorescence and, by applying various 
mathematical methods, to establish the possibilities of using 
them as ampelographic characters.

Material and Methods 

The experimental work included 50 seedless grapevine 
varieties grown in the Ampelographic Assortment of the 
Department of Viticulture at the Agricultural University of 
Plovdiv. For five consecutive years, 100 biometric measure-
ments were performed with a biocular of the organs of the 
male flower sphere, including 5 indicators: length and width 
of the stalk of the stamen and anther and length of the con-
nective. Flower buds were collected from the inflorescence 
at the beginning of the flowering phenophase. They were 
conventionally divided vertically into three variants: base, 
middle and tip along the length of the branches, bilaterally 
according to their proximity to the central axis of the inflo-
rescence. Hierarchical cluster analysis was used to identify 
homogeneous groups of varieties. Dendrograms were built 
to graphically represent the stepwise grouping of individual 
varieties into clusters (groups). Statistical significance of the 
results was checked by one-way analysis of variance (ANO-
VA) and Duncan‘s multiple comparison test. Mathematical 
data processing was performed using the IBM Statistics 
SPSS 24 software product (Landau & Everitt, 2004; Morgan 
et al., 2020; Verma, 2020).

Results and Discussion

The seedless varieties studied are grouped according to 
the indicators of the male flower sphere at the base of the 
inflorescences when vertically arranged in eight clusters 
(Figure 1). 

The first of these clusters includes varieties with proven 
similar stamen lengths, between 2.03 mm and 2.17 mm, and 
with smaller anther parameters, such as Nimrang x Sultani-
na, Corinth white, Russalka 3, Tarnow, Focha seedless, Vita, 
Italia x Sultanina, and Corinth black. The second is formed 
by varieties with similar stamen size, ranging from 1.90 mm 
in White seedless, to 2.25 mm – Kishmish irtishor. The third 
consists of Hybrid 23-4, Slavyanka, Seedless hybrid V-6, 

Kishmish Vira, Rushaky and Nishava. They are character-
ized by minimum length and very similar width of stamens 
and anthers. The fourth cluster includes the largest number 
of varieties – 17, which are similar in stamen size and rel-
atively smaller anther width. Beauty seedless and Flame 
seedless have the smallest anther sizes and are referred to 
as the fifth separate cluster. The interspecific hybrid Vanessa 
seedless has statistically proven to have the largest anther 
width and connective length, and Kishmish luchistii has the 
longest stamen, which determines their separation into sep-
arate clusters.

According to the similarity of the studied indicators in 
the middle of the inflorescence branches, the seedless vari-
eties are grouped into ten clusters, of which the first two are 
the largest (Figure 2). 

One of them includes Nimrang x Sultanina, Corinth 
white, Focha seedless, Corinth black, Hybrid 23-4, Slavyan-
ka, Corinth seedless, Condared 6, Russalka 3, Seedless 
Hybrid V-6, Kishmish irtishor, Kishmish black, Superior 
seedless and Trakyska perla, due to the statistically proven 
similarity in stamen stalk length and anther width. In the 
second cluster are Kishmish early, Vita, Askery, Italia x Sul-
tanina, Kishmish luchistii, Red seedless, Perlette, Hybrid 21-
17-71, Russalka 1, Kishmish tjurkmensky, Korsa kishmish, 
Early superior seedless, Kishmish vatkana, Kolarovets, Rus-
salka, Ruby seedless, Tarnow, Kishmish moldavski, Kish-
mish hyshrau, White seedless, Sultana muscata and Hybrid 
720-19. They are similar in the above indicators, but differ 
in larger values of the length of the stamen stalks. The third 
cluster includes Hybrid 36-16 and Kondarev 10, due to prov-
en similarity in anther width, which have the largest values. 
Vanessa seedless again has performance parameters statis-
tically proven to be different from those of the other variet-
ies, as does Flame seedless, and form independent clusters. 
The sixth cluster includes Corinth rose, Dilight, Rosbul and 
Rushaky due to their proven similarity in stamen and anther 
sizes, which are some of the largest in size. With minimum 
stamen pedicel lengths and statically proven similarity are 
Kara Sultani and Sultanina gigas, Kishmish Vira and Nisha-
va, which determines their inclusion in two separate clusters. 
Beauty seedless and Nedelchev VI-4 form two separate clus-
ters due to the lack of similarity with the other varieties in 
the studied indicators.

According to the parameters of the studied indicators, in 
the zone of the tip of the inflorescence branches, the seed-
less varieties are divided into eight generalized clusters 
(Figure 3). 

The first cluster is the largest and includes 26 varieties 
with shorter stamens and narrower anthers. The second con-
sists of Kishmish irtishor, Corinth rose, Superior seedless 
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Fig. 1. Grouping of 
the studied seedless 

vine varieties 
according to the 

parameters of the 
organs in the male 

sphere of color with 
vertical separation of 
the branching of the 

fringe – base
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Fig. 2. Grouping of 
the studied seedless 

vine varieties 
according to the 

parameters of the 
organs in the male 

sphere of color with 
vertical separation 
of the branching of 
the fringe – middle
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Fig. 3. Grouping of the 
studied seedless vine 

varieties according to the 
parameters of the organs 

in the male sphere of color 
with vertical separation of 
the branching of the fringe 

– tip
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and Rushaky, characterized by shorter but wider stamen 
pedicels and larger anthers. The varieties with the shortest 
stamens form a third generalized cluster, ranging in length 
from 1.28 mm in Kara Sultani to 1.62 mm in Trakyska per-
la. Flame seedless is characterized by small stamen and an-
ther sizes, which determines its separation into a separate 
cluster. In the following fifth cluster there are 10 variet-
ies with similar stamen and anther width. Beauty seedless, 
Ruby seedless and Nedelchev VI-4 are divided into sepa-
rate clusters, as they are distinguished by statistically prov-
en differences in the parameters of the studied indicators 
and should not be grouped into common clusters.

The results of the comparative analysis of the studied in-
dicators of the male flower sphere in the seedless varieties – 
base variant shows that the longest stamens are in Kishmish 
luchisty – 3.18 mm, the shortest in Kara sultani – 1.07 mm, 
and the greatest widths are in Early Superior seedless – 0.32 
mm and Nimrang x Sultanina and Corinth white – 0.27 mm 
and the smallest – again in Sultanina gigas – 0.08 mm (Ta-

ble 1). The longest anthers were recorded in Hybrid 36-16 at 
1.42 mm and the shortest in Flame Seedless at 0.61 mm. The 
greatest width was recorded in Vanessa seedless – 1.28 mm, 
and Sultana muskata- 1.27 mm, while the least width was 
recorded in Flame seedless – 0.37 mm. Vanessa seedless has 
the longest connective -1.05 mm, and Beauty seedless the 
shortest – 0.13 mm.

There are also proven differences between the indica-
tors of male flower sphere in the middle variant (Table 2). 
Rosbul has the longest stamen – 3.16 mm and Kara sultani 
has the shortest – 1.00 mm. The stamens are the widest 
at Trakyska perla – 0.41 mm, and the narrowest in Kara 
sultani – 0.08 mm. The length of the anthers is the largest 
in Hybrid 720-19 – 1.48 mm, and the smallest – in Flame 
seedless – 0.64. This indicator has the largest width at 
Kondarev 10 – 1.53 mm and the smallest – again at Flame 
seedless – 0.30 mm. The longest connective proved to be 
Vanessa seedless (0.94), and the shortest one – in Beauty 
seedless – 0.13 mm.

Table 1. Multidirectional comparative evaluation of seedless vine varieties according to the investigated indicators in 
the male sphere of color at vertical division of the branches of the fringe – base, mm
Cluster  
№ Seedless grapevine varieties

Stamens Anthens Connective

Length Width Length Width Length

1

Nimrang x Sultanina 2.03 jklmno 0.27 a 1.02 nopqrst 0.88 hijklmnop 0.51 cdefgh

Corinth white 2.03 jklmno 0.27 a 1.02 nopqrst 0.88 hijklmnop 0.51 cdefgh

Russalka 3 2.12 ghijklm 0.21 abcd 0.99 opqrstu 0.94 efghijklmnop 0.50 defgh

Tarnow 2.17 fghijklm 0.23 abcd 1.02 nopqrst 0.80 mnop 0.44 fghi

Focha seedless 2.07 hijklmn 0.17 cdefg 0.97 qrstu 0.79 nop 0.29 klmn

Vita 2.12 ghijklm 0.19 bcdef 0.84 u 0.82 lmnop 0.38 ijk

Italia x Sultanina 2.07 hijklmn 0.13 fgh 0.98 pqrstu 0.96 defghijklmn 0.33 jkl

Corinth Black 1.75 nopqrs 0.18 bcdefg 0.96 rstu 0.76 op 0.40 hij

2

White seedless 1.90 mnopqr 0.20 abcde 1.28 abcdefghi 0.98 cdefghijklm 0.57 cde

Corinth seedless 1.99 klmnop 0.23 abcd 1.40 abc 1.07 bcdefg 0.58 bcd

Kishmish moldavski 2.03 jklmno 0.21 abcd 1.23 cdefghijkl 1.04 bcdefgh 0.48 efghi

Kishmish black 2.01 klmnop 0.19 bcdef 1.25 bcdefghijk 1.15 abc 0.28 lmno

Superior seedless 2.05 ijklmn 0.19 bcdef 1.35 abcdef 1.10 bcde 0.33 jkl

Trakyska perla 1.91 lmnopq 0.20 abcde 1.25 abcdefghij 1.03 bcdefghij 0.28 klmn

Kishmish tjurkmenski 2.09 hijklmn 0.24 abc 1.33 abcdefg 0.97 cdefghijklmn 0.25 lmnop

Hybrid 21-17-71 2.14 ghijklm 0.20 abcde 1.31 abcdefgh 1.01 cdefghijk 0.21 mnopq

Kishmish Irtishor 2.25 efghijkl 0.18 bcdefg 1.19 fghijklmn 1.00 cdefghijkl 0.27 lmno

Kolarovets 1.90 lmnopq 0.18 bcdefg 1.09 jklmnopqrst 1.10 bcde 0.21 mnopq

Hybrid 36-16 1.75 nopqrs 0.25 ab 1.42 a 1.21 ab 0.27 lmno

3

Hybrid 23-4 1.70 opqrst 0.21 abcd 1.13 ijklmnopqr 0.98 cdefghijklm 0.43 ghi

Slavyanka 1.68 pqrst 0.20 abcdef 1.20 defghijklm 0.95 efghijklmno 0.54 cdef

Seedless hybrid V-6 1.55 st 0.22 abcd 1.07 klmnopqrst 1.06 bcdefgh 0.51 cdefgh

Kishmish Vira 1.62 qrst 0.21 abcd 1.27 abcdefghi 0.94 efghijklmnop 0.67 b

Rushaky 1.62 qrst 0.23 abcd 1.41 ab 1.04 bcdefghi 0.49 defgh

Nishava 1.46 st 0.23 abcd 1.23 bcdefghijkl 0.85 ijklmnop 0.47 efghi
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4

Red seedless 2.70 bc 0.22 abcd 1.15 ghijklmnop 1.14 abcd 0.26 lmnop

Perlette 2.83 b 0.29 ab 1.13 hijklmnopqr 0.90 ghijklmnop 0.19 nopq

Kishmish vatkana 2.39 cdefghi 0.28 abc 1.16 ghijklmno 1.02 cdefghijk 0.43 ghi

Ruby seedless 2.33 defghijk 0.23 abcd 1.20 efghijklm 0.97 cdefghijklmn 0.60 bc

Early kishmish 2.37 cdefghij 0.19 bcdef 0.95 stu 0.85 jklmnop 0.33 jkl

Russalka 2.36 cdefghij 0.20 abcdef 1.03 mnopqrst 0.84 klmnop 0.48 defghi

Kishmish hishrau 2.55 bcde 0.22 abcd 1.07 lmnopqrst 0.90 ghijklmnop 0.47 efghi

Rosbul 2.50 bcdef 0.13 efgh 1.17 ghijklmn 0.80 mnop 0.20 nopq

Kondarev 6 2.46 cdefg 0.19 abcdef 1.11 ijklmnopqrs 0.84 klmnop 0.17 opq

Askery 2.45 cdefg 0.22 abcd 1.23 bcdefghijkl 1.07 bcdefg 0.22 mnopq

Dilight 2.39 cdefghi 0.21 abcd 1.35 abcdef 0.91 efghijklmnop 0.44 fghi

Kondarev 10 2.41 cdefgh 0.20 abcde 1.38 abcd 0.91 fghijklmnop 0.31 jklm

Korsa kishmish 2.54 bcde 0.24 abc 1.40 abc 0.95 defghijklmn 0.44 fghi

Hybrid 720-19 2.66 bcd 0.19 bcdef 1.37 abcde 0.89 ghijklmnop 0.48 defghi

Nedelchev VI-4 2.55 bcde 0.24 ab 1.25 abcdefghij 0.92 efghijklmnop 0.41 ghij

Corinth rose 2.60 bcde 0.24 abc 1.25 bcdefghijk 1.09 bcdef 0.27 lmno

Russalka 1 2.45 cdefg 0.22 abcd 1.23 bcdefghijkl 1.07 bcdefg 0.22 mnopq

Early superior seedless 2.61 bcd 0.32 a 1.12 ijklmnopqrs 0.96 defghijklmn 0.23 lmnopq

Sultana muskata 2.36 cdefghij 0.17 cdefg 1.15 hijklmnopq 1.27 a 0.51 cdefg

5 Beauty seedless 2.36 cdefghij 0.21 abcd 0.83 u 0.60 q 0.13 q

Flame seedless 2.14 ghijklm 0.16 defg 0.61 v 0.37 r 0.16 pq

6 Kara sultani 1.07 u 0.12 gh 1.05 mnopqrst 0.95 efghijklmno 0.21 mnopq

Sultanina gigas 1.37 t 0.08 h 0.93 tu 0.98 cdefghijklm 0.31 jklm

7 Vanessa seedless 1.57 rst 0.20 abcdef 1.06 lmnopqrst 1.28 a 1.05 a

8 Kishmish lutshistii 3.18 a 0.19 bcdef 1.01 nopqrst 0.75 p 0.33 jkl

а.b.c.… – Sign. level α = 0.05

Table 2. Multidirectional comparative evaluation of seedless vine varieties according to the investigated indicators in 
the male sphere of color at vertical division of the branches of the fringe – middle, mm

Cluster
№ Seedless grapevine varieties Stamens Anthens Connective

Length Width Length Length Width

1

Nimrang x Sultanina 1.90 hijk 0.24 bcd 1.00 nopqr 0.66 fgh 0.48 bcdef

Corrinth white 1.90 hijk 0.24 bcd 1.00 nopqr 0.66 fgh 0.48 bcdef

Fotsha seedless 1.97 ghijk 0.16 efghi 1.06 klmno 0.64 gh 0.32 hijk

Corrinth black 1.9 hijk 0.18 bcdefghi 0.98 opqr 0.86 cdefg 0.40 fgh

Hybrid 23-4 1.9 hijk 0.19 bcdefghi 0.98 opqr 0.95 cdefg 0.40 fgh

Slavyanka 1.88 hijk 0.16 efghi 1.05 klmno 0.86 cdefg 0.49 bcdef

Corrinth seedless 1.67 kl 0.16 efghi 0.98 opqr 0.78 defgh 0.56 bc

Kondarev 6 1.76 jk 0.15 fghi 0.91 qrs 0.77 defgh 0.19 mnop

Russalka 3 1.95 ghijk 0.21 bcdefg 1.24 cdefgh 0.95 cdefg 0.51 bcd

Seedless hybrid V-6 1.82 ijk 0.19 bcdefghi 1.30 bcd 1.06 bcdef 0.49 bcdef

Kishmish irtishor 1.99 ghijk 0.20 bcdefgh 1.19 defghij 1.01 bcdefg 0.24 jklmno

Kishmish black 1.83 ijk 0.21 bcdefg 1.24 cdefgh 1.06 bcdef 0.31 hijkl

Superior seedless 1.88 hijk 0.26 b 1.39 ab 1.15 bcd 0.26 ijklmn

Trakyska perla 1.92 hijk 0.41 a 1.30 bcd 0.96 cdefg 0.35 ghi

Table 1. Continued
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The comparative assessment also proved the existence of 
differences between the indicators for the tip variant (Table 3). 
The stamens are the longest in Rosbul – 3.14 mm, and shortest 
in Kara sultani – 1.28 mm. They are the widest in Kishmish 
moldovski – 0.30 mm, and narrowest in Kara sultani – 0.08 
mm. The anthers have a maximum length in Superior seedless 
– 1.39 mm and Rushaky – 1.38 mm, and minimum length in 
Beauty Seedless – 0.67 mm. They are the widest in Kishmish 

Irtishor – 1.37 mm and the smallest in Flame seedless – 0.23 
mm. The connective is the longest in Ruby seedless – 1.13 
mm and the shortest in Perlette and Kolarovets – 0.12 mm.

There were no proven differences in the comparative 
analysis between the performance data of all treatments – 
base : middle : tip, implying that the vertical location of the 
flower buds along the inflorescence branches have no effect 
on stamen, anther and connective sizes (Table 4).

2

Early kishmish 2.36 defg 0.19 bcdefghi 0.90 rq 0.82 cdefg 0.27 ijklm

Vita 2.52 def 0.18 cdefghi 0.83 s 0.78 cdefgh 0.16 nop

Askery 2.55 de 0.25 bc 1.24 cdefg 1.19 abc 0.24 klmno

Italia x Sultanina 2.52 def 0.15 fghi 1.03lmnop 0.91 cdefg 0.34 ghij

Kishmish luchistii 2.53 def 0.18 bcdefghi 1.13 hijklm 0.88 cdefg 0.26 ijklmn

Red seedless 2.52 def 0.18 bcdefghi 1.25 cdefg 0.80 cdefgh 0.19 mnop

Perlette 2.73 cd 0.24 bcd 1.00 nopqr 0.83 cdefg 0.15 op

Hybrid 21-17-71 2.22 efghi 0.18 bcdefghi 1.25 cdefgh 1.19 abc 0.21 lmnop

Russalka 1 2.55 de 0.25 bc 1.243 cdefgh 1.19 abc 0.24 klmno

Kishmish tjurkmenski 2.14 efghij 0.22 bcdef 1.26 bcde 0.94 cdefg 0.32 ghijk

Korsa kishmish 2.17 efghij 0.17defghi 1.34 bc 0.94 cdefg 0.40 efgh

Early superior seedless 2.21 efgh 0.22 bcdef 1.30 bcd 0.91 cdefg 0.28 ijklm

Kishmish varkana 2.23 efghi 0.12 ij 1.08 jklmno 0.98 bcdefg 0.34 ghij

Kolarovets 2.21 efghi 0.22 bcdef 1.16 efghijk 0.96 cdefg 0.19 mnop

Russalka 2.30 efgh 0.20 bcdefg 1.13 ghijklm 0.80 cdefgh 0.46 cdef

Ruby seedless 2.39 defg 0.19 bcdefghi 1.15 fghijk 0.85 cdefg 0.51 bcde

Tarnow 2.29 efgh 0.21 bcdefg 1.11 ijklmn 0.97 cdefg 0.35 ghi

Kishmish moldavski 2.29 efgh 0.24 bcd 1.14 fghijkl 0.91 cdefg 0.42 defg

Kishmish hishrau 2.37 defg 0.22 bcdef 1.04 klmno 0.93 cdefg 0.45 def

White seedless 2.16 efghij 0.25 bc 1.26 bcde 0.86 cdefg 0.57 b

Sultana muskata 2.11 fghij 0.17defghi 1.09 jklmno 0.80 cdefgh 0.47 bcdef

Hybrid 720-19 2.27 efgh 0.0 bcdefg 1.48 a 0.98 bcdefg 0.45 def

3
Hybrid 36-16 1.88 hijk 0.26 b 1.19 defghij 1.35 ab 0.28 ijklm

Kondarev 10 2.15 efghi 0.16 efghi 1.11 jklmn 1.53 a 0.23 klmno

4 Vanesa seedless 1.87 hijk 0.23 bcde 0.99 opqrs 0.80 cdefgh 0.94 a

5 Flame seedless 2.21 efghi 0.22 bcdef 0.64 t 0.30 i 0.15 op

6

Corinth rose 3.12 ab 0.26 b 1.24 cdefgh 1.13 bcde 0.40 fgh

Dilight 3.09 abc 0.22 bcdef 1.32 bc 0.93 cdefg 0.47 bcdef

Rosbul 3.16 a 0.17defghi 1.23 cdefghi 0.79 cdefgh 0.25 ijklmno

Rushaky 2.77 bcd 0.22 bcdef 1.28 bcd 1.06 bcdef 0.48 bcdef

7 Beauty seedless 3.14 ab 0.13 ghij 0.66 t 0.43 hi 0.13 p

8
Kara sultani 1.00 n 0.08 j 1.02 mnopq 0.99 bcdefg 0.22 klmnop

Sultanina gigas 1.38 lm 0.12 hij 0.93 pqrs 0.91 cdefg 0.21 lmnop

9
Kishmish vira 1.27 mn 0.16 efghi 1.23 cdefghi 0.94 cdefg 0.90 a

Nishava 1.24 mn 0.23 bcde 1.27 bcd 0.74 efgh 0.48 bcdef

10 Hedelchev VI-4 2.03 ghijk 0.18 bcdefghi 1.24 cdefgh 0.84 cdefg 0.54 bcd

а.b.c.… – Sign. level  α = 0.05

Table 2. Continued
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Table 3. Multidirectional comparative evaluation of seedless vine varieties according to the investigated indicators in 
the male sphere of color at vertical division of the branches of the fringe – tip, mm

Cluster
№ Seedless grapevine varieties

Stamens Anthens Connective
Length Width Length Length

1

Nimrang x Sultanina 1.84 mnopqrs 0.19 cdefghi 0.84 qrstu 0.66 m 0.43 cdef

Corinth white 1.84 mnopqrs 0.19 cdefghi 0.84 qrstu 0.66 m 0.43 cdef

Nishava 1.78 opqrstu 0.22 abcdefgh 0.98 lmnopq 0.77 klm 0.48 cd

Focha seedless 1.80 nopqrst 0.19 cdefghi 1.08 hijklmno 0.80 hijklm 0.26 cdef

Kondarev 10 1.89 lmnopqr 0.18 defghij 1.02 jklmno 0.79 hijklm 0.19 def

Early kishmish 2.06 lmnop 0.15 ghijkl 0.81 stu 0.78 ijklm 0.26 cdef

Kondarev 6 1.95 klmnopq 0.10 jkl 0.85 pqrst 0.85 fghijkl 0.25 cdef

Vita 2.03 lmnop 0.17 defghij 0.82 rstu 0.92 efghijk 0.15 ef

Kishmish vatkana 1.70 pqrstu 0.21 cdefgh 1.10 ghijklmn 0.94 efghijk 0.49 cd

Seedless hybrid V-6 1.78 opqrstu 0.23 abcdefgh 1.25 abcdefg 0.66 m 0.41 cdef

Kolarovets 2.33 efghij 0.19 cdefghi 1.14 defghijk 0.93 efghijk 0.12 f

Hybrid 21-17-71 2.24 ghijkl 0.18 defghij 1.26 abcdeg 1.03 cdef 0.19 def

Tarnow 2.35 defghij 0.29 abc 1.12 fghijkl 0.86 efghijkl 0.49 cd

Kishmish vira 2.34 defghij 0.25 abcd 1.06 hijklmno 0.78 jklm 0.48 cd

Sultana muskata 2.16 klmn 0.17 defghij 1.07 hijklmno 0.71 lm 0.42 cdef

Russalka 2.18 jklm 0.15 hijkl 1.15 cdefghij 0.78 jklm 0.43 cdef

Corinth black 2.03 lmnop 0.2 cdefgh 1.01 jklmno 0.9 efghijk 0.40 cdef

Hybrid 23-4 2.05 lmnop 0.21 cdefgh 0.97 lmnopq 0.97 defgh 0.41 cdef

Italia x Sultanina 1.99 lmnop 0.11 ijkl 0.99 klmnop 0.96 defghij 0.36 cdef

White seedless 1.99 lmnop 0.22 abcdefgh 1.02 jklmno 0.92 efghijk 0.55 c

Kishmish hishrau 2.22 ghijkl 0.23 abcdefg 1.09 hijklmno 0.92 efghijk 0.50 cd

Kishmish moldavski 2.17 klmn 0.30 a 1.20 cdefghi 0.90 efghijk 0.41 cdef

Russalka 3 2.08 klmno 0.23 abcdefgh 1.16 cdefghij 1.04 bde 0.50 cd

Slavyanka 2.05 lmnop 0.2 cdefgh 1.12 efghijk 1.01 cdefg 0.23 cdef

Korsa kishmish 2.04  lmnop 0.16 fghijk 1.30 abc 0.83 ghijkl 0.35 cdef

2

Kishmish irtishor 2.05 jklmnop 0.23 abcdefg 1.26 abcdeg 1.37 a 0.35 cdef

Corrinth rose 2.11 klmno 0.20 cdefgh 1.00 abcdeg 1.25 ab 0.24 cdef

Superior seedless 2.01 lmnop 0.23 abcdefg 1.39 a 1.04 bde 0.38 cdef

Rushaky 1.93 klmnopqr 0.27 abc 1.38 a 1.16 bc 0.50 cd

3

Kishmish black 1.43 uv 0.23 abcdef 1.11 fghijklmn 1.12 bcd 0.27 cdef

Hybrid 36-16 1.45 tuv 0.21 cdefgh 1.16 cdefghij 0.94 defghijk 0.26 cdef

Trakyska perla 1.62 qrtsu 0.23 abcdefg 1.20 cdefghi 1.04 bde 0.26 cdef

Kara sultani 1.28 v 0.08 l 1.05 ijklmno 0.90 efghijk 0.26 cdef

Sultanina gigas 1.46 tuv 0.09 kl 0.94 opqrs 0.90 efghijk 0.25 cdef

Corinth seedless 1.51 stuv 0.23 abcdefg 0.79 tuv 0.63 m 0.21 def

Vanessa seedless 1.59 rstuv 0.23 abcdefgh 0.96 nopqr 0.92 efghijk 0.86 b

4 Flame seedless 2.11 klmno 0.21 bcdefgh 0.71 uv 0.23 o 0.20 def
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Conclusions

The organs of the male flower sphere – stamens, anthers 
and connective, in the studied seedless grapevine varieties, 
are characterized by great biometric diversity. In each group 
of indicators, in the vertically located on the branches of the 
rachis flower buds of the base, middle and tip variants, there 
is a high variability and statistically proven differences be-
tween individual varieties, since the ranks of their letter clas-
sification vary widely. At the base of the inflorescence they 
are distributed into eight generalised clusters, in the middle 
into ten and towards the tip into eight, with a different num-
ber of varieties in each cluster.

The morphological differences found between the flow-
er elements in the male sphere are mathematically reliable 
only for individual variants, and when comparing them as a 
whole, they are not proven. The location of the flower buds 
in the inflorescences does not affect the sizes of stamens, an-
thers and connectives. The biometric data reflecting the pa-
rameters of these organs are representative for each variety, 

regardless of which part of the inflorescence the flower buds 
are located. 
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