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MORPHOMETRIC ANALISYSOF LEAF
AMPELOGRAPHIC INFORMATION

I ntroduction

Present science of classification, systematization and description of vine
genotype according to phenotype comes to third new level of ampelography —
interactive ampelography which use up-to-date achievements of multimedia
technics and computing aids for processing and analysis of collected
information. So long as grown leaf is attached the major importance among
many descriptive characteristics as an integral fragment of sort’s «passport». We
propose to use an invention of firm SIAMS, particularly the analyser SIAMS
MesoPlant[18] for taking digital information from leaves.

SIAMS Mesoplant has a modular structure and consists of a digital
darkroom SIAMS Photolab (instrumental platform) and a set of ready-made

solutions [19]. In this case it is used the solution «Parameters of plant leaves».

Obtained information on 20 linear and angular parameters of leaf,
according to codes of descriptor of International vine and wine organisation [12],
Is entered the Excel table and analyzed with biometrical methods [2, 14-15, 20-
21].

As it is known, applied part of botanic — ampelography, 350-year of
which is celebrated by viticulturists of all the world this year, is divided into two
parts[4, 6, 11, 20]:

- general with tasks: study systematic of grape family Vitaceae (Lindley)
Juss; research the issues of origin; heredity and spreading of its components;
establishing patterns of variability of characteristics and properties of the genera,
subgenus, species, subspecies, ecologi-geographical groups and subgroups,
populations, varieties, clones and vine forms representatives under the influence
of biotic, abiotic and anthropogenic environmental factors;, working out of

methodologies and technics of ampelographical researches,
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- particular with tasks: description of botanic genotypes — varieties,
clones and forms of vine, their ampelographical, phenological, agrobiological,
uvological, biochemical, physiological, technical and economic characteristics

(http://www.vitis.ru/pubs.asp?=1& s=dpub& d=desc).

Scientists have identified the third part of ampelography -—
ampelometric, included special measurements of quantitative indexes studied
parts of grape plant and/or its sort features with defining the degree of their
variation on the bases of biometric methods [16]. And with appearance of the
digital darkroom SIAMS Photolab [19] it is eliminated difficulties with gaining,
reading and analysis of ampelographyc information.

So during identification of interested genotype, leaves are scanned, image
data is put into computer then automatically it is measured their linear and
angular parameters (leaf area and perimeter, footstalk length, lamina length and
width, apha angels, beta, gamma and other features). Finding data is written
into electronic worksheet (example Microsoft Excel or Open office Calc),
processed with biometric analysis method and compared to earlier received
computer data of etalons or cyntypes.

Interactive ampelography (engl. interactive — communication with
each other) — a new perspective direction of ampelometry, suggested by author,
in which these specimen and their names are identified on the bases of system
effect arising in Internet-system because of nonlocal experts communication,
supplied with necessary instruments, and users who have information about
phonotypical and genotypic features of grape specimen. It is expected to set up
international Internet-community of experts, researches and users of interactive
ampelography, for this purpose planning September symposium is consider its
founder and participants to be active contributors. On initial stage of
development of this community it is supposed off-line communication between
its participants by different means of internet (e-mail, 1ICQ, Skype, web-forum or

social nets etc.). In perspective it is planed to create intellectual
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ampelographical portal with data bases of common use and based on them
international automatic on-line consulting ampelographical service, created,
supported and developed by experts, developers and researches of international
ampelographical Internet-community. It is supposed that information received
from experts and users will be processed real-time, the degree of its
formalization and readiness for using will increase to the level of knowledge
(new or earlier known to science). Consequently, interactive system provides
advantages as in ampelography development so in its using, increase operability
and validity of their decisions.

Possibility of using resources of international Internet-community of
experts, researches and users of interactive ampelography will create and
activate qualitative new conditions and in study process of students, bachelors
and masters, postgraduate students and doctorates, preparing new high qualified

staff of researches, theoretics and practitioner in ampel ography.

M aterial and methods
The material for research is plant specimens of grape genotypes on
phenotype refered to different taxons of family Vitaceae Juss. [11].

In spite of readiness the systematic of Grape family by the
instrumentality of molecular-genetic methods, it is still not fully explored the
area of leaves morphometry, rather convenient for practical use of recognized
specimens and related to different syntypes and taxons.

For this purpose firstly, it is attracted well known descriptor OIV [12].

In this paper gathering of information from grown leaves by scanner is
made according to stated below 20 descriptive features, coded by numbers 065-
1, 065-2, 093, 601-619 (picture 1-2) [3, 12-13 with our additions], and according
to program SIAM S Photolab [19] put into Excel-table.
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Picture. 1. Leaf of vine

A — mid rib; B, B* — upper pair of main ribs; C, C* — lower pair of main ribs; 5 — mid
(terminal) lobe; I"— upper lateral lobe; 4 — lower lateral lobe; E — upper lateral hilum;
JK — lower lateral hilum; 3 — footstalk vallecula; «, o, B, B+ — nervation angles; x —
serration on the lobes; 7 — serration; w» — additional serration [3].
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Picture. 2. Linear and angular parameters of grown leaf [13, with our additions]:

SIAMS Photolab is a digital darkroom developed by company SIAMS —
with electronic worksheet for work with images of flatbed scan. The product
intends for images processing per chain of operations produced by user, making
decisions on images processing and analysis. It contains instruments for
visualization and frame grabber, calibration of entry system, instruments for
interactive measuring of linear sizes and planimetric characteristics of the
object, creation of adjoining eyeshot panorama, making of focused image on
series of unfocused, making of image atlases, batch processing of images, and
also instrumental templates for working out user’ s own analysis methodics [19].

SIAMS Photolab contains a number of major modules, some of them are
given below:

- module "Worksheet" make own chain of images processing operations,

- measure parameters of selected objects on the images per module
"Measuring objects”,

- on the bases of module "Measuring angles and lengths" measure angles
and lengths of polylines on the image.

The operating instruction is attached to the digital darkroom.

Our task: according to results of measuring of ampelographical
guantitative features of leaves of wild lianas Damanka-1, Damanka-2 and
Damanka-3 (further — and other North-Caucasus [9]), since olden time it have
been growing diffused around the village Damanka of Krimskiy district
Krasnodar region, it is defined their morphological identity with
morphotypicalness ssp. Vitis vinifera silvestris Gmel. (picture 3, table 1).

Picture 3. Location of village Damanka of Krimskiy district Krasnodar region [17].
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Table 1. — Fragment of initial data of interactive measurements of 20
|leaves parameters one of three damansk lianas, 2009.
(measurements are made by student A. Milovanov).
Features

065- | 065-

1 | 2 |092] 601|602 | 603|604 605|606 607 | 608 | 609 | 610 | 611 | 612 | 613 | 614 | 615 | 618 | 619
85 | 79 (50| 79|89 |40|15|59|35|549|563|431[591/03|05|11|06]|12]36]| 22
12 |113]92| 90|97 |60|38|62]|51|546|57,4|430[598|22|06|14|07[10]|24]| 44
48 | 64 | 24| 45|40 |37|16|40|35|343|450|284(349|10|06|06]|05|07]|33]| 24
73 (88 (37|59 |70 |46|22|38|42|446|457|489|544|13/09/06|06|11[31]29
94 [113]41 |87 |88 |64|32|64|57|286|41,3|51,9|[427|23|07/07|06|09]58]| 40
98 | 103|657 |93 |87 |54|29|55|48|342[367|355[387|22|09|08|05|08]|59]| 40
92 [11,4]41 87|90 |65|29|64|56|283[357|338[288|24/07/07|08|08]|59] 36
129|102 | 6,7 | 11,6101 | 61 | 24| 73| 55|33,1|420|427(300|15|10|11]|07[06]|52] 40

Biometric analysis of measure data was made according to created by

O.V. Adibekov program Data Pilot, Russian version of which is accessible on

internet site [14], English version — address [15] (picture 4-9).

Picture 8-9. Leaves of liana Danamka-2 and Damanka-3.

Picture 5. Leaves of liana Damanka-1.

Picture 4. Liana Damanka-1.

Picture 6. Liana Damanka-2.

Picture 7. Liana Damanka-3.

Resear ch results

Results of biometrical data analysis of interactive measurements of leaves

three lianas of Krimskiy district Damanka-1, Damanka-2 and Damanka-3 are
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shown in tables 2 and 3.

Table 2. — Variational data analysis of interactive measurements of leaves
three damansk lianas, 2009.

Parameters and Features
statistic 651 | 652 | 092 | 601 | 602 | 603 | 604 | 605 | 606 | 607
Damanka-1
Medium 10,24 | 1051 | 523 | 894 | 857 | 572|291 | 6,08| 5,25 37,02
Standard mistake of
medium 062| 055| 040| 056 | 044 | 029(021| 034| 035| 1,35
Interval 1422 | 12,76 | 7,83 |12,60| 1158 | 6,65 |4,49 | 7,69| 9,42 | 26,61
Minimum 484 | 644 | 187 | 3,95| 398 | 359|148 | 3,83 | 2,96 | 28,29
Maximum 19,06 | 19,20 | 9,70 | 16,55 | 15,55 | 10,24 | 5,97 | 11,52 | 12,37 | 54,90
Cv 322 | 275| 405 329| 273| 265 |378| 29,7| 357 | 194
d - difference 1-2 097| 226| 073| 126| 095| 150|061 151| 165| 3,58
t — criteria of student 131| 340| 159| 192| 166 | 436|266 | 359 | 420| 1,96
Damanka-2
Medium 927 | 824 | 449 | 768 | 762 | 422|230 456 | 3,60 40,61
Standard mistake of
medium 039| 038| 023| 036| 036| 019(0,10| 025| 0,17 | 1,22
Interval 1198 | 944 | 592 | 955| 960 | 514|267 | 755| 5,35 36,53
Minimum 338| 440 | 167 | 296 | 390| 201|112| 085 | 0,83 | 24,67
Maximum 15,36 | 13,84 | 7,60 | 1251|1350 7,14 |3,79| 8,41 | 6,18 | 61,20
cv 278 | 304 | 340 304 | 312| 300 (|286| 356| 30,7| 198
d - difference 2-3 056| 089| 080 0,18| 042| 055|045| 1,35| 0,73| 0,19
t - criteria of student 1,18 182 | 283 | 044 | 100| 224 |305| 426| 3,17| 0,13
Damanka -3
Medium 983 | 914 | 530 | 7,86| 8,04 | 4,77 |2,75| 592 | 432 | 40,8
Standard mistake of
medium 026| 031 016 023| 0,21| 015|0,11| 0,20| 0,16 | 0,75
Interval 6,24 | 753 | 432| 522 | 496 | 340|262 | 4,28 | 3,38 | 20,93
Minimum 6,88| 537| 291| 526| 541 | 3,10|143| 3,68 | 2,66 | 32,03
Maximum 13,12 1290 7,22 |10,48|10,36 | 650|405 | 7,95| 6,04 | 5297
Cv 156 | 20,2| 184 | 172| 16,0 | 191|239 | 200 | 216 11,0
d - difference 1-3 041| 137| 0,17 | 108| 053| 09 |0,16| 0,16 | 092 | 3,77
t - criteria of student 061 219, 015| 180 108| 295|068 041 | 238 | 244
Parameters and Features
statistic 608 | 609 | 610 | 611 | 612 | 613 | 614 | 615 | 618 | 619
Damanka-1
Medium 40,96 | 40,85|39,14| 185| 067| 080 |057| 086 | 4,82 | 3,88
Standard mistake of
medium 133| 1,28| 1,76 | 0,15| 0,03| 0,04 |0,03| 004| 032| 0,23
Interval 27,30 27,89 |3380| 345| 0,70| 0,88|066| 1,09| 791| 5,16
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Minimum 30,12 | 28,43 | 2597 | 030| 0,28| 049|028| 045| 082 2,20
Maximum 57,42 | 56,33 | 59,77 | 3,75| 098 | 137|094 | 154 | 873 | 7,36
cVv 17,2 | 166 | 238| 422 | 231| 285|264 | 266 | 356| 315
d - difference 1-2 739 1491231 | 038 | 0,03| 0,00|0,08| 016| 2,36 | 0,89
t - criteria of student 418 | 089 435| 224| 0,71| 005|212 | 299 | 6,23 | 3,47

Damanka-2

Medium 48,35 (4234 |5145| 148 | 064 | 081049 | 0,71 | 245| 2,99
Standard mistake of

medium 1,16 | 1,09| 2,21| 0,08| 0,04| 004|002| 003| 020| 0,11
Interval 41,86 | 30,87 | 6398 | 2,89 | 134 | 127|065| 081| 6,15| 3,06
Minimum 21,74 | 2887 | 266| 031| 0,19| 037|015| 0,27 | 0,34 | 1,66
Maximum 63,60 | 59,74 {9058 | 3,20 | 153| 165|080 | 1,08| 6,49 | 4,72
cv 158 | 168 282| 36,0| 36,2| 343|291| 254 | 530| 251
d - difference 2- 3 044 | 245| 6,28| 1,28| 0,04 | 0,00|0,03| 0,00| 033| 0,46
t - criteria of student 024 131 213| 054| 094 | 008|097 | 026| 1,19 2,7

Damanka-3

Medium 4792 (39,89 |57,73| 154| 060| 081|053| 0,70| 2,78 | 3,45
Standard mistake of

medium 135| 152| 1,94 | 0,07| 0,03| 0,04|002| 003| 0,19| 0,13
Interval 30,44 | 41,27 | 4865 | 191| 0,70| 080|049 | 054 | 460 | 2,65
Minimum 33,35 | 24,01 {4097 | 062| 030| 046 |030| 047| 030 | 2,09
Maximum 63,79 | 65,28 89,62 | 253 | 1,00| 1,27|0,79| 1,01 | 490 | 4,74
cv 16,8 | 229| 202| 28,7| 298| 268|273 | 232| 412 | 219
d - difference 1-3 6,95| 096 |1859| 032 | 0,08 | 0,00|005| 016| 2,04 | 044
t - criteria of student 367| 048 70| 193] 181| 0,14|1,21| 3,19 | 542 | 1,66

According to submitted data:

- coefficient of features variation exceeds luminal — it is evidence of

absence of their normal distribution [2],

- three compared damansk lianas were characterized according to 10

(Damanka-1 u Damanka-2), 5 (Damanka-1 and Damanka-3) and 5 (Damanka-2

and Damanka-3) features differences from 20 measured,

- it arouses to use modern nonparametric bootstrep-method analysis (table

3)[1, 5, 8, 10].

Table 3. — Bootstrep assessment of different damansk lianas on 20 leaves
morphological features, 20009.

Features

Lianas

065-1

065-2

092

601

602

D2

* *

D3

D2 | D3

D2 | D3

D2 | D3

D2 | D3
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Damanka-1 | 091 | 0,73 | 1,00 | 0,99 | 0,95 | 043 | 098 | 0,97 | 0,95 | 0,86
Damanka-2 0,12 0,03 0,00 0,32 0,16
603 604 605 606 607

D2 D3 D2 D3 D2 D3 D2 D3 D2 D3

Damanka-1 | 1,00 | 1,00 | 1,00 | 0,75 | 1,00 | 0,65 | 1,00 | 1,00 | 0,03 | 0,01

Damanka-2 0,01 0,00 0,00 0,00 0,44
608 609 610 611 612

D2 D3 D2 D3 D2 D3 D2 D3 D2 D3

Damanka-1 | 0,00 | 0,00 | 0,18 | 0,69 | 0,00 | 0,00 | 0,99 | 0,98 | 0,77 | 0,97

Damanka-2 0,60 0,91 0,02 0,29 0,83
613 614 615 618 619

D2 D3 D2 D3 D2 D3 D2 D3 D2 D3

Damanka-1 | 048 | 044 | 0,99 | 0,89 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,96

Damanka-2 0,46 0,16 0,60 0,11 0,00

D2 - Damanka-2, D3 - Damanka-3

Comparison of results of 20 features measurements shows that there are

not differences between average only in 24 cases of 60: 60% cases of

differences in their average meanings — the way to attract multidimentional

analysis method.

The method d, [7, 16] is used for determination of morphological leaves

similarity of studied lianas of wild growing grape. In table 4 below it is shown

guantitative leaves characteristics according to their average 10 parameters of
the first features set: from linear feature 065-1 to angular 608. Results of

comparing average data on 10 leaves parameters of 46 North-Caucasus lianas
with 60 etalon herbarium leaves showed in table 5.

Table 4. — Characteristics of studied North-Caucasus lianas
on 10 linear and angular leaves features.

Number Features
Lianas of

leaves | 065-1 | 065-2 092 601 602 | 603 | 605 | 606 | 607 608
1 10 911 10,02 494 | 8,15 | 7,13 | 5,11 | 5,04 | 4,87 | 40,70 | 43,44
2 18 8,34 7,84 3,37 | 6,44 | 579 | 3,85 | 455 | 3,43 | 43,79 | 53,04
3 14 9,37 8,55 368 | 7,23 | 6,13 | 4,34 | 524 | 3,97 | 49,15 | 49,98
4 28 10,24 | 1051 | 523 | 894 | 857 | 5,72 | 6,08 | 5,25 | 37,02 | 40,96
5 43 9,27 8,24 449 | 768 | 7,62 | 4,22 | 456 | 3,60 | 40,61 | 48,35
6 36 9,83 9,14 530 | 786 | 8,04 | 4,77 | 592 | 4,32 | 40,80 | 47,92
7 24 8,11 7,73 3,20 | 7,18 | 505 | 4,66 | 4,01 | 3,53 | 36,02 | 45,90
8 47 12,45 | 10,87 | 501 | 10,86 | 9,60 | 6,00 | 7,27 | 5,40 | 29,26 | 39,64
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9 37 12,62 | 11,47 | 6,11 | 10,34 | 991 | 6,09 | 7,16 | 545 | 34,45 | 4581
10 40 978 | 9,14 | 560 | 829 | 7,63 | 4,75 | 4,74 | 4,22 | 36,40 | 43,95
11 36 13,26 | 11,33 | 6,00 | 11,29 | 10,05 | 6,06 | 7,49 | 5,46 | 30,09 | 39,49
12 35 15,35 | 12,19 | 599 | 12,16 | 11,10 | 6,14 | 7,30 | 5,50 | 38,31 | 53,25
13 4 16,81 | 1493 | 7,41 | 12,95 | 13,47 | 7,87 | 8,74 | 6,79 | 31,85 | 53,65
14 36 13,19 | 10,73 | 5,08 | 10,82 | 9,86 | 558 | 551 | 4,52 | 34,92 | 49,46
15 20 12,40 | 11,73 | 6,11 | 10,48 | 9,00 | 6,17 | 7,52 | 5,74 | 35,51 | 40,31
16 24 942 | 833 | 500 | 7,89 | 6,10 | 4,35 | 539 | 4,01 | 3562 | 47,45
17 37 12,44 | 1158 | 10,24 | 1056 | 857 | 6,23 | 7,30 | 5,59 | 34,02 | 43,43
18 20 11,81 | 11,20 | 7,46 | 10,24 | 9,05 | 6,16 | 7,35 | 5,79 | 33,11 | 38,84
19 26 9,00 | 868 | 467 | 7,49 | 6,73 | 4,72 | 534 | 4,20 | 30,75 | 42,33
20 30 12,80 | 10,69 | 6,01 | 10,10 | 8,63 | 562 | 6,88 | 5,12 | 38,77 | 54,55
21 22 14,91 | 13,15 | 10,94 | 12,26 | 9,96 | 6,87 | 8,04 | 6,26 | 35,58 | 45,44
22 42 927 | 834 | 419 | 754 | 6,12 | 4,32 | 470 | 3,81 | 41,68 | 51,26
23 40 932 | 969 | 501 | 838 | 7,44 |510| 580 | 4,51 | 35,01 | 40,71
24 5 19,40 | 17,05 | 9,81 | 16,07 | 13,19 | 8,63 | 10,67 | 7,55 | 44,76 | 56,67
25 15 959 | 9,30 | 461 | 7,84 | 6,71 | 4,66 | 524 | 4,24 | 42,93 | 46,87
26 14 750 | 7,77 | 3,79 | 585 | 567 | 4,30 | 451 | 3,48 | 43,25 | 50,18
27 40 716 | 7,16 | 429 | 591 | 557 | 3,61 | 461 | 3,44 | 41,46 | 48,99
28 45 593 | 537 | 1,05 | 412 | 579 | 1,24 | 822 | 7,91 | 40,37 | 47,76
29 36 768 | 720 | 361 | 6,02 | 536 | 352 | 4,79 | 3,41 | 44,65 | 48,27
30 26 774 | 714 | 434 | 582 | 536 | 3,74 | 4,09 | 3,27 | 45,37 | 52,05
31 36 960 | 834 | 490 | 7,05 | 6,55 | 4,43 | 491 | 3,84 4714|5431
32 34 970 | 873 | 442 | 7,43 | 6,43 | 4,44 | 480 | 4,09 | 46,12 | 46,59
33 15 901 | 974 | 447 | 784 | 722 | 506 | 6,32 | 4,68 | 37,12 | 42,85
34 15 6,72 | 7,01 | 367 | 558 | 539 | 3,73 | 467 | 3,44 | 38,56 | 47,10
35 31 794 | 840 | 382 | 6,76 | 585 | 4,44 | 515 | 4,12 | 39,20 | 46,14
36 15 6,72 | 7,01 | 367 | 558 | 539 | 3,73 | 467 | 3,44 | 38,56 | 47,10
37 15 822 | 856 | 360 | 695 | 6,31 | 4,50 | 525 | 4,09 | 38,56 | 45,17
38 31 794 | 840 | 3,82 | 6,76 | 585 | 4,44 | 515 | 4,12 | 39,20 | 46,14
39 15 901 | 974 | 447 | 7,84 | 7,22 | 506 | 6,32 | 4,68 | 37,12 | 42,85
40 30 911 | 967 | 481 | 7,96 | 7,25 | 510 | 6,48 | 4,75 | 37,12 | 42,85
41 20 13,81 | 1254 | 7,29 | 11,58 | 10,01 | 6,69 | 7,63 | 6,12 | 39,04 | 43,90
42 40 12,78 | 12,02 | 7,60 | 10,55 | 10,55 | 6,10 | 7,47 | 5,42 | 38,26 | 47,37
43 21 807 | 754 | 422 | 668 | 597 | 393 | 350 | 3,46 | 38,35 | 45,24
44 21 10,69 | 9,61 | 4,09 | 848 | 7,74 | 505 | 573 | 4,72 | 43,41 | 50,85
45 15 851 | 860 | 367 | 6,71 | 6,40 | 4,30 | 4,60 | 4,12 | 43,50 | 45,11
46 31 944 | 873 | 388 | 747 | 6,23 | 441 | 522 | 4,18 | 40,92 | 51,38

Etalon 60 817 | 7,68 | 512 | 6,46 | 562 | 3,72 | 3,26 | 2,94 | 40,99 | 47,71

Comments. liana 1 - Damanka1l, 2008; liana 2 - Damanka2, 2008; liana 3 -
Damanka-3, 2008; liana 4 - Damanka-4, 2009; liana 5 - Damanka5, 2009; liana 6 -
Damanka-6, 2009; liana 7 — Abinskaya-0, 2008; liana 8 — Abinskaya-1, 2009; liana 9 —
Abinskaya-2, 2009; liana 10 — Abinskaya-3, 2009; liana 11 — Abinskaya-4, 2009; liana 12 —
Abinskaya-5, 2009; liana 13 — Abinskaya-6, 2009; liana 14 — Abinskaya-7, 2009; liana 15 —
Abinskaya-8, 2010; liana 16 — Abinskaya-9, 2010; liana 17 — Abinskaya-10, 2010; liana 18
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— Abinskaya -11, 2010; liana 19 — Abinskaya -12, 2010; liana 20 — Abinskaya 13, 2010;
liana 21 — Abinskaya -14, 2010; liana 22 — Abinskaya -15, 2010; liana 23 — Abinskaya - 16,
2010; liana 24 — Maykop-1, 2005; liana 25 — Maykop-2, 2005; liana 26 — Maykop-3, 2006;
liana 27 — Maykop-4, 2009; liana 28 — Maykop-5, 2009; liana 29 — Maykop-6, 2009; liana
30 — Maykop-7, 2009; liana 31 — Maykop-8, 2009; liana 32 — Maykop-9, 2009; liana 33 —
Maykop-10, 2010; liana 34 — Maykop-11, 2010; liana 35 — Maykop-12, 2010; liana 36 —
Maykop-13, 2010; liana 37 — Maykop-14, 2010; liana 38 — Maykop-15, 2010; liana 39 —
Maykop-16, 2010; liana 40 — Maykop-17, 2010; liana 41 — Goryachiy Kluch -0, 2006; liana
42 — Goryachiy Kluch-1, 2009; liana 43 — Khocta-1, 2005; liana 44 — Khosta-2, 2005; liana
45 — Khosta-3, 2005; liana 46 — Dagestan-A, 2006; as etalon ssp. Vitis vinifera silvestris
Gmel. it was taken 60 leaves from 3 state herbariums: 21 leaves of Main botanic garden
(I.T.Vasilchenko and so on), 21 leaves of State Nikitskiy botanic garden (V.N.Golubev,
V.Kosikh and so on) and 18 leaves from Kubanskiy State Agrarian University (I.S.Kosenko,
S.S.Chukuridi and so on).

Table 5. — Differentiation of grape lianas according to complex of the first set
of 10 morphological features.

Ranged distances

43 10 25 2 45 46 22 29
19 16 23 27 32 14 37 30
21 35 38 5 12 34 36 33
39 42 9 1 15 17 40 6
3 20 31 11 26 44 41 18

4 8 13 7 24 28

Indicator of typicalness dy

1.021 1.113 1.133 1.218 1. 249 1. 344 1.412 1.430
1.439 1. 446 1.463 1.482 1.498 1.499 1.531 1.536
1.552 1. 587 1. 587 1. 648 1. 649 1.668 1. 668 1.671
1.671 1.671 1.682 1.690 1.725 1.742 1.814 1.827
1.862 1.883 1. 909 1.915 1.920 1.935 1.980 2.044

2.091 2.248 2.313 2.370 2.521 2.692

According to results of calculation typicalness indicator d, (table 5), the
highest similarity with 60 etalon herbarium leaves Vitis vinifera silvestris
Gmel. at the first set of 10 morphological features (065-1, 065-2, 092, 601,
602, 603, 605, 606, 607 u 608) have shown lianas 43 (Khosta-1, dy = 1,021), 10
(Abinskaya -3, dy = 1,113), 25 (Maykop -2, dy = 1,133), 02 (Damanka -2, dy =
1,218), 45 (Khosta -3, dy = 1,249), 46 (Dagestan-A, dy = 1,344) and the most
atypical — lianas 28 (Maykop-5, dy = 2,692), 24 (Maykop-1, dy = 2,521), 07
(Abinskaya-0, dy = 2,370), 13 (Abinskaya-6, dy = 2,313), 08 (Abinskaya-1, dy =
2,248), 04 (Damanka-4, dy = 2,091) and so on. And according to the first set of
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features last mentioned lianas excel the first in typicalness indicators more than
twice at that.

Calculations of typicalness indicator dy on the second set of
morphometrical features are shown in table 6.

Table 6. — Differentiation of grape lianas on complex of the second block of 10
morphological features.

Ranged distances

31 42 25 32 30 29 27 9
5 6 10 1 16 20 18 26
3 45 22 41 23 4 12 33
39 8 21 15 35 38 19 43
44 40 11 34 36 46 37 2

17 13 14 7 24 28

Indicator of typicalness dy
0. 800 1.181 1.209 1.217 1.221 1.246 1.280 1.321
1.333 1.380 1. 386 1.391 1.410 1.469 1.527 1.533
1.537 1.540 1.596 1.632 1. 634 1.652 1. 666 1.668
1. 668 1. 696 1.706 1.711 1.712 1.712 1.713 1.769
1.772 1.798 1.811 1. 865 1. 865 1.883 1.905 1.922
1.941 2.244 2.266 2.392 2.463 2.550

When comparing lresults of interactive measuring of Iea.ves the same
lianas on the second set of ten features (604, 609-615, 618-619) (table 6) it was
ascertained that the most identical to herbarium leaves examples are lianas 31
(Maykop-8, dy = 0,800), 42 (Goryachiy Kluch -1, dy = 1,181), 25 (Maykop -2,
do = 1,209), 32 (Maykop-9, dy = 1,217) and others, less identical — lianas 28
(Maykop-5, dy = 2,550), 24 (Maykop-1, dy = 2,463), 07 (Abinskaya -0, dy =
2,392), 14 (abinskaya7, do = 2,266), 13 (Abinskaya -6, dy = 2,244), 17
(Abinskaya-10, dy = 1,941) and so on. Hence it appears, according to the second
set of the following 10 features typicalness indicators dy of last lianas excel the
first three times.

Conclusions and recommendations

Selection of leaves by hand or interactive measuring methods is not significantly
different: for examination of the botanic question about belonging of lianas to one eco-
or biotype they should be unified.
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There were not  clear differences on morphometrical leaves features between
three damansk lianas as in 2008 so in 2009.

Solution of botanic question about referring of damansk lianas, as others, to
ampelogrephica  taxon ssp. Mitis vinifera dlvestris Gmd. was hed by using
multidimentional analysis method do. As a result the most similar to
threeherbarium leaves' etalon on complex of 20 morphometrical features are
lianas 25 (Maykop-2) and 29 (Maykop-6), less identical — lianas 28 (Maykop-
5), 24 (Maykop-1), 07 (Abinskaya-0) and 13 (Abinskaya-6).
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