



USE OF DIGITAL AMPELOGRAPHY IN AMPELOGRAPHIC STUDIES

ABSTRACT
It is informed in the article about digital amphelography which is a new branch of ampelography names of more than 400 grapes varieties grown in Azerbaijan by the method and the science of encoding and encryption genetic inheritance traits. Also, in the article it was given ampelo-descriptor of raisin varieties examples of digital encoding and encryption of features. Genetic inheritance of grape varieties by digital ampelographic method, the expression of the signs with the appropriate codes and codes grapes in the international arena describes the hereditary characteristics of ampelo-descriptor in a very concise form of varieties eliminates the problem of international language by creating conditions for creates conditions for the creation of electronic catalogs in the field of ampelography. That's it asAs a result, more effective in the introducton of interstate grape varieties may result in the use of varieties.	Comment by Rizki Nugroho: Make a sentence with correct grammar and easy to understand.

For example or alternative sentence:
This article discusses digital amphelography, a new branch of ampelography that involves the use of encoding and encryption methods to express the genetic traits of over 400 grape varieties grown in Azerbaijan.	Comment by Rizki Nugroho: What its mean????
You mean, “The article also provides examples of digital encoding and encryption of features for raisin varieties” ?	Comment by Rizki Nugroho: Please check the grammar.
Keywords: digital amphelography, varieties, describes, grapes, genetic, codes. 
Introduction
Currently, there are three branches of ampelography in the world - general ampelography (study of the evolution, systematization, distribution, variability and heredity of the Vitaceae Juss., biodiversity of species and varieties, ecological problems, development of research methods, etc.), special ampelography (species, sort, clone). and ampelographic description of forms, study of phenological, agrobiological, uvological, biochemical, economic-technological, etc. features) and interactive ampelography (study of quantitative and qualitative indicators and genetic relationships at the molecular level in grape varieties based on international relations) [1, 6, 7, 8, 9, 10].
As a result of more than 40 years of research work on viticulture at the Institute of Bioresources of the Nakhchivan Branch of ANAS, a new branch of world ampelography, digital ampelography (expression of hereditary traits and characteristics in grapes with codes and codes) was developed. It was used in writing works and in ampelo-descriptor descriptions of grape varieties. More than 400 internationally accepted main genetic traits and forms of hereditary variability of grape varieties belonging to V. vinifera L. species have been coded and encrypted in the world on the basis of OIV descriptors .[2, 3, 4, 5, 14] Accordingly, for the first time in the Republic of Azerbaijan, more than 270 aboriginal and introduced, as well as ampelo-descriptor characteristics of newly created grape varieties, the main genetic traits were expressed in codes and codes in accordance with the method of digital ampelography.  It should be noted that using the methods of digital ampelography, it is possible to make ampelographic descriptions of grape varieties belonging to each nation in a very compact digital form, to prepare electronic catalogs. In this way, it is possible to obtain scientific information on the ampelographic characteristics of grape varieties in the world without the need for translation, and to cultivate economically important varieties on farms by selecting them by entrepreneurs. The preparation of digital ampelographic descriptions of grape varieties grown in Azerbaijan has already begun[11, 12, 13].

EXPERIMENTAL PART

More than 400 grape varieties distributed in the territory of the Republic of Azerbaijan were taken as the material of the research work. Ampelo-descriptor descriptions of the main genetic traits in grapes using appropriate codes are performed as follows. Such coding is given in English, one of the world's means of international communication.
This coding can be translated into the native language of each people of the world and used in their economic activities by reading digital ampelographic descriptions of grape varieties consisting of code and password.

International ciphers and codes of genetic characters of grape varieties
001. Form (openness) tops of young shoots: 1 – closed; 3 – half open; 5 – open. 
003. Intensity of anthocyanin coloring tops: 1- missing or very weak; 3 – weak; 5 – medium 7- prepotent; 9 – very strong. 
004. Young shoot: intensity of white prostrate hairs of the tip: 1 -none or very low; 3 – low; 5 – medium; 7–high; 9-very high. 
010. Color of ventral side of nodes of shoot: 1 – green; 2 – green and red; 3 – red. 
012. Density of erect hairs on internodes of shoot: 1-none or very low; 3-low; 5-medium; 7-high; 9-very high. 
017. Tendrils length: 1 – very short; 3 – short about 15 см; 5 – medium about 20 sm; 7 – long about 25 sm; 9 – very long about 30 sm and more; 
053. Density of prostrate hairs between main veins on lower side of blade (4th leaf) of young leaf: 1 -none or very low; 3 – low; 5 – medium; 7–high; 9-very high. 
065. Size of blade of mature leaf: 1- very small: 3-small; 5-medium; 7-large; 9-very large. 
067. Shape of blade of mature leaf: 1–cordate; 3 – wedge-shaped; 5 – pentagonal; 7– circular; 9- kidney-shaped. 
068. Number of lobes of mature leaf: 1-one (entire leaf); 3-three 5-five; 7-seven; 9-more than seven. 
069. Color of the upper side of blade of mature leaf: 3-pale green; 5-medium green; 7-dark green. 
071. Area of anthocyanin coloration of main veins on lower side of blade of mature leaf: 1-absent; 2- only at the petiolar point; 3- up to the 1st bifurcation; 4-up to the 2nd bifurcation; 5- beyond the 2nd bifurcation. 
074. Profile of blade in cross section of Mature leaf: 1-flat; 2-V-shaped; 3- involute; 4- revolute; 5- twisted. 
075. Blistering of upper side of blade of mature leaf: 1-absent or very weak; 3-weak; 5-medium; 7-strong; 9-very strong. 
076. Shape of teeth of Mature leaf: 1-both sides concave; 3-both sides straight; 5-both sides convex; 7-one side concave, one side convex; 9-mixture between both sides straight (note 2) and both sides convex (note 3). 
079. Degree of opening / overlapping of petiole sinus of Mature leaf: 1-very wide open; 3- open;5- closed; 7-overlapped; 9-strongly overlapped. 082 - Degree of opening / overlapping of upper lateral sinus of mature leaf: 1-open; 3-closed; 5-slightly overlapped; 7-strongly overlapped; 9-absence of sinus. 
084. Density of prostrate hairs between the main veins on lower side of blade of mature leaf: 1 -none or very low; 3 – low; 5 – medium; 7–high; 9-very high. 
085. Density of erect hairs on main veins on lower side of blade of Mature leaf: 1 -none or very low; 3 – low; 5 – medium; 7–high; 9-very high. 
087. The density of bristly omission between the main veins on the lower surface of the leaf 1- missing or very weak; (very rary): 3 – weak (rary); 5 – medium; 7 – prepotent (thick); 9 – very prepotent (very thick). 
093. Length of petiole compared to length of middle vein of mature leaf: 1-much shorter; 3- slightly shorter; 5-equal; 7- slightly longer; 9- much longer. 
094. Depth of upper lateral sinuses of Mature leaf: 1-absend or very shallow; 3-shallow; 5-medium; 7-deep; 9- very deep. 
103. Main color of Woody shoot: 1-yellow; 1 – yellow; 2 – brownish; 3 – reddish-violet; 4 – gray. 
151. Sexual organs of Flower: 1 – fully developed stamens and no gynoecium; 2 – fully developed stamens and reduced gynoecium; 3 –fully developed stamens and fully developed gynoecium; 4 – reflexed stamens and fully developed gynoecium. 
153. Number of İnflorescences per shoot: 1- up to 1 inflorescence; 2- 1,1 to 2 inflorescence; 3- 2,1 to inflorescence; 4- more than 3 inflorescences. 
202. Length of bunch (peduncle excluded): 1-very short; 3- short; 5- medium; 7- long; 9- very long. 
204. Density of Bunch: 1-very loose; 3- loose; 5- medium; 7-dense; 9-very dense. 
206. Bunch: length of peduncle of primary bunch: 1-very short; 3- short; 5- medium; 7- long; 9- very long. 
206. Bunch leg length (lenght of primary bunch stem): 1 – very short about 3 sm; 3 – short about 5 см; 5 – medium about 7 sm; 7 – long about 9 sm; 9 – very long about 11 sm and more. 
207. Wooding of the cluster petiole: 1 - low (only on the basis of the cluster); 5 - medium (up to the half of the cluster petiole); 7 - strong (most of the cluster petiole). 
208. Shape of bunch: 1-cylindrical; 2- conical; 3- funnel shaped. 
220. Length of berry: 1-very short (up to about 6 mm); 3- short (about 7-13 mm); 5- medium (about 14-18 mm); 7- long (about 19-23 mm); 9- very long ( about 23 mm and more). 
223. Shape of berry: 1 – obloid; 2- globose; 3-broad ellipsoid; 4– narrow ellipsoid; 5-cylindric;6- obtuse ovoid; 7-ovoid; 8-obovoid; 9-horn-shaped; 10-finger shaped. 
225. Color of berry skin: 1-green yellow; 2-rose; 3-red; 4-grey; 5-dark red violet; 6- blue black. 
228. Thickness of berry skin: 1-very thin; 3-thin; 5- medium; 7- thick; 9- very thick. 
231. İntensity of the anthocyanin coloration of berry flesh: 1-none or very low; 3-low; 5-medium; 7-high; 9-very high. 
232. Juiciness of Berry flesh: 1-slightly juicy; 2-medium juicy; 3-very juicy. 
233. Juiciness of berry flesh (from 100 g of berries): 3 – small, up to 65%; 5 – average, 65–75%; 7 – high, 75% and more. 
235. Firmness of berry flesh: 1-soft; 2- slightly firm; 3- very firm. 
236. Particularity of flavor of berry: 1-none; 2-muckat; 3- foxy; 4-herbaceous; 5-other flavor than muscat, foxy or herbaceous; 6- tasteless. 
238. Length of pedicel of Berry: 1-very short (up to about 4 mm); 3- short (about 4-8 mm); 5- medium (about 8-12 mm); 7- long (about 12-16 mm); 9- very long ( about 16 mm and more). 
240. Ease of detachment of Berry from pedicel: 1-very easy; 2- easy; 3- difficult. 
241. Formation of seeds of Berry: 1-none; 2-rudimentary; 3-complete. 
243. Weight of seeds of berry: 1-very low(up to about 10 mg); 3- low (about 10- 25 mg); 5-medium (about 25-40 mg); 7- high (about 40-55 mg); 9- very high (about 40 mg and more); 
301. Time of blooming of kidneys: 1 – very early; 3 – early chardonnay 5 – an average; 7 – late; 9 – later. 
303. The beginning of maturing of berries 1 – very early; 3 – early; 5 – average; 7 – late; 9 – later. 
304. Physiological maturity of berries 1 – very early; 3 – early; 5 – average; 7 – late; 9 –later. 
351. Vigor of shoot growth: 1- very weak (up to about 0,5 m); 3- weak (about 216 0,5-1,2 m); 5-medium (about 1,3-2,0 m); 7-strong (about 2,1-3,0 m); 9- very strong (about 3,0 and more). 
452. Degree of leaf`s resistance to (plasmoporaviticolaBerl.) plasmopara: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high or total. 
453. Degree of cluster`s resistance to (plasmoporaviticolaBerl) plasmopara: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 
455. Steadiness degree to an (UcinulanecatorBurill.) oidium of leaves: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 
456. Steadiness degree to an (UcinulanecatorBurill.) oidium of bunch: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 
458. Steadiness degree to grey rot (botrytis cinereaPersof leaves 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 459. Degree of cluster`s resistance to (botrytis cinerea Pers.) botrytis: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 
504. productivity t/ha: 1 - very low (up to about 4 t/ha); 3 – low (about 5-8 t/ha); 5 – medium (about 9-12 t/ha); 7–high (about 13-16 t/ha); 9-very high (about 17 s/ha and more). 
505. Sugar content of must: 1 - very low (up to about 14 g/100 sm3); 3 – low (about 14 -17 g/100 sm3); 5 – medium (about 18-20 g/100 sm3); 7–high (about 21-23 g/100 sm3); 9-very high (about 24 g/100 sm3 and more). 
506. Total acidity of must: 1 - very low (up to about 4 g/dm3); 3 – low (about 4- 6 g/dm3); 5 – medium (about 7-9 g/dm3); 7–high (about 10-12 g/dm3); 9-very high (about 12 g/dm3 and more). 
603. Length of vein of Mature leaf: 1-very short; 3- short; 5- medium; 7- long; 9- very long. 
604. Shoot maturation rate: 1-very short; 3- short; 5- medium; 7- high; 9- very long. 
629 – Vegetation period: 1 – very early ripening (v.p. 120 days or less)early ripening (v.p. 121-130 days); 3 – medium early ripening (v.p. 131-140 days); 4 – medium ripening (141-150 days); 5 – medium late ripening (v.p. 151-160 days); 6 – late ripening (161 -170 days); 7 – very late ripening (v.p. 171 days and more). 
630. Extent [percent] of germination of bud: 1 – very low; 3 – low; 5 – average; 7 – high; 9 – very high. 
631. Frost steadiness of a grade: 1 – very low; 3 – low; 5 – average; 7 – high. 
632. Steadiness of a grade to high temperature: 3 – low; 5 – average; 7 – high. 

The taxonomic description of the grape plant was coded as follows:

01 - Plantae, 002 - Travceobionta, 03 - Spermatophyta, 04 - Magnoliophyta, 05 - Rosanae, 06 -Magnoliopsida, 07 - Maqnoliidae, 08 - Vitaliae, 09 - Vitales, Juss., 10 - Vitaceaeuss, 11 - Vitis. L.,12- V.vinifera L., 13a - V.vinifera ssp. sylvestrisGmel., 013b V.vinifera ssp. sativa DC 

More than 400 grape varieties grown in Azerbaijan were grouped and coded in the following order and a digital ampelographic description was made with encryption:

Raisin varieties: password and code: Az.v.v.ssp. sativa. C.o.s.a. K.
Larvae varieties: password and code: Az.v.v.ssp. sativa. C.o.s.a. R.
Universal varieties: password and code: Az.N.V.v.ssp. sativa. C.o.s.a. U. 
Technical varieties: password and code: Az.v.v.ssp. sativa. C.o.s.c. T. 

The following is an ampelographic description of only raisin varieties grown in the Republic of Azerbaijan in digital form with codes and codes.
Passwords and codes of raisin varieties grown in the territory of the
 Republic of Azerbaijan
	№

	Varieties of raisins
	Password
	Code

	1
	White raisin
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-1

	2
	 Stony raisin 
	Az.V.v.ssp. sativa. C.o.s.a.
	K.1-2

	3
	Asgery 
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-3

	4
	 Crunch raisin
	Az.V.v.ssp. sativa. C.o.s.a.-
	K.1-4

	5
	Yellow Smallberries raisin
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-5

	6
	Brown raisin 
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-6

	7
	Red raisin
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-7

	8
	Marble raisin
	Az.N,V.v.ssp. sativa. C.o.s.a.
	K.1-8

	9
	Nakhchivan black raisin  
	Az.N.V.v.ssp. sativa. C.o.s.a.
	R.1-9

	10
	 Yellow raisin 
	Az.N.V.v.ssp. sativa. C.o.s.a.-
	K.1-10

	11
	Round peely yellow raisin
	Az.N.V.v.ssp. sativa. C.o.s.a.
	K.1-11

	12
	Round peely absheron raisin
	Az.V.v.ssp. sativa. C.o.s.a.
	K.1-12

















White raisins
It belongs to the group of standard raisin varieties of Azerbaijan. It is also widespread in the Ganja-Gazakh region. The variety is named after the color of its berries. It is found in Nakhchivan AR, Absheron peninsula and other grape-growing regions of Azerbaijan.  Belong to the subgroup of eastern table grape varieties (convarorientalissubconvarantasiaticaNegr.) due to their morphological and biological characteristics. There is no synonym.
Password: Az.v.v.ssp. sativa. C.o.s.a.
[image: ]Kod: K.0-1
1. Classification of varieties
01; 02; 03; 04; 05; 06; 07; 08; 09; 10; 11; 12; 13-b; 14.
Ampelo - descriptor characteristic
003/1;  004/1;  010/1;  012/1;  017/3;  053/1;  065/7;  067/1;  068/3;  069/7;  074/1;  075/1;  076/3;  079/5;  082/1;  084/1;  085/1;  087/1;  093/3;  094/3;  103/2;  151/3;  153/2;  202/7;  204/5;  206/5;  207/5;  220/5;  223/6;  225/1;  228/1;  240/1;  241/1;  243/0;  301/8;  303/.8;  351/7;  452/5;  453/5;  455/3;  456/5;  458/9;  504/7;  505/7;   506/3;   604/3;     639/6;    630/9;    631/9;    632/5.
Stony raisin
It is Azerbaijani aboriginal raisins variety. It is spread in Absheron, Salyan, Shamakhi, Jalilabad, Ganja-Gazakh, Nakhchivan AR. According to its botanical and agrobiological characteristics, it belongs to the group of Oriental table grape varieties (convarorientalissubconvarantasiaticaNegr.). Synonym - Solid raisin.
Password: Az.v.v.ssp. sativa. C.o.s.a.
Code: K.1-2
2. Classification of varieties
01; 02; 03; 04; 05; 06; 07; 08; 09; 10; 11; 12; 13-b; 14.
[image: ] Ampelo - descriptor characteristic
001/1; 003/1; 004/1; 010/1; 012/1; 017/3; 053/3; 065/5; 067/7; 068/3; 069/3; 074/3 075/3: 076/3; 079/5; 082/3; 084/1; 085/1; 087/1; 093/5; 094/3; 103/1; 151/3; 153/2; 202/5; 204/7; 204/5; 206/5; 207/1; 2020/3; 223/3; 225./1; 228/3; 230/1; 232/2; 234/2; 236/1; 238/3; 240/2; 241/1; 243/0; 301/3; 303/5; 304/5; 351/5; 452/5; 45385; 45585; 456/5; 458/7; 459/7; 504/5; 505/5; 506/5; 604/5; 629/7; 630/9; 631/3; 632/5.

ASGERY
It is a local grape variety cultivated in Nakhchivan AR since ancient times. It is widespread in Absheron, other regions of Azerbaijan, as well as in the Central Asian Republics and Georgia. It was taken from the Nakhchivan Autonomous Republic to Armenia and cultivated there under the name of Nazeli. It belongs to the group of standard raisin varieties of Nakhchivan AR. According to its morphological and biological characteristics, it belongs to the group of Oriental table grape varieties (convarorientalissubconvarantasiaticaNegr.). There is no synonym.
Password: Az.v.v.ssp. sativa. C.o.s.a.
     Code: K.1-2
. Classification of varieties
01; 02;03;04; 05;06; 07; 08;09; 10; 11; 12; 13-b; 14.
[image: Eskeri-333]4. Ampelo - descriptor characteristic
001/1;  003/1;  004/1;  010/1;  012/1;  017/3;  053/1;  06585;  067/2;  068/5;  069/3;  074/3;  075/1;  046/3;  079/3;  082/1;  084/1;  085/1;  093/3;  094/2; 103/3;  151/3;  153/2;  202/5;  204/5;  206/3;  207/3;  220/3;  223/5;  225/1;  228/1;  230/1;  232/2;  234/2;  234/1;   235/1;  236/4;  238/7;  240/2;  241/;2  243/0;  301/5;  303/3;  304/5;  351/7;  452/3;  453/5;  455/3;  456/3;  458/3;  459/3;  504/9;  505/7;  506/3;  604/7;  629/6;  630/9;  631/5;  632/5. 
   
Yellow Small berries raisin
It is a rare raisin variety of Nakhchivan AR. It is found in Absheron, Ganja-Gazakh, Shamkir and other grape- growing areas. The name of the variety is due to the small size of its pods. It is believed that the white raisin variety originated naturally as a result of clone selection. Belong This belong to the ecological-geographical group of.  Oriental table grape varieties (convarorientalissubconvarantasiaticaNegr.) due to their morphological features and agrobiological features. There is no synonym.

Brown raisin
The local raisin of Nakhchivan AR is a grape variety. Introduction to Ganja-Gazakh region. The name of the variety is given by the color of its berries. It is believed that it was created from a local black currant variety by spontaneous clone selection as a result of folk selection. It belongs to the group of Oriental table grape varieties (convar orientalis subconvar antasiatica Negr.) due to its morphological features and biological features. It has no synonyms.

Red raisin
It is an aboriginal table grape variety grown in Nakhchivan AR for a long time. Widespread in all vineyards. The variety is named after the color of its berries. Information about this grape variety can be found in historical sources dating back to the III millennium found in the area. According to its morphological and biological characteristics, it belongs to the group of Oriental table grape varieties (convar orientalis subconvar antasiatica Negr.). There are numerous clones and variations in Nakhchivan, Ganja-Gazakh and other areas.

Marble raisin
Raisins are a grape variety grown in Nakhchivan AR for a long time. Introduced to Ganja-Gazakh region. This variety is also found in other regions of Azerbaijan and the Central Asian Republics. According to its morphological and biological characteristics, it belongs to the group of Oriental table grape varieties (convar orientalis subconvar antasiatica Negr.). No synonyms.

Nakhchivan black raisin
Aboriginal raisins have been cultivated in Nakhchivan AR since ancient times. The variety is named after the color of its berries. It belongs to the group of standard raisin varieties of Nakhchivan AR. Introduced to Ganja-Gazakh region. It belongs to the group of Oriental table grape varieties (convar orientalis subconvar antasiatica Negr.) due to its morphological features and agrobiological features. It has no synonyms.

Yellow raisin
It is believed that it was created as a result of people’s selection from the ancient variety of white raisins cultivated in Nakhchivan AR. The variety is named after the color of its berries. It belongs to the standard raisin varieties of Nakhchivan AR. Introduced to Ganja-Gazakh, Absheron and other areas. According to its morphological and biological characteristics, it belongs to the group of Oriental table grape varieties (convar orientalis subconvar antasiatica Negr.). Synonym - Golden raisin.

Round peely yellow raisin
It is one of the ancient aborogenic grape varieties of Azerbaijan. Ab.eronyar; madas; ndageni. Yay; lm; .d; rSort is named after the shape of its pods. According to its morphological and biological characteristics, it belongs to the group of Oriental table grape varieties (conva orientalis subconvar antasiatica Negr.). Synonym – Round raisin.

CONCLUSION

- The method of digital ampelography allows to make ampelo-descriptor descriptions in a very concise form, indicating the country and region to which the described grape varieties belong;
- Carrying out ampelo-descriptive descriptions of genetic characteristics of grape varieties with codes and passwords allows for eliminating the language problem in the field of ampelography worldwide. By translating the codes and passwords into English, Russian and other languages, it is possible to obtain excellent scientific information about the ampelo-descriptor properties of all grape varieties;
- Carrying out ampelo-descriptor descriptions of grape varieties consisting of codes and codes with the appropriate digital methodology creates ideal conditions for the preparation of international electronic catalogs of grape varieties belonging to the genus V. Vinifera L. 
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