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KBAI, KHEM, KHER, KW, KWHA, KWHU, MELIT, MW, RV, RWBG, YALT

Biostat Primer 2008 version 5.0. 
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, ,



9

PC-ORD
–

,

phi.

– ,

-00-XXX (GIVD EU-UA-006) «Vegetation database of 
Ukraine and adjacent parts

«International Code of Phytosociological Nomenclature» (Weber at al.,
«Vascular plants of Ukraine: a nomenclatural checklist» 

.
24 , 13 2

.
1548 0,5%).

76 9 19,5%

.
23 : Acalypha australis L., Arum elongatum Steven, Bolboschoenus glaucus
(Lam.) S. G. Smith, Eleosticta lutea (Hoffm.) Kljuykov, M. Pimen & V. N. Tichomirov,
Jurinea paczoskiana Iljin, Reynoutria japonica Houtt. (
Colchicum ancyrense B.L. Burtt, Chrysopogon gryllus (L.) Trin., Hordeum bulbosum
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L., Polypogon monspeliensis (L.) Desf. Scirpus littoralis Schrad. 
Wolffia arrhiza L. , Althenia

filiformis F. Petit, Cerastium pseudobulgaricum Klokov, Halimodendron halodendron
(Pall.) Voss, Hordeum geniculatum All., Phlomoides hybrida Zelen., Solanum cornutum 
Lam. (Hack.) Fernald 

Salicornia borysthenica Tzvelev 
Capparis herbacea Willd. 

XIX – Colchicum ancyrense, Glaucium flavum Crantz,
Symphoricarpos rivularis Suskd. Trachomitum venetum (L.) Woodson subsp.
sarmatiense (Wodson) Avetisjan Caragana scythica
(Kom.) Pojark. Ofaiston monandrum (Pall.) Moq. 
Ornithogalum flavescens Lam.

8 Abelmopsis esculentum (L.) Moench, Asclepias syriaca L., Agrostemma
githago L., Corydalis marschalliana (Pall. ex Willd.) Pers., Petrorhagia saxifraga (L.) 
Link, Phyllitis scolopendrium (L.) Newman, Polystichum setiferum (Forssk.) Woynar,
Rhinanthus serotinus (Schonh.) Oborny

Liliopsida /
Magnoliopsida;

.
Asteraceae (245 /12,7%), Poaceae (183/9,51),

Fabaceae (136/7,06), Brassicaceae (108/5,61), Caryophyllaceae (97/5,04), Rosaceae
(91/4,72), Lamiaceae (90/4,67), Chenopodiaceae (68/3,53), Apiaceae (66/3,43),
Scrophulariaceae (66/3,43).

(59,7%).

Brassicaceae, Chenopodiaceae

.

(924; 48,1%),
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31,5% 166; 8,6%
6,7%): ; 1,7% ; 4,6% 8; 0,4%
5,1%): 

,
-

-

32,4%
– 34,3%.

–

-

,
.

564 29,3 -
545; 28,4%) ; 16,3%) (227; 

11,8%).
144 7,5% 101; 5,3% 28; 1,4%). 

(1455;
75,6%). 

(967; 50,3%).
-

-
.

- . -

(Artemisietea vulgaris, Stellarietea mediae Festuco-Brometea)
,0 0,2%

- (Cakiletea maritimae, Ammophiletea, Festucetea vaginatae
(Festuco-Puccinellietea),

1, 3
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-
(Kalidietea foliati, Therosalicornietea) – Phragmito-
Magno aricetea, Bolboschoenetea maritimi, Juncetea maritimi) –
(Zosteretea maritimae, Potamogetonetea, Ruppietea maritimae) – 3,9%. 

Rhamno-Prunetea

.

,

(
(

)

.

, - (401; 
(319; 16,6%), -

(173; 9%), – (56; 2,9%) 

- -
, , ( )

.

2
( %) (206; 10,7%),

- (38; 1,9%) -
- 63; 3,3% 43; 

2,2%), 20; 1,0%). 
; 6,4%

; 1,1%) - (91; 4,7%).
-

-
-

Asteraceae (32), Rosaceae (25), Caryoph llaceae (18), Fabaceae (16),
Poaceae (12), Lamiaceae (10). 
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Rosa (22), Astragalus (8), Centaurea (8), Otites (8), Cerastium (6), 
Jurinea (6). 

22 : Achillea birjuczensis Klokov, Agropyron
cimmericum Nevski, Dianthus capitellatus Klokov, Gagea tesquicola A. Krasnova,
Galium tomentellum Klokov, Linaria tesquicola Klokov, Minuartia birjuczensis
Klokov, Ornithogalum melancholicum Klokov ex A. Krasnova, Otites dolichocarpus
Klokov, Papaver maeoticum Klokov, Puccinellia syvaschica Bilyk, Rosa bordzilovskii
Chrshan., R. chrshanovskii Dubovik, Taraxacum salsum .

1,1% .

-
-

– –

(1)
-
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.

-

,2 7 - ,8
14,5 - %) 

.

Atriplex 
sphaeromorpha Iljin, Caroxylon laricinum (Pall.) Tzvelev, Limonium suffruticosum (L.) 
O. Kuntze, , Tetradiclis tenella (Ehrenb.) Litv.

-
-

- -

- -
-

(43

(1044; 54,3%)
21,5%) - (260; 13,5%) -

(118; 6,1%) 4,6%).
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848 74
(44 76 9
19,5 .

,

-
,

(85,9%).

-
–

- – Ambrosia artemisiifolia L.,
Anisantha tectorum (L.) Nevski, Cardaria draba (L.) Desv., Centaurea diffusa Lam., 
Conyza canadensis (L.) Cronq., Elaeagnus angustifolia L., Grindelia squarrosa (Pursh) 
Dunal, Xanthium albinum (Widder) Scholz & Sukopp.

(77),
(45), (27). 

,
,

.
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,
-

–

- –
- -

Moreno-Casasola, 1998; -
Tzonev et al., 2005, 2006; 

Isacch t al., 2006

–

(

- -
- -

- - -
-

– –
3).

«

, ,
- (

- ), 
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– - – -
– b – –

– -
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Mucina
et al., 2016) ,

.

Géhu et al. 1984, 1992; Géhu, Uslu,
,

Tzonev et al
Sanda et al., 2008; F g ra 2009, 2011;

1, 2012; Mucina et al., 2016; .

-
,

:
C 2 , 30

, 46 , 160 .

Festuco-Puccinellietea Soó ex Vicherek 1973, Festucetea vaginatae Soó ex
Vicherek 1972, Kalidietea foliati Mirkin et al. ex Rukhlenko 2012, Festuco-Brometea
Br.-Bl. et Tx. ex Soó 1947 Artemisietea vulgaris Lohmeyer et al. in tx. ex von 
Rochow 1951.

– Potamogetonetea Klika in Klika et Novák 1941, Zosteretea Pignatti
1953), Ruppietea maritimae J. Tx. ex Den Hartog et Segal 1964,

- – Phragmit -
Magnocaricetea Klika in Klika et Novák Bolboschoenetea maritimi Vicherek
et Tx. ex Tx. et Hülb. 1971 –

- – Festuco-Puccinellietea, Juncetea maritimi Br.-BI. in
Br.-Bl., Roussine et Negre

,
- , -
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–

Phragmites
australis (Cav.) Trin. ex Steud. ,

,
B lboschoenus maritimus (L.) Palla, Carex L.,

Eleocharis R.Br., Scirpus L. Juncus L.
Potamogeton pectinatus L., P perfoliatus L. (

), Zostera marina L. Zostera noltii Hornem.
-

- Elytrigia elongata (Host) Nevski, E.
repens (L.) Nevski, Festuca orientalis (Hack.) V. Krecz. & Bobr., Puccinellia distans 
(Jacq.) Parl., Artemisia santonica L.

Potametogetonetea, Zosteretea Ruppietea
maritimae 10 -

3 Phragmit -Magnocaricetea,
Bolboschoenetea maritimi Isoëto-Nano-Juncetea). 

– 9

,
Kalidietea foliati,

Therosalicornietea Tx. in Tx. et Oberd. 1958)

.

- -
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, -
Kalidietea foliati

Halimionietalia verruciferae
Golub et al. 2001 11 Therosalicornietea,

Festuco-Puccinellietea (3)
-

32 8 ’
Salicornio-Puccinellion Mirkin in Golub et 

Solomakha 1988, 8 7 5
Juncetea maritim ,

(4-
Cakiletea maritimae Tx. et Preising in Tx ex Br.-Bl. et Tx. 195

Ammophiletea Br.-Bl. et Tx. ex Westhoff et al. 1946
Leymus sabulosus (M.Bieb.) Tzvel., Eryngium maritimum L.,

Cakile maritima Scop., Crambe pontica Steven ex Rupr., Salsola pontica (Pall.) Degen, 
Centaurea odessana Prodan

.

(
) ( )

’ .
–

’
Crithmo-Staticetea Br.-Bl. in Br.-Bl. et al. 1952

(Halimione verrucifera (M. Bieb.) Aellen, Limonium gmelini (Willd.) Kuntze, Kochia
prostrata (L.) Schrad., Puccinellia distans

- Ephedra
distachya L., Carex colchica J. Gay, Festuca beckeri (Hack.) Trautv., Medicago kotovii
Wissjul., Astragalus borysthenicus Klokov, Secale sylvestre Host, Alyssum hirsutum M.
Bieb.

Festucetea vaginatae Helichryso-Crucianelletea maritimae
Géhu et al. in Sissingh 1974).
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Festuco-Brometea
Festuca valesiaca Gaudin, Koeleria

cristata (L.) Pers., Stipa brauneri (Pacz.) Klokov, S. capillata L., S. lessingiana Trin. &
Rupr., S. pulcherrima K. Koch, S. ucrainica P. Smirn.
(Agropyron pectinatum (M. Bieb.) P. Beauv.).

10
.

Festuco-Brometea Br.-Bl. et R. Tx. 1943
Festucetalia valesiacae Br.-Bl. et R. Tx. 1943

Artemisio tauricae-Festucion valesiacae Korzhenevskij et Kljukin in Dubyna et 
Dziuba 2007

Agropyro pectinati-Artemisietum taurici Kolomiychuk et Vynokurov 2016
Cerastio syvaschici-Poetum bulbosae Kolomiychuk et Vynokurov 2016
Ferulo orientali-Agropyretum pectinati Tyschenko 2000 
Seselio tortuosi-Festucetum valesiacae Grechushkina, Sorokin et Golub 2012

Tanaceto millefolii-Galatellion villosae Vynokurov in Kolomiychuk et Vynokurov 
2016

Ephedro distachii-Stipetum capillatae Kolomiychuk et Vynokurov 2016
Goniolimoni taurici-Poetum angustifoliae Tyschenko 1996
Stipo brauneri-Bromopsidetum cappadocici Kolomiychuk et Vynokurov 

2016
Stipo ucrainicae-Agropyretum pectinati Tyschenko 1996
Tanaceto millefolii-Salvietum nemorosae Krasova et Smetana 1999

Stipo lessingianae-Salvion nutantis Vynokurov 2014
Stipo lessingianae-Salvietum nutantis Vynokurov 2014

Artemisio tauricae-Festucion valesiacae -

’
Tanaceto 

millefolii-Galatellion villosae -
-

Stipo lessingianae-Salvion
nutantis - -

-

– V),
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(7) Rhamno-Prunetea Rivas Goday et Borja 
Carb. ex Tx. 1962

(Prunus spinosa L.,
Cerasus fruticosa Pall., Caragana frutex (L.) K. Koch, Crataegus fallacina Klokov,
Ligustrum vulgare L.) -

Crataegus pallasii Griseb., C. taurica Pojark.).

’

-

Salicetea Purpureae Moor 1958

Artemisieta vulgaris Lohm., Prsg. et R. Tx.
in R. Tx. 1950, Stellarietea mediae R. Tx., Lohmeyer & Preising in R. Tx ex von
Rochow

- ,
-

– IV
-

-
Artemisieta vulgaris
Stellarietea mediae 3 2

. Oryzetea sativae Miyawaki 1960
-

Robinietea Jurko ex 

1

Festuco-Puccinellietea, Festuco-Brometea,
Ammophiletea, Kalidietea foliati 3).

8
– Festuco-Puccinellietea, Kalidietea foliati, Therosalicornietea

3 – Festuco-Brometea, Festucetea
vaginatae, Festuco-Puccinellietea, Rhamno-Prunetea .
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(27 4
Phragmito-Magnocaricetea, Bolboschoenetea maritimi, Juncetea maritimi,

Oryzetea sativae))
3.

1 2 3 4 5

1 Potametogetonetea 2 3 8 - 8 - - - -
2 Ruppietea maritimae 1 1 2 - 2 - - - -
3 Zosteretea maritimae 1 1 1 - 1 - - - -
4 Phragmito-Magnocaricetea 2 2 6 - - 6 - - -
5 Bolboschoenetea maritimi 1 2 9 - - 9 - - -
6 Juncetea maritime 1 1 9 - - 9 - - -
7 Therosalicornietea 1 2 9 - - - 9 - -
8 Kalidietea foliati 1 1 11 - - - 11 - -
9 Crithmo-Staticetea 1 2 3 - - - 3 - -
10 Crypsietea aculeatae 1 1 1 - - - 1 - -
11 Cakiletea maritimae 1 1 3 - - - 3 - -
12 Ammophiletea 1 1 8 - - - 8 - -
13 Festucetea vaginatae 1 1 11 - - - 1 - 10
14 Helichryso-Crucianelletea maritimae 1 2 7 - - - - - 7
15 Festuco-Brometea 1 3 10 - - - - - 10
16 Festuco-Puccinellietea 5 8 32 - - - 25 - 7
17 Rhamno-Prunetea 1 4 6 - - - - - 6
18 Salicetea Purpureae 1 1 5 1 - - 4 1 -
19 Robinietea 1 2 2 - - - 2 - -
20 Artemisietea vulgaris 2 3 10 - - - - 9 1
21 Stellarietea mediae 2 3 4 - - - 1 1 2
22 Oryzetea sativae 1 1 3 - - 3 - - -

30 46 160 1 11 27 68 11 43
(

(Artemisietea vulgaris, Salicetea Purpureae, Stellarietea mediae)
(11 Potamogetonetea, Ruppietea maritimae, Zosteretea)).

1954), (1961)
- 2006
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-

,
).

–

-

-

265
.

– – 37, 
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– – 84
– – – 161 –

– – – – 61, 
– 35). 

Damasonium alisma Mill., Colchicum ancyrense, Eleocharis oxylepis
(Meinsh.) B. Fedtsch., Ornithogalum melancholicum Klokov ex A. Krasnova,
Puccinellia syvaschica Bilyk, Crambe L. Stipa L.)

« »
134

»
: Astragaleta borysthenicae, Ephedreta distachyae, Feruleta orientalis, 

Medicagineta kotovii.

-

-
(5 « » (78126,92 ), « » (20720,9

» (50

-
-

-
-

-
9326,2

396,2
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- .
-

-

–
– , 6 –

– 12 –
, 2 – –

;

-
.

-

(
)

Planta Europa
– «Important Plant Areas – IPA). 

IPA

’

IPA
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– htpp://www.plantlifeipa.org/reports.asp

)
; 3

.

’

1.
-

–

2.

.

’
(26,7 (24%) -

(
,

( )

3.
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’

’
-

-
4. -

-
160 6 , 30

2 5 .

49 .

(22
5.

- –
- .

6.

’
,

-

7.

»

5
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– 4 Astragaleta 
borysthenicae, Ephedreta distachyae, Feruleta orientalis, Medicagineta kotovii). 

8.

’ 13-
.

9. Important Plant Areas
(IPA)

IPA

10.
– »

-

’ ’
-

’ .

1.
. – .:

–
2.

]. – .: – 276
3.

–
–

4.
–

–
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5. - -

. – - -
2014. –

6. -

– –

7. Important Plant Areas of Ukraine / V.A. Onyshchenko (editor) / Onyshchenko V.A.,
Kolomiychuk V.P., Chorney I.I. [et al.]. – Kyiv: Alterpress, 2017. –375 p.

8. -

– – C. 19–28.
9.

-
-

–
– –34.

10. -

– – –27.
11. ,

– 2. – –329.
12.

–
– –411. 

13.

– -
- – -23.

14.
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–
–

15. ( )
–

– : – /
– 2012. – 97 –

16.
– 2015. – – -343.

17. Ornithogalum melancholicum Klokov ex A. 
–

2003. – 60 – -191.
18.

– 2003. – 60 – -545.
19. -

– 2008. – 19, -2. –
163–165.  

20. Chrysopogon gryllus (L.) Trin. (Poaceae -
/ // – 2008. –

– –890.
21.

/ – 2011. –
–

22. Trachomitum venetum (L.) Woodson subsp. sarmatiense
(Woodson) Avetisjan (Apocynaceae

– 2013. – – –251.
23.

/ – 2013. – –
326–329.

24. .

– 2013. – – –441.
25.

– 2014. – – -166.
26.

,
– 2011. – –

27. Caragana scythica (Kom.) 
Pojark. (Fabaceae Lindl -
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–
2011. – – –252.

28.

– 2010. – –
–351.

29. Colchicum ancyrense B.L. Burtt

– 2009. – – –616.  
30.

– 2002. –
59 – –486.

31. Tulipa gesneriana
–

2010. – – –134.
32. Bruelheide H. sPlot – a new tool for global vegetation analyses / H. Bruelheide, J.

Dengler, B. Borja Jimnez-Alfaro …, V. Kolomiychuk et al. // Journal of
Vegetation Science. – 2019. – Vol. 30, issue 2. – P. 161-186.

33. Chytrý M. European Vegetation Archive (EVA): an integrated database of
European vegetation plots / M. Chytrý, S.M. Hennekens, B. Jiménez-Alfaro…, V.
Kolomiychuk et al. // Applied Vegetation Scien e. – 2016. – vol. 19, issue 1. – P.
1-20.

34. Kolomiychuk V. Syntaxonomy of the Festuco-Brometea class vegetation of the 
Azov sea coastal zone / V. Kolomiychuk, D. Vynokurov // Hasquetia. – 2016. –

– P. 79-104.
35. Marceno C. Classification of European and Mediterranean coastal dune vegetation 

// C.Marceno, R.Guarino, J. Loidi…, V. Kolomiychuk et al. // Applied Vegetation 
Scien e. – 2018. – Vol. 21, issue 1. – P. 1-27.

36. -

- – 2002. – – –44.
37.

- – 2003. – – –48.
38.

– – 2004. – – –
92.

39.
– 2008. – – –66.
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40.

– – 2009. – – –15. 
41.

// - – 2010. – 12. – –81.
42.

- – 2011. –
. –

43.
– 2011. –

11. –
44.

. – 2012. –
104. –

45. -

- – 2012. – –
46. -

/ – 2013. – .
« - –

107–111.
47. -

– 2017. – 1 (35). – -20.
48.

-
– 2007. – – –51.

49.

– 2008. – – –103.
50.

– 2011. – (30). –
51.

– 2014. – – -182.
52. / 

- – 2012. – –

53. ,
– 2010. – –

– –17.
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54. /

– 2011. – 5 (32). –
55.

– 2013. – – –52.
56.

-
– – –19.

57.

– 2014. – – – 55–59.

58. Eleocharis oxylepis (Meinsh.) B.
Fedtsch. (Scirpus oxylepis Meinsh.)) / //

/ [ . ]. – :
– C. 108.

59–62. ,
/ //

/ [ . . – –
C. 371, 519, 520, 607.

63.
Cymbochasma borysthenica (Pall. ex Schlecht.) Klokov et Zoz (Cymbaria
borysthenica Pall. ex Schlecht.) / ,

// / [
. ]. – : – C. 529.

64. Tulipa ophiophylla Klokov et Zoz (~ T. 
biebersteiniana Schult.f. s.l.)) /
// / [ . ]. – :

– C. 147.
65. (Calophaca wolgarica (L. f.) DC.) / 

//
. – – C. 453.

66–67. /
//

/ [ . ]. – – C. 57, 71.

68.

//
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– 2003. – – –
68.

69. -
//

– – –56.
70.

– -
2005. – –33.

71.

– – – –117.
72.

– – –115.   
73.

–
2009. – –3. – –84.

74.
// 

– 2010. – – –71.
75.

-

100- – –
464–472. – – -

76.

– – –133.
77.

-

. -
(17– – – –
144.

78.
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– 2011. – –

79.

– 2012. – –
–80.

80.
– 2013. – – –84. 

81.
-
– .

– –109.
82. Glycyrrhizeta glabrae

/ -
-

-
-

– Conservation Biology in
Ukraine». – – – -144.

83.
– 2011. 

– 12 . – 95 100.
84. -

– 2014. – – –83.
85.

–
- – –156. 

86.

– – -34.
87.

/ 
– 2012. – –

88. , 

– 2013. –
– 8–135.

89. -
-

– –
2005. – –84. 
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90.

– – –286. 
91.

– 2011. – –
92.

– 2004. – –10. – –
17. 

93.
/

–
– –93.

94.
-

- – – –161.
95.

- -
– – .

– –51.
96.

. II . . 50-

- – – –10.
97.

–
« », 2003. – –281.

98. -
-

- -
– –

– –114.
99.

/
-

– – –
- - – –95. 
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100.

- -
- –

– –252.
101. -

- –
– –62.

102.
/

-
(27– –
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SUMMARY

Kolomiychuk V. P. Structure, Dynamics and Protection of Coastal 
Ecosystems Phyitodiversity of the Sea of Azov. – Manuscript.

Thesis for the degree of Doctor of Biological Sciences, speciality 03.00.05 –
“Botany”. – M. G. Kholodny Institute of Botany of the National Academy of Sciences 
of Ukraine, Kyiv, 2020.

The thesis presents the results of a comprehensive analysis of phytodiversity of the 
Sea of Azov coastal zone. The history of botanical research of the Sea of Azov coastal 
zone is analyzed. It is established that the flora of vascular plants of the Sea of Azov 
includes 1924 species from 613 genera, 122 families and 4 departments. Various types 
of analysis have been performed, on the basis of which the flora charasteristics are 
elucidated. Synanthropic fraction of the Sea of Azov coastal zone flora is investigated,
its analysis is made, the level and characteristics of its synanthropization is studied. 
Syntaxonomical composition of regional vegetation by dominant classification is 
established (7 types of vegetation, 149 formation and 517 associations). 
Syntaxonomical scheme of the vegetation is developed on the basis of floristic 
classification of Braun-Blanquet school, which includes 22 classes, 30 orders, 46
unions, 160 associations. Among these, 1 union and 5 associations are described for the 
first time. Natural and anthropogenic changes of the vegetation of the region are 
analyzed. The current status of taxa populations, which are protected at international, 
national and regional levels and plant communities of the “Green Book” is clarified. On 
the basis of sozological analysis it is offered to add 6 species of the Sea of Azov coastal 
zone flora to the 4th edition of the Red Data Book of Ukraine, and 4 rare formations –
to the 3rd edition of the Green Data Book of Ukraine. Measures and recommendations 
for protection and sustainable use of phytodiversity within the Sea of Azov coastal zone
are proposed. The Red Data Book of Pryazov’ya region, ecological network and system 
of Important Plant Areas, which have been developed by us, will make it possible to 
improve nature conservation in Pryazov’ya.

Keywords: phytodiversity, coastal zone, the Sea of Azov, flora, vegetation 
classification, dynamics, synanthropization, protection, optimization of nature 
management, management.
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