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Abstract

This study was carried out to determine the plant associations distributed in the water-swamp vegetation of
Azerbaijan between 2007 and 2018. Ninety-five plant associations belonging to 5 types were determined according
to their habitat and phytosociological characteristics. Of these, in-water units constitute 33, coastal swamp associ-
ations constitute 24, wet grass associations constitute 13, aquatic forest associations constitute 8, and hydrohalo-
phytes constitute 17 plant associations. In the formation of vegetation, Pragmites austuralis, Juncus litoralis, J.
acutus, Typha latifolia, T. angustifolia, Schoeneplectus marittimus, Potamageton salicifolius, P. pectinatus, Najas
minor ssp. intermedia, N. minor ssp. armata, N. minor ssp. marina, Ceratophyllum submersum, C. demersum,
Polygonum amphibium are the taxa with dense populations. Nymphetum albae, Nelimbio caspici-Nymphetum
albae, Trapetum hyrcanae, Butometum umbellati, Spargenieto-Menyantetum trifoliataea associations are among
the associations that are exposed to extreme anthropogenic effects, narrowing their area, are under threat and need

to be protected.

From fresh grass associations; Carici-Menyantetum trifoliatae, Paspalietum paspalodesi ass. nova Juncetum
lampolodesi ass. nova, Juncetum inflexusi ass. nova,. Cyperetum longusiae ass. nova Sparganieto — Menyantetum
trifoliatea ass. nova were described phytocenologically for the first time in the vegetation of Azerbaijan.
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INTRODUCTION

In the investigation of the phytocenological prop-
erties of the water-swamp plants of Azerbaijan; Oliyev
(1969), Babayev (1974), ofondiyeva (1989), Musayev
(2010) etc. is necessary to record. According to these
researchers; aquatic and swamp plants of Azerbaijan
are as follows:

1. Genuine aquatic plant formation class

2. Formal class of aquatic and dry plants

It is divided into three formation classes: swamp
and riparian vegetation.

I-True aquatic plant formation class

This class is divided into 3 uniform groups (or-
dos):

1. A group of plants that develop under turbulent
water.

This group is divided into 2 half groups;

a) half a group of plants whose roots are not rooted
in the substrate and grow freely in water layers.

b) a semi-group of forms consisting of completely
submerged plants with roots resting on the substrate.

2. A group of plants completely submerged in wa-
ter consists of plants that flower and bear fruit above
the water.

It is divided into 2 halves;

a) The semi-group of submerged, rootless plants
whose flowering and fruiting occur above water.

b) Formation of a half group of plants whose flow-
ering and fruiting occur above the water and whose
roots are attached to the substrate.

3. Formation group of plants whose leaves extend
above the water surface.

This is divided into 2 half groups;

a) The semi-formal group of plants whose leaves
extend above the water surface and whose roots do not
rest on the substrate,

b) A semi-formal group of plants with a portion of
the leaves lying on the water surface and their roots
resting on the substrate.

1. A group of plant formations on the banks of
streams (streams, lakes, reservoirs, canals) and in
swamps.

This group is divided into 2 half groups;

a) half group of large-bodied plants

b) half group of small-stemmed plants

According to habitat diversity in this study, plant
diversity in habitats around rivers, streams, and water
channels (312 taxa) is richer than in swamps (160),
calm, slow-flowing waters (127), and salty lakes and
seashores (114 taxa). Table 1). In his research on the
water-swamp vegetation of Azerbaijan, Aliyev (1966,
1967, 1969, 1971) recorded 94 plant associations, 20 in
water and 46 in both water and land. Babayev (1974)
revealed that 51 plant associations exist in the water-
swamp vegetation of the high mountain regions of the
Lesser Caucasus within the borders of Azerbaijan: 20
in water and 31 in both water and land. Efendiyeva
(1989) determined that 41 plant associations exist in the
water-swamp vegetation of the Absheron peninsula, 11
in water and 30 in both water and land. Musayev (2010)
determined that 32 plant associations exist in the water-
swamp vegetation of the Kur-Araz plain: 12 in water
and 20 in water and on land. Atamov (2008) showed
that Hydrohalophytes are common in the coastal areas
of the Caspian Sea. In water-marsh vegetation, crypto-
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phytes, hemicryptophytes, and therophytes are domi-
nant in number and are among the characteristic fea-
tures of this vegetation. These plants adapt easily to the
water-swamp environment and can easily reproduce in
this environment. Some aquatic plants with rhizomes
and perennial herbaceous stems grow easily in salty
lakes and swamps, while others grow easily in freshwa-
ter lakes and swamps. The distinctive and dominant
species of these types of plants sometimes form plain
and sometimes mixed associations.

Aliyev (1969), in his study on the water-swamp
vegetation of Azerbaijan, detected a total of 94 plant
associations, 46 of which are both in water and on land,
Babayev (1974), in the water-swamp vegetation in the
high mountainous regions of the Lesser Caucasus
found: 20 associations in water, 31 in both water and
land, in total 51. Efendiyeva (1989 and Musayev 2010),
in Absheron peninsula waters, determined that there are
a total of 32 plant associations in the water-swamp veg-
etation of the Kur-Araz plain, 12 of which are in water
and 20 of which are found both in water and on land.

Floristic and phytosociological characteristics, in-
cluding aquatic plant associations, aquatic forest asso-
ciations, and plant associations of halophytic aquatic
areas, were investigated (Musayev, Atamov, 2015; At-
amov, Musayev, 2017; Musayev, Atamov, 2018).
Furthermore, studies carried out to date have shown
that coastal water-swamp ecosystems have been exten-
sively investigated. However, the methods valid world-
wide have not been used in classifying vegetation, es-
pecially based on the principle of dominance, without
considering habitats, the phytocenological structure of
vegetation, and ecological conditions.

Our aim in this study was to investigate the floris-
tic and phytosociological characteristics of plant asso-
ciations belonging to coastal water marsh habitats.

MATERIAL and METHODS

Field studies were carried out between 2007 and
2018 in lakes and swamps located in the plain and
mountainous regions of Azerbaijan, in seaside areas,
especially in Lankaran (Great and Small Kizilagac
Gulf), Samur Deveci Plain (Devechi Port), Candar
Lake and plains of Nakhchivan in the mountainous
parts (Batabat Lake, Araz deryagasi, Goy-gol Lake in
Ordubad land), Kiir Araz plain (Hacigabul, Sarisu), and
Absheron peninsula (Masazir salt lake, Lokbatan, and
Kanligol). Plant samples were collected at different
vegetation periods. The samples were identified using
the 8-volume work "Flora of Azerbaijan" (Karyagin,
1961). These samples were kept in the Herbarium La-
boratory of the Botany Institute of the Azerbaijan Na-
tional Academy of Sciences. Plant life forms were
given according to the Raunkier (1934) system. The
phytosociological characteristics of plant associations
and the creation of vegetation tables were given accord-
ing to the Braun-Blanquet method (Mirkin, & Naumov,

1987) and the "smallest area™ principle, and the syntax-
onomic naming of the associations was given according
to Weber et al., (2000).

RESULTS

For the first time, this research investigated and
syntaxonomically evaluated plant associations distrib-
uted in wet grass habitats of Azerbaijan's water-swamp
vegetation according to the Braun-Blanquet (1964)
method. There were eight plant associations in swamp
oak associations (Atamov, Musayev, Cabbarov 2017),
19 in aquatic habitats (Musayev, Atamov 2020), and 16
in aquatic hydrohalophyte habitats (Atamov, Musayev,
2020). In these studies, plant associations distributed in
the coastal marsh habitats of Azerbaijan were classified
for the first time according to the Braun-Blanquet
method. Their phytosociological characteristics were
classified, and new plant associations were determined.
These associations were distributed in rivers, lakes,
swamps, and places with low water depth.

The lower parts of the stems of these plants,
known as helophyte plants, were located in soil that is
always permanently or seasonally under water
(swamps). Since they have a developed root system,
they become located in soil that is permanently easier
for them to grow together.

Various unions belonging to this class, spread over
large areas, were found in the target regions. It is not
possible to set an exact boundary between these units
because although most of the species that participate in
the union's functioning are common species, it is possi-
ble to see that there are taxa common to other associa-
tions.

Water-swamp plant associations were found eve-
rywhere in Azerbaijan, starting from sea level to high
mountain areas (Grossheym, 1936, 1948, Gulusasvili
1975, Prilipko, 19670, Prilipko et al. 1961; Aliyev,
Halilov, 1976; Haciyev 1970, Haciyev et al. 1979,
1990, 1992a, 1992b; Sultanov, 2000; Ibrahimov, 2005;
Talibov, Ibrahimov, 2008; Mamedov, 2011).

In larger areas, especially in the Absheron penin-
sula, Samur-Devechi, Kiir-Araz plain, Alazan-Eyricay,
Mil-Mugun, Ceyrangol, Qobustan plains, and the regu-
lar parts of Nakhchivan, the areas covered by water-
swamp vegetation in regular areas were larger and
poorer in terms of plant diversity compared to moun-
tainous areas.

When we evaluated according to habitat diversity,
the plant diversity in habitats around rivers, streams,
streams, and water channels (312 taxa) was richer than
habitats such as swamps (160), calm, slow-flowing,
pleasant waters (127). The plant diversity in habitats
around rivers, streams, and water channels (312 taxa)
was richer than that in habitats such as swamps (160),
slow-flowing waters (127), and salty lakes and sea
shores (114 taxa) (Table 1).
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Table 1.

Distribution of Azerbaijan water-swamp flora according to ecosystems

The spreaded environment

| Total / (%)

According to height

Plain 401/79,8
Mountainous 200/ 39,8
According to habitat

Around Stream, Stream, Water Channel 312/62,1
Swamp 160/31,8
Slow Flowing Water, Quaint Watery Lake 127 /25,3
Salt Lake, Sea Shore 114 /22,7
Total 502 /100

In his research on the water-swamp vegetation of
Azerbaijan, C. Aliyev (1969) recorded 94 plant associ-
ations, 20 in water and 46 in both water and land (Table
2).

Babayev (1974) revealed that 51 plant associa-
tions exist in the water-swamp vegetation of the high
mountain areas of the Lesser Caucasus within the bor-
ders of Azerbaijan: 20 in water and 31 in both water
and land (Table 2).

Table 2.
Comparison of water-swamp vegetation in different regions of Azerbaijan
Systematic categories and | In the territory | Minor Absheron Kur-Araz Accordin
habitats of Azerbaijan | Caucasian peninsula plain g to this
(Sliyev, 1969) | high mountain | (Sfandiyeva, | (Musayev, research
Number/% lakes 1989) 2010) Number/

(Babayev, Number/% Number/% %

1974)

Number/%
Vegetation
Type 1 1 1 1 1
Formation class/Class 2 2 2 2 12
Formation group/Ordo 12 8 9 8 16
Formation subgroup - 8 2 4 -
Formation/Wedding Ring | 46 33 18 13 26
Association 94 62 37 30 101
Coastal water-swamp - - - - 24
Wet grass - - - - 10
Water-swamp forest - - - - 9
Salt Lake and marsh - - - - 17
In water 20 22 11 12 33
In water and on land 31 73 30 20 68

Musayev (2010) determined that there are 32 plant
associations in the water-swamp vegetation of the Kur-
Araz plain, 12 in water and 20 both in water and on land
(Table 2). Our syntaxonomic classifications have
shown that the water-swamp vegetation of Azerbaijan
consists of 101 plant associations: 12 classes, 16 orders,
and 26 alliances (Table 2).

Our vegetation studies have shown that water-
swamp ecosystems have been extensively investigated
in the studies carried out to date. However, the methods
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valid worldwide have not been used in the classification
of vegetation, especially habitats, phytocenological
structure of vegetation, and ecological conditions, car-
ried out only based on the principle of dominance with-
out consideration.

Fresh grass associations:

These and canal units are regularly seen in the pine
groves of lakes, swamps, and streams, where water
spreads in winter and summer and retreats in the spring.

focy” "J‘ ' o D

Figure 1. Some common taxa found in green grass type habitats: a.Kizilaga¢ Bay, Lenkeran, 12.07.2012, a view
from the vegetation, b) Lithrum salicaria (Cuxuryurt lake, Samaxi, 13.07.2012) c¢) Phragmites communis (Deve¢i
Harbour, 15.07.2012, d) Potomageton pectinatus, 15.07.2012), 15.07.2012), e) Najas marina (15.07.2012),
Devegi Port), f) Ceratophpyllum demersum (Devegi Port, 15.07.2012), g) Potomogeton densus L. 13.07.2012,
Cuxuryurt lake, Samaxt)
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1. Carici-Menyantetum trifoliatae Behget 1994.

The water depth varies between 5-15 cm, the cover
degree varies between 100%, and the cover size varies
between 60-100 cm. In its flora; Phragmites communis,

Schoenoplectus lacustris, Juncus articulatus is an asso-
ciation with a high probability of encountering species.
It is mainly found in the mountainous areas of
Naxchivan (around Lake Batabat), swampy meadows,
and lake shores (Table 3).

Table 3.
Phytocenological characteristics of the association Carici-Menyantetum trifoliatae Behget 1994.
Sample area No 331 | 332 | 333 | 334 | 335 | 336 | 337 | 338 |339 | 340 | Li | Oc-
Field width (m2) 4 4 10 10 10 8 8 16 16 10 fe | cur-
Altitude (m) 114 | 116 | 117 | 128 | 123 | 137 | 137 | 142 | 143 | 143 | fo |renc
0 0 0 0 0 0 5 0 0 5 rje

Inclination (%) 5 7 7 8 7 6 6 5 4 4 m | clas
Weed height (cm) S S S S S SQ [SQ [SQ |SQ [5Q S
Soil type 60 |90 |90 |9 |97 |90 [100 |60 |80 |80
Number of species B B

P 5¢ |sc |Be |BC [P | B |¢B |BC |BC |BC
Covering degree % 4 3 4 3 3 2 3 4 4 3
Sample area No 80 90 85 90 80 85 95 90 90 85
Character taxa of the association:
Carex riparia 33 33 32 33 |43 43 34 34 32 32 E \%
Menyantes trifoliata +1 . +1 + + + + E 1]
Associates
Phragmites communis + + + + + + + E v
Schoenoplectus lacustiis + + + + E 1
Juncus acutus + + + + + + :: Il
BC*-Boggy grass, CB*- Grassy swamp

In Fig. 2 (), the life form of this union and the
results of the evaluations showing the frequency of oc-
currence of the types in the sample areas are given. In
the phytocenological structure of this association, in
which hydrophytes and hemicryptophytes participate,

a : b :j ¢

L
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species with a very different frequency of occurrence
are encountered according to the sample areas, and this
might be related to the chemical composition of the soil
and water environment in which the association

spreads.
| e
r I‘ 11

d

'

Figure. 2. Ranking of the taxa participating in the fresh grass plant association according to life forms and coin-
cidence class: a. Carici-Menyantetum trifoliatae Behget 1994, b. Paspalietum digitariae ass.nova, c. Juncetum
lampocarpi ass.nova d. Juncetum inflexusi ass.nova, e. Cyperetum longusiae ass. nova, f. Sparganieto-Typhetum
latifolia ass. nova, g. Veronico-Calthetum polypetalae Adigiizel et al. 2009, h. Mentho-Caricetum pseudo-
cyperus ass. Nova, n. Mentho-Carietum pseudocyperus ass. nova.
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2. Paspalietum digitariae ass.nova.

Water depth is 50-100 cm, cover is 40-80%, cover
size is 10-50 cm, species number varies between 2-8,
and its flora includes Ropippa sylvestre, R. amphibia,
Heleocharis palustris, Lemna minor, Potamogeton
pectinatus, P. trichoides, P. crispus, P. perfoliatus, Ra-

Cyperus serotinus, Mentha aquatica, M. pulegium, Sa-
lix alba, Echinochloa crus- galli, Rumex pulchra Najas
minor, Bolboschoenus maritimus, Cyperus longus,
Myriophyllum spictum, Rumex pulcher species are in-
cluded (Table 4).

nunculus saniculifolius, Polygonum amphibium,
Table 4.
Phytocenological characteristics of the Paspalietum digitariae ass.nova association.

Sample area No 491 | 492 | 493 | 494 | 495 | 496 | 497 | 498 | 499 | 500 | Life | Oc-
Field width (m2) 10 |10 [16 |16 |16 |25 |25 |25 |16 |16 |for | cur-
Altitude (m) 60 |60 |so |80 |105 |150 110 | 130 | 135 | 140 | m renc

0 0 0 0 e
Inclination (%) 2 3 3 3 5 4 4 3 3 3 clas
Weed height (cm) S [S Is [sQ [sQ [sQ |sQ [s s [s s
Soil type 80 |95 |70 |75 |70 |8 |8 |60 |60 |65
Number of species BC |BC |[BC |BC |CB |CB |CB |BC | BC | BC
Covering degree % 4 5 5 5 5 4 5 5 5 5
Character taxa of the association:
Paspalium digitaria [ 33 [34 [33 [32 [44 [44 [34 [32 [33 [23 [Hk |V
Associates
Roripa prostrata + + : : : + : + Hk | 11l
Roripa amphibia . . . + . : . . . Hk |1
Heleocharis palustris . . + + + Hk |1l
Potamogeton pectrina- + + . _ _ _ Hd |
tas
Potamogeton trichoides | . . . + . . . Hd ||
Ranunculus sleratus . + + . . Hk ||
Polygonum amphilium | + . Hk |1
Cyperus longus . ) ) + . ) ) + Hk ||
Mentha aquatica . ) + . + ) ) . Hk ||
Mentha pulegium . . . . + + Hk |1
Salix alba . . ) + Ph I
Echlnoghloa erus- + + _ _ Hk |1
var.mutica
Rumex pulchra + . . . + + . + Hk | I
Cyperus longus . ) + + + + + Hk | 1l
Bolboschoenus mariti- + + Hk |
mus
Rumex puleher . + . . . . . . Hk |1
Najas minor + . . + : : . . . Hd |1
Myriophyllum sploatum | . . + + . Hd |1

In the Fig. 2 (b), this association's life form and the
evaluations' results showing the frequency of
occurrence of the types in the sample areas are given. It
was concluded that in the phytocenology structure of
this association, in which panerophytes, hydrophytes
and hemicryptophytes participate, species with very
different frequency of occurrence were encountered
according to the sample areas, and that this was related
to the chemical composition of the soil and water
environment in which the association spread.

3. Juncetum lampocarpi ass. nova.

In all parts of Azerbaijan, from plains to subalpa,
in areas bordering streams and swamps and areas with
a water level of 20-40 cm, the degree of cover is 80-
100%, the cover structure is 80-100%. 100 cm, taxon
number varies between 12-15 and its flora; Carex
paniculata, Elynus compressus, Lysimachia vulgaris,
Menyanthes trifoliata, Orchis palustris, Potentilla
recta, Thalictrum lucidum, Euphrasia pectinata,
Epipactis  palustris, Plantago  major, Lotus
corniculatus, Triglochin polyustris are found in
dominant species (Table 5).
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Table 5.

Phytocenology characteristics of Juncetum lampocarpi ass.nova association.
Sample area No 501 | 502 | 503 | 504 | 505 | 506 | 507 | 508 | 509 | 600 | Life | Oc-
Field width (m2) 16 16 16 16 16 16 10 10 16 16 | for | cur-
Altitude (m) 50 60 |70 |75 80 |80 90 95 120 | 130 | m renc
Inclination (%) 2 2 2 2 3 3 3 3 2 2 e
Weed height (cm) - - - - - - - - - - clas
Soil type 80 70 |70 |75 60 65 60 65 75 |80 S
Number of species BC |BC |BC |BC |BC |BC |CB |CB |[CB | CB
Covering degree % 4 4 4 6 5 7 5 4 5 5
Character taxa of the association:
Juncus lampocargus 34 |44 |44 33 33 32 33 33 43 43 Hk |V
Associates
Carex vesicaria 11 + . + . + + + . . Hk v
Blymus compresus + + + . . + + Hk 11l
Lysimachia vertisilaris | . : . + + + Hk I
Orchis palustris + + . . + . . . Ge 1
Potentilla anseriana + + + + . +1 11 Hk I
Tordylium maximum . + + . Hk I
Genista paluta . . + + . Hk I
Epipactis veratriifolia | + + . . . + Hk 1
Plantago major + + . . + Hk 1
Lothus corniculatus . + + Hk I
Triglochin palustris + + . . Hk I
Menyanthes trifoliata + + Hk I

In the Fig. 2 (c), this association's life form and the
evaluations' results showing the frequency of
occurrence of the types in the sample areas are given. It
has been concluded that in the phytocenology structure
of this association, in which geophytes and
hemicryptophytes participate, species with very
different frequency of occurrence are encountered
according to the sample areas, and that this is related to

the chemical composition of the soil and water
environment in which the association spreads.

4. Juncetum inflexusi ass. nova.

The swamps that dry out in the spring months have
a cover degree of 80%, a cover size of 60-100 cm, and
a number of taxa between 4 and 5. They are found
everywhere in Azerbaijan, from the plains to the
subalpine zone, in swampy pine forests on the banks of
rivers and streams (Table 6).

Table 6.

Phytocenological characteristics of Juncetum inflexusi ass.nova association.
Sample area No 89 90 91 92 93 94 95 96 97 98 Life | Oc-
Field width (m2) 10 (10 [10 [10 [10 [10 |10 [10 |20 |10 for | cur-
Altitude (m) 85 |85 |75 |90 |95 |110 | 115 | 120 | 200 | 250 | ™M E‘I*;‘g:
Inclination (%) 0 2 2 3 3 3 3 3 3 2
Weed height (cm) 70 |75 |70 |60 |65 |65 |70 |70 |60 |75
Soil type CB |CB |[CB [CB [CB |[¢B |[CB |[CB | CB | CB
Number of species | 4 4 3 3 3 3 3 3 4 3
Covering degree % | 80 90 90 85 85 90 85 100 | 90 85
Character taxa of the association::
Juncus inflexus 33 [33 [34 [32 [32 [33 [33 [44 [33 [32 Hk [V
Associates
Junus gerardi 11 + + . . + . . + + Hk | 11l
Lotus corniculatus | + + . + + + + + . Hk I\
Iris acuriloba + . + . + + G 1
Alisma lanceolatum | . . + + . . Hk |
Carex inflata + + + + Hk 1

In the Fig. 2 (d), the life form of this union and the
results of the evaluations showing the frequency of
occurrence of the types in the sample areas are given.
In the phytocenology structure of this association, in
which geophytes and hemicryptophytes participate,
species with a very different frequency of occurrence
were encountered according to the sampling areas, and

that this might be related to the chemical composition
of the soil and water environment in which the
association spreads.

5. Cyperetum longusiae ass. nova

The water depth is 20-40 ¢cm, the cover degree is
90-100%, the cover size is 80-100 cm, the number of
taxa varies between 12-15 and its flora; Phalaris
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arundinacea, lris pseudocorus, Lycopus europalus,
Bolboschoenus maritimus, Lythrum salicaria, Althea
officinalis, Barbarea verna, Potentilla reptans, Rumex
palustris, Polygonum lapatifolium, Oenanthe aquatica.
O. fistulosa dominant species participate together in the

phytoceneological structure of the association. It is
spread in swampy areas in the plains of Samur-Devegi,
Kiir-Araz and Kiir Diizii, Bozdag, Ki¢ik Qafqaz,
Nahgivan and Lankara, and in famous pine meadows
along the canal (Table 7).

Table 7.
Phytocenological characteristics of the Cyperetum longusiae ass. nova association.
Sample area No 511 | 512 | 513 | 514 |515 | 516 |517 | 518 |519 |7 | L O
Field width (m2) 16 16 16 |25 |25 16 16 16 |4 4 |m ur
Altitude (m) 130 | 135 | 132 | 137 | 132 | 132 | 133 | 134 1350 re
0 0 5 5 0 5 5 0 nc

Inclination (%) 3 3 4 5 5 4 5 4 3 3 €
Weed height (cm cl

ght (cm) s s s |sso|ss [sQ|sQ s [so |] s
Soil type 40 |45 |55 |55 |60 |55 |50 |50 |40 45 S
Number of species BC |BC |BC |BC |BC |CB |CB |CB |BC g
Covering degree % 5 6 6 7 7 6 9 11 9 8
Character taxa of the association:
Cyperus longus 53 33 34 33 32 32 11 11 + 33 | Hk |V
Associates
Phleum paniculatum . + . + + . 11 |+ 11 + | Hk {/
Iris carthlinae . . + + + . . . . G 1
Lycopus europaeus + + + + | Hk ||l
Bolboschoenus mariti- + + + + + * lak L
mus 1
Lythrum salicaria : . + + + . . . : : Hk | 1l
Althea officinalis . . . + + + + . Hk | Il
Barbarea minor . . + + , + | Hk |l
Potentilla anseriana + + + + + + + | Hk {/
Rumex pulcher + + + + + + + + + + |Hk |V
Polygonum amphibium . . + + + . Hk | 1l
Oenanthe silaifolia . . . . + . . + . . Hd ||
Oenanthe fistulosa . . . + + . . . Hd ||

In the Fig. 2 (e), the life form of this union and the
results of the evaluations showing the frequency of
occurrence of the types in the sample areas are given.
In the phytocenological structure of this association, in
which hydrophytes, geophytes and hemicryptophytes
participate, species with a very different frequency of
occurrence according to the sampling areas were
encountered, and that this might be related to the
chemical composition of the soil and water
environment in which the association spreads.

6. Sparganieta-Typhetum latifoliae ass. nava.

Water depth 0-20 cm, cover degree 70-100%,
cover size 10-50 cm, taxon number varying between 2-
8, spread with dominant species in its flora, Carex
pseudocyperus, Juncus sparganifolius, Alisma platago-
aquatica, Lythrum salicaria, Mentha aquatica,
Lycopus eurapaeus, Myosotis laxa, Galium palustre
were the most common species. It is spread across the
Kur-Araz Plain, Lonkoran Plain, Kicik Qafgaz, and
especially the Samux-Davagi Plain (Table 8).
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Table 8.

Phytocenological characteristics of the Sparganieto-Typhetum latifolia ass. nova association.

Sample area No 421 | 422 | 423 | 424 | % | 426 | %2 | 428 | 429 | 430 | Life | Oc-
5 7 for | cur-

Field width (m2) 16 16 16 |25 |25]25 16 | 16 16 16 m renc

Altitude (m) 110 [85 |90 |95 |95]110 él 115 | 110 | 120 s

Inclination (%) 3 3 3 2 2 |2 3 |3 2 2 S

Weed height (cm) - - - - - |- - |- - -

Soil type 120 | 110 | 110 [115 |90 |90 |95|80 |95 | 100

Number of species CB | cB | CB | CB (é CB E BC | BC | BC

Covering degree % 4 4 5 5 4 |4 4 |7 7 4

Character taxa of the association:

Typha latifolia 33 |33 22 |22 33|34 |33]|22 11 |33 Hk |V

Sparganium poly- | | hgg by |+ | | s |11 |+ | Hk [

edrum

Associates

Spargonium neclectum | . + . + + + |+ . . Hk | I

Carex diandra + . + + . + . Hk |1l

Juncus subulatus . . + + . + Hk |1l

Allsmg plantago- + | . . + . Hk |1

aguatica

Lytherum salicaria . + . + + . . + . Hk | 1l

Mentha aquatic + . . + + |+ + . Hk | I

Lycopus europaeus . . + + . . + Hk |1l

Myosotis caespitosa . . . . . + + . Th |

Galium palustre . + + . . + . . Hk | 1l

In Fig. 2 (f), this association's life form and the
evaluations' results showing the frequency of occur-
rence of the types in the sample areas are given. It has
been concluded that in the phytocenological structure
of this association, in which therophytes and hemicryp-
tophytes participate, species with a very different fre-
quency of occurrence according to the sampling areas
were encountered, and that this is related to the chemi-
cal composition of the soil and water environment in
which the association spreads.

7. Geranio-Heraclietum trachylomae Adigiizel
et. All. 2009.

This union can be found in the mountainous areas
of Azerbaijan at an altitude of 2000 m above sea level,
on the banks of flowing waters. The Geranio-Heracli-
etum trachylomae association is more common in the
mountainous parts of Kicik Qafqaz, Nax¢ivan and Lan-
kara, in the upper mountain oaks and on the banks of

streams in the Subalp mountains. Heracleum tra-
chyloma and H.sosnovskii, which spread upwards
along the valleys at 2300 m above sea level and some-
times grow up to 2 m in height, easily withstand floods
because their cover and abundance are sufficient. Be-
cause the alluvial substances brought by the water are
collected in the upper parts of the unit, the soils that
became productive have 90-100% vegetation cover.

Since plant associations have yet to be investi-
gated according to the Braun-Blanke method in our re-
gion, this method has been used in the countries adja-
cent to our country with similar vegetation and ecolog-
ical conditions, and topography to define the
association in a syntaxonomic direction. The plant as-
sociation was reviewed syntaxonomically based on the
studies carried out. It is known that this association Al-
chemillo retinervis- Sibbaldietea parviflorae Vural
1996 class is the only syntaxon that represents this as-
sociation (Table 9).
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Table 9.
Phytocenology characteristics of Geranio-Heracleetum trachylomae Adigiizel et al 2009 association.
Sample area No 551 | 552 | 553 | 554 | 555 | 556 | 557 | 558 | 559 | 560 | Life | Oc-
Field width (m2) 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | for | cur-
Altitude (m) 210 | 210 | 190 | 190 | 200 | 200 | 210 | 210 | 210 | 210 | m renc
0 0 0 0 0 0 0 0 0 0 e
Inclination (%) 20 20 20 20 15 15 |20 20 10 10 clas
Weed height (cm) S SQ [SQ |SS [SS [SS |S S S S S
Soil type 55 |55 70 70 |70 |70 |65 65 65 70
Number of species DC [DC |DC |DC |DC |DC |DC |DC |DC | DC
Covering degree % 90 90 85 85 90 90 90 90 85 85
Sample area No 12 9 10 10 8 9 10 9 10 10
Character taxa of the association:
Heracleum trachyloma | 33 33 33 44 | 44 33 33 44 43 43 Hk |V
Geranium palustre +1 |42 |42 | +1 |41 |+l |12 |+l [+l |42 |k |V
Valeriana alliariifolia +1 . +2 +1 . +1 +1 +2 Hk | 1l
Dryopteris thelypteris +2 +2 12 . . . 22 . 12 Hk | I
Character taxa of the Alchemilla retinervis — Sibbaldietea parviflorae classis
Polygonum hydropiper | +1 +1 +1 +1 . . +1 +1 +1 . Hk | IV
Caltha polypetalla 12 . . . 12 12 . . . 11 Hk |1l
Aconitum orientale 12 22 12 12 22 +1 +1 12 +1 . Hk |V
Epilobium perviflorum | +1 +1 +1 +1 +1 +1 +1 +1 +1 + Hk |V
Associates
Rumex alpine +1 +1 +1 +1 +2 +1 +1 11 +1 . Hk |V
Geum rivale . +1 +1 +1 +1 +1 . . +1 Hk | 1l
Heracleum asperum +1 . +1 +1 +1 +1 +1 . Hk | I
Mentha longifolia +1 . + Hk |1
Heracleum pastinacifo- +2 Hk |1
lium
Alchemilla caucasica + . +1 Hk |1
Silene compacta . + . . +1 Hk |1
Cephalaria gigantea +1 +2 . . +1 . Hk |1l
Doronicum macrophyl- +1 . . . HK |
lum
Knautia montana + . : 11 Hk |1
Cirsium incanum +1 +2 Hk |1

In Fig. 2 (), the life form of this union and the
results of the evaluations showing the frequency of oc-
currence of the types in the sample areas are given. In
the phytocenology structure of this association, in
which hemicryptophytes participate, species with a
very different frequency of occurrence were encoun-
tered according to the sample areas, and this might be
related to the chemical composition of the soil and wa-
ter environment in which the association spreads.

8. Veronico-Calthetum polypetalae Adigiizel et
al. 2009.

This union is found in the mountainous parts of
Azerbaijan, on the edges of water springs and streams
at 1700-3200 m altitudes above sea level. It is spread in

Big and Small Qafqgazin, Naxchivan, and Lankaran
mountain regions. Caltha polypetala, the characteristic
species, is a hydrophyte plant and spreads in cold areas.
Another character type is Veronica anagallis-aquatica,
which has a wide distribution amplitude and is more
adaptable to the climate and water temperature, and
only represents the permanent hydrophyte plant associ-
ations that the waters bring to life. It is a plant. This
union has created a strong abundance and cover in the
cold waters. It also controls the light of the habitat, as
both characters form a tight unity. Plants with the low
number of buds and that benefit less from light are more
common in the flora of the union (Table 10).
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Table 10.

Phytocenology characteristics of the Veronico-Calthetum polypetalae Adigiizel et al. 2009 association.
Sample area No 611 | 612 | 613 | 614 | 615 | 616 | 617 | 618 | 619 | 620 | Life Oc-
Field width (m2) 16 16 16 16 25 25 25 16 16 16 | form | cur-
Altitude (m) 175 | 179 | 180 | 180 | 185 | 185 | 195 | 190 | 190 | 180 renc

0 0 0 0 0 0 0 0 0 0 e

Inclination (%) 10 15 15 15 10 10 15 15 20 20 clas
Weed height (cm) Q |S S S S S S S Q [Q S
Soil type 70 60 |70 |70 |80 |80 |80 70 70 65
Number of species DC |DC |DC |DC |DC |DC |DC |DC | DC | DC
Covering degree % 7 7 8 6 4 3 7 8 7 6
Sample area No 80 80 75 85 85 90 90 90 85 80
Character taxa of the association:
Caltha polypetala 43 55 |44 |45 55 55 |33 |33 |44 |55 Hk V
Veronica anagalis- | 12 12 22 11 11 12 12 12 22 11 Hk \Y
aquatica
Character taxa of the classiss Alchemillo retinervis — Sibbaldieta parviflorae
Polygonum persicaria | . +1 +1 11 +1 +1 +1 . Hk 11
Epilobium adnatum +1 +2 11 Hk 1l
Associates
Poa trivialis . +1 11 11 +1 11 11 +1 Hk I\
Geum rivale +1 +1 +1 +1 11 11 +1 Hk \Y
Scrophularia olata +1 | +1 . . 33 +1 | +1 Hk 11
Ranunculus mu- +1 +1 +1 +1 +1 Hk 11
ricatus
Cirsium incanum 12 +1 +1 . +1 +1 +1 Hk 11
Geranium sylvaticum | . . +1 Hk |
Lathyrus aphace +1 +1 Hk |
Mentha longifolia Hk |

In Fig. 2(h), the life form of this union and the re-
sults of the evaluations showing the frequency of oc-
currence of the types in the sample areas are given. In
the phytocenology structure of this association, in
which hemicryptophytes participate, species with a
very different frequency of occurrence are encountered
according to the sampling areas, and this might be re-
lated to the chemical composition of the soil and water
environment in which the association spreads.

9. Mentho-Carietum pseudocyperus ass. nova.

These units can be found in the high mountain
ranges of Azerbaijan, in irrigated areas, lakes, rivers
and irrigated mountain meadows. These units are found
in the Eastern regions of Turkey and Iran and the high

mountainous regions from the north of Iraq to the
Qafgaz Mountains (Ocakverdi et al., 2009).

Since the majority of the plants in the flora of this
association are European-Siberian elements, Querco-
Fagetea Akman, Quezel, Barbero 1978 and Alchemillo
retinervis-Sibbaldietea parviflorae Vural 1996 class
and its related Swertio ibericae-Nardetalia strictae
Vural 1996 He was represented in the th army. This is
concrete proof that the high mountainous regions of
Azerbaijan remain under the influence of the Kolida
subregion of the Euro-Siberian phytogeographical re-
gion. Accordingly, the region's research, which has a
special place syntaxonically, should be continued (Ta-
ble 11).
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Table 11.
Phytocenology characteristics of the Mentho-Caricetum pseudo-cyperus ass. nova association.
Sample area No 623 624 | 625 | 626 | 627 | 628 | 629 | 630 | 631 | 632 | Li | Oc-
Field width (m2) 50 50 |50 |50 |25 |25 16 16 |25 |50 |fe |cur-
Altitude (m) 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | fo | renc
Inclination (%) 2430 | 243 | 214 | 220 | 221 | 223 | 225 | 227 | 229 |235 |r |e®e
0 0 0 0 5 0 0 0 0 m | clas
Weed height (cm) 35 35 |30 |30 |30 |3 |3 |3 |30 |25 S
Soil type Sa Sa Sa Sa Sa Sa Sa Sa Sa Sa
Number of species 75 75 70 70 75 60 65 75 75 80
Covering degree % NC NC |NC |NC |NC |NC |NC |NC |BC | BC
Sample area No 11 9 5 11 11 7 5 5 6 8
Field width (m2) 85 90 |90 |75 |75 |90 |9 |90 |90 |85
Character taxa of the association:
Carex pseudo-cyperus 33 33 33 11 12 33 33 33 33 33 H |V
k
Mentha longifolia 33 22 22 22 22 +1 +1 11 22 +1 H |V
k
Prunella vulgaris +1 +1 12 12 +1 +1 H | HI
k
Character taxa of the Querco — Fagetea classissinifinin
Salvia viridis 12 + + 22 11 | +1 +1 |H | IV
k
Rubus ideaus +1 +1 +1 [ C |1l
h
Scrophularia ovate +1 : . + +1 +1 H [l
k
Character species of the class Alchemillo retinervis-Sibbaldietea parviflorae
Caltha polypetala +1 +1 +1 + H [l
d
Trifolium micronatum . + +1 + H |
k
Associates
Rumex crispus 12 +1 +1 22 11 +1 H | IV
k
Epilobium adnatum +1 +1 11 11 . . + H | HI
k
Geranium sylvaticum +1 +1 T |1
h
Alchemilla sedelmeyer- | +2 +2 +1 . + H |1
iana k
Heracleum trachyloma +2 22 +1 +1 H |1
k

In Fig. 2 (n), the life form of this union and the
results of the evaluations showing the frequency of oc-
currence of the types in the sample areas are given. In
the phytocenological structure of this association, in
which hydrophytes and hemicryptophytes participate,
species with a very different frequency of occurrence
are encountered according to the sample areas, and this
is related to the chemical composition of the soil and
water environment in which the association spreads.

DISCUSSION AND CONCLUSION

Water-swamp vegetation has been studied in
many regions of the world.

Many scientists worldwide have been working to
classify plant types, and studies in this direction con-
tinue today.

Studies on the classification of aquatic habitats in
the world in terms of vegetation diversity show that this

vegetation is very rich in terms of diversity. Mucina.,
Biiltmann et al. (2016).

Water-swamp vegetation has been researched
throughout the world and the European continent and
classified floristically and phytosociologically at the
community level (Dubnya, 2006; Rivaz-Martinez,
Gonzales, et al., 2001; Mucina L, Biiltmann H, Dierf3en
Ketal., 2016).

In Turkey, wetlands (Behget, 1994a, 1994b;
Secmen O. & Leblebici E. (1997); Cakan et al., 2003;
Karadmeroglu, 2007), saline wetlands (Aydogdu et al.,
2002; Hamzaoglu and Aksoy, 2009) and flooded areas
(Kutbay et al., 1998) some phytosociological studies
have been carried out on.

It was noted that in Turkey's wetlands, 23 plant as-
sociations are distributed in water, 31 in coastal mead-
ows, 7 in wet meadows, 1 in wetland tree communities,
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and 21 in saline associations (Se¢men and Leblebici,
1996).

In his studies on Bulgaria's aquatic plant associa-
tions, Hirivnak (2002a, 2002b) emphasized that similar
plant associations exist in the vegetation classification
of the Potametea, Lemnetea, and Charetea classes in the
region.

Gecheva et al., (2013) investigated the aquatic
macrophytes of the streams in Bulgaria. They stated in
this floristic study that their composition was hydro-
phytes, halophytes, and amphiphytes in the region's
aquatic ecosystems.

Yiicel et al. (2010) examined the heavy metal bio-
monitor feature of the Myriophyllum spicatum species,
which is distributed along the Porsuk River in Turkey.
Ocakverdi et al. (2009) noted that water-swamp associ-
ations are common in the vegetation of Kisir Mountain
and spread from the inner streams to the alpine zone.
Some of these associations can be found in the water
marsh plant associations of the high mountainous re-
gions of Azerbaijan.

Korkmaz et al. (2012), in their research conducted
in Samsun Province Golardi Wildlife Protection Area,
made a syntaxonomic evaluation of dune, saline, and
forest-type vegetation.

In Turkey, wetlands (Behget, 1994a, 1994b;
Se¢me and Leblebigi, 1997; Cakan et al., 2003; saline
wetlands (Aydogdu et al., 2002; Hamzaoglu and
Aksoy, 2009) and flooded areas some phytosociologi-
cal studies have been carried out on (et al., 1998).

It was noted that in Turkey's wetlands, there are 23
plant associations distributed in water, 31 in coastal
meadows, 7 in wet meadows, 1 in wetland tree commu-
nities, and 21 in saline associations (Se¢men and Le-
blebici, 1996). In his studies on the aquatic plant asso-
ciations of Bulgaria, Hirivnak (2002a, 2002b) empha-
sized that there are similar plant associations in the
vegetation classification of the Potametea, Lemnetea,
and Charetea classes in the region. Gecheva et al.,
(2013) investigated the aquatic macrophytes of the
streams in Bulgaria. They stated in this floristic study
that their composition was hydrophytes, halophytes,
and amphiphytes in the region's aquatic ecosystems.

Yiicel et al., (2010) examined the heavy metal bi-
omonitor feature of the Myriophyllum spicatum spe-
cies, distributed along the Porsuk River in Turkey.
Ocakverdi et al., (2009) noted that water-swamp asso-
ciations are common in the vegetation of Kisir Moun-
tain and that they spread from the inner streams to the
alpine zone. Some of these associations can be found in
the water marsh plant associations of the high moun-
tainous regions of Azerbaijan. Korkmaz et al., (2012)
in their research conducted in Samsun Province Golardi
Wildlife Protection Area. He made a syntaxonomic
evaluation of dune, saline and forest-type vegetation.

Atamov (2008) showed that Hydrohalophytes are
common in the coastal areas of the Caspian Sea. In wa-
ter-marsh vegetation, cryptophytes, hemicryptophytes,
and therophytes are dominant in number and are among
the characteristic features of this vegetation. These
plants adapt easily to the water-swamp environment
and can easily reproduce in this environment. Some of

the aquatic plants with rhizomes and perennial herba-
ceous stems grow easily in salty lakes and swamps,
while others grow easily in freshwater lakes and
swamps. The distinctive and dominant species of these
types of plants sometimes form pure and sometimes
mixed associations.

In his study on the water-swamp vegetation of
Azerbaijan, Aliyev (1969) found a total of 94 plant as-
sociations, 20 in water and 46 in both water and land.
Babayev (1974) in the water-swamp vegetation in the
high mountainous regions of the Lesser Caucasus: 20
in water, 51 in total, 31 in water and on land,
Efendiyeva (1989) 11 in water in the water-swamp veg-
etation of the Absheron peninsula, 30 in total, 41 in wa-
ter-swamp vegetation of the Kur-Araz plain. Musayev
(2010) It was determined that there are a total of 32
plant associations, 12 in water and 20 in land.

Our yntaxonomic classifications have shown that
the aquatic communities of Azerbaijan consist of a total
of 101 plant associations: 12 classes, 16 orders, and 26
alliances. The vegetation studies in the region showed
that the water-swamp ecosystems have been investi-
gated to a great extent. Still, valid methods worldwide
were not used in vegetation classification. It was
performed only based on the principle of dominance,
without considering habitat types, phytosociological
structure, and ecological conditions. In the next stage,
more detailed research in the large lakes and aquatic
communities within Azerbaijan's borders will reveal
new flora records and plant associations.

In conclusion; Water-swamp communities: Di-
vided into 5 types according to habitat diversity: 1. In-
water communities (33 plant communities in total); 2.
Coast marsh troops ( 31); 3. Wet (moist) grass unions
(13); 4. Aquatic forest associations (8), 5. Hydrohalo-
phytes (17 plant associations). Belonging to aquatic as-
sociations: Ruppietum maritimae, Lemnetum minoris,
Lemnetum gibbae, Lemnetum trisulce, Potametum pec-
tinati, Potametum lucentis, Potametum perfoliati, Po-
tametum pectinato-perfoliati, Potameto Najadetum,
Myriophylletum spicati, Ceratophylletum demersi,
Nymphaetum albae, Nelimbio caspici Nymphaetum al-
bae, Potametum natantis , Trapetum hycanae,
Polygonetum amphibii, Najadetum marinae, Cera-
tophylletum submersum, Myriophylletum verticillati
associations have been defined. Population status:
Pragmites austuralis, Juncus litoralis, J. acutus, Typha
latipholia, T. angustifolia, Schoeneplectus marittimus,
Potomageton salicifolius, P.pectinatus, Najas minor
ssp.intermedia, N. minor ssp.armata, N. minor ssp. ma-
rina, Ceratophyllum submersum, C. demersum, Polyg-
onum amphibium are taxa that have formed associa-
tions in larger areas.

Nymphetum albae, Nelimbio caspici-Nymphetum
albae, Trapetum hyrcanae, Butometum umbellati,
Spargenieto-Menyantetum trifoliataea associations are
among the associations that are exposed to extreme an-
thropogenic effects, narrowing their area, are under
threat and need to be protected.

From fresh grass associations; Carici-Menyante-
tum trifoliatae Behget 1994, Paspalietum paspalodesi
ass. nova Juncetum lampolodesi ass. nova, Juncetum
inflexusi ass. nova, Cyperetum longusiae ass. nova
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Sparganieto-Menyantetum trifoliatea ass. nova was de-
scribed phytocenologically for the first time in the veg-
etation of Azerbaijan.
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