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Abstract: The paper presents three river-meadow woody associations, widely spread

along the river beds of the Suceava river and its affluents. The associations Salicetum

albae Issler 1926, Saponario-Salicetum purpureae (Br.-81. 1930) Tschou 1946 and

Sal ici purpureae-Myricarietum Moor 1958 are included in the class Salicetea

purpureae Moor 1958, the order Salicetalia purpureae Moor 1958 and are analysed
from a coenotaxonomic and phytogeographical point of view, as well as from the

point of view of their bioforms and the spectrum of ecological indices.
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Introduction

The studies have been carried out in the area of Părhăuţi, Todireşti, Humoreni

(the Soloneţ brook), Straja (the Măgura brook), Prelipca (the Suceava river), Vicovu

de Jos, Brodina de Jos. The three associations are widely spread in the Suceava county

as well as all over the country. The present paper aims at analysing the three

associations, widely spread on the banks of the Suceava river and its affluents, from

a chorological, ecological, coenotaxonomic, phytogeographical point of view, as well

as from the point of view of their bioforms and the spectrum of ecological indices.

Material and methods

The associations have been outlined by using the method of the

Phytocoenologic School from Zürich-Montpellier. The names of the associations

were established according to the "International Code of Phytosociological

Nomenclature" (Weber et al. 2000). The associations were included in a

coenotaxonomy according to the works signed by Gh. Coldea (1991) and T. Chifu

(2006). The phytocoenologic tables contain the description of the illustrative,

dominant and differential associations, based on the methodology developed by Al.

Borza & N. Boşcaiu (1965). The values of ecological indices have been established

using the works signed by Ellenberg H. (1974) and Kovâcs J. A (1979) and the flora

elements and biological forms have been established according to the works belonging

to V. Ciocârlan (2000).

Results and discussion

The coenosystem we opted for is the following one:

The class Salicetea purpureae Moor 1958, the order Salicetalia purpureae

Moor 1958, the alliance Salicion albae Soo 1930, the associations: Salicetum albae

'
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Issler 1926, Saponario-Salicetum purpureae (Br.-81. 1930) Tschou 1946, the alliance

Salicion elaeagno-daphnoides (Moor 1958) Gras in Mucina et al. 1993, the association

Salici purpureae-Myricarietum Moor 1958 (Chifu 2006, Tomescu 2006).

1. The association Salicetum albae Isler 1926 (syn. Salicetum albae-fragilis R.

Tx. 1937) is included in different systems of classifications of the types of habitats, as

follows: NATURA 2000: - 92A0 Salix alba and Populus alba galleries; EMERALD:

144.66 Ponto-Sarmatic mixed poplar riverine forest; CORINE: no correspondent;

PALAEARCTIC HABITATS: 44162 Pontic willow galleries; EUNIS: G1 .1142 Ponti-

sarmatic steppe willow galleries; ROMANIAN HABITATS: R4407 Danubian Forests of

white willows (Salix alba) with Rubus caesius; TYPES OF ECOSYSTEMS: 9817 Riverside

willow coppice with Rubus caesius-Galium aparine; TYPE OF FOREST: 9511 Riverside

willow coppice in the river meadows of inner waters (s) (Doniţă et al. 2005).

This association is widely spread all over the country, in the river meadows

as more or less wide bands which follow the course of the rivers, or in the river

meadow of the Danube, where it covers large surfaces. In the Suceava county, the

association was noted in the basins of the Moldoviţa and Ostra-Suha rivers (Mititelu

et al. 1989). According to the literature we studied, this association has not been

noted so far in the hydrographie basin of the Suceava river; we only identified

phytocoenoses of this associations along the brook Soloneţ, in the area of Părhăuţi

and Todireşti, at the altitude of 310-330 m.

The phytocoenoses of this association are limited to the river meadow liable

to flooding of the water streams, usually under the form of bands, being adapted to

the excess of water which sometimes lasts for a few months. The soils belong to the

category of alluvial, sandy or sandy-argillaceous, moist up to boggy.

Along with the characteristic species Salix alba and the species specific to the

superior coenotaxa of this association (Tab. 1), there are numerous other species

specific to other classes, with whose phytocoenoses they enter in contact. We only
identified three species characteristic to the alliance Salicion albae, the order

Salicetalia purpureae and the class Salicetea purpureae, species which actually give
the association its physiognomy. Along with these other 8 species specific to the

shrubbery in the class Rhamno-Prunetea are to be found, as well as 3 species from

the class Querco-Fagetea. Due to the great anthropo-zoogenous pressure these

phytocoenoses have to cope with, there are also numerous species of segetal and

ruderal weeds from the classes Artemisietea vulgaris, Stellarietea mediae and Gallio-

Urticetea. Due to the high degree of humidity of the soil through the entire year, a

lot of species from the class Phragmiti-Magnocaricetea appeared.
In the 6 surveys we have carried out, we identified 80 species, with an average

of 21 species per survey. The stratification of these phytocoenoses is obvious, the

arborescent layer being formed of exemplars of Salix alba and Salix fragilis, very

rarely of Fraxinus excelsior or Salix capraea, with a coverage of 35-90%. The bush

layer is relatively well represented as individuals as well as species, of which the

most frequent are: Cornus sanguinea, Evonymus europaeus, Sambucus nigra, but

especially Rubus caesius, which forms here and there a continuous layer which

covers entire surfaces. The herbaceous layer is formed mainly of tall lush species,
such as: Urtica dioica, Petasiies hybridus, Phragmites australis, Lycopus europaeus,

Scutellaria galericulata, Cucubalus baccifer, Aegopodium podagraria, Equisetum
telmateia, Echinocystis lobată.
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The spectrum of the bioforms is dominated by the hemicryptophyte species

(48.39%), followed by the phanerophytes, with a relatively little share (17.74%), but

which reperesent the greatest share of the phytomass. Very well represented are the

geophyte species (17.74%), followed by the therophytes (9.68%) and hemitherophytes

(6.45%). The phytogeographical spectrum is dominated by the Euroasian element

(Euras. - 49.21%), followed by the European element (Eur. - 15.87%) and by the

circumpolar element (Circ. - 15.87%), followed by the übiquitarian, cosmopolitan
and adventive, each with 6.35%. The other 4 elements (central-European, Pontic,

Dacian, Carpathian endemisms) are less well represented (1.59% each).

The spectrum of the ecological indices: regarding the preference for light, we

have noticed the existence of a large nucleus of species, with the maximum

represented by the subheliophile species (L7); regarding the preference for

temperature, the greatest proportion belongs to the amphitolerant species (Tx),

followed by the mesothermal ones (T5); as far as the continentalism of the species

is concerned, the greatest proportion belongs to the intermediary category between

the oceanic and the suboceanic climate (КЗ); regarding the soil humidity, the

mesoxerophyte species (F5) are best represented, as well as the mesophyte-

mesohygrophyte species (F8) and the mesoxerophyte-mesophytes (F6); regarding

the preferences of the species for the soil reaction, the majority is made up of

indifferent species (Rx), but the neutrophile species are also well represented (R7);

regarding the preferences of the species for the amount of nitrogen accessible in the

soil, best represented are the eunitrophile (Nx), nitrophile and meganitrophile species.

The averages of the ecological indices for this association have the following

significance (Fig. 1): the value of the average light index is relatively high (6.52),

which is correlated with the great number of subheliophile species; the relatively

low average of the temperature index (5.52) indicates the significant number of

mesothermal species; the relatively high average of the index of humidity (6.48) fits

the stations and soils these phytocoenoses occupy; the relatively high average of the

index of the soil reaction (6.94) reflects the presence of the neutrophile species and

of the soils with neutral reaction; the relatively high average of the index of the

preferences of the species for the amount of free nitrogen (6.58) confirms the

significant content of nitrates and soil nitrates, as a result of the great anthropo-

zoogenous these phytocoenoses have to deal with.

2. The association Saponario-Salicetum purpureae (Br.-81. 1930) Tscou 1946

(Syn.: Salicetum purpureae Wendelberger-Zelinka 1952) is included in different

systems of classification of the types of habitats, as follows: NATURA 2000: no

correspondent; EMERALD: !44.1 Riparian willow formations; CORINE: 44.122

Mediterranean purple willow scrub; PALAEARCTIC HABITATS: 44.123 Balkan

willow scrub (Saponario off-Salicetum purpureae); EUNIS: F9.12 Lowland and

collinear riverine (Salix) scrub; ROMANIAN HABITATS: R4418 Red osier shrubbery

(Salix purpureae) (Doniţă et al. 2005).

This association is frequent, being quoted and studied by many authors, the

phytocoenoses of these associations being spread in Transylvania, on the Sălătruc

Valley, in Banat in the Locvei Mountains, or in The Danube defile (Sanda et al. 1980).

Mititelu et al. (1989) localise only one place for this association in the Suceava

county, namely Frătăuţii Vechi. Our research led to the identification of phytocoenoses

of this association in Humoreni, on the Soloneţ brook, at an altitude of 350 m.
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The phytocoenoses of this association develop under the form of clusters or

bands of variable sizes, along rivers or brooks, in the immediate proximity of water or

on the sands of the river bed. The variable level of the water and the surplus of humidity

in summer causes numerous mesohygrophile or ruderal species to appear. The soils

belong to the category of alluvial, sandy or sandy-argillaceous, moist up to boggy.

Along with the characteristic species Salix alba, there is a quite heterogenous

group of species, beginning with the ones specific to the coenotaxa superordinated

to this association (Table 1), and carrying on with numerous other species specific

to the river meadows and riverside coppices or even to the ruderal ones. In our two

surveys we identified only 6 species of the alliance Salicion albae, the order

Salicetalia purpureae, the class Saliceaea purpureae or of other coenotaxa inferior

to this, but with a plethora of mesohygrophile species from the class Festuco-

Brometea. 35 species have been identified, with an average of 22 species per survey.

Regarding the vertical stratification of the phytoindividuals, one can distinguish

only two layers, the tallest one being made up of shrubs, represented by Salix

purpurea and Salix alba, and the herbaceous by a multitude of tall herbs and

disseminated samples of short species which could make up a third layer.

The spectrum of the bioforms is represented by the hemicryptophyte species

(52.94%) followed by geophytes and therophytes (11.76% each). The phanerophytes

are less well represented (8.82%), but are significant for their biomass, and are followed

by therophytes (8.82%) and chamephytes (5.88%). The spectrum of the flora elements

is dominated by the Euroasian element (Euras.-57.14%), followed by the circumpolar

element (Circ.-l 1.43%) and the cosmopolitan one (Cosm.-8.57%). The European

element is not at all well represented (Eur.-5.71%), and the central European (Centr.

Eur.-2.86%). These three European elements make up together a total of 65.71%. The

other elements (Dacian, Mediterranean and Pontic) are represented by 2.86% each.

The spectrum of ecological indices (Fig. 1): regarding the preference for

light, we have noticed the existence of a large nucleus of species, with the maximum

represented by the subheliophile species (L7), followed by the subheliophile-heliophile

(L8); regarding the preference for temperature, the greatest proportion belongs to

the amphitolerant species (Tx), followed by the mesothermal ones (T5); as far as the

continentalism of the species is concerned, the greatest proportion belongs to the

intermediary category between the oceanic and the suboceanic climate (КЗ); regarding
the soil humidity, the mesoxerophyte species (F5) are best represented, as well as

the mesophyte-mesohygrophyte species (F8) and the mesoxerophyte-mesophytes (F6)

and the amphitolerant ones (Fx); regarding the preferences of the species for the soil

reaction, the majority is made up of indifferent species (Rx); regarding the preferences
of the species for the amount of nitrogen accessible in the soil, best represented are

the eunitrophile (Nx).

The averages of the ecological indices for this association have the following

significance (Fig. 1): the value of the average light index is high (7.14), which is

correlated with the great number of subheliophile species; the relatively low average

of the temperature index (5.46) indicates the significant number of mesothermal

species; the surprising relatively low average of the index of humidity (5.30) is due

to the multitude of amphitolerant and mesoxerophite species; the relatively high

average of the index of the soil reaction (6.92) reflects the presence of the neutrophile

species and of the soils with neutral reaction; the relatively high average of the
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index of the preferences of the species for the amount of free nitrogen (6.16) confirms

the significant content of nitrates and soil nitrates, as a result of the great anthropo-

zoogenous these phytocoenoses have to deal with.

3. The association Salici purpureae-Myricarietum Moor 1958 (Syn.:

Myricarietutn germanicae Rubel 1912) is included in different systems of

classification of the types of habitats, as follows: NATURA 2000: Alpine rivers and

their ligneous vegetation with Myricaria germanica; EMERALD: !44. Riparian willow

formations; CORINE: 44.111 Willow-tamarisk brush; PALAEARCTIC HABITATS 1999:

44.111 Pre-Alpine willow-tamarisk brush; EUNIS: F9.111 Pre-Alpine willow-tamarisk

brush; ROMANIAN HABITATS: R4415 Box Thorn Dacian shrubberies {Myricaria

germanica) (Doniţă et al. 2005).

The association is widely spread in the Oriental Carpathians, Meridional

Carpathians and Occidental Carpathians, along rivers and brooks from the lower

middle mountaineous stratum, being practically quartered on the bank of the major
river bed of the respective water stream. In the Suceava county, the association is

to be found under the name Myricarietum germanicae Rubel 1912 (Mititelu et al.

1989), 9 localities being mentioned, of which only two are found in the hydrographical
basin of the Suceava river, Frătăuţii Vechi and Marginea respectively. Phytocoenoses
of this association have been identified in the field studies we carried out in Prelipca,

Vicovu de Jos and Straja, on the Suceava River and the Negru brook in Brodina de

Jos, at an altitude of 270-900 m.

The phytocoenoses of this association often develop in clusters of variable

sizes, in the river beds or along rivers or brooks, in the gravel ground and sands,

in frequently flooded areas. The level of the water is variable, there being a high

level of humidity in the soil throughout the year, and only the superficial horizon

can dry up in sunny periods. The soils are alluvial.

Along with the characteristic significant species Salix purpurea and Myricaria

germanica, there are numerous mesophyte and mesohygrophyte species from the

class Molinio-Arrhenatheretea, or numerous forest species, specific to the class

Querco-Fagetea, mainly in the surveys carried out on the Negru brook (Brodina)

where the forest phytocoenoses practically borders the brook. In the three surveys

we studied we identified 61 cormophyte species, with an average of 29 species per

survey (Table 1).

The spectrum of the bioforms is dominated by the hemicryptophyte species

(61.67%) followed by phanerophytes (15%) and geophytes (10%). The therophytes

and hemitherophytes have only 6.67% and the chamephytes 1.67%. The

phytogeographical spectrum is dominated by the Euroasian element (Euras.so%),

followed by the European element (Eur.ls%). The circumpolar element (Circ. 13.33%)

is quite important: the central European (Centr. Eur.) and the Pontic one (Pont.) have

only 3.33%. The adventive, alpine and subatlantic elements have only 1.67% each.

The spectrum of ecological indices: regarding the preference for light, we

have noticed the existence of a large nucleus of species, with the maximum

represented by the subheliophile species (L7), and that of the two neighbouring

categories; regarding the preference for temperature, the greatest proportion belongs

to the amphitolerant species (Tx); as far as the continentalism of the species is

concerned, the greatest proportion belongs to the intermediary category between the
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oceanic and the suboceanic climate (КЗ); regarding the soil humidity, the

mesoxerophyte species (F5) are best represented, as well as the mesophyte-

mesohygrophyte species (F8) and the mesoxerophyte-mesophytes (F6); regarding

the preferences of the species for the soil reaction, the majority is made
up of

indifferent species (Rx), also the neutrophile (R7 and R8); regarding the preferences

of the species for the amount of nitrogen accessible in the soil, best represented are

the eunitrophile (Nx), as well as the oligonitrophile (N3) and mesonitrophile (N5).

The averages of the ecological indices for this association have the following

significance (Fig. 1): the value of the average light index is high (6.79), which is

correlated with the great number of subheliophile species; the relatively low average

of the temperature index (5.22) indicates the significant number of mesothermal species

and of circumpolar species; the average of the index of humidity (5.50) is due to the

multitude of xerophyte to mesophyte-mesohygrophyte species, which finally

counterbalance the value of the average; the relatively high average of the index of the

soil reaction (6.93) reflects the
presence

of the neutrophile species and of the soils with

neutral reaction; the relatively low average of the index of the preferences of the species
for the amount of free nitrogen (4.57) indicates the presence of alluvial soils in which

there is a low amount of free nitrogen, fact reflected as well in the distribution of the

species on the spectrum of the preferences for the amount of free nitrogen from the soil.

Fig. 1 Average values of the ecological indices for the associations under study

Conclusions

The associations under study have a similar chorology and ecology, sometimes

occupying neighbouring stations with very close characteristics, fact confirmed also

by comparing the
averages of the six ecological indices. Nevertheless, the flora

composition is different especially from the point of view of the characteristic and

significant species. As far as the participation of the different bioforms and flora

elements is concerned, each association presents its own spectrum with some

similarities.
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From the coenotaxonomic point of view, the coenosystem used in this paper

is appropriate, aspect reflected in the specific structure of studied phytocoenoses.
The averages of ecological indices have similar values, but reflect the difference to

the soil trophycity and the water regime, characteristic for the site of these

phytocoenoses associations.
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VEGETAŢIA LEMNOASĂ DE LUNCĂ DIN BAZINUL RÂULUI SUCEAVA

Rezumat: Lucrarea prezintă trei asociaţii lemnoase de luncă, cu răspândire mare în

lungul albiilor râului Suceava şi a afluenţilor acestuia. Asociaţiile Salicetum albae Issler

1926, Saponario-Salicetum purpureae (Br.-81. 1930) Tschou 1946 şi Salici purpureae-

Myricarietum Moor 1958 sunt încadrate în clasa Salicetea purpureae Moor 1958, ordinul

Salicetalia purpuraea
Moor 1958 şi sunt analizate sub aspect cenotaxonomic, fitogeografic,

al bioformelor şi al spectrului indicilor ecologici.

Cuvinte cheie: sălcet, Salix alba, Salicetea purpureae, luncă, mezohigrofit. România.
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Table
1

Synthetic
table

of

Salicetum
albae

Issler

1926

(rel.

1-6),

Saponario-Saliceium
purpureae

(Br.-81.

1930)

Tschou

1946

(rel.

7,

8)

and

Salici

purpureae
-My

ricarietum
Moor

1958

(rel.

9-11)

associations

No.

of

survey
Altitude
(m)

1 310

2 310

3 310

4 320

5 330

6 330

7

8

9

10

11

350

350

270

900

890

Exposition

S

V

NV

V

1

2

Slope

(degrees)
Arborescent
vegetation
covering
(%)

Underwood
and

seedling
covering
(%)

Herbaceous
vegetation
covering
(%)

2 45

0 90

2 80

0 35

2 50

7 55

0 0

0 0

0 0

N 0

E 3

75

25

30

50

25

30

60

90

20

45

40

80

95

60

100

95

100

5

15

75

75

80

Surface
(m2)

500

500

500

500

500

500

500 26

500 17

100

100

100

No.

of

species

16

24

17

21

17

29

15

35

36

Ass.

charact.
Salix

alba

subsp.
alba

Saponaria
officinalis

Salix

purpurea

2

4

2

2

3

3

+

+ +

+

4

5

+

+

+

Myricaria

eermanica

2

3

2

Salicion
albae
et

Salicetalia

mreae

Calystegia
sepium

1

+

Hamulus
lupulus

I

Salicetea

ureae

Salix
fragi
I

is

3

Salicion
elaeai

;no-dai

ihnoides

С

alama

rostis

seudoi
>hra;

mites

Artemisio
scoi

iriae-Tamaricion
et

Tamaricetalia

Cichorium
intxbus
subsi

inthybus

Rhamno-Prunetea
s.l.

Cornus

sanguined

1

+

1

+

+

+

+

Evonymus

europaeus

+

1

+

+

1

Galeopsis
speciosa

Galeopsis
tetrahit

+ 1

+

+

Rosa

canina

+

+

Rubus

caesius

4

2

2

3

2

2

+

1

Salix

caprea

+

+

+

Sambucus
nigra

1

1
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'uerco-Fai
:etea
s.l.

Alnus

incanajuv.
Carex

pendula

1

1

+

+

Cirsium

oleraceum

+

Con
lus

avellana
Epilobium

montanum
Equisetum
hyemale

Fraxinus

excelsior

+ + +

+

+

Glechoma
hirsuta

Matteucia

struthioptehs

1

I

+

2

Padus

avium
juv.

+

+

Petasites

hybridus

1

1

1

Rubus

hirtus

subsp.

hirtus

+

Molinio-Arrhenatheretea
s.l.

Agrostis

stolonifera
subsp.

stolonifera

Ca
I

ilia

palustris

+

+

1

+

+

Centaurea
jacea

Cirsium

palustre

+

+

+

1

Dactylis

glomerata

+

Equisetum
telmateia

+

1

Festuca
rubra

+

Filipendula
ulmaria

Holcus

lanatus

+

1

+

Juncus

effususLeucanthemum
vulgare
subsp.

vulgare

Lolium

perenne

1

1

+

+

+

Lotus

corniculatus

+

+

+

+

Lysimachia

nummularia
Medicago
lupulina

Mentha

longifolia

+ +

+

1

+

Phleum

pratense

+

Prunella

vulgaris

+

+

1

Ranunculus
acris

subsp.

acris

+

Ranunculus
repens

+

+

1

Stellaria

graminea

+

Taraxacum
officinale

Trifolium
pratense

subsp.

pratense

Trifolium
repens

subsp.

repens

+

+

+

+

+ +

1

+

Vicia

crăcea

+

+

+
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uerco-Fa;
:etea
s.l.

Alnus

incanajuv.
Carex

pendula

1

1

+

+

Cirsium

oleraceum

+

Corylus

avellana

+

Epilabium

montanum
Equisetutn
hyemale

Fraxinus

excelsior

Glechoma
hirsuta

+ +

+

+

1

1

Matteucia

struthiopteris

+

2

Padus

avium
juv.

Petasites

hybridus

Rubus

hirtus

subsp.

hirtus

+

+

1

1

1

+

Molinio-Arrhenatheretea
s.l.

Agrostis

stolonifera
subsp.

stolonifera

Caltha

palustris

+

+

1

+

+

Centaurea
jacea

Cirsium

palustre

+

+

+

1

Dactylis

glomerata

+

Equisetum
telmateia

Festuca
rubra

+

1
+

Filipendula
ulmaria

Holcus

lanatus

+

1

+

Juncus

effusus Leucanthemum
vulgare

subsp.

vulgare

+

1

1

+

Lolium

perenne

+

Lotus

corniculatus

+

+

+

+

Lysimachia

nummularia
Medicago
lupulina

Mentha

longifolia
Phleum

pratense

+ +

+

1

+ +

Prunella

vulgaris

+

+

1

Ranunculus
acris

subsp.

acris

+

Ranunculus
repens

+

+

1

Stellaria

graminea

+

Taraxacum
officinale

+

+

+

+

Trifolium
pratense

subsp.

pratense

Trifolium
repens

subsp.

repens

Vicia

crăcea

+ +

1

+

+

+

+



River-meadow woody vegetation from the basin of the Suceava River 97

Localization
and

date

of

making
the

surveys:
1-3-Soloneţ

brook-Părhăuţi
(29.07.2004);
4-6

-
Soloneţ

brook-

Todireşti

(23.07.2004);
7,

8

-Soloneţ

brook-Humoreni
(28.06.2005);
9-Prelipca

(06.07.2004);
10,

11

-
Negru

brook-Brodina
de

Jos

(20.08.2004);

Cirsium

vulgare
Cucubalus
baccifer

Echinocystis
lobată

1

1

1

+

+

1

1

Equisetum
arvense

Equisetum

ramosissimum
Erigeron

annuus
subsp.

annuus

1

+

+

+

+

+

1

+

+

+

Eryngium

campestre
Euphorbia

cyparissias
Euphorbia

seguieriana
Euphrasia

officinalis
subsp.

monticola

+ + +

+

Festuca

arundinacea
subsp.

arundinacea

2

Festuca

valesiaca

2

Fragaria
vesca

+

Geum

rivale

+

Glechoma

hederacea

+

Hieracium
pilosella

J

uncus

inflexus
Luzula
pilosa

+

+

2

1

+

Matricaria
perforata

Medicago
falcata

+

+

Medicago
sativa

+

Melampyrum
bihariense

+

+

+

Melilotus
albus

+

Melilotus

officinalis

+

Picea

abies

+

Plantago
media

+

+

Populus

tremula
juv.

Potentilla
erecta

+

+

+

Rubus

idaeus

+

Salix

viminalis

+

+

Scrophularia
nodosa

Symphytum
cordatum

Trifolium
medium
subsp.

medium

+ +

+

Tussilago
farfara

+

+

1

1

Vicia

sepium

+


