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Abstract: The survey area was between Baziaş (km 1075) and Orşova (km 960), including
the main channel and all connected channels with Danube, isles (Moldova Veche), floating
isles. In this area, 44 species of cormophytes are identified, also 2 filamentous algae. The

data collected give us some new information about the actual status of the aquatic and swamp
plants growing between Baziaş - Orşova, correlated with habitat changes happened in the last

30 years. From the species identified by us in this survey area, Salvinia natans and Trapa

natans are two taxa endangered at European level. These two and Wolffia arrhiza are threa-

tened plants in our flora.
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Introduction

Flora of aquatic and swamp plants evolving along the river Danube between Baziaş

(km 1075) and Orşova (km 960) presents special interest, the more so if we have in mind

the alterations it suffered as a consequence of building the dam at Porţile de Fier (Iron Gate)

(Liţescu et al. 2003). The present work is aimed at giving a succinct image of the current flora

ofhydro-and helophytes in this territory. Studies wereperformed in the interval 21-28 July

2003, within the research project MIDCC - Macrophytes Inventory Danube -

Corridor and Catchment. Contract lECB - MIDCC - 45 512 / 2001, partner being The

Association of Botanical Gardens of Romania (AGBR), coordinator Prof. Dr. Anca Sârbu.

Material and methods

For field observations were used file-sheets, on which were recorded the parame-

ter values corresponding to inventory unit (1.U.). The length of an inventory unit was esta-

blished as 1000 m for the main course of the Danube and for the big secondary channels

connected with it. For the mouths of tributaries, meanders, isles, floating isles and for some

small secondary channels the length of an inventory unit varied between 200 and 2000 m.

The field file-sheet comprises a series ofparameters with regard to the environment

(bank characteristics, sediment type, current speed, Secchy transparency and so on), as well

as parameters regarding the composition of vegetation (name of species, form of growth,

frequency index, Köhler index etc.). Most parameters were entered into the file-sheets as

codified.

Thus for the form of growth following abbreviation were used: ap - acropleusto-

phyte (plants floating on the surface of water); sp - submerged pleustophytes (plants float-

ing within water or weakly attached to the sediment); sa - anchored submerged plants

* Universitatea din Bucureşti, Facultatea de Biologie, aleea Portocalelor nr. 1-3, 060101, Bucureşti, România

Acta Horti Bot. Bucurest. 32: 89-94

Bucureşti 2005



Liţescu Sanda, Pascale Gabriela, Sârbu Anca90

(plants fixed on sediment or attached to the bottom by roots, rhizomes or other organs); fl -

plants with natant leaves, fixed in the substrate; am - amphibious plants (plants which grow

in the same inventory unit under two forms: as helophytes in the marginal zone and as root-

ed submerged plants in the water mass; if the proportion is equal, we use am, if dominating
in the bank zone we note he); he - helophytes (plants from the border of water).

Frequency index was computed as the ratio of the number of inventory units in

which the respective species was found against the total number of inventory units consi-

dered.

The Köhler index (Kohler et al. 1971 in Janauer 2001) represents the vegetal mass,

estimated for every identified species on an inventory unit. This evaluation is not based on

the coverage percentage, but represents sooner the biovolume. The Köhler index is

expressed as one of five steps on a value scale: 1 - rare; 2 - occasional, 3 - frequent; 4 - abun-

dant; 5 - very abundant.

On every field file-sheet was also mentioned the distance from the bank, or the dis-

tance to which a plant grows. Usually this is correlated with the depth of water, especially

in rooted species.

The botanical nomenclature for all taxa identified in the survey area is in accor-

dance with Flora of Romania (Săvulescu et al. 1952-1976, Ciocârlan 2000) and Flora

Europaea (Tutin et al. 1964-1980, Tutin et al. 1993). Also chorology of these species is in

concordance with data from literature (Jalas & Souminen 1989).

Results and discussions

On 120 field file-sheets were recorded 44 species of cormophytes and 2 filamen-

tous algae (Cladophora and Spirogyra). From these taxa, three are threatened species in our

flora: Salvinia natans, Trapa natans and Wolffia arrhiza (Oltean et al. 1994).

Dominant growth forms with the recorded species (Tab. 1) are amphibious plants

(7 species) and helophytes (18 species) representing together over 50 %of all.

The great number of these species enhances the variability of the aquatic and

marsh-flora of the surveyed zone. Only 2 species are floating. Other growth forms are reia-

ţi vely weak represented (4-5 species) with sensibly equal percentages (Fig. 1).

Concerning frequency one sees that merely 9 plant species reach 50 % values (Fig.

2a), only one of them being a helophyte (Amorpha fruticosa). Most recorded species pre-

sent low frequencies (Fig. 2c), between 0.84 and 15 % (26 species). An average frequency,

between 15 and 50 % showed only 10 of the identified species (Fig. 2b). Spirodela polyrhiza
has been identified in all I.U. (frequency 100 %) and in over 30 of the values of the Köhler

index indicated an abundant and very abundant biovolume (steps 4 and 5).

Likewise for other species one may remark a straight correlation between frequen-

cy index and Köhler index. Thus, species Potamogeton natans (frequency 83.3 %) and

Ceratophyllum submersum (frequency 82.5 %) have registered a high biovolume (steps 3 -

5) in 32 and respectively 41 of the I.U. where they had been identified. Correlation between

these two indices is obvious also for low values. Thus, Azolla filiculoides has been identi-

fied in a single I.U. (frequency 1.7 %) with a minimal biovolume (Kohler index 1).

Low Köhler index values are shown especially by helobial and amphibious species.

With little exceptions (Salix alba, Amorpha fruticosa, Typha angustifolia, T. latifolia,

Phragmites australis, Lythrum salicaria, Scirpus lacustris, Sagittaria sagittifolia) these
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species exhibit the lowest values of the frequency index (0.84 - 5.8 %). Filamentous algae

cited in table 1 were taken into consideration, because they're high frequency and Köhler

indices prove an important role played in the ecosystems where they are found. Cladophora

sp., a green alga (Chlorophyta) submerged and unrooted deserves being stressed, reaching

a frequency of 89.2 %; in some channels and meanders the biovolume of this alga was so

great that it endangered the life of the fishes by night.

Table 1. Frequency and growth forms

o. Species Frequency (%) Growth form

1

2

Azollafi lieu hidesLam.

Butomus umbellatusL.

1.7

34.2

ap

am

3 Ceratophyllum demersum L. s .1.

Ceratophyllum submersion L.

64.2 sp

4 82.5 sp

5 Elodeanuttallii (Planchon) St. John 27.5 sp

6 Lemnaminor L.

Myriophyllum spicatum L.

Najas marinaL.

Nymphoidespeltata (S. G. Gmelin) O. Kuntzs

Potamogeton crispus L.

50.0

10.0

ap

sa7

8 30.0 sp

fi-9 6.7

10 6.7 sa

11

12

Potamogeton gramineus L.

Potamogeton lucens L.

8.3

65.0

sa

sa

13 Potamogeton natans L. 83.3 sa

14 Potamogeton nodosus Poiret 2.5 sa

15 Potamogeton pectinatus L. 54.2 sa

16

17

Potamogeton perfo liatus L.

Sagittaria sagittifolia L.

Sahinianatans (L) All.

Scirpus lacustris L. s.l.

50.0

16.7

sa

am

18 14.2 ap

19 10.0 am

20 Spirodelapofyrhiza (L.) Schleiden

Trapa natans L.

arrAéa (L.) Horkel ex W immer

100.0 ap

fi21

22

40.0

20.0

0.8

0.8

ap

he23 Alismaplantago-aquatica L.

24 Aster tripolhim L. s.l.

Bidens tripartita L.

he

25
3.3 he

26

27

Cafystegia sepium (L.) R. Br.

Cyperus glomeratus L.

Juncus effusus L.

3.3

0.8

he

he

28
0.8 he

29 Juncus inflexus L.
0.8 he

30

31

Lythrum salicartaL.

Mentha longifolia (L.) Hudson

Phragmites australis (Cav.)Trh. exSteudel

20.0

0.8

he

he

32
25.8 he, am

he
33 Polygonum amphibhan L.

Polygonum lapathifolium L. s.l.

Solanum dulcamaraL.

Typha angustifolia L.

Typha latifoliab.

Typha laxmanniiLepechin

Amorphafruticosa L.

Populus alba L.

Populus nigra L.

Salix alba L.

2.5

34
0.8 he

35

36

1.7

15.8

he

he, am

37
13.3 he, am

38
3.3 he, am

he
39

50.8

40
4.2 he

he
41

1.7

42
38.3 he

43 Salixfragilis L.
5.8 he

44 Salixpurpurea
L.

Cladophora sp.

10.0 he

45

46

89.2

15.0
Spirogyra sp.



Liţescu Sanda, Pascale Gabriela, Sârbu Anca92

Fig. 1. Growth forms

Fig. 2a. Species with frequencies over 50 %

Fig. 2b. Species withaverage frequencies (15 - 50 %)
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Fig. 2c. Species with frequencies under 15 %

Conclusions

Research activities extended over more than 100 km of the Danube's course, and

45 species of aquatic cormophytes and swamp plants were recorded along with 2 species of

macroscopic thallophytes (macroalgae).

Many of the inventoried species (57.8 %) are helobial and amphibious plants,
which generally present low values of frequency and Köhler index. Seldom (Amorphafru-

ticosa, Phragmites australis, Typha angustifolia, T. latifolia, Sagittaria sagittifolia) the fre-

quency index of amphibious species is higher, from 50.8 % to 13.3 %.

Among strictly aquatic species none of the growth forms considered is surpassing

the others, they being represented relatively equal. Regarding frequency and Köhler index

there were found astounding high values for Spirodela polyrhiza (100 % frequency and bio-

volume corresponding to steps 4 - 5).

In most cases frequency index is correlated to Köhler index, so that species highly

frequent (Potamogeton natans, Ceratophyllum submersum) present also a high biovolume,

and converse, species of low frequency (Azolla filiculoides) present a very low biovolume.

From among filamentous algae Cladophora sp. (89.2 % frequency) excels by a very high

biovolume. Its excessive reproduction and development seem to exert an unfavorable influ-

ence on the lives of vertebrate animals in the ecosystem.
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FLORA ACVATICĂ ŞI PALUSTRĂ

DE-A LUNGUL DUNĂRII, ÎNTRE BAZIAŞ ŞI ORŞOVA

Rezumat: Analiza succintă a florei acvatice şi palustre din tronsonul de Dunăre

cuprins între Baziaş şi Orşova completează datele deja existente în literatură. Cele 46 de

specii identificate (44 de cormofite şi 2 talofite) sunt analizate din punctul de vedere al

formelor de creştere în care se încadrează, al indicelui de frecvenţă, al indicelui Kohler, dar

şi al corelaţiilor dintre parametrii luaţi în consideraţie.

Cuvinte cheie: macrofite, formă de creştere, frecvenţă, Dunărea, România.


