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ABSTRACT - Charophytes are widespread and floristically abundant through the
different repions of Yugoslavia. They inhabit fresh, salt, brackish, and mincral wa-
ters, with preference for stagnant water, The 37 so far necorded species include the
following: % species of the genus Nirela, 5 species of the genus Tolypella, one species
of cach of the gencra Nisellopsis, Lemprotharriwn and Lychaotkamns, and H) spe-
cics of the genus Chara. The majority of charophytes in Yugoslavia belongs 1o the
cosmopalitan and subcosmopolitan Noristic group (nearly 50%%) while all the other
species have pradominantly Mediterranean, Eurcasian and Evropean distribation.

RESUME - Les charophytes sont répanducs dans les différentes régions de I
Yougostavie. Elles peuplent les caux dovees, salées, saumitres ¢ minérales, de
préférences stagnantes. Lear fMore, riche actucllement de 37 espéces comprend %
eipbees du peare Niefhs, 5 esplocs du genre Tofypella, une ospéce du genre
Nitelfopsis, une espice Ju genre  Lemprothasutins, une ospece  du  pears
Lychnothammus ot 20 espéces du gemre Charg,  La majorite des charophytes en
Yougoslavie appartient au cortépe Noristique cosmopolite ¢ subcosmopoelite {presque
30%%), alors que toutes les autres espéoes onl upe distribution principalement
méditerrantenne, curd-asiatique el curopéenne.
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INTRODUCTION

Charophytes of Yugoslavia territory are first mentioned in 1842 {Visia-
ni,1842). Since then, the data appear in the works of a great number of bo-
tanists and hydrobiologists, The most important sources on the flora, sys
tematics, distributions and ecology of charophytes are the studws of
Kosanin (1907), Vilhelm (1908, 1913, 1922), Filarszky (1931), Kostic (1936),
Tortic-Njegavan (1956), Golubic (1960), Petrovska (1963), Blazencic (1980,
1984) and Blazencic er al. (1980, 1982, 1983a, 1983b, 1986). Charophytes
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are widespread and very imporiant elements of aquatic ecosyslems n Yug-
loslavia. They inhabat fresh, salt, brackish and mineral waters. Their prefer.
ence is for the stagnamt or slowly running waters along the seashone and in
aquatic localities at different altitudes, reaching the mountain lakes al
2000

These aquatic habitats are of neutral or weakly alkaline reaction as
could be expected of the himestone bedrock setting.

This study represents the first complete survey of systematic. chorologi-
cal and ecological characteristics of charophytes of the entire territory of
Y ugoslavea,

MATERIAL AND METHODS

Charophytes were collected throughout the entire Yugoslay terntory.
Mlore than 230 localities were studied, and aboul 90 of them were mountam
lakes, The studies were conducted using the methods of transects and of
transverse profiles. Specimens of algae were fined in 4% formalin, and this
plant material s included in the collection of the Botamcal Instiute and
Garden in Belgrade. The data collected for cach locality comprised: the air
and water temperature, the depth of water of which charophyies extend. wa-
ter transparency, chemical analysis of water, as well as the register of vascu-
lar plants found in associtions with charophyies.

RESULTS AND DISCUSSIOMN

Chur own investigations and the Ineraure data record 37 species of
charophytes in Yugoslavia Nora: 9 species of the genus Nitella. 3 species of
the genus Tolipella, one species of each of the genera Nitellopsis, Lampro-
thanuriunt and Lychratharmns and 20 specie of the genus Chara

- Nireffa syrcerpa (Thuill.) Chev., N, capilfaris (Krock.) Gr. et B-W., N,
apaca (Bruz.) Ag., N. Texilis (L) Ag., N mucronata (A.Br)  Miguel, N, fva-

chvteles A, Br., N. batrachospersta (Reich.) A, Br., N. gracifis (Smith) Ag., N.
hvating (D.C.) Ag.®

- Tolypella profifera (A.Br.) Leonh.®, T. twricara (Roth.) Leonh.®, T.
glonerare (Desv) Leonh., T. midiffee (0. Mull) Leonh. T, Aispanica
Mordst,®

- Nitellopsis obrsa {Desv,) Gr.
- Lamprothamnnoen papilostan {Wallr.)y Gr.
- Lyehaothantmis barbatus (Meven) Leonh,

- Chara bravmii Gmel., Ch. tomemiosa L., Ch. demida ABr.*, Ch. con
traria (A.Br.) T.F. Allen, Ch. srrigosa A, Br.. Ch. acleofate Kz, Ch. polva:
cantha, A.Br., Ch. gymnophylla A.Br., Ch. vidgaris L., Ch. rudis ABr.. Ch.

" Species cited only in literatore data,
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Ausiria

Fig. 1=1: Dstributn of charophyles in Yugostavia. Fig. 1@ Tabpells prelifera (c).
F.oeriearer (T T indaifTea (v}, . Ailsparica (0], T, plorerata (wh Fig. 25 Niteds
fupasis obinsa (¢), Lamprothamniven papulacurs (v), Lyclmoiharinis barbais (s),
Chara dnperfecte (x), Ok Kokeifid (o), Fig. 3 Nirella syrecarpa (V). Y. capiflaris
(<, N. mpaca (), N. flexifis (o). Fig. 42 N mwcromata (€}, X, frackefeles (s); N,
tarfrrelnsperera (o), N, pracilic (v), N, aelira (0), Chane colidedes (Z)

||.Ir'l.||'.|.f.-.|'.-r L.. Ch, aspera Deth,, ik, feamtrisping, A Br., O cororivenz Saleme, O
glotudaris Thuill,, Ch. delicatla Ag.. Ch rolilenae Yilhe, Ch. Rokeilii A, Br,
Ch. raberhorsiii ABr., Ch. imperfecia A, Br.*

The number of charophytic species in different curopean Countrics var-
s from 11 in Rumania 1o 35 species in France (Table 1), In 1otal, 42 spe-
cies of charophyies are found to be present in the whole of Europa {Coril-

" Species cited only in hterature data.
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lion. 1975). In this respect, the 37 charophyles recorded so far in Yugoslavia
represent a remarkably rich and heterogencous charophylic Nora in this
country. A number of favourable conditions could account for the Noristic
richiness of this Mora: Yugoslavia lies on a calcareous bedrock, it is subject
1o different climatic conditions (mediterranean, continental, high mountaing,
and has, therefore, a number of varied aqualic ccosysiems.

Country Number of References
spocies

Rumania I lonescu V., 1974
Bulgarin % Vodemicarov [0, 1963
Norway 21 Lanpasgen A, 1974
Crireat Britain and [oeland 25 Moore J. 1986
Poland 28 Dambska 1., 1964
Spain )] Comelles M., 1952
France 35 Corillion R., 1975
Yupuslavia Ll Blamenew of al., 1988
Soviet Linion (included 64 Crollerbah M.,
European and Asian parts) Krasavina L.k., 1963

Table | - Number of charophyies in different Evropéan countrics

The widely distributed species are: Chara wlgaris, Ch, contraria, Ch.
globalaris (fig. %), Ch. delicarada, Ch. aspera (fig. 7) and Nitelle opaca (fig. 3).
Among these, Chara wilgaris and Ch. contraria are found a1 more than 150
localities. Other species, as are Ch. aculeolara (g 5), Nitelfopsis obtusa and
some species of the genus Tolypellz, are less numerous and present on fewer
localities (figs- 1-2). The scarcity of these species could be due to two rea:
sons: some of them are truly rare even in the fMoras of other countries, and,
moreover, nol all yugoslav regions are sulliciently investigated until now,
terms of charophytes distribution.

The very rare species are Nitelle brachyreles (fig. 4), Chara sirigosa (g,
5), Ch. kakeilii (fig, 2) and endemic Ch. rolilenae (Ig, 4),

The analysis of fonstic elements demonstrated, as expected, Lthe preva-
lence of cosmopolitan and semi{subjcosmopolitan species, accounting for
nearly 50% of the entire flora: the additional 27% are northern and conti-
nental specics (circumboreal, ¢uroasian and middle-european).  Together,
these account for T7% of the entire charophytic Mora of Yugoslavia (Fig. %),
Mediterranean and subatlantic species make nearly 20% of this fora, due to
Yugoslavia mediterranean coast. One endemic species (Chara roklenas), pre-
sent in the charophytic Mora of Yugoslavia, points to the fact that Yugoslav
territory and the Balkans in general were a refuge not only to terrestrial, but
also o aquatic (freshwater) Mora, being, at the same time, an imporant re:
gion of the glacial-posiglacial speciation.

CONCLUSION

The study presents the inventory of charophytes in Yugoslavia together
with their ecological characters. The inventory is based on the literature data
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Bustna

Fig. 3-%: Disiribution of charophytes in Yugoslavia. Fig. 5: Chara draunii (5), Ch. ro-
menfosa (v, Ch, siefpose (o), Ch. aoufealaie (€), Ch rvedis (o), Oh rabenborstil
(z). Fip. & Ck. desmuckeia (u), Ch. polvacaniha (c), Ch. kispida (o}, ©Ch, fenuispi-
ma (), O, comafverms (5], FIg. 7@ Ok, aspera (e}, Oh. deficarata (o), €. m..:'rr_.l"rrh
ra (v). Fig. & Ch. glabularis (), Ck. gymmaophila (v),

and on our own field investigations. It brings the total number of charo-
phytes in Yugoslavia 1o 37 species, The Following 5 species: Nitella brachy-
teles, Tolvpella glomerata. Nitellopsis obtwsa, Lamprothamaiun papulosiem and
Chara strigoza are for the first tiime included in such an inventory,

Charophytes were found in dilferent aquatic habatats, in fresh, salt,
brackish, and mineral waters, on the localities varving from cryptodepression
to high mountaim sites of 2000m altitude.

The majority of charophyies in Yuposlavia belongs to cosmopalitan
floristic elements - nearly 50%.
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Ir.} Cosmaopolitan E’E,?ZIE Mediterranean  1080%
Bsmatmiﬂgﬂﬁtw 1080%
% Circumbarneal wﬂ’&l.ﬁrﬂhalpine 200%
E Euroasian 1[E11E Endema: 20%
l Subatlantc 8.0 %

Fig. % Chorobogical spectrum of charophyies present in Yugislav flora.

In shallow aquatic habitats, or near the lake shores. charophytes are
wsually found in mixed populations with vascular aquatic plants, predomi-
nantly with the species belonging 10 Poremogeron genus.  Pure charophytic
populations overgrow the bottom of the deeper lakes where they form the
lower limit of macrophytes distribution. The deepest level to which charo-
phytes grow is still at 36 m in the lake Vrana (island of Cres) as established
by Crolubisc | 1A60),
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