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Abstract 

Halophilous grasslands in Romania are widespread in steppe and forest 
steppe zones of the eastern Romanian Plain, West Oltenia, Moldova, in Prut, 
Barlad, Danube Delta meadows and fragmentary elsewhere. Halophilous 
phytocoenosis grow on halomorphic and hydrohalomorphic soils, spread 
unevenly among the other genetic types of ground surfaces. Halophilous plant 
associations have low forage value. This paper describes ten halophilous 
associations, their systematic classification being made according to Central 
European phytoceonologic concept and Romanian school of geobotany; for each 
species has been established the abundance + dominance (A + D), the biological 
form and the phytogeographical element. 
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INTRODUCTION 

Pennanent grasslands in 
Romania represent an important 
source of animal feed, both 
through the occupied areas and 
the high and good quality yields 
which can be achievcd on thcm. 
The share of pennanent 
grassland, into the frame of the 
fodder balance, presents large 
differences from one area to 
another, depending on soil and 
climate, economic and 
organizational conditions 
(VlNTU V., 2002). 

Worldwide, grassland 
occupies an area twice higher 
than arable land, extending on an 
area of over three billion 

hectares, representing about 23% 
of the entire land surface of the 
Earth. 

In our country, pennanent 
grassland area is 4.8 million 
hectares (3.3 million ha grassland 
and 1.5 million ha meadows), 
representing 20.4% of the total 
area of the country, 21.1% and 
32 9% of the agricultural area 
(VINTU V. et ai., 2004). Based 
on vegetation characteristics and 
site conditions, grasslands in 
Romania are classified in: 
- zonal grasslands (91.2%), 
whose vegetation is determined 
by natural conditions on large 
orographic units 
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(plains grassland and low altitude 
plateaus, of hills and highlands, 
mountain and alpine meadows); 

inner zonal grasslands 
(azonal) (8.8%), whose 
vegetation is conditioned by 
edaphic factors (meadows, 
valleys and lowlands mcadows, 
meadows and salty land 
grasslands and meadows on 
sands). 

There are salty mainland 
and salty coastal meadows, the 
latter with a very small 
significance. 

Halophilous grasslands of 
our country occupies 50 000 
hectares, located in the steppe 
and forest steppe zones, 
widespread in the Romanian 
Eastern Plain , Oltenia Plain, 
Western Plain, Moldova Plain, 
Prut and B arl ad Meadow, 
Danube Delta Meadow and 
fragments in other geographical 
areas. 

The floristic composition 
of these grasslands contains a 
small number of species whose 
evolution varies according to 
season, climatic and soil factors 
due to the variation of the saline 
soils solution. concentration. 
Halophilous phytocoenoses grow 
on halomorphic and hydro
halomorphic soils, spread 
unevenly among other genetic 
types of ground surfaces, which 
imprints a mosaic appearance to 
the vegetation cover. In general, 
halophile vegetation associations 
have low forage value, give small 
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yields (3-4 t / ha DM) and have 
poor quality (IACOB T., 1978). 

First references to 
halophilous vegetation in 
Romania are reported by Schur, 
about Plantago 
schwarzenbergiana, harvested by 
Lorchenfcld in 1780 at the Turda 
salt baths (cited by Todor I., 
1948). Studies on halophilous 
flora and vegetation increased in 
all areas of our country after 
1920. Thus, important 
contributions had PRODAN I. 
(1922, 1939), TOPA E. (1939, 
1954), CSUROS St. (1947, 
1970), TODOR I. (1948), 
RA V ARUT M. et at. , (1956), 
POP I. (1957, 1962), SerMnescu 
I. (1965), PAUN M. (1966), 
TURENSCHI E. (1968, 1970), 
BUCUR M. and co. (1967), 
TESU C. (1964, 1967), Iacob T. 
(1978). 

Halophilous grasslands 
are grouped into several 
categories, depending on soil 
salinity: 
- grasslands on poor saline 
soils, with 0.10 - 0.25 g soluble 
salts/l 00 g soil, make the 
transition between typical 
grasslands and salty plains 
meadows (grasslands of Festuca 
pseudovina and Juncus gerardi). 
- grasslands on moderately 
saline soils, with 0.25 - 0.60 g 
soluble salts/ l00 g soil, more 
spread being the Puccinellia 
distans and Beclanannia 
eruciformis grasslands. 
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- grasslands on strong and very 
strong saline soils, with a 
soluble salts content exceeding 
0.60 g/100 g soil, represented by 
Salicornia europaea-Suaeda 
maritima, Jris halophila 
associations, and on saline 
swamp soils, by Crypsis aculeata 
association. 

MATERIAL AND METHOD 

Identification and 
mapping of salty meadows 
spread on the lands was made 
through the geobotanical routing 
method by performing several 
probes on areas of less than 10 
m2 in different points of the 
studied perimeters. 

In the individualization of 
halophilous associations there 
were taken into account 
characteristic dominant species 
forming the largest share of 
biomass; were also taken out 
indicator plant species reflecting 
the action of ecological factors 
and accompanying species with 
more widespread or coming from 
neighboring plant associations. 

The nomenclature of 
halophilous plant associations 

RESULTS AND DISCUSSION 

Inventory and mapping 
of the main halophilous 
associations I. Juncetea 
maritimi Br. class - BI., 1931 
(syn. Puccinellio-Salicornietea, 
E. Topa 1939) 

Jacob T. et al. 

- grasslands on salty coastal 
soils, spread on sandy soils ofthe 
Black Sea coasts and of the 
Danube Delta, consisting of 
Carex extensa, Crambe 
maritima, Cyperus pannonicus, 
Eryngium maritimum, Juncus 
maritimus, Polygonum 
maritimum. 

and their systematic 
classification was made 
according to Central European 
phytocenologic conception 
(Braun-Blanquet J., 1964; 
MORAR M., 1960) and to the 
Romanian geobotany school 
(BORZA AI. and BOSCAIU N., 
1965; POP I., 1968; RA V.ARUT 
M. et al.) 1956). Halophilous 
associations were combined into 
alliances, orders and classes. For 
each specie of the associations 
there was established the 
abundance + dominance (A + D) 
and frequency (F) according to 
the Braun-Blanquet J. scale, 
biological form and 
phytogeographical element after 
the classification of 
RAUNKIAER C. 

Juncetalia Br. order - BI., 
1931 
Puccinellion distantis alliance 
~06 1947, Zolyomi 1951 
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1. Puccinellietum distantis, ssp. 
limosa association (Tx. 1931) 
Tx et Volk, 1937 (Fig. 1) 
(Podu Iloaiei, Letcani, Uricani, 
Ezareni, Clmiceni, Bivolari (Ia~i 
county), Tudor Vladimirescu, 
Romanu, Traian, Lacul Sarat 
(Braila county), Calara~i, 

Ringhile~ti (Boto~ani county). 
The association occupies 

medium and strongly salinized 
valleys with seasonal humidity. 
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It is installed on salty low fertile 
soils and surface saline swamps 
with variable groundwater level 
(from 50-100 cm depth), rich in 
soluble salts. Vegetal cover of 
the association is variable in 
physiognomy and coverage (65-
85%) with a poor floristic 
composition, compnsmg 45-
60% grasses, 0.5-1 % leguminous 
and 39-55% different species. 

Figure 1. Puccinellietum distantis, ssp. limosa association 

The dominant specie of 
the grasses, Puccinellia distans 
ssp. limosa, participates with 50-
65 % to the soil coverage. The 
identified leguminous species are 
Lotus tenuis, Trifolium hybridum, 
Medicago falcata. From the 
diverse species, the most spread 
are the mandatory halophytic 
species as Artemisia santonica, 
Taraxacum bessarabicum, 

Comphorosma annua, Salsola 
soda, Salicornia herbacea. The 
numerical ratio between the 
biological forms highlights the 
fact that the Hemicriptophyte 
species have a share of 35-50%, 
followed by the Therophyte 
species with 20-35%, Geophyte 
species with 8-12%, 
Hemitherophyte and 
Chamaephyte species with 5-8%. 
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Phytogeographical 
spectrum shows that the 
dominant elements are the 
Eurasians (50-66%), followed by 
the Cosmopolite elements (8-
22%), Continentals (6-10%), 
Mediteraneans (3-8%, Ponti cal 
(3-6%) and adventive species (1-
3%). 

In the association there is 
a stratification of vegetation: 
- top layer, of 40-60 cm, with 
more rare individuals of 
Alopecurus pratensis, Rorippa 
sy/vestris, Agropyron repens, A. 
intermedium, Elymus repens ; 
- middle layer, of 15-40 cm, is 
the most compact and includes 
species with the highest 
frequency and dominance as 
Puccinellia dis tans ssp. limosa, 
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Scorzonera canna, Inula 
britanica; 
- lower layer, with size less than 
15 cm, includes species that 
forms a dense vegetal mass, with 
Artemisia santonica, 
Camphorosma annua, Artemisia 
maritima, Plantago 
schwarzenbergiana. Puccinellia 
grasslands have a good forage 
value and are used by grazing, a 
relatively small part of the year. 

2. Camphorosmetum annuae 
association (Rpcs. 1916) $06 
1933 (Fig. 2) 
(Letcani, Uricani, Sodomeni (Ia~i 
county), Ripice~ti, Tru~e~ti, 

Albe~ti (Boto~ani county), 
Tufe~ti, Gropeni, Traian (Bdiila 
county). 

Figure 2. Camphorosmetum annuae association 
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The association is found 
on saline soils rich in sulpho
sodium salts on small areas in the 
form of patches arranged within 
the Puccinellia, Suaeda, 
Salicornia and Salsola 
associations, indicating strong 
surface salinized locations. 
In the floristic composition of the 
association is found a small 
number of species, in which 
mandatory halophytes represent 
60-64%. The association presents 
a stage with Artemisia santonica, 
on slightly inclined lands and a 
stage with Puccinellia dis tans on 
flat lands. Vegetation coverage is 
40-50%, from which grasses 
occupy 5-8%, leguminous plants 
less than 1 % and miscellaneous 
species 90-94%. 
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The numerical ratio of 
biological forms highlights the 
dominance of Hemicryptophyte 
and Therophyte species with 45-
66%, followed by Geophyte, 
with 16-25% and 10-15% 
Chamaephyte. Amongst the 
phytogeographical elements 
stands the Eurasian species with 
40-50%, Cosmopolites, with 15-
25%, Continentals, with 10-15%, 
Circumpolar, with 8-14%, Pontic 
with 4-12%. 

Vegetation stratification 
in the association is uneven and 
does not present forage value. 

3. Iridetum halophilae 
association, ~erbanescu I., 1965 
(Fig. 3) (Ialomita plane, VUideni, 
Probota, CJ:miceni, Ia~i county). 

Figure 3. Tridetum halophilae association 
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The association develops 
on meadow soils, alluvial, 
temporarily flooded, occupying 
areas of 1-8 ha. The dominant 
specie, Iris halophila participates 
with 35-60% to the vegetation 
coverage. 

The numerical ratio of the 
biological forms reveals that 
Hemicryptophyte species have 
the largest share, of 40-50%, 
followed by Thcrophytc with 20-
25%, Geophyte with 14-16% and 
Chamaephyte with 4-6%. 

The phytogeographical 
elements spectrum shows that the 
first place is occupied by the 
Eurasian species with a share of 
70-74%, followed by Pontic 
species with 10-11 % and 
Circumpolars with 6-8%. The 
vegetation stratification inside 
the association is in two stages: a 
top layer, 45-65 cm high, 

lacob T. et al. 

consisting of Iris halophila, 
Puccinellia dis tans, Alopecurus 
pratensis, with individuals more 
rare and a bottom layer, 20-40 
cm tall, more compact, consisting 
of Achillea setacea, Artemisia 
maritima, Limonium gmelini, 
A rtemisia santonica, Roripa 
kerneri. 

Association can move 
towards Agropyretum repentis, 
due to soluble salts 1evigation 
favored by excess moisture. The 
association has low forage value. 

4. Leuzeetum salinae 
association (AI. Borza, 1931), 
M. Ravarut, 1958 (Fig. 4) 
(Ileana Valley Letcani, Uricani, 
Bivolari -Ia~i county, ~teIane~ti, 
Tru~e~ti - Boto~ani county, T. 
Vladimirescu, Tufe~ti, Vadeni -
Braila county). 

Figure 4. Leuzeetum salinae association 
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The association is on 
weak salinized soils widespread 
in the eastern part of the 
Romanian Plain, in Dobrogea 
and Moldova (plain the Bahlui 
River), where it occupies large 
areas. The vegetation covcrage is 
low (50-65%), in which 
halophilous species are the have 
a share of 60-70%. 

The numerical ratio of the 
biological forms shows that the 
dominant species are the 
Hemicryptophyte with 50-52%, 
followed by Therophyte species 
with 28-30% and by Geophyte 
with 16-20%. 

The phytogeographical 
elements spectrum reveals the 
large share of the Eurasian 
species of 66-68%, followed by 
Circumpolars and Cosmopolite 
with 10-12% each and 
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Continentals and Pontic with 6-
8% each. Within the association 
there is distinguished a top layer, 
with more rare individuals of 
Leuzea salina, Rumex crispus, a 
middle layer of 30-50 cm height, 
of Agropyron repens, Puccinellia 
dis tans, Matricaria chamomilla 
and a layer of 15 - 30 cm height, 
consisting of Lotus tenuis, 
Trifolium fragiferum, 
Convolvulus arvensis, Plantago 
lanceolata. 

The association's forage 
value is low. 

5. Lepidietum cartilaginei 
association (Rpcs. 1916) E. 
TOPA 1938 (Fig. 5) (Ileana 
Valley, Letcani, Ia~i county, 
identified and characterized by T. 
IACOB,1973). 

Figure 5. Lepidietum cartilaginei association 
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In our country, the 
association was studied by E. 
Topa, identified 10 the 
southeastern part of the 
Romanian Plain and Dobrogea. It 
develops on strong to medium 
salinized lands rich in sodium 
carbonate, on valleys and slopes, 
with high humidity. At Ileana 
Valley Letcani, Iasi, the 
association occupies areas of 15-
250 m2 along with strong salty 
associations (Camphorosmetum 
Annuaire ass., Leuzeetum Salinae 
ass., Salsola soda etc.). 

In the floristic 
composition of the association 
there are involved a small 
number of mandatory halophytic 
species (10-16). The degree of 
vegetation coverage is 30-40%, 
in which the dominant specie is 
accounted for 70-80%. 

The spectrum of the 
biological forms shows the 
Therophyte species dominance 
with 38-40%, followed by 
Hemicryptophyte with 30-32%, 
by Geophyte and Chamaephyte 
with 15-16% each. The 
phytogeographical elements 
spectrum reveals thc Eurasian 
species accounting for 50%, 
followed by Continentals and 
Pontic species with 16-18% each, 
and the Cosmopolite and 
Endemic with 8-10% each. 
Within the association there are 
two layers: the upper one of 45-
60 cm high, consisting of 
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Lepidium cartilagineum and rare 
individuals of Puccinellia dis tans 
and Juncus gerardi, towards the 
periphery of the phytocoenosis 
and a bottom layer of 10-25 cm, 
consisting of Camphorosma 
annua, Artemisia maritima, 
Taraxacum bessarabicum, 
Plantago schwarzenbergiana, 
Obione verrucifera. 

Thc association does not 
present forage value. 

Juncion maritimi Braun -
Blanquet 1930 alliance (syn. 
Juncion gerardi Wenzl. 1934) 
6. Juncetum gerardi 
association Wenzel .1934 (Fig. 
6) Movileni, lieana Valley -
Letcani, VUideni, Alexandru cel 
Bun, Ezareni (Ia~i county), 
Albe~ti, Tru~e~ti, Todireni, 
SteIane~ti (Boto~ani county), 
Tufe~ti, Gropeni, Trainu, 
Maxineni (Briiila county). 

The association is found on 
salinized swamps and salty low 
fertile soils, almost always wet or 
poorly drained. Juncus gerardi 
participates in the floristic 
composition of the most 
halophilous associations, 
especially in Puccinellietum 
distantis ones. It is found on 
small areas up to several hundred 
square meters and, by the land 
drainage followed by the 
increasing concentrations of 
soluble saits, evolves to 
Puccinellietum distantis. 
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Figure 6. luncetum gerardi association 

The floristic composition of 
the association is mixed, 
consisting of mandatory 
halophilous species, preferred 
and tolerant, assuring a 
vegetation coverage of 50-70%. 
The spectrum of the biological 
forms shows the dominance of 
Hemicryptophyte species with 
68-71 %, followed by Geophyte 
with 18-21 % and Therophyte 
with 8-10%. 

The phytogeographical 
elements spectrum reveals the 
larger share of the Eurasian 
species of 64-66%, followed by 
Pontic and Cosmopolite species 
with 8-10% each and European, 
Continentals and Mediterranean 
with 4-5% each. 

Within the association is 
defined a top layer of 40-60 cm, 
consisting of J uncus gerardi, 

Agropyron repens, Puccinellia 
dis tans and a bottom layer of 15-
40 cm, consisting of Carex 
distans, Inula britannica, 
Heleocharis palustris. As a result 
of the land drainage and the 
increased soluble salts 
concentration, the association can 
move towards Puccinellietum 
distantis. 

The association's forage 
value is poor. 

Festucion pseudovinae alliance 
S061933 
7. Artemisietum maritimae 
association S06 1927 (Fig. 7) 

(Ileana Valley - Letcani, 
David's Valley, Chi~careni, 

Gropnita -Ia~i county; Ripiceni, 
Brani~tea, Todireni, SteIane~ti -
Boto~ani county; Traian, Lacu 
Siirat, Muchea, Miixineni -Briiila 
county). 
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The association is found on 
weak salty plains or smooth 
slopes, especially on low 
salinized swamps, wet in spring 
and dry during the summer, 

Iacob T. et al. 

because groundwater is deep; it 
appears as small clusters, 
occupying small areas of a few 
square meters. 

Figure 7. Artemisietum maritimae association 

In the floristic composition 
of the association participates a 
small number of species of which 
mandatory halophytes are 
dominant (35-38%), followed by 
soil salinity tolerant species (14-
16%) and many adventitious 
species (35-40%), providing a 
vegetation coverage of 55-70%, 
of which 45-60% is assured by 
the dominant species. 

The spectrum of the 
biological forms, in numbers, is 
dominated by Hemicryptophyte 
species with 50%, followed by 
Therophyte with 38-40%, by 

Geophyte with 5-6% and 
Chamaephyte with 3-4%. 

The phytogeographical 
elements spectrum shows that the 
largest share is held by the 
Eurasian species with 60-62%, 
followed by Continentals with 
20-21 %, Cosmopolite with 6-7% 
and Circumpolars, Pontic, 
Mediterranean, with 2-3% each. 

Within the association there 
is described a top layer with a 
low density, 30-40 cm high, 
consisting of Puccinellia dis tans, 
Agropyron repens, Limonium 
gmelini and a dense bottom layer 
of 15-20 cm consisting of 
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Artemisia maritima, Achillea 
setacea, Matricaria chamomilla, 
Poa bulbosa. The association's 
forage value is poor. 

Thero - Salicornietea Class Br. 
- BI. et Tx. 1943 
Salicornietalia Order Br.-BI., 
(1928) 1933 
Thero - Salicornion Alliance 
Br.-Bl., (1928) 1933 
8. Salicornietum prostratae 
association Soo, 1947 (Fig. 8), 
(Sin. Salicomietum haerbaceae 
Soo, 1927). (Letcani, Tigana~i, 
Victoria, Ileana Valley, Letcani -
Ia~i county; Tru~e~ti, A1be~ti, 

Iacob T. et al. 

Todireni, Ripiceni -Boto~ani 
county; Traian, Lacu Sarat, 
M1ixineni -Braila county). 

The association develops on 
meadow soil, with loam - sandy 
or loam structure, strongly saline, 
with excessive moisture 
especially in spring and carly 
summer. The floristic 
composition of the association is 
poor in species and consists 
almost entirely of mandatory 
halophilous species. Land 
vegetation coverage is 55-70% of 
which the dominant species, 
Salicornia prostrata, participates 
with 65-80%. 

Figure 8. Salicornietum prostratae association 

The spectrum of the 
biological forms, in numbers, 
shows that most species are 
Therophyte (40%), followed by 
Hemicryptophyte with 25-27%, 
by Geophyte with 2% and 
Chamaephyte with 10-12%. The 

spectrum of the biological forms 
shows that the Eurasian species 
prevail (32-34%), followed by 
Cosmopolite (24-26%), Pontic 
(16-18%) and Mediterranean 
with 6-8%. 
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Association can move 
towards Suaedetum maritimae by 
soil draining and drying and on 
the less salinized soils evolves to 
Puccinellietum distantis 
association. Salicornia prostrata 
meadows have no forage value. 
9. Petrosimonietum triandrae 
association (Pall.) Simko 1948 
(Fig. 9) 
(Ileana Valley, David's Valley 
Letcani, Tigana~i, Vl1ideni -Ia~i 
county; Ripiceni, Tru~e~ti 
Boto~ani county). 

Iacob T. et al. 

The assocIatIOn is found 
mostly on salty soils with high 
concentration in soluble salts, 
right at the surface, with lower 
humidity in summer. The 
floristic composition of the 
association contains a small 
number of mandatory and 
tolerant halophytes species; 
vegetation coverage is 45-60%, 
in which the dominant species, 
Petrosimonia triandra, has a 
share of 60-80%. 

Figure 9. Petrosimonietum triandrae association 

The spectrum of the 
biological fonns shows that 
Therophyte species prevail with 
50-55%, followed by 
Hemicryptophyte species with 
38-40% and and Chamaephyte 
with 5-7%. The 
phytogeographical elements 
spectrum reveals that the 
Eurasian species prevail with 42-
44%, then Cosmopolite species 

with 20-22%, Continentals, 
Pontic and Mediterranean, each · 
with 10-12%. 

The association evolves in 
most cases to Camphorosmetum 
annuaire, after accumulating 
large quantities of soluble saits, 
or to Puccinellietum distantis by 
levigation of the soluble salts and 
decreasing soil moisture. 
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The association's forage 
value is very low. 
10. Salsoletum sodae 
association Slavnic 1939 (1948), 
Soo, 1957 (Fig. 10) 

Iacob T et al. 

(Vinatori, Vladeni, Ileana Valley 
Lelcani, Bivolari -Ia~i county; 
Todireni, Ripiceni -Boto~ani 
county; Lacu Sarat, T. 
Vladimirescu -Bdlila county). 

Figure 10. Salsoletum sodae association 

The association is 
developing on strongly salinized 
and wet soils. The flOl;Stic 
composition of the association is 
poor in species, mostly 
mandatory halophilous. 
Vegetation coverage is 78-80%, 
in which species Salsola soda 
participatcs with 70-75%. 

The numerical ratio of the 
bio forms shows the dominance 
of Therophyte species with 50-
52%, followed by 

CONCLUSIONS 

Halophilous grasslands of 
Romania are found on nearly 

Hemicryptophyte with 28-30%, 
by Geophyte and Chamaephyte, 
each with 10-12%. The 
phytogeographical forms 
spectrum is dominated by the 
Eurasian species with 50-52%, 
followed by Continentals and 
Cosmopolite with 18-20% each 
and Pontic species, with 10-12%. 

The association has no 
forage value and cannot be 
improved. 

50000 hectares, on low, 
moderately and strongly 
salinized soils; 
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Identification and 
characterization of halophilous 
grassland associations were made 
through geobotanical routing 
method, taking into account the 
species on dominant salty lands. 
- The nomenclature of the 
halophilous grasslands 
associations and their systemic 
classification were made 
according to the Central 
European phytocenologic 
concept (Braun-Blanquet 1., 
1964) and the Romanian school 
of geobotany; (Borza AI. and 
Bo§caiu N., 1965). 

The identified halophilous 
associations were placed into two 
classes: Juncetea maritimi class 
Br. - Bl., 1931 (syn. Puccinellio
Salicomietea, E. Topa 1939) and 
6. Juncetum gerardi association 
7. Artemisietum mariti mae 
association 
8. Salicomietum prostratae 
association 
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3. lridetum halophilae 
association 
4. Leuzeetum salinae association 
5. Lepidietum cartilaginei 
association 

9. Petrosimoni~tum triandrae 
association 
10. Salsoletum sodae association 
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