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Summary. On the basis of the phytosociological research done with Braun-Blanquet method on
the meadows of the Por river valley (the south-eastern Poland) there were distinguished 3 plant
associations of the Molinio-Arrhenatherctea class order Molinietalia (Cirsietum rividaris,
Seripetum sylvaticl and Holcetum lanati). Ten representative plant records were chosen for each
association and on the grounds of Ellenberg’s phytoindical method the habitat conditions of the
examined comumunities were evaluated. The evalvation included the following mean indices:
rclation to light (L), thermal relations (T'), continentality (K}, soil reaction (R), soil nifrogen avail-
ability (N) and humidity (F). On the basis of the results it was stated that Holcetum {unati occu-
pied the driest, warnmest habitats of the highest nitrogen availability; at the same time it showed
the lowest continentalify level. The Cirsietum rivuiaris association had the best light conditions as
it occurred on the soils with the highest soil reaction. On the other hand Cirsiefim rivularis asso-
ciation was accompanied by which were habitats the most humid and poorest in nitrogen, vet il
exhibited the highest continentality degree.
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INTRODUCTION

The assessment of the community floristic richness can be performed using the plant
description with phytosociological records [Fijatkowski 1991, Szoszkiewicz and Szosz-
kiewicz 1998, Matuszkiewicz 2001].

Waojcik  [1983]. Szoszkiewicz and Szoszkiewicz [1998], Trgba and Wolanski
[1999] hold that natural evaluation of biocenoses realized only with the biological diver-
sity indices like the total species number, total diversity index of Shannon-Wiener (#7),
eveness index (). Simpson's index (D) prove to be of little use, unless values of the
occurring species are considered.

The plant species recorded on the grasslands are characterized by various require-
ments concerning environmental condilions. Some ol them develop by full sunlight and
others at shading. A part of plants grow at dry habitats, while others in moist or even
waler conditions. There are plants found exclusively on soils rich in nutrients, whereas
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others need only poor acid sands or peats [Wéjcik 1983, Fijatkowski 1991, Traba and
Wolafiski 1899],

Plant associations prove to be more efficient bioindicators, as compared to single
taxons, for habitat evaluation. A range of their habitat requirements is wider than a par-
ticular species making them up [Wéjcik 1997].

Tn our conditions, plant community assessment is generally made by Ellenberg et al.
[1992] index numbers, According to Wéjcik [1997], the habitat evaluation realized on
the basis of plant indices provides significant qualities for the comparative evaluation of
habitats; yet, it is not likely to substitute the direct physical and chemical soil measure-
ments.

The objective of the present paper is an attempt to evaluate the habitats of various
meadow communities with Ellenberg’s method,

MATERIAL AND METHODS

The work presents the assessment of the habitat conditions of marshy associations
Molinietalia order Molinio-Arrhenathereta class from the Por valley. The Por river
constitutes the left-bank tributary of the Wieprz where it flows into in its upper course. It
flows over the valley separating the Roztocze from the Zamojski Pado! (Valley),

In a comprehensive phytosociological table including each species distinguished in
the Cirsietum rivularis, Scripetum sylvatici and Holcetum lanati associations there are
presented the coefficients of stability (S) (over 2nd grade) and cover (D) calculated on
the grounds of 10 phytosociological records. They were performed with Braun-
Blanquet’s method on the phytocenoses diversified in respect of the floristic composi-
lion and occurring at varied habitat conditions (soil and water).

On the basis of the floristic records the mean values of ecologic indices were com-
puted, i.e. L, T, K, F, R, N [Ellenberg e al. 1992], which stand for: L — luminous re-
quirements, T — thermal relations, K — continentality, optimum in a climatic zone, F -
habitat moisture requirements, R — reaction requirements, N — nitrogen requirements.
The index numbers come within 1-9 range.

The syntaxonomy and species characteristic of the communitics are presented after
the works of Fijatkowski [1991] and Matuszkiewcz [2001].

RESULTS AND DISCUSSTON

The phytosociological syntaxonomy of some plant associations {marshy) in the Por
river valley goes as Tollows:
Class: Molinio-Arrhenatheretea T, Tx. 1937
Order: Molinietalia coernleae W. Koch 1926
Cannexion: Calthion palustris R. Tx. 1936 em, Oberd. 1957
L. Cirsietum rivularis Nowiniski 1927
2. Scirpetum sylvatici Ralski 1931
3. Holcetum lonati 1ssler 1936
Thistle meadows often occurred in the depression near a river, old ditches and val-
ley borders constituting phytocenoses of area ranging from 0.1 to 1 ha.They made about
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10% of the total meadow area in the Por valley. The association grew mostly on organic
soils, occasionally mineral-organic, with pH from 6.5 to 7.3 (Tab. 1). The sward level of
organic and mineral-organic soils showed a varied phosphorus content, while low and
very low potassium and magnesium availability. In summer the ground water occurred at
40-50 cm depth.

Table 1. Chemical properties of soils of the distinguished associations
of Molinio-Arrhenathereteq class Molinietalia order
Tabela 1. Wladciwodci chemiczne gleb wyrdznionych zespoldw klasy Molinio-Arrhenatheretea
rzedu Molinietalia

Number Organic
Zespot of samples u maller
Association Liczha | P79 | Substancja | CaCO; i P K Mg
prob organiczna
%o mg - 100g

Cirsietum rivularis g 6.5-7.3"7| 14.9-55.1 [3.6-22.4(13.1-244.2| 13.3-44.0 |9.5-162.3
Scirpetum sylvatici 2 71-68| 31.6-34.6 |2.3-12.3|41.8-173.3| 14.1-21.6 [17.8-16.2
Holeetum lanati 6 | 57-7.1| 10.5-51.0 | 0.4-5.9 | 6.1-131.2 | 6.6-30.7 |9.0-165.4

range — zakres

Small phytocenoses of Scripetum sylvatici association developed in some local de-
pressions along the river-bed and between alder thickets with 4lnus glutinosa on organic
and humic-mineral soils of the neutral reaction. The sward level of organic soils was
characterized with high and very high phosphorus availability, yet potassium and mag-
nesium deficiency. Ground water was recorded to oceur at 20-30 cm in summer,

Holcetum lanati Tormed phytocenoses of varied size (from a few ares up Lo some
hectares). It occupied around 10% of the total meadow area in the Por valley. The habi-
tats studied in the Por valley demonstrated the neutral or slightly acid reaction. Ground
water was found at 50-70 ¢m depth. The organic-mineral and organic soils phosphorus
availability was differentiated (from very low to very high). Magnesium content oscil-
lated from 9.0 up Lo 165.4 mg - 100 g soil. Potassium occurred at a low and very low
level.

The mean L numbers in the examined communities Molinieialia order ranged sub-
stantially, from 6.77 in Scirpetum sylvatici association to 7.72 in Cirsietum rivularis
association (Tab. 3). In Cirsietum rivularis association Cirsium rivulare proved to
dominate and its L number according to Ellenberg et al. reaches 9. Similar values of the
L index for an association were noted in the south-eastern part of Poland by Traba and
Wolanski [1999]. The lowest L was recorded for Scirpetum sylvatici, where Scirpus
sylvaticus with L = 6 was predominant. A high degree of stability and coefficient cover
were shown by the species of L = 7, among others Equisetum palustre, Ranunculus
acris and Carex gracilis.
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Table 2. Some floristic characleristics of the distinguished associations
Tabela 2. Nicktore cechy florystyczne wyrdznionych zespoldw
T 3 T 3
Species — Gatunki 2 = f 2 S, : [ B4 | : D
Associations— Zespoly (,z.s'szem:ln .SL‘H‘p&'fIEH?i Ho!ceﬁfm
rivilaris svhvatici lanati
i 2 3 4 5 6 7
Ch. Cirsiefum rivilaris |
Cirsivm rivulare v 45000 [ IV 263 IV 885 |
Ch. Scirpetum sylvatici
Seirpus sylvaticus ;l vV 4375
Ch. Holcetum lanati | |
flolcus lanatus ': V 4750 |
Ch. Calthion | |
Trifolium hybridum I 110 ,r 111 138 1l 15 '[
Caltha palustris I 60 | 238 |
Myosatis scorpioides I 20 8% 94 I
Crepis paludosa 1 15
Ch. Molinietalia
Lychnis flos-cuculi V 260 v 375 111 75
Equisetum palustre II 485 v 638 11 110
Lythrum salicaria I 15 v 31 m 25
Gelium uliginosum a 60 Y 244
Valeriana officinalis 11 415 1L 81
Climacium dendroides IV 1750 111 1000
Angelica silvestris III 1155 v 340
Deschampsia caespitosa 1 205 v 130
Cirsium palusive 1 60
Filipendula uimaria 11 81
Lysimachia vulgaris i1 13
Sanguisorba officinalis i1 13 II 185
Ch. Arrlienatherctalia
Galium mollugo IT 235 I 400
Phlewm pratense 1T 110 I 65
Dactylis glomerata il 60 v 175
[leracleum sphondylium 1 620
Lotus corniculatus II 615
Arrhenatherum elatius 1T 160
Trifoltum dubium IMI 120
Leucanthemum vulgare I 280
Trifolium repens 11 235
| Taraxacum officinale I 65
Geranium pratense P 60
Ch. Molinio-Arrirenuthereiea
Ranunculus acris v 570 v 513 v 220
Festuca rubra IV 730 11 288 v 435
Poa pratensis v 350 IV 419 I 205
Festuca pratensis 1 410 II1 350 [V 175 |!
Rhinanthus angustifolius II 110 1 19 Il | 490 |
Poa frivialis ]| 110 11 188 m ) 115
Alopecurus pratensis I 235 ar | 138 :I
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contd tab. 2

1 2 3 4 5 6 7
Holcus lanatus I 105 II 131
Rumex acetosa v 35 v 35
Cerastium holosteoides 1 30 v 35
Plantago lanceolata I 110 11 75
Lathyrus pratensis II 131 Il 805
Trifolium pratense Il 75 v 730
Vicia cracea I1 195
Averula pubescenys I 20
Veronica chamaedrys 11 15
Ch. Scheuchzerio-Caricetea nigrae
Daciylorhiza majalis 11 65 18 81 II 20
Valeriana simplicifolia I 155 I 288
Carex nigra II a0 II 125
Menyanthes trifoliare II 538
Pediculariz palustris It 225
Potentilla palusiris Il 13
Eriophorum angustifolium II 13
Ch. Phragmitetea
Carex gracilis I 120 IV 569 I 230
Phragmiles autsralis I 325 (11 544 II 180
Equisetum fluviatile II 230
Lysimachia thyrsiflora I 15
Carex disticha I1I 237
Calliergon giganteum 1 906
Phalaris arundinacea 11 225
Galium pafusire I T
Carex rostrata II 69
Rumex hydrolapathum I 13
Accompanying/Towarzyszace
Calliergon cuspidatum Y 1900 [ 1000 1 1105
Anthoxanthum odoratum I 430 11 69 v 340
Mentha arvensis I 15 IAY 88
Acrocladium cuspidatum Y 19000 II 275
Ranunculus repens I 120 It 70
Medicago lupulina I 15 111 113
Stellaria graminea I 25
Festuca arundinacea 1] 155
Calamgrosiis epigeins | 105
Bryum venlricosum i1 281
Lysimachia nummularia it 69
Folygonum amphybium I 13
Carex panicea i 13 I 15
Rumex crispus 1 25
Briza media II 105
Luzula campestris IL 15
Carex hirta 1I 60

S — constancy degree — sialode/; D — cocfficient of cover — wspélezynnik pokrycia
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Table 3. Numerical values of the studicd indices in the selected associations
Malinio-4rrhenatheretea class, Molinietalia order
Tubela 3. Wartosci liczbowe badanych wskaznikéw w wyroznionych zespolach klasy
Molinio-Arrhenatheretea. rzgdu Molinieiatia

Associations L " | K r R N
Zespoly
R 7.51 —8,}34“ 5.06-5.64 | 3.63-4.26 | 6.41-7.37 | 6.45-7.66 | 4.36-5.65
- T 5.28 4.04 7.00 7.31 475 |
Seiiiatin dpRatic 642-724 | 5.01-5.61 | 3.74-4.73 | 7.12-8.44 | 4.52-6.10 | 3.56-5.1¢ |
e 6.77 5.19 4.16 7.78 5.26 4.41 |
o - [ 6.87-7.49 | 5.35-598 | 3.01-3.82 | 5.35-6.69 | 5.25-7.647 i 4.11-5.69
| 711 5.64 3.35 5.94 6.59 | 495

.
range — zakres
4 . .

mean — srednia

The amplitude of T mean numbers in the examined communities was low, i.e, 5.64
in Holcetum lanati and 5.19 in Scirpetum sylvatici associations, In Holcetum fanati
association from the Por valley (Tab. 3) there were observed slightly higher values of T
index as compared to the habitats (T = 4.7) studied by Traba and Wolanski [1999]. lerc
the species Holcus lunatus dominated, whose number T in the Ellenbergs’ ef al. set
[1992] was equal to 6. [Towever, in Scirpetum sylvatici association the most numerous
appeared to be the species with T = 5, which testifies to moderate warm habitats, among
others, Cirsium rivulare, Carex gracilis, Scirpus sylvaticus, Lychnis Hos-cuculi (Tab. 2).

Ellenberg et al. [1992] based the continentality K numbers on a plant range, that is
plants appearance in zones from the Atlantic coast o the Furasia. They mainly reflect
plant resistance to temperature fluctuations and sustained droughts over the vegetation
season. The range of the mean K numbers in the examined communities Malinietalia
order showed fluctuations from 4.16 in Scirpetum sylvatici to 3.35 in Holcetum lanatt
(Tab. 3). The Scirpetum sylvatici association was dominated by Scirpus sylvaticus of
K =4 (Tab. 2), while Holcetum lanati by the species of K = 3 — Lotus corniculatus,
Holcus lanatus and Trifolium pratense. Similar values of the K index were obtained by
Dzialo [2001] on the meadows of the southern Pogérze (Plateau) Dynowskie.

The mean values of the F index range was fairly broad, which means the moisture
conditions of the examined phytocenoses were differentiated. The highest mean number
F ="7.78 was recorded in Seirpetum syivatici (Tab. 3), wherc the species of F = 8 were
most frequent, e.g. Equisetum palustre and Seirpus sylvaticus (Tab. 2). On the other
hand, the lowest value F = 5.94 was noted in Holcetum lanati association with dominant
species Holcus lanatus (Tab. 2) of F = 6 in Ellenberg’s et af. set [1992).

The mean R number values computed on the basis of community specics composi-
tion exhibiled the span from 5.26 in Scirpetum sylvatici association up to 7.31 in Cir-
stetum rivularis. In Scirpetum sylvatici association (Tab. 3) compared to Cirsietum
rivularis the acidification indices of low R number 4-6 were more numerous, among
others Scirpus sylvaticus, Carex gracilis and Festuca rubra (Tab. 2). On the other hand,
in Cirsietum rivularis association a species of R = 8 — Cirsinm rividare {Tah. 2) was
most frequent, an index of high soil pIT and calcium carbonate availability.
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The mean N index values calculated from the phytosociclogical records taken in
cach community prove similar nitrogen availability of the habitats. The most abundant
appeared to be the habitats of Holeetum lanati association N = 4.95 (Tab. 3). The habi-
tats of meadow soft-grass of the Pogdrze Dynowskie had higher nitrogen availability
(N = 5.7) [Dzialo 2001] as agalnst the analysed Por valley. The lowest mean N = 4.41
was shown by the habitats of Scirpetum sylvatici association (Tab. 3) dominated by a
species of N = 4, i.e. Scirpus sylvaticus (Tab, 2).

CONCLUSIONS

1. The driest and warmest habitats with the highest nitrogen availability were occu-
pied by Holcetum lanati. At the same time it showed the lowest continentality degree.

2. The best luminous conditions characlerized Cirsiefuwm rivularis association,
which occurred on the soils of the highest reaction index.

3. The habitais poorest in nitrogen and the moistest accompanied Sefrpetum sylva-
tici association, which was also characterized by the highest continentality degree.
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FITOINDYKACYINA OCENA NIEKTORYCI SIEDLISK MOKRADLOWYCH
METODA ELLENBERGA

Sireszezemie. Na podsiawic badan fitosocjologicznyeh wykonanych metoda Braun-Blangueta na
takach doliny rzeki Por (w poludniowo-wschodniej Polsce) wyrdzniono 3 zespoly roslinne klasy
Molinio-Arrhenatheretea vzedu Molinietalia (Cirsietum rivilaris, Scirpetum sylvatici | Holcetum
lanati). Dla kazdego »espotu wybrano po 10 reprezentatywnych zdjeé fitosacjologicznych i me-
todq fitoindykacji Ellenberga dokonano eceny warunkéw siedliskowych badanych zbiorowisk.
Przy ocenie uwzgledniono srednie wskazniki: L (stosunek do $wiatla), T (stosunki termiczne), K
{kontynentulizm}), R {odczyn gleby), N (zasobnosé gleby w azot) i I' (uwilgotnienig), Na pod-
stawie wynikow badaf siwierdzono, iz najsuchsze, najeieplejsze i najeasobnicjsze w azot sicd-
liska zajmowal Holcefum lanati. Jednoczesnie charaktervzowal si¢ najmnicjszym stopniem kon-
tynentalizacji. Najlepsze warunki $wiellne panowaly w zespole Cirsietum rivularis, ktéry
wystepowat na glebach o najwyzszym wskainiku odezynu, Najwilgotniejsze i najuboizsze w azot
siedliska towarzyszyly zespolowi Seirpetim sylvatici, jednoczednie charakteryzowal sig on na-
jwyzszym stopniem kontynenlalizacji.

Slowa kluczowe: fitoindykacja, wskazniki ckologiczne



