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THE DIVERSITY OF SCIRPETUM SILVATICI RALSKI 1931 ASSOCIATION AS A RESULT
OF INFLUENCE OF VARIABLE HABITAT CONDITIONS

Summary

Research on floristic diversity of Scirpetum silviahssociation was conducted in the valleys of BukéavicaNoté in the
years 2012 and 2014. In the association, Shannanm¥is ratio of floristic diversity was calculatead the following pa-
rameters were determined: systematics, naturaleslspecies diversity and a current state of habitaditions on the ba-
sis of the values of Ellenberg’s ratio figures. Tsoil profiles were made (sapric-mucky soil andraithl soil). Morphologi-
cal structure, texture of various genetic horizamsl basic chemical properties of the investigateits svere determined.
The examined soils were rich in organic matter #meir other traits were typical of Polish soils sifmilar origin, texture
and the content of organic matter. These soils rengaod conditions of water supply to plants. Thegiipedons contained
optimal amount of organic matter (when compareth&otype of deposits they were built of). Theyaavaluable element of
the habitat of the analyzed communities.
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ZROZNICOWANIE FLORYSTYCZNE ZESPOLU SCIRPETUM SILVATICI RALSKI 1931
JAKO SKUTEK WPLYWU ZMIENNYCH WARUNKOW SIEDLISKOWYCH

Streszczenie

Badania zrénicowania florystycznego zespotu Scirpetum silvatizeprowadzono w dolinie Bukéwki i Noteci, w 2012z0
2014 roku. W zbiorowisku oksteno jego systematykobliczono wskanik réznorodngci florystycznej Shannona-Wienera,
okreslono walory przyrodnicze, edorodna¢ gatunkow zespotu oraz aktualny stan warunkow siedliskowyapodstawie
wartasci (F, R i N) liczb wskéaikowych Ellenberga. Wykonano opis dwéch profiibgiwych (gleby: saprowo-murszowa
i mada witaciwa), oznaczajc budowe morfologiczia i sktad granulometryczny z poszczeg6lnych poziogemwetycznych
profili glebowych oraz podstawowe wWtdwasci chemiczne badanych gleb. Badane gleby wykazymetgzn zawartg¢
materii organicznej, a w obbie podstawowych wfaiwasci, wartasci typowe, charakterystyczne dla gleb Polski o medo
nej genezie, uziarnieniu i zawaftd materii organicznej. Gleby te zapewiaobre warunki zaopatrzenia fiin w wode.
Ich epipedony zawieraly optymalnw stosunku do rodzaju budaych je utwordéw, zawarfé materii organicznefx one
cennym elementem siedliska analizowanych zbiorowisk

Stowa kluczowerdznorodna¢ florystycznazbiorowiska szuwarowgleby murszowe, mady rzeczne

in reed species [2, 24]. According to Nagki [27], this
association is located in small areas. It was cowd by

1. Introduction

Moisture is one of the most important habitat dest It
influences the character and speed of soil prosesmse ac-
counts for the diversification of grassland hakitahd the
floristic composition of plant communities. One siich
communities is an association $firpetum silvaticRalski
1931 which is usually located on marshy, peaty orenal
soils, especially in river valleys and nearby pdakes. It is
located in the habitats on the boarders Mdlinietalia
communities and alder forests [25, 33]. Accordind taba

Rogut et al. [31] in their research on KolbuszovRkiteau,
where the association formed small patches (of kan
100 nf) in local depressions in grasslands and nearby
Carex reeds. Changes in moisturization conditions lead t
the limitations of the area covered by the assiociabr
even to its total atrophy. Rogut et al. [31] andcKarski
[20] noticed the share of perennials fréitipendulion as-
sociation andArtemisietea class. Once the grasslands,
where the association was located, were stoppedgbei

[32], Scirpetum sylvaticis one of the associations which mown, there was a growth in compaction of the bsishe

are poorer in species of little economic val8eirpus syl-

the form of common aldeA{nus glutinosa and grey wil-

vaticusL., whose appearance is a symptom of patches bésw (Salix cinerea [21] in Roztocze National Park. Such

ing flooded, is the most characteristic and popsfacies
in this association. According to Denisiuk and karak
[3], due to the richness and share of protectedispdac-
tylorhiza majalis, D. incarnata , Epipactis palustrViola
palustrig, Scirpetum sylvaticiplays an important role in
associations located in Bieszczady. This associatigich
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communities are located both on organic (peat, ask
well as mineral soils (black earths, alluvial shiis which

there is a shallow or medium-deep soil-ground wkeeel

[11, 16]. The paper contains a complex characteridtthe

habitat which covers the diversity of floristic cpasition

and soil conditions.
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2. Object and methodology
2.1. Floristic research

The research was conducted in the valley of Buladwk
and Noté in the years 2012 and 2014. In order to deter?

mine a systematic affiliation and a floristic corsfimn of
the syntaxons, a comparative analysis of twenty-fidyto-
sociological relevés taken with Braun-Blanquet'stime

[1] was conducted. The analysis was conducted ilt- we

developed patches of irregular shapes from a feawér a
dozen square meters. Floristic relevés were cladsto
phytosociological units and compared in tableshmnltasis
of Matuszkiewicz's works [22]. Nomenclature wasedit
after Mirek et al. [23].

On the basis of a floristic composition of phytoiso
ological relevés, average values of ecologicalosatior
each relevé (F — soil's moisturization, R — saiéaction, N
— richness in nitrogen) were calculated with a pmgdica-
tive method by Ellenberg et al. [4]. FurthermorbaBnon-
Wiener’s ratio of floristic diversity [5], naturalalues and
species diversity of the association were calcdléoe the
diversified communities.

2.2. Solil scientific research

Two soil profiles were performed. In samples azitel
from each genetic horizon, the following propertiesre
marked: pH, the content of total nitrogen, caldoatioss,
texture, bulk density, particle density, total aticinage
porosity, hygroscopic moisture, maximum hygroscagae
pacity, water boding potential, total and readilyaitable
waters, total retention and a filtration ratio. terms of
geomorphology, the object was situated in the afaaver
proglacial valleys.. It was covered with organidlsdpro-
file 1 — Sapric Histosol; sapric-mucky soil) andneial
soils (profile 2 — Haplic Fluvisol; alluvial soilj12, 30].
From each genetic horizon, samples of disturbeduzalis-
turbed structure were collected, in order to deiteensuch
properties as: texture (in mineral deposits) — witbewage
method (sand) and aerometric method (loam andadtiy
dispersion with sodium hexametaphosphate [29],igbart
density (in mineral deposits) with a picnometric tinosl
[34] and with Okruszko’s formula [28] (in organi@mbs-
its), soil density — with Nitzshe’s vessels of 106° [27],
total porosity — determined on the basis of partiaénsity
and bulk density [27], calcination loss after bemgnt in
550°C [27], filtration ratio — with the method of coast

pressure loss [18], maximum hygroscopic capacitgigm
ture at pF=4.5) — in a vacuum chamber at a negptagsure
of 0,8atm and with a saturated3Q, solution, water bonding
potential of a soil — with the method of Richarghsssure
chambers [17], total and readily available watersleulated
on the basis of pF, the content of total nitrogenith Vario
Max CNS analyzer and pH — potentiometrically. Al toub-
lished results are averages from five replications.

3. Results and discussion
3.1. Floristic research

On the basis of the collected relevé materiakhgsocia-
tion of Scirpetum silvaticiRalski 1931 was identified and
classified to Molinio-ArrhenathereaR. Tx. 1937 class,
Molinietalia caeruleaeW order andCalthion palustris
R.Tx. 1936 em. Oberd. 1957 association. In the conity
located on an alluvial soil, forty-one plant specisere
found (nineteen in a phytosociological relevé oerage)
and thirty-eight species on a mucky soil (twentg-@m av-
erage) (Tab. 1). A species composition was domihate
Scirpus sylvaticusf a high (the 4th) constancy level and a
coverage ratio of D=428®0aceadamily was represented
be seven specieslppecurus pratensifeschampsia caespi-
tosa Festuca arundinacea, Poa palustris, Poa triviakgs-
tuca pratensiandGlyceria maximae Fabaceaewere sparse,
including Lotus uliginosus(S=Il and D=88.2) and athyrus
pratensis(S=1 and D=18.0). Apart from a dominant species
(Scirpus sylvaticys Carexwas represented b@arex vesi-
caria, Carex, gracilis, Carex nigrand Carex rostrata.Spe-
cies which were more popular, yet present in smaiteunts,
were: Lysimachia vulgaris, Filipendula almaria, Cirsiunt o
eraceum Caltha palustris Juncus conglomeratu&quisetum
palustreandLysimachia nummularia

Natural valorization ratio was an indicator of ural
values. The ratio was (3.1) and (2.7), respectjvelyich
was a proof of moderate natural values of the conityu
(Tab. 2). A biodiversity ratio was H'=2.2 and H'$8].
which proved a moderate floristic diversity.

The association dbcirpetum silvaticwas formed in a
fresh and partially moist habitat (F=7.6) on alalvsoils,
and in a very moist habitat (F=8.3) — on mucky ssoil
(Tab. 3). The reaction was slightly acid and néyfRs4.9
and R=5.2); the richness in nitrogen was high (IS=#nd
N=7.1).

Table 1. Species diversity of community with donmio@Scirpetum silvatici
Tab. 1. Rénorodno¢ gatunkowa zbiorowiska z dominagespotu Scirpetum silvatici

Type of soils / Number of Total number Share in sward (%)

Locality relevés of species | Total grasses Fabaceae| Cyperaceae Herbs and weeds
Haplic Fluvisol

-stand 1 4 40 (18) 7 2 3 30

- stand 2 2 36 (17) 4 2 1 34

- stand 3 2 44 (23) 7 1 4 26
Total / Average 10 41 (19) 6 2 3 27
Sapric Histosl

- stand 1 5 38 (21) 6 2 4 24

- stand 2 6 27 (16) 4 1 2 20

- stand 3 3 38 (26) 7 1 2 29
Total / Average 14 34 (21) 6 1 3 24

Source: own work Zrédlo: opracowanie wiasne
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Table 2. Species diversity and valorizatiorBafrpetum silvatichatural association
Tab. 2. Rénorodnag¢ gatunkowa i waloryzja warfai przyrodnicznej zespotu Scirpetum silvatici

Type of soils Average valorization ratip Valorization classeg Natural values Shannon-Wiener index|
Haplic Fluvisol 3.1 VI Moderately high 2.2
Sapric Histosol 2.7 VI Averagely moderate 1.8

Source: own work Zrodio: opracowanie wiasne

Table 3. Habitat conditions of a community with th@mination ofScirpetum silvatici
Tab. 3. Warunki siedliskowe zbiorowiska z domipaejspotu Scirpetum silvatici

Wskazniki fitoindykacyjnePhytoindication indexes
Type soils / Localization | Soil moisture figure¢Ellenberg Soil nitrogen figures Soil reaction figures
F N R

Haplic Fluvisol
- stand 1 7.1 5.7 moderate 4.9 Sliahtlv acid and neutral
- stand 2 7.9 Fresh and partly moist| 6.7 high 4.8 Ightly acl

. Slightly acid and neutral
- stand 3- stand 2 7.7 6.6 high 5.1 . .

Slightly acid and neutral

- stand 3
Total / Average 7.6 Fresh and partly moist 6.3 high| 4.9 Slightly acid and neutral
Sapric Histosol
- stand 1 8.6 7.1 high 5.6 Slightly acid and neutral
- stand 2 8.1 Very moist 6.9 high 4.9 Slightly acid and neutral
- stand 3 8.1 7.3 high 5.2 Slightly acid and neutral
Total / Average 8.3 Very moist 7.1 high 5.2 Slighdaktid and neutral

3.2. Soil scientific research

An epipedon of profile 1 was built of muck (prdf).
Traces of intensive mineralization declined at depth of
ca. 35 cm, where the deposit transformed into aemaddly
decomposed low peat, deeply underlain with sané top
horizon and in a near-top horizon, profile 2 wasrfed of

Table 4. Texture of mineral horizons of the sailglged
Tab. 4. Uziarnienie poziomdéw mineralnych badanylelb g

Source: own work Zrodlo: opracowanie wlasne

silty loam and silty clay, moderately deeply undarlwith
peat and deeply — with sand [6] (Tab. 4).

Particle density of organic deposits was the hsghe
epipedons. In mineral horizons composed of silt sand, it
oscillated from 2.63 to 2.65 My>. In organic horizons,
the values were lower: from 1.75 — in peats (p2ofOe) to
2.14 Mgm® — in muck (prof. 1; MOe) (Tab. 5).

Profile Horizon Depth Percent of fractions (mm) Texture acc. FAO
number (cm) 2.0-0.1| 0.10-0.050.05-0.02| 0.02-0.005| 0.005-0.002 <0.002 '
Auk 0-28 28 19 26 16 4 7 Sil
1 Ck 28-42 27 22 24 19 2 6 SiL
C2k 42-66 2 14 37 11 5 31 SiCL
3Cg 130-220 83 9 4 1 1 2 S
2 2Cg 130-220 91 5 2 1 0 1 S

Explanation: S — sand, SiL — silty loam, SiCL —ysitay /Objasnienia: S — sand, SiL — silty loam, SiCL — sittpy

Source: own work Zrédlo: opracowanie wiasne

Table 5. Basic physical and chemical propertiethefstudied soils
Tab. 5. Podstawowe wdeiwasci fizyczne i chemiczne badanych gleb

Particle | Bulk den-| Total Organic | Natural Hygr(_)- Saturatgd pH Total ni-
) . Depth ; . . . scopic | hydraulic in
Profile | Horizon (cm) densn%/ sity 5 porosity matelr moisture water | conductivity| 1M trogeln
number, (M) | (Mgm®) | O6v) | (@kaY) | ) | oo | umsh | kel | @)
Auk 0-28 2.63 1.32 49.81 27.1 17.44 2.56 4.3 6.1 2 1.
Ck 28-42 2.65 1.46 4491 4.3 21.37 1.88 1.6 5.9 0.y
1 C2k 42-66 2.65 1.61 39.25 1.3 26.86 3.16 0.8 5.2 0.9
2COei 66-130 1.87 0.49 73.80 619.7 54.2B 8.45 124 6 |6 8.7
3Cg 130-220 2.65 1.29 51.32 n.d. 39.86 0.27 46.9 5.40.2
M 0-36 2.14 0.93 56.54 372.5 23.42 6.40 29.5 6.5 517
2 Oe 36-85 1.75 0.56 68.00 728.1 46.99 7.45 9.8 64 141
Oei 85-130 1.82 0.74 59.34 660.7 51.3 6.82 142 2 6. 9.1
2Cg 130-220 2.65 1.34 49.43 n.d. 33.28 0.39 89.1 5,50.1

Explanation: n.d. — not determine®bjasnienia : n.d. — nie oznaczono
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Table 6. Soil water potentials and the total aradlilg available water in the studied soils
Tab. 6. Potencjat wizania wody oraz potencjalna i efektywna retencéjgaczna badanych gleb

. . . Total available water Readily available wate
rf’Jg:gzr Horizon [zsr;])qt)h Water capacity at pF: (%v) (%v) (%v)
0.0 2.0 2.5 3.7 4.2 4.5 2.0-4.2 2.0-3.7
Auk 0-28 47.65 22.54| 20.16| 12.02| 5.35 | 3.10 17.19 10.52
Ck 28-42 41.72 21.36| 18.70| 10.42| 451 | 2.92 16.85 10.94
1 C2k 42-66 6.77| 31.4p25.28| 19.76| 16.88| 6.78 14.52 11.64
2COei 66-130 70.2661.00| 51.71| 42.25| 27.32| 19.76 33.68 18.75
3Cg 130-220 | 48.189.36 | 8.68| 2.84 2.35 1.3 7.01 6.52
M 0-36 53.59 45.85| 41.27| 34.36| 24.67| 10.54 21.18 11.49
2 Oe 36-85 66.1458.87| 52.17| 40.41| 25.65| 8.55 33.22 18.46
Oei 85-130 57.9167.22| 61.29| 37.48| 24.49| 9.16 42.73 29.74
2Cg 130-220 | 46.408.27 | 7.19| 242 190 1.0y 6.37 5.85

Bulk density of organic deposits was low and daizHd
from 0.49 (prof. 1; 2COei) to 0.93 My (prof. 2; M). The
values were higher in silts and sands: from 2.62.8b
Mgm? (Tab. 5). Porosity, which is a function of the ao
mentioned properties, was high: from 56.54 (profv2 to
73.80%v (prof. 1; 2C0e1) in mucks and peats, anthfr
39.25 (prof. 1; C2k) to 49.81 My? (prof. 1; Auk) in silts
and sands (Tab. 5).

The content of organic matter was characteristieach
deposit. Its highest amount was observed in peatigdns:
from 660.7 (prof. 2; Oei) to 728.1kg™ (prof. 2; Oe), a bit
lower ones — in mucks (372.5kg?), and the lowest — in
silts: from 1.3 (prof. 1; C2k) to 27.1kg* (prof. 1; Auk).
Trace amounts of it were found in sands (Tab. 5).

Natural moisture was high: from 17.44 (prof. 1;k\to
54.28%v (prof. 1; 2COei). In horizons located beltwe
depth of 70 cm, values of this property were cluse¢he
values of total porosities, due to the influenceaadeeply
located soil-ground water level (Tab. 5).

Due to a minimal content of mineral colloids, tlues
of hygroscopic moisture (H) and maximum hygroscopi
capacity (MH) depended on the content of colloatfions,
both organic one (humus) and mineral one (collo@n)
[26]. The lowest values of H and MH were observed i
sands (0.27-0.39%v), higher — in silts (1.88-3.1p%nd
the highest — in muck (6.40%v) and peats (6.829%Ww)5
(Tab. 5).

The speed of filtration was diversified. In orgamie-
posits, the values of a filtration ratio oscillafi®em 9.8
(prof. 2; Oe) to 29.5 pms™ (prof. 2; M), whereas in silts:
from 0.8 (prof. 1; C2k) to 4.3 (prof. 1; Auk) pns™. The
highest speed of filtration was observed in sangjyodits —
from 46.8 (prof. 1; 3Cg) to 89.1 pms * (prof. 2; 2Cqg)
(Tab. 5). The values were in accordance with waleges
provided by numerous authors for the soils of @mdrigin
and graining [7, 9, 10, 11, 13, 15, 16, 19, 36].

The reaction of each genetic horizon was neutral
slightly acid (pH from 6.2 to 6.6 in organic degssand
from 5.9 to 6.1 in silts). The reaction of a sarmhdrock
was acid (pH from 5.4 to 5.5) (Tab. 5). The conteriotal
nitrogen in mucks and peats was much higher thasilts
and sands (Tab. 4).

Source: own work Zrodio: opracowanie wiasne

At pF=2.5, moisture was by a few or over a dozen %v

(ca. 1-6%v) lower. At the point of production watgF
3.7), moisture was diversified and oscillated fr@h.36
(prof. 2; M) to 42.25%v (prof. 1; 2COei) in orgardepos-
its and from ca. 2.42 (prof. 2; 2Cg) to 19.76%vofprl;
C2k) in mineral deposits. At a wilting point (pR2%. water
capacity was by about 10-15 (mucks and peats)
0.5-10%v (sands and silts) lower, respectively (Tgb
Total available water oscillated from 6.37 (pr@2f2Cg)
to 29.74%v (prof. 2; Oe3). It was the highest iatsefrom
33.22 (prof. 2; Oe) to 42.73%yv (prof. 2; Oei), lawein
mucks: 21.18%yv, and the lowest in mineral depositsn
6.37 (prof. 2; 2Cg) to 17.19%v (prof. 1; Auk). Muis
was lower for readily available water: from 11.48cf. 2;
M) to 29.74%v (prof. 2; Oei) in mucks and peats &odn
5.85 (prof. 2; 2Cqg) to 11.64%v (prof. 1; C2k) ihtsiand
sands (Tab. 6). The values of total and readilylavie wa-
ters were slightly higher than the ones citedShysarczyk
[35], Kaczmarek [14] and Gajewski et al. [8] forrieas
soils and mineral deposits.
c
4. Summary

Scirpetum silvaticicommunity, classified toCalthion

and

palustrisR.Tx. 1936 em. Oberd. 1957 association, developed

in a fresh and partly moist habitat on an allusl, and in a
very moist habitat — on a mucky soil. The communigs

dominated byScirpus sylvaticu®f a high constancy level

and a high coverage ratio. Altogether, forty plapécies of
high water requirements were found. The associatiac
moderate natural values and floristic diversity.

In terms of basic properties, the ones of the stigated
soils were typical of Polish soils of similar ongitexture
and the content of organic matter. They provideddgoon-
ditions for water supply. Their epipedons contaia@dop-
timal content of organic matter when compared tottipe

oof their structure deposits. The reaction of eamtizon was
favorable for vegetation. They are a valuable lzbéle-
ment of the analyzed communities.
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