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THE INFLUENCE OF HABITAT CONDITIONS ON DEVELOPING A ND FLORISTIC
CHARACTER OF ARRHENATHERETUM ELATIORIS COMMUNITY SYNTAXONS
IN THE FLINTA VALLEY (CENTRAL POLAND)

Summary

Differentiation of habitat conditions results iretldlevelopment of areas of ryegrass grasslandgjoffgiant floristic varia-
tion and provides a basis for the distinction ofiér phytosociological units. The paper containtoadtic characteristic of
Arrhenatheretum elatioris syntaxons regarding thebitats. The aim of the study was a detailed attaristic of habitats
including their phytosociological as well as soibperties. The analysis of 44 phytosociologicaévéls of ryegrass grass-
lands areas enabled a comparison of their botan&al phytosociological structures as well as oirtfileristic diversity.
Three subassociations were found in it: Arrhenath@mn elatioris typicum, Arrhenatheretum elatior@unculetosum re-
pentis and Arrhenatheretum elatioris dactylidosuonggratae. Furthermore, the paper contains a dethilescription and
interpretation of soil conditions. Two soil proflevere performed in mucky soils (Mollic Gleysdis)}the samples collected
from various genetic horizons, such properties weegked: pH, the content of carbon and total nigngcalcination loss,
texture, soil density and particle density, totaladrainage porosity, hygroscopic moisture and mmaxn hygroscopic ca-
pacity, potential of water bonding in soil and titdal and readily available waters, total retentiand filtration ratio. The
examined soils were rich in organic matter and fitgxture of mineral endopedones which determihed high total po-
rosity. Drainage porosity and filtration ratio wergalanced and high, which gave good conditionsnatural drainage.
Water capacities, at each water bonding potentiedre of similar characteristics to soils of similaxture.

Key words habitat, floristic composition, soil propertielglollic Gleysols

WPLYW WARUNKOW SIEDLISKOWYCH NA WYKSZTALCENIE SI K
| CHARAKTERYSTYK E FLORYSTYCZN A SYNTAKSONOW ZESPOLU
ARRHENATHERETUM ELATIORIS W DOLINIE FLINTY ( SRODKOWA POLSKA)

Streszczenie

Zréznicowanie warunkéw siedliskowych przyczyniads wyksztatcania ptatéwk rajgrasowych o znacznym znicowa-

niu florystycznym i daje podstawy do wgm&nia ntszych jednostek fitosocjologicznych. W pracy ptaedsno charakte-
rystyke florystyczm syntaksondw zespotu Arrhenatheretum elatioris lefmasci od siedliska. Celem pracy byla szczego6to-
wa charakterystyka siedlisk, uweghiajgca zaréwno ich fitosocjologi jak i wiasciwasci glebowe. Analiza 44 zj fitoso-
cjologicznych ptatéwgk rajgrasowych umiiwita poréwnanie ich struktury botanicznej i filmgologicznej oraz rénorod-
nasci florystycznej. Oznaczono trzy subasociacje: &ndtheretum elatioris typicum, Arrhenatheretumief& ranuncule-
tosum repentis, Arrhenatheretum elatioris dactydigim glomeratae. Ponadto w pracy szczegétowo opisaierpreto-
wane warunki glebowe. Wykonano 2 profile glebowglebach murszowatych (Mollic Gleysols). W prébkamthranych

z poszczegolnych pozioméw genetycznych, oznaakiromtaciwasci jak: pH, zawarté¢ wegla i azotu ogdinego, straty
prazenia, uziarnienie, gstas¢ gleby oraz jej fazy statej, porowdtocatkowi; i drenaowg, wilgotnaié higroskopow oraz
maksymali pojemndé¢é higroskopow, potencjat wgzania wody przez gleloraz jej potencjala i efektywr retencg uzy-
teczmy, retencg catkowitz, wspotczynnik filtracji. Gleby badanych siedliskkazywaly dé¢ nisky zawarta¢ materii orga-
nicznej oraz lekkie uziarnienie endopedonéw. Ukjath wiaciwasci, w znacznym stopniu, oktat ich cechy funkcjonalne.
Ich gestas¢ byta niska, a porowatd catkowita wysoka. Poszczegdlne pojesshavodne byly wysokie, jednakznaczna
czes¢ wody byta trudno dogpna. Catkowite zdolngi retencyjne ocedimana jako korzystne. Obserwowane w ostatniej
dekadzie, niekorzystne warunki pogodowe oraz cimt@nsywniejsza presja rolniczagdy prawdopodobnie powodowa
ewolucg tych gleb w kierunku gleb mineralnych.

Stowa kluczowesiedlisko, skiad florystyczny, wtwaosci gleby, gleby murszowate

1. Introduction issue to conduct a multidimensional valorizationgodss-
land communities which are located in river valleyisile

Habitat conditions of grasslands and pasturesmeeod taking into consideration both the need to protzotiron-
the most important factors which influence theilization =~ ment and potential yield possibilities of grasskadd pas
as a source of fodder, as well as any other functihat tures [7]. Flinta River, a right tributary of WelrRiver
mainly influences the differentiation of habitatnditions,  which flows into Warta River nearby Oborniki is ookthe
and simultaneously — the composition of plant comimu rivers with outstanding utilization and natural wes.
ties, that is moisturization. It does so by comdithng the Grasslands (mainly hay ones) in the Flinta vallesyally
direction and speed of soil processes [3]. It 8gmificant located on organic soils, cover an area of ca. 2080
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Geobotanical research on a current state of gradssland
pastures in the Flinta valley, which allows for thssess-
ment of their quality and production possibilitiespf great
importance for the conduction of reasoned farm mana
ment [4]. Over the years, as a result of a compitgact of
an anthropogenic and zoo biotic factor (i.e. wiifian, fod-
dering and fertilization), various changes in therigtic
composition of green growth have been obser¥ée. aim
of the study was a detailed characteristic of fadiinclud-
ing their phytosociological as well as soil propest The
paper contains a floristic characteristichothenatheretum
elatioris (A.e. typicumA.e.dactylidetosum glomerataand
A.e. ranunculetosum repentisyntaxons located in this ar-
ea, with the consideration of changing habitat daok.

2. Object and methodology

bonding potential of a soil — with the method otlrird’s
pressure chambers (produced by Eijkelkamp Soil &evya
[8], total and readily available waters — calcudate the basis
of pF and the content of carbon and total nitrogevith Vario
Max CNS analyzer (produced by Leco Corp.) and gidten-
tiometrically (Ph-meter produced by Elmetron). &k pub-
lished results are averages from five replications.

3. Results and discussion
3.1. Floristic research

Differences between the subassociations of ryegrass-
lands were visible in their phytosociological stwe as well
as in their richness and floristic diversity. Pathof Ar-
rhenatheretum elatiorigssociation were the most popular in
wet-groud forests which were located higher anccivhwvere
not flooded. Thirty-eight species were found irstlaxon. It

Geobotanical research was conducted in vegetatten pwas dominated by grasses (58.9%) and herbs andsweed

riods of 2009-2013 in the area of over 151 ha abglands
and pastures. The object was located in Ryczywelllgge
in  Wielkopolskie Voivodeship, district of Oborniki,
Ryczywdét municipality). In terms of geomorphologfhe
valley of Flinta mainly forms a wide sandy and gl ar-

(32.6%), whereas the smallest share was representearex
(2.8%). InArrhenatheretum elatioris typicusubassociation,
the biggest share in terms of amount and constemasyob-
served in:Arrhenatheretum elatiud_.) (P. Beauv. ex J. Presl
& C. Presl), spreading bellflowe€ampanula patuld..), raw

ea, called Flinta'gandr Areas adjacent to the riverbed arehawksbeardCrepis biennid..), meadow geraniunGeranium

periodically flooded or submerged. Soils locatedrbyg are
mainly peats and mucks which usually cover allugihd
and are significantly mudded. Nowadays, almostvthele
riverbed of Flinta is regulated.

2.1.

In order to determine a systematic adherence anidtit
composition ofArrhenatheretum elatiorisyntaxons, a com-
parative analysis of 44 phytosociological relevié&egn with
Braun-Blanquet's method [1]) was conducted in waellel-

Floristic research

pratensel.), common dandelionTaraxacum officinald-. H.
Wigg®®®) and common yarrowAghillea millefoliumL.). In
strongly moisturized places, with high groundwadsel (40-
70 cm in spring and 50-85 cm in summeén)henatheretum
elatioris ranunculetosum repentsubassociation developed.
As many as 46 species were found in this syntaxiih, the
domination of herbs and weeds (48.8%) and grad€es%),
and with the smallest share ©fperacead4.1%). In the phy-
tocenoses of this subassociation, large amount@msistency
of Arrhenatherum elatiu_.) P.Beauv. ex J. Presl & C. Presl

oped areas of 10x10°mMost of the relevés covered the cen-Ranunculus acrié.., Plantago medid.., Achillea millefolium

tral part of Flinta. Floristic relevés were clagsifto various
phytosociological units and compiled into tablestiom basis
of Matuszkiewicz's papers [11]. The degree of gcbnsis-
tency and the number of species in sub-associatibrs-

L. Heracleum sphondyliurh, Agropyron repen$. Beauv,

Medicago falcatal., Falcaria vulgaris Bernh, Tanacetum
vulgareL., Equisetum arvende were observed.

In a slightly dryer habitats (groundwater level 1gp 120

rhenatheretum elatiorisvere calculated, as well as a percentcm), phytocenoses dfrrhenatheretum elatioris dactylide-

age of species distinguished in each plant comguhérmi-
nology was cited after Mirek et al. [12].

2.2.

The research object was located in the pre-vali@&iata.
It was mainly covered by mucky soils, formed froamds and
alluvial silts. The depth of a groundwater levebviimm 0.7 to
1.1 m. Two soil profiles were completed in the foiconsid-
ered as the most representative for the describetnanity.
These were mucky soils (Mollic Gleysols) [5, 16faBle and
utilization values of these soils were marked "atv&luation
class and 3z of a complex of arable suitability].[FBom each
genetic horizon, samples of disturbed and undistlitruc-
ture were collected, in order to determine suclpgnties: tex-
ture — after dispersion with sodium hexametaphdsplsand —
with a sieving method; silt and loam — with an aeetric
method) [15], particle density of organic horizaaleulated
with Okruszko’s formula [14], particle density —tkvia pic-
nometric method [17], soil density — with Nitzshe&ssels of
100 cn, total porosity — determined on the basis of plarti
density and dry soil density [13], organic mattentent after
being burnt in 55T [13], saturated hydraulic conductivity —
with the method of constant pressure loss [9], maxi hy-
groscopic capacity — in a vacuum chamber at a ivegartes-
sure of 0.8 atm and with a saturategS®&), solution, water

Soil science research
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tosum glomerataedeveloped. Forty-four species were
found in the patches of this subassociation withdbmina-
tion of grasses (48.6%) and herbs and weeds (43 884)
with the smallest share @yperaceaq1.7%). Also, there
was a big amount and consistencyAafhenatherum elatius
(L.) P. Beauv. ex J. Presl & C. PreBlactylis glomeratd..
Tragopogon dubiusScop, Phleum pratensé., Achillea
millefolium L., Trifolium repend.., Poa pratensid.., Fes-
tuca pratensisiuds.Artemisia vulgarid.. (Table 1).

3.2.

Epipedons were formed from muck (prof. 1) and elay
mucky sand (prof. 2). They were shallowly covereithw
common or loamy silt which was located at a mediocr
depth of loose sand [2]. Apart from a 30-centemégtger
of loamy silt (prof. 1; depth 21-71 cm), there weeposits
of very light texture (Table 2).

Particle density of the examined soil profilesiltasted
from 2.12 to 2.29 Mgn® (in mucky epipedons) and to 2.65
Mgm? (in sands) (Table 3).

Due to high content of organic matter, bulk dengit
epipedons was low and oscillated from 0.64 (prof: 1
muck) to 0.83 Mdg™ (prof. 2 — mucky sand). In sandy
endopedones it was higher: from 1.58 (prof. 1; Gad).69
Mgkg? (prof. 2; 2Cg) (Table 3).

Soil science research
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Table 1. Systematic value and floristic compositidisyntaxons of the Arrhenatheretum elatioris eisdimn
Tab. 1. Systematyka i sktad florystyczny syntakgatdorowiska Arrhenatheretum elatioris

< Numl:_)er pf Percentage proportion of useful groups Species with the highest quantity
yntaxon speciesin | asses| legumes sedged"®PS and and constanc
relevé 9 gumes 9> weeds Y
Arrhenatherum elatiuf..) P.Beauv. ex J. Pres
Arrhenatheretum & C. Pres| C_ampanula patuld., Crepis bie_n-_
elatioris typicum 38 (25-29) 57.9 6.7 2.8 32.6 | nisL., Geranium pratensk., Taraxacum offici-
naleF. H. Wigg Achillea millefoliumL., Leu-
canthemum vulgaream. s.s..
Arrhenatherum elatiuf..) P.Beauv. ex J. Pres
Arrhenatheretum & g Fl’_res;al\ I?]a"nuncqlllusf z?.crri::_" le'Iantalgo me-
S ia L., Achillea millefoliumL. Heracleum
el?é't%rslir?glé?igu- 41 (22-33) 405 59 48 488 sphondyliuni, Agropyron repen®.Beauyv,
Medicago falcatd.., Falcaria vulgarisBernh,
Tanacetum vulgark., Equisetum arvende,
B e o i
elatioris daktyli- | 44 (26-30) | 486 5.9 1.7 43.8 p’.f i P . .
detosum glomerataé L., Trifolium .repensL., Po.:-} pratensm‘;.., Fes-
tuca pratensi¢uds.Artemisia vulgarid..,

Source: own studyZrodio: opracowanie wiasne

Table 2. Texture of investigated soils
Tab. 2. Uziarnienie badanych gleb

Percentage content of particle-size fraction [mm] Texture
Profile Saoil Depth 9 P class acc.
number jhorizon - feml |5 0610 | 0.10-005| 0.05-0.02 0.02-0.005 0.005-0,062.002 EOT(% FAO
Au 0-21 n.d. n.d. n.d. n.d. n.d. n.d mursz muck
1 Clg | 21-71 9 14 26 29 7 15 pyi Sil]
2Cg | 71-150 69 29 7 2 0 1 pl S
A 0-26 64 17 8 2 6 3 pg LS
2 C 26-68 48 27 10 11 1 3 pz Sil
2Cg 68-150 66 27 3 1 2 1 pl S

Explanation: pl — piasek hmy, pg — piasek gliniasty, pz — pyt zwykty, pyi #jlasty, S — sand, LS — loamy sand, SiL — silt,
n.d. — not determined
Source: own studyZr6dio: opracowanie wiasne

Table 3. Basic physical and water properties adistiisoils
Tab. 3. Podstawowe wieiwasci fizyczne i wodne badanych gleb

Pro- Natural Soil Maximal . Porosity Saturated
) - .| Hygrosco-| hygro- | Particle Bulk ;
file Horizon Depth mois- | organic pic water | scopic | density | density | total | drainage hydraulic
num- [ecm] ture matter [%V] capacity | [Mg-m 7] | [Mg-m?] %] [%v] 9 conductivity
ber [6v] | [okg™] oo | 9 ° ° [ums’]

Au 0-21 46.18 37.2 5.41 13.56 2.12 0.64 69.81 28.0936.1

1 Clg 21-71 32.68 1.3 1.87 4.02 2.65 1.58 40,38 1.650.95
2Cg 71-150 34.37 0.2 0.77 1.49 2.65 1.68 38/49 24.3684.6

A 0-26 3579 27.9 2.17 7.00 2.29 0.83 63.75 21.83 26.4

2 C 26-68 23.61 1.2 1.63 3.66 2.65 1.61 39.25 8.031.14
2Cg 68-150 32.52 0.1 0.49 1.28 2.65 1.69 36{23 20.7467.2

Source: own studyZrodio: opracowanie wiasne

Table 4. Soil water potentials and the total aradlilg available water
Tab. 4. Potencjaly wizania wody oraz catkowita i efektywna retencigteczna

i . . Readily available| Total available
rli’urg:‘gi A OSr(i)leon I?Cer?]‘;h Water capacity at pF [%ov] water [%6v] water [%6v]
0.0 2.0 2.5 3.7 4.2 4.5 2.0-3.7 2.0-4.2
Au 0-21 66.11 43.02 49.69 17.86 11.05 5.41 25.16 931
1 Clg 21-71 38.25 33.60 29.52 21.72 9.47 1.87 11.88 1324
2Cg 71-150 36.82 12.46 10.24 4.78 3.92 0.77 7.68 4 8.6
A 0-26 51.57 38.74 32.18 11.15 6.37 2.7 27.59 B2.3
2 C 26-68 36.42 28.39 26.7p 14.27 7.83 1.63 14.12 620.5
2Cg 68-150 34.74 14.00 10.71 5.05 2.29 0.49 8.95 7111.
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Total porosity was the highest in top horizons:nfro
63.75 (prof. 2; A) to 69.81%v (prof. 1; Au). Thegalues
were decreasing along with the depth and reacheah fr
36.23 (prof. 2; 2Cg) to 40.38%v (prof. 1; C1g) imdepe-
dones. Drainage porosity of silts was low: from720(prof.
2; 2Cg) to 24.36%v (prof. 2; 2Cqg). It was a provdavor-
able conditions for natural drainage of precipitativaters
in the investigated soils. What was visible, thaswhe in-
fluence of organic matter on soil's density and gsiy
(Table 3).

horizons situated deeper (12-14%v) and the lowe#t —
sands (ca. 7.5-9%v). Moisturization was higher asec of
total available water: from 31.97 (prof. 1) to 3Z%@v
(prof. 2) in epipedons; from 8.64 (prof. 1; 2Cg)24.13%v
(prof. 1; Clg) (Table 4) in endopedones. Valuewtsl and
readily available waters were slightly higher thha ones
provided bySlusarczyk [18] and Kaczmarek [6] for soils
and mineral deposits.

Retention abilities of the investigated soils wéigh.
At a time, these soils can retain 105 mm of produactva-

The content of organic matter was typical for muckyter and from 133 to 137 cm of potentially availahigter in

soils and oscillated from 27.9 (prof. 2) to 37:Rgg (prof.
1) in mucky epipedons. In sandy and silty endopedpn
their values were extremely low: from 0.1 (prof.2Zg) to
1.3 gkg® (prof. 2; C1g) (Table 3).

a 0-50 cm horizon. Respective values were higheatmut
50% for the horizon of 0-100 cm (Table 5).

Contents of hygroscopic water and maximum hygroTable 5. Water retention in the layers 0-50 and0-dm

scopic capacity were the highest in deposits wittefined
content of colloid fractions both mineral (a fractiof silt)
and organic ones [13]. The highest values of thigperties

were observed in endopedones: H = 5.41; MH = 13\66%

(prof. 1; Au) and H = 2.17; MH = 7.00%vV (prof. 2).Ady-
groscopic water and maximum hygroscopic capacity
creased along with the depth and oscillated from 6149
and MH = 1.28%v (prof. 2; 2Cg) to H = 1.87 and MH
4.02%yv (prof. 1; C1g) (Table 3) in endopedones.

The highest natural moisture was found in horizdcis
in organic matter - 46.18%v (prof. 1; Au - muck)dan
35.79%v (prof. 2; A — mucky sand) (Tables 2, 3)other
horizons, moisturization was lower, yet relativéligh in
relation to porosity, due to a close contact oéhkorizons
and soil-ground waters (Table 3).

Tab. 5. Retencja catkowita w warstwach 0-50 i 0-&60

Profile Layer Water Water
number [cm] retention at retention at
RAV [mm] TAV [mm]
de 1 0-50 87.3 137.1
0-100 1345 212.9
= 2 0-50 105.6 1335
0-100 159.6 208.0

Source: own studyZrodio: opracowanie wiasne

Filtration was high and balanced in endopedoneg. Th
values of a filtration ratio oscillated from 26 gr¢f. 2) to
36.1 pm* s* (prof. 1). It was low, however, in the horizons
of a silty composition (from 0.95 to 1.14 um*%. The

Values of maximum water capacity were slightly lowe speed of filtration was the highest in sandy deppsihere

than total porosity (by about 2-4%v). The optimuhagro-
technical moisture (field water capacity) was tighbst in
horizons rich in organic matter (prof. 1; Au

it oscillated from 67.2 (prof. 2; 2Cg) to 84.6 um* (prof.
1; 2Cg) (Table 3). The values were in accordandk rela-

— tively wide ranges provided by numerous authors tfar

PPW=43.02%v and prof. 2; A — PPW=38.74%v) and ofoils of similar origin and texture [10, 19].

heavier texture (prof. 1; C1lg and prof. 2; C). scitlated
from 28.39 to 33.60%v. In endopedones composedase
sands, the values of field water capacity were moaler
(12.46-14.00%v). At pF 2.5 water capacity dropped
about 2 — 6 %v. At the point of production wateF @.7),
moisture was strongly diversified and oscillatedonid
11.15%v (prof. 2) to 17.86 (prof. 1) in epipedomsl &rom
4.78 (prof. 2; C) to 21.72%v (prof. 1; C1g) in epddones.
At a wilting point (pF 4.2), moisturization was lewby
1-12%, respectively. It oscillated from 2.29 (pr@f.2Cg)
to 11.05%v (prof. 1; Au) (Tables 2, 3, 4).

PH of top horizons was slightly acid and oscillatiexn
6.52 (profile 2) to 6.62 (profile 1). Its values ngesimilar in
endopedones composed of silt. Acid reaction (fro28 3o

b 5.91) was also marked in horizons of sandy comioosit

The content of total carbon in endopedones wasayor
mucky soils: from 12.3 (prof. 2) to 14.8kg™ (prof. 1).
In endopedones, this parameter lowered signifigafribm
0.1 (prof. 2; 2Cg) to 0.8'kg™ (prof. 1; Clg). The content
of total nitrogen was also low: from 1.1 (prof. &) to 0.3
(prof. 1; C1g). The relation of carbon and nitrogertop
horizons was favorable — about 11. It lowered dtaaby

Readily available water in top horizons was betweemlong with the depth — from 1.0 (prof. 2; 2Cg) tor 2

25.16 (prof. 1) and 27.59%v (prof. 2). It was lovierthe

Table 6. Basic chemical properties
Tab. 6. Podstawowe waiwasci chemiczne

(prof. 1; C1g). (Table 6).

) . Depth Hin Total carbon Total nitrogen
Profile number Horizon [cnlz] 1‘,)\/| KCl 9 'kg‘l] 9 -kg‘l]g C:N
Au 0-21 6.62 14.8 1.3 114
1 Clg 21-71 6.07 0.8 0.3 2.7
2Cg 71-150 5.28 0.2 0.1 2.0
A 0-26 6.52 12.3 1.1 11.2
2 C 26-68 6.64 0.5 0.2 25
2Cg 68-150 5.91 0.1 0.1 1.0
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4. Summary

An association ofArrhenatheretum elatiori¢ocated in
the valley of Flinta was very diverse in terms lofkibtics.
Three subassociations were found inAtrhenatheretum
elatioris typicum Arrhenatheretum elatioris ranunculeto-
sum repentisand Arrhenatheretum elatioris dactylidosum

glomeratae Variability of each patch depended on current

habitat conditions, yet a phytosociological struetof it

was dominated by species characteristidAtchenathere-
tum elatioris the association ofrrhenatherionfrom Ar-

rhenatheretaliaand Molinio-Arrhenathereteaclass, which
allows them to be classified to this associatianilsSf the
investigated habitats were relatively rich in origamatter
and texture of their endopedones was light. A spsté

these parameters had a strong impact on their ifunadt
characteristics. Their density was low, and totalogity —
high. Each water capacity was high, however, mbéshe
water was hardly available. Total retention algtimay be
assessed as favorable. Bad weather conditions esgéul
especially in the last decade) and more and maeasive
agricultural pressure will probably cause the etiotu of

these soils in the direction of mineral soils.
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