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IMPACT OF HABITAT CONDITIONS ON THE FORMATION OF FL ORISTIC DIVERSITY
OF Glycerietum maximadHueck 1831COMMUNITY

Summary

Research on the floristic formation of Glycerietomaximae community under influence of a habitah@alley of Note

Leniwa, was conducted in the years 2013 and 201therarea of 60 ha. In the community, the followpegameters were
determined: systematics, botanical compositiontridistion of constancy levels in an association andurrent state of
habitat conditions on the basis of Ellenberg’s gadive numbers, and identification of moisturizatioonditions with

Oswit's method. Two soil profiles were completeda@ieaty soil and a mucky one). In the samples deliefrom each ge-
netic horizon, such properties were marked: pH,tenhof total nitrogen calcination loss, texturayllbdensity and particle
density, hygroscopic moisture and maximum hygrascogpacity, soil's water bonding potential, to@hd drainage po-
rosities, total and readily available waters antiréition ratio. The investigated soils were richanganic matter, had a fa-
vorable reaction and a satisfactory content of aten. Their water permeability may be considered@snal and reten-
tion values — good. At balanced utilization, natuggolution-degradation processes will proceed vethatural pace. The
soils are a very favorable ground for the developheg valuable plant communities.

Key words grassland and reed communities, Notalley, mucky and peaty soils

) WPLYW WARUNKOW SIEDLISKOWYCH NA KSZTALTOWANIE SI E
ROZNORODNOSCI FLORYSTYCZNEJ ZBIOROWISKA Glycerietum maximaeHueck 1831

Streszczenie

Badania nad ksztattowaniemesioznorodnaci florystycznej zbiorowiska Glycerietum maximael peptywem siedliska
w dolinie Noteci Leniwej, przeprowadzono w 2013zd?814 roku. Na obszarze o powierzchni 60 ha. \Walisku okre-

slono systematyk sktad botaniczny zespotu, rozktadu stopni state zespole oraz aktualny stan warunkéw siedliskobw
na podstawie warti liczb wskanikowych Ellenberga (F, R, N), a takidentyfikagt warunkow wilgotngéciowych meto-
dg Oswita. Wykonano 2 profile glebowe (gleby: torfowaurszowa). W prébkach, pobranych z poszczeg6lnyziompow

genetycznych oznaczono takie setavasci, jak: pH, zawarté¢ azotu ogolnego, straty prania, uziarnienie, ¢stas¢ gleby

oraz jej fazy statej, porowaio catkowity i drenaowg, wilgotnai¢ higroskopow oraz maksymalnpojemndé higroskopo-

wq, potencjat wgzania wody przez gleboraz jej potencjaln i efektywr retenceg uwzyteczm, retencg catkowity, wspot-

czynnik filtracji. Badane gleby wykazywaly znaczawart@¢ materii organicznej, korzystny odczyn, zadowgajzawar-

tos¢ azotu. Ich wodoprzepuszczaitianana uzné za optymaln a zdolndci retencyjne za dobre. Przy zréwnawaym ich

uzytkowaniu, naturalne procesy ewolucji — degradalgjilg zachodzi w nich w naturalnym tempie. Stangqvine bardzo
dobre podige dla wyksztatcaniagina nich cennych zbiorowiskstonych.

Stowa kluczowezbiorowiska gkowe i szuwarowe, dolina Noteci, , gleby murszotweaowe

1. Introduction
sociation has got a vast ecological scale, whianainly a

Glycerietum maximaelueck 1831 association is domi- result of changeable soil and water conditions. Buéhe

nated by Great Manna GrasSlyceria maximal) in its
typical form as well as in all the association @ats. This

possibility of obtaining a great amount of greensmaits
economical importance may be significant. When sit

species is a main component of over ground massaend mown early, it may be a good source for silagee{yarfor

counts for even 90% of the whole crop. It is quitien ob-

zero grazing or hay) due to the danger of the appea of

served in the valley of Noteand Warta, in the patches of cyanogenic glycosides and Fasciola larvas [24]. d$so-

20-500 mM, where the terrain is silty as a result of dryafg
regular deluges [1, 12, 30]. Furthermore, it grawsthe
banks of water reservoirs and streams of very slosent.
It is one of the most popular marsh communitiesolers
fertile soils, usually with a peaty ground, whiale looded
for the most of the year (up to 30-40 cm ppt.)10Q]. They
are usually marshy areas in a significant parthefualley,
located within the range of annual and long-ternfese
deluges. It is usually adjacent to an associatibmaute
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ciation is usually located on well distributedfysiow peats
or mucks. Ground water level stays on a groundlleve
drops to the depth of 30-40 cm. The aim of theardewas
an assessment of the impact of current habitatitons on

the formation of floristic composition of floweringrass-

sedge Caricetum gracili$ and is often temporary. The as-

lands in the Notevalley. The paper contains a characteris-

tic of such a habitat, with regard to the differation of
floristic composition and soil conditions.
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2. Object and methodology
2.1. Floristic research

The research was conducted in vegetation seasdhs i
years 2013 and 2014 in the area of 60 ha in tHages:
Wizany, Lubcz Wielki, Lubcz Maly, Herburtowo and
Marianowo, Nowe Dwory (WielkopolskaVovoidship,
Czarnkow-Trzcianka County). It was conducted in I§ma
homogenous patches of 20-100. wenty-six phytosoci-
ological relevés taken with Braun-Blanquet's metheate
used [2]. The following parameters were determifogdhe
association: systematics, botanical compositioncgreéage
share of species, the distribution of constancgllend a
current state of habitat conditions on the basiElén-
berg’s indicative numbers, and identification ofistoriza-
tion conditions with Gwit's method [25]. The community
underwent a floristic and phytosociological analysind
classified with a syntaxonomical system after Matus
kiewicz [21]. Nomenclature of the species was agld@f-
ter Mirek et al. [22].

2.2. Solil science research

In terms of geomorphology, the object was situated
Notet's glacial valley. It was covered with organic soil
formed of low peat which was mucked to various eixte
top horizons, and of alluvial soils. Ground watevdl was
located at the depth of ca. 30-40 cm. Two soil ilgefwere
made: profile 1 — organic, sapric-mucky soil (Sapisto-
sol), profile 2 — typical peaty hemic soil (Hemidstdsol)
[13, 28]. From each genetic horizon, samples dfudied
and undisturbed structure were collected, in otdedeter-
mine such properties as: texture — with a sewaggade
(sand) and aerometric method (loam and silt) aftsper-
sion with sodium hexametaphosphate [27], partiersity
(in mineral deposits) with a picnometric method awith
Okruszko’s formula [26] (in organic deposits), sodnsity
— with Nitzshe’s vessels of 100 &ntotal porosity — deter-
mined on the basis of particle density and dry deihsity

[23], calcination loss after being burnt in 58D[23], filtra-
tion ratio — with the method of constant pressoss|[19],
maximum hygroscopic capacity (moisture at pF=4.%) a
vacuum chamber at a negative pressure of 0,8atmvihd
a saturated SO, solution, water bonding potential of a soll
— with the method of Richard’s pressure chambes} [tb-
tal and readily available waters — calculated anhhsis of
pF, the content of carbon and total nitrogen — Witrio
Max CNS analyzer and pH — potentiometrically. Alet
published results are averages from five replicetio

3. Results and discussion
3.1. Floristic research

In terms of syntaxonomy, a differentiat&lycerietum
maximaeHueck 1831 association belongs to (®hrag-
mitetea R. Tx. et PRSG 1942 class, (O.) Phragmitetalia
KOCH 1926 order and (All.) Phragmition KOCH 1926 as
sociation, i.e. to the group of reed bed of variouster
level. It is a reed bed of high crop productiond ayuite
good fodder value, especially when mown before iing.

In as many as eleven species, th&(30.6%) and the'8
(25.0%) constancy level was observed. Only two iggec
(5,6%) reached thé"sconstancy level (tab. 1).

Thirty-six plant species of high water requirensantre
observed in the association. The most numerouseifsev
species) wasPoaceaefamily. A dominant species was
Glyceria maximagS=V i D 6480.0). High constancy was
observed in Rumex hydrolapathum (S=V i D=87.2), and
high (the &) constancy level — ir.ythrum salicaria, Men-
tha aquatica, Rorippa amphibiand Phragmites australis
(tab. 2).

The community was located on flooded eutrophiasyre
of a high ground water level. According to Elleniger
classification, it was a near-water habitat andoediog to
Oswit — a marshy habitat. Soil's reaction was neutal
slightly neutral and the content of nitrogen waghhi
(tab. 3).

Table 1. Characteristic of distribution of constadegrees in Glycerietum maximae association
Tab. 1. Charakterystyka rozktadu stopnia stelav zespole Glycerietum maximae

Degree of Quantlty of Percentage Species of varied highest quantity and constancy
constancy species content
\% 2 5.6 Glyceria maxima , Rumex hydrolapathum
Mentha aquatica, Lythrum salicaria, Ranuncukus repePhragmites australis,
\% 6 16.6 . h
Galium palustre, Agrostis alba
Phalaris arundinacea, Poa palustris, Rorippa ampd,bris pseudoacorus, Glyc
1l 9 25.0 . . ; X . ! -
eria fluitans, Myosotis palustris, Lysimachia vuiga
Carex gracilis, Lysimachia thyrsiflora, Lychnis flogculi, Sium latifolium, Care
Il 11 30.6 acutiformis, Carex riparia, Filipendula ulmaria, Stays palustris, Alisma planta
go-aquatica, Equisetum limosum, Rumex crispus
Symphytum officinalis, Deschampsia caespitosa, g&péum ramosum, Care
I 8 22.2 vesicaria, Ranunculus linquaq, Equisetum palusBagitaria sagittifolia, Caltha
palustris
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Table 2. Botanical composition of Glycerietum maaarassociation

Tab. 2. Skfad botaniczny zesp@lycerietum maximae

Botanical family Number of species from a family Rinpciological constancy| Systematic value

Poaceae

- Glyceria maxima \% 6480.0

- Phragmites australis, \ 60.2

- Agrostis canina 7 1 164.8

- Agrostis alba 1 92.1

- Phalaris arundinacea Il 56.4

- Glyceria fluitans Il 18.8

- Deschampsia caespitosa Il 5.0

Cyperaceae

- Carex gracilis, Il 122.8

- Carex acutiformis 4 Il 20.2

- Carex riparia Il 5.0

- Carex vesicaria Il 2.0

Fabaceae 1 Il 5.0

Herbs and weds * \% 87.2

- Rumex hydrolapathum \% 22.6

- Lythrum salicaria \ 5.0

- Mentha aquatica \ 5.0

- Rorippa amphibia 1 27.6

- Iris pseudoacorus 24 1 5.0

-Myosotis palustris 1l 2.0

- Lysimachia vulgaris 1l 2.0

- Galium palustre Il 52.6

- Lysimachia thyrsiflora Il 12.2
I 5.0

* Short list of species

Table 3. A characteristic of Glycerietum maximaeita base

Source: own work Zrodlo: opracowanie wlasne

d on Ellenbesgand Gwit s phytoindication methods

Tab. 3. Charakterystyka siedliska zespotu Glytememaximae wg Ellenberga s®ita

. Moisture Soil reaction Nitrogen content
Average of index E R N
According to Ellenberg’s index 9,11 6,5 7,7
According to Gwit moisture index 8,7 - -
Assessment of a habitat Near-water habitats  Indiffeand slightly indifferent big

3.2. Soil science research

Source: own work Zrédlo: opracowanie wlasne

were dependent on the content of organic matter [M3e
lowest values of hygroscopic moisture and maximym h

Epipedons were built of muck (prof. 1) and low tpeagroscopic capacity were observed in partly mineealitop

(prof. 2). They were deeply covered with sand {8b( 4).
Particle density in organic deposits was the tagle
epipedons - from 1.86 (prof. 2) to 2.11 ¥hg (prof. 1)

Mgm*. In organic endopedons the values decreased 4o 1.

(prof. 2; Oe2, Oei) to 1.97 My (prof. 1; MOe). In sands,
which are underlying rocks, this property was cldee
quartz’s density - 2,65 Mg (tab. 5).

Due to high content of organic matter, bulk densit
organic deposits was low: from 0.41 (prof. 2; Cei)0.76

horizons: H - from 4.96 (prof. 1) to 5.46 %v (pr&); MH
9.34 and 10.11 %v, respectively. In In endopeddmsse
values were higher and oscillated between: H — fEow®
Goprof. 2; Oei) to 7.88 %v (prof. 2; Oe3); MH - froh®.15
(prof. 1; MOe) to 21.67 %v (prof. 2; Oe2). In santhder-
lying rocks, both H and MH were extremely low (frdn96
to 1.17 %v) (tab. 5).

Natural moisture of epipedons located in the spludr
capillary rise was high (from 35.83 to 48.11 %vih |

Mgm? (prof. 1; MOe). In sands, respective values of-denendopedons, the values were much higher (from 3%96

sity were higher: from 1.42 (prof. 2; Cg) do 1.43y">
(prof. 1; Cg) (tab. 5).

Total porosity of muck and peat was high: from2%8.
(prof. 1; M) to 73.66 %v (prof. 2; Oel). The tendgro the
decrease of porosity along with the depth was bstored
[23]. Porosity was the lowest in sands (ca. 46%ak).(5).
The content of organic matter was characteristicaidous
deposits. Its highest values were observed in lpa@tons:
from 523.7 (prof. 1; MOe) to 825.1kg™ (prof. 2; Oe2), a
bit lower ones — in muck (396.6kg ), and trace amounts —
in sands (ca. 0.2lg™Y) (tab. 5).

Due to a trace amount of mineral colloids, hygopsc

69.91 %v), due to their direct contact with soibgnd wa-
ters. Because of it, moisture in organic deposhgvwere
located deeper, was often close to the valuestaf poros-
ity (tab. 5).

The speed of filtration was balanced and highotn
ganic deposits, the values of filtration ratio tatéd from
8.4 (prof. 1; Ose) to 24.3 pns ™ (prof. 2; Oei). The high-
est speed of filtration was in sandy deposits, wlieoscil-
lated from 89.5 (prof. 2; Cg) to 103.13 prs ™ (prof. 1;
Cg) (Tab. 5). The values were in accordance with th
ranges cited by various authors for the soils ofilar ori-

moisture (H) and maximum hygroscopic capacity (MH)gin and texture [5, 7, 8, 11, 14, 16, 17, aftei: 32
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Table 4. Texture of mineral horizons of the studieds
Tab. 4. Uziarnienie poziomdéw mineralnych badanylel g

) Percent of fractions (mm) Texture

Profile Horizon | Depth (cm acc

number P 2.0-0.1 | 0.10-0.0% 0.05-0.02 0.02-0.005 0.005-0.002  <0.002 FAO'
1 Cg >245 90 5 2 2 0 S
2 Cg >187 93 3 1 1 1 1 S

Explanation: S — sand

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

Source: own work Zrodio: opracowanie wiasne

Profile D Particle Bulk Total Organic| Natural Hygr(_)- Saturat_ed pH Total
. epth ; . . . scopic | hydraulic | . .
num- | Horizon (cm) densn%/ densn%/ poorosny mat(_aar mcysture water | conductiv- | " M nltrog_taen
ber (Mgm™) | (Mgm™) | (%v) | (gkg™) | (%v) %) | ity (ums?) KCl (gkg™)
M 0-27 2,11 0,88 58,29 396,6 35,83 4,96 13,5 6,8 241
MOe 27-42 1,97 0,76 61,42 523,7 41,1y 5,81 10,0 5,8 22,82
1 Ose 42-85 1,77 0,54 69,49 711,8 64,92 7,29 8,4 6,1 25,23
Oel 85-160 1,80 0,63 65,00 683, 58,71 6,55 11,79 2 |6, 17,56
Oe2 | 160-245 1,82 0,63 65,38 667,1 55,83 6,42 9,6 6,4 17,31
Cg > 245 2,65 1,43 46,04 0,3 39.11 0,37 89,5 5,4 30,2
Oel 0-55 1,86 0,49 73,66 630,5 48,11 5,46 14,2 6,3 29,93
Oe2 55-85 1,64 0,55 66,46 825,1 61, 36 7,52 10,6 4 |6, 24,53
2 Oe3 85-165 1,70 0,51 70,00 770,8 65.29 7,88 114 0 |6, 19,54
Oei | 165-187 1,64 0,41 75,00 831,5 69,91 5,7 24,3 5,9 10,92
Cg > 187 2,65 1,42 46,42 0,2 36,9¢ 0,22 103,1 55 100,

Reaction of each genetic horizon was either neotra
slightly acid in organic deposits (pH from 5.9 t8)% Sandy

bedrock was acid (pH from 5.4 to 5.5) (tab. 5).

The content of total nitrogen was typical for eats
posit — higher in top horizons (from 29.93 (proft@ 41.27
gkg® (prof. 1), lower in organic In endopedons: fromam

(prof.2; Oei) to 25.23'gg™ (prof. 1; Ose), and the lowest in

sands (0.21-0.23kg™) (tab. 5).
Water capacities marked in organic horizons at ewater
bonding potential, may be considered as high, vasere-
spective values in sands — low. Field capacity @B¥rwas
the highest in peats: from 42.23 (prof. 1; MOep829%v
(prof. 2; Oel). At pF=2.5, moisture was by severabver a
few or dozen (ca. 2-16) %v lower. At the point ebguc-
tion water (pF 3.7), moisture was diversified asditated
from 31.33 (prof. 1; MOe) to 52.54 %yv (prof. 2; Pwi or-

Source: own work Zrodio: opracowanie wiasne

ganic deposits and ca.1,2-1.6%yv in sands. At angifboint
(pF 4.2), water capacity was respectively lower:afput
14-22 %v (muck and peat) and 1.5-2 %v (sands) @ab.

In organic horizons, readily available water datéd
from 9.37 (prof. 1; M) to 24.86 %v (prof. 2; Oe3j.was
much lower in mineral horizons (by about 5 %v). Fatal
available water, all values were higher: from 21(8bf. 1;
MOe) to 41.19 %v (prof. 2; Oe3) in muck and pead an
from 7.15 (prof. 2; Cg) to 8.03 %v (prof. 2; Cg) sands.
Despite good potential water availability, muchibfvas
strongly bound in the examined soils, and therefoneot
easily accessible (tab. 6). The values of readilgl total
available waters were slightly higher than thesaupaters
provided bySlusarczyk [31], Kaczmarek [15] and Gajewski
et al. [6] for various soils and mineral deposits.

Table 6. Soil water potentials and the total aradlilg available water in the studied soils
Tab. 6. Potencjat wizania wody oraz potencjalna i efektywna retencjgaczna

Total available| Readily available
Profile Horizon Depth Water capacity at pF: (%v) water water
number (cm) (%v) (%v)
0.0 2.0 2.5 3.7 4.2 4.5 2.0-4.2 2.0-3.7
M 0-27 56,18 46,70 41,21 37,38 23,71 9,34 22,99 79,3
MOe 27-42 58,72 42,23 35,39 31,33 20,92 10,15 21,31 10,90
1 Ose 42-85 67,51 64,21 62,94 4946 3368 12,89 30,53 14,75
Oel 85-160 62,48 55,41 53,9P 44,56 29,64 11,1 725,8 10,85
Oe2 160-245| 61,94 51,52 48,35 40,87 26,11 10,62 4125, 11,15
Cg > 245 43,29 9,23 7,46 3,84 1,20 1.17 8,03 5,34
Oel 0-55 71,41 68,29 60,66 52,34 29,74 10,11 38,55 15,75
Oe2 55-85 64,87 60,76 57,60 4558 29,/8 21,67 30,98 15,18
2 Oe3 85-165| 68,06 66,64 60,82 41,78 2545 20,85 941,1 24,86
Oei 165-187| 72,11 53,29 49,88 42,24 19,67 16,22 6233, 11,05
Cg > 187 44,15 8,78 6,55 3,4( 1,68 1,06 7,15 5,38
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4. Summary

The investigated community dlycerietum maximae

Hueck 1831 was located on flooded, eutrophic anéagh

ground water levelGlyceria maximagS=V and D 6480.0)

was a dominant species and high constancy waswausar

Rumex hydrolapathui6=V and D=87.2). High constancy
level (the 4') was observed in:ythrum salicaria, Mentha

aquatica, Rorippa amphibi@nd Phragmites australislt

was a near-water habitat according to Ellenbergl an
marshy habitat according tos@it. The most (eleven) spe-
cies had the™ (30.6%) and the'3(25%) constancy level.

Only two species had the highest (t/{% &onstancy level.

As an important element of the habitat, the exauahin

organic soils had characteristics typical of Pokslis of a
similar origin. They were rich in organic mattegdha fa-
vorable reaction and a satisfactory content ofogin.
Their water permeability may be considered as cgtimmd
retention values — good. At balanced utilizatioatunal
evolution-degradation processed will proceed inatural
pace. They are a very good ground for the developmoi
valuable water communities.
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