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GEOBOTANICAL CONDITIONS OF ECOLOGICAL GRASSLANDS ON
LIGHT RIVER ALLUVIAL SOILS

Summary

The paper contains a geobotanical characteristitgassland habitats where ecological managemertoisducted. It
covers the assessment of floral diversity and aildet description and interpretation of soil condits. The research was
conducted in the vegetation season of 2014 in divitlual farm inSrednica (wielkopolskie Voivodeship, czarnkowsko-
trzcianecki district). In the research area a numbé phytosociological relevés was taken. Local itetb were described
and characterised. Four soil opencasts were dorthimthe area. Such properties as reaction, theteonof total carbon,
texture, soil density and its solid phase dengityosity, maximal hygroscopic capacity, water bgratentials of soil,
readily and total available water and saturated taudic conductivity were marked. The investigatedsswere river
alluvial soils formed from alluvial sands of Notegroglacial stream valley, they were characteridgd high water
permeability and low retention, both of which ayeital to light soils. There was little amount abguctive and available
for plants water. Soil's porosity and density, adlwas reaction, were on a beneficial level. Topizums had high — as for
sands — content of carbon which was a result of specificity of alluvial origin of these soils. Thevestigated
phytocenoses were covered with termophilic xeratieplants which classifies to xerothermic grasBestuco-Brometea.
These were mainly phytocenoses with the dominafiéiestuca ovina, Festuca rubra and Agrostis capil. Furthermore,
a group of Spergulo-vernalis Corynephoretum wasdiowith a large share of species from Agropyro-Rion crispi,
what may indicate a flooding character of thesesgtands.
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WARUNKI GEOBOTANICZNE EKOLOGICZNYCH U ZYTKOW ZIELONYCH
WYSTEPUJACYCH NA LEKKICH MADACH RZECZNYCH

Streszczenie

W pracy przedstawiono geobotanigatharakterystyk siedlisk #kowych, na ktérych prowadzona jest rolnicza gospcala
ekologiczna. Obejmowata ona oeerr&nicowania florystycznego pokrywystimnej oraz szczeg6towy opis i interpretacj
warunkéw glebowych. Badania wykonano we #nize2014, na terenie indywidualnego gospodarstwiaego w miejsco-
wasci Srednica (wojewddztwo wielkopolskie; powiat czarngkevtrzcianecki). Na badanym terenie wykonano gzedgé
fitosocjologicznych. Opisano i scharakteryzowanstpujece tam zbiorowiska. W offsie wydzielenia wykonano 4 od-
krywki glebowe. Oznaczono takie vdavasci gleby, jak: pH, zawart@ wegla ogdlnego, uziarnienie egtas¢ gleby oraz jej
fazy statej, porowat@, maksymala pojemndé higroskopow, potencjat wizania wody przez gleloraz jej potencjala i
efektywr retencg wyteczm, wspoétczynnik filtracji. Badane gleby reprezentywgip mad rzecznych, wytworzonych z pia-
skow aluwialnych pradoliny Noteci; charakteryzowaly, typow; dla gleb lekkich wysakwodoprzepuszczalsigig i niskg
retency;. Woda produkcyjna oraz depha dla rglin wyskpowata w nich w niewielkich ikgiach. Porowaté¢ i gestasé
gleby, jak rownie pH, ksztattowaly siw nich na korzystnym poziomie. Poziomy wierzcbadowaly % wysol — jak na
piaski — zawartécig wegla, co wynikato ze specyfiki aluwialnej genezhtgteb. Badane zbiorowiska pdriete byly cie-
ptolubry roslinnoscig kserotermiczp, kwalifikugcq sie do klasy muraw kserotermicznych Festuco-Bromégly. to gtow-
nie zbiorowiska z dominackostrzewy owczej (Festuca ovina), kostrzewy czaegjr@estuca rubra) oraz mietlicy pospoli-
tej (Agrostis capillaris). Ponadto wyiniono zesp6t Spergulo-vernalis Corynephoretumnagznym udziatem gatunkéw ze
zwigzku Agropyro-Rumicion crispi, co t@oznaczéa zalewowy charakter badanyafk}

Stowa kluczowesiedlisko, warunki glebowe, murawy kserotermiczne

1. Introduction on the analysis of top horizons, but cover the whainge
of profiles. The paper contains a geobotanical
Water, soil and climate conditions as well as thecharacteristics of habitat grasslands where aguiall

intensity and system of tillage were the most ingar ecological management is conducted. It covered the

flora forming factors in the grassland [2, 3, 4,18, 12].
Negative changes are also often caused by inapptelyr
conducted amelioration [18]. These factors inflerhe
biocenosis complexly, therefore, classic phytosogical
research should be accompanied by the charaateristia
soil cover. Moreover, the research ought not tdifiehed

Zbigniew KACZMAREK, Piotr GAJEWSKI, Andrzej MOCEK,
Mieczystaw GRZELAK, Agnieszka KNIOLA, Barttomiej GLINA

131

assessment of floral cover and a detailed desenipdind
interpretation of soil conditions in the area fodnay the
alluvial river action. River valleys are areas afn#ficant
natural, utilization and cultural qualities. Plambitats in
the valleys differ in terms of nature as they arevarious

phases of evolutionary development of formation. [6]
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Maintained in natural state,
ecosystems of the most
exceptionally high biological diversity. The develoent of
grassland habitats, their richness and floral ditgerstem
mainly from the mosaicism of habitats, their trgghiand
intensity of tillage [2, 3].

2. Object and methodology

they are considered aaverage from five replications.
complicated structure and

3. Results and discussion

The investigated grassland area differs due to the
mosaicism of habitat conditions. It is covered with
thermofilic xerothermic flora whose appearance @inty
conditioned by soils and climate. Partly, these aom-
hierarchical phytocenoses which may be classifisd a

The research was conduced in the vegetation sedsonxerothermic grasses ofestuco-Bromete mainly the

2014 in the area of the Middle Notec valley Srednica
(Wielkopolskie  Voivodeship,
district). The object of the research was a grasksiaf 20
ha. It was tilled in an ecological manner whichoakd
observation of plant succession close to natutdijrated

phytocenoses dfestuca ovinaFestuca rubraand Bromus

czarnkowsko-trzcianecki sterillis. They share a lot of traits with grasslands and

therefore may be treated as intermediary state dmatw
thermofilic fresh grasslands and xerothermic grasse
Selected phytocenoses are colorful grasses of aiuth

anthropic pressure. Floral research was conduct#d w diverse flora, often with rare species. Some amayg be

Braun — Blanquet's method [1] in areas of 25 26
phytosociological relevés were taken, the resesrdided
the most representative of them, though. In eachah, a
percentage of undergrowth cover was determinedy thi¢
list of species including their numerical and sbiity

level. The species adherence to syntaxonomicak it
flora classification was done in accordance

Matuszkiewicz [8], whereas the nomenclature

traheotypes — in accordance with Mirek et al. §jil cover
of the object was composed of river alluvial sofaich
soils cover main river channels and their preseisca
prove of a long-term and gradual development ofeyal
and proglacial stream valleys. They are mainly cosep
of alluvial sediments both mineral and organic, dayvn by
the floating waters and from the sediments depasiteing

counted as impoverished forms oArrhenatheretum
elatioris. Others should be counted Aghenatherionwith
the undergrowth composed of common bekgrostis
capillaris with false oat-grassArrhenatherum elatius
Attention is drawn by species fromAgropyro-Rumicion
crispi which indicates a flooding character of thes

tograsslands (tab. 1).
of

In the soils of alluvial character, a set of moktheir
properties depends on the origin and graining & th
composing sediments. Therefore, the key parameters
texture and content of carbon. Top horizons (Aipvedd
sandy (S) or loamy sandy (LS) texture; deeper basz
were formed of sands (S) or occasionally of loarapds
(LS) (profile 3; depth of 15-42 cm) or organic &ilon
(profile 2; depth of 32-38 cm). In these depodfis, content

rising water and also sedimenting during periodicabf clay fractions was low (0-4%) and the contensidifdid

flooding. Mineral material of alluvial soils is uslly flat
and its individual facies are characterised withorsg

not exceed 13% (tab. 2) [16]. PH was also connewiéd
sandy texture and, what probably follows, high eobtof

arrangement, of the same graining and high stage ofuartz, as well as lack of calcium carbonate. nttorizons

mineral grains coating, which differs
sediments. Satification of these soils clearly blesiin
transverse soil profiles is one of their most cbmastic
traits. It is connected with periodical sedimermtatdf the
mentioned sediments — of various
mineralogical and chemical composition. Thicknelssuzh
horizons in the examined soils was between several
several dozens centimetres. They were so calleg ligt
alluvial soils which were composed of loose anchtlig
clay sands within whole profiles. Up to the depttid m,
none soil-ground waters were found in these sbisir soil
opencasts were done in the area, in points repdsenfor
each phytocenosis. All the investigated soils wiassified
as weakly formed soils, type — proper alluvial sdil7].
Profiles 1 and 4 were classified to th® Bonitation class
and profiles 2 and 3- accordingly to th& dnd &' class.
Agricultural suitability of the whole object wasigiled at
the level of 3z complex. Samples of affected ant@cin
structure were collected from the genetic horizand such

it from heapit oscillated in the range of slightly acid reactifsom 6.17

(prof. 4) to 6.79 (prof. 3). This slightly acid aratid
reaction of similar soils was also noticed by othathors
[13, 14]. Along with the depth, pH decreased arathed

granulometricthe values from 5.4 (prof. 3; depth of. 43-130 ¢m).12

(prof. 4; depth of 25-47 cm). PH of organic alluvi(prof.

2; depth of 32-38 cm) was the highest — 7.06 @blt also
contained the most of total carbon (32,%gd). Among
other profiles, the highest content of carbon waseoved

in epipedones ranging from 8.4g" (prof. 4; depth of 0-
25cm) to 13.6 dkg™ (prof. 2; depth of 0-32 cm). Along with
the depth, the content of total carbon decreasddeached
the values from 0.7-kgg™ (prof. 2; depth of 72-130 cm) to
6.6 gkg® (prof. 3; depth of 15-43cm) (tab. 3). Sandy
texture was the reason for very aligned values adid s
phase density. All of them oscillated around thasity of
2.65 Mgm?. Smaller figures of solid phase density were
observed only in epipedones where the values veevered
by organic matter (from 2.63 to 2,64 Mgy ), which

properties were marked as texture (aerometric-sievaccumulated there in bigger amount, and in thevialiu

method) [15], solid phase density (pycnometric rodth

layer — 2.61 Mgm 2 (prof. 2; depth of 32-38cm) (tab. 3).

[19], soil density (with Nitzsh's vessels of 100 *cm Soil density and — what follows — total porosity reve

capacity), total porosity (on the basis of densif¥p],
maximal hygroscopic capacity (in a chamber at vatad
8 atm and saturated solution of,30,), water bond

similar in all the profiles and depths. The lowedsinsity
(1.26 Mgm ) at the highest porosity (51.72%) was found
in alluvion. Epipedones underwent systematic thidhg

potential (Richard's vacuum chambers method ) [7]along with the growth of depth and reached 1.75nivfy at

potential and effective useful retention (on theidaf pF),
content of total carbon (with Vario Max CNS anala@d,
pH (potentialometrically in 1MKCI). All the resultare
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porosity of 33.96% (prof. 1; 66-120cm). Epipedords
slightly heavier texture and higher carbon contéad
smaller densities (1.31-1.55 Mg?), at highest porosities
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(50.38-41.29%) (tab. 3). Saturated hydraulic cotidifg
was high and characteristic to sands [20]. Its kiwalue
was observed in the alluvion layer (9.81 gt In
epipedones the speed of filtration was lower — fro8r25
pums? (prof. 1) to 80.40 prs® (prof. 4) - than in deeper
horizons where it reached figures from 24.47-sinfprof.
3; depth of 15-43 cm) to 133.18 &h (prof. 4; depth of
47-125 cm) (tab. 3). Maximal hygroscopic capacityoa
depended on texture and carbon content. In epigsdin
oscillated from 1.09% (prof. 3) to 2.31%v/v (pr&); in
sandy epipedones the figures were smaller, fron#9%0.6
(prof. 3; depth of 43-130 cm) to 1.29% v/v (prof.depth
of 25-47 cm). Due to high content of organic matkéid of
organic alluvion was the highest — 4.82% v/v (p&fdepth
of 32-38 cm) (tab. 3). Water bond potential depemdstly
on graining, porosity and content of organic majt€y. In
the examined soils, maximal water capacity in egetetic
horizon was of about 2-3% lower than total porodityis

Table 1 Floristic characteristic of the distinguished plaotnm
Tab. 1. Charakterystyka florystyczna wignibnych zbiorowisk

caused by methodological limitation which prevestsls
from total venting during analysis. Field water aeipy (pF
2.0) was low and oscillated between 11.38% (profta2
19.53% v/v (prof. 3) for epipednes and from 8.7238of,

2; depth of 38-72 cm) to 15.46% v/v (prof. 1; depfi37-

66 cm) for endopedones. At the point of productiater
(pF 3.7), moisture was much higher in epipedonéom
5.58% (prof.4) to 8.29% v/v (prof. 1) than in sandy
endopedones - from 2.13% (prof. 3; depth of 43-Ai3) to
5.64% vl/v (prof. 1; depth of 37-66 cm). At the pamant
wilting point (pF 4.2), according moisturizationseng
lower of 2-4% and oscillated between 1.36% (profiepth

of 43-130 cm) to 4.45% (prof. 1; depth of 0-37 cm).
Readily and total available water, calculated anlihsis of
pF markings, were at the level characteristic gintlisoils
[10, 18]. Readily available water for the investeghsandy
deposits was between 5-12% and total availablerweds
higher of 1.5-4% in each case.

unities

Number of record / Cover in % 95 75

80 50

Plant community with Festuca rubra

Festuca ovin

n  Agrostis capillatis Bjpdo-vernalis Corynephoretum

Ch.Ass.Arrhenatheretum elatioris

Arrhenatherum elatius 2.3 1.1

+

Campanula patula

+

Ch. Agrostis capillaris

Agrostis capillaris

3.4

Ch.O. Molinietalia

Equisetum palustre 1.2

Lotus uliginosus

Ch.O. Arrhenatheretalia

Galium mollugo 1.1

Leontodon autumnalis

Achillea millefolium

|+ +]

Daucus carota

Ch.O/All. Agropyro-Rumicion crispi

Carex hirta 1.2

+

Elymus repens

Potentilla anserina 1.2

Rumex crispus +

+|+ [+

Ch.CIl. Molinio-Arrhenatheretea

Centaurea jacea +

Festuca rubra 3.3

Lathyrus pratensis 1.1

Plantago lanceolata 1.2

ChCI. Koelerio glauce- Corynephoretea canescentis

Festuca ovina

3,3

Corynephorus canescens 1.1

Helichrysum arenarium

Rumex acetosella 1.1

ChCI. Trifolio-Geranieteasanguinei

Galium verum |

ChCI. Artemisietea vulgaris

Artemisia vulgaris

Cirsium arvense

ChCI. Agropyreteaintermedio-repentis

Cerastium arvense

1.1

Poa angustifolia

1.2

ChCI. Stellarietea mediae

Bromus sterilis

Other

Festuca ovina

Erigeron canadensis

Festuca trachyphylla

2.2
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Source: own work Zrodio: opracowanie wkasne
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Table 2.Texture of investigated soils
Tab. 2. Uziarnienie badanych gleb

Table 3. Basic chemical also physical and watepgrties of investigated soils
Tab. 3. Podstawowe wieiwosci chemiczne oraz fizyczne i wodne badanych gleb

Percentage content of fraction on diameter [mm] Texture
Profile Genetic Depth 2,0- 0,10 - 0,05 - 0,02 | 0,005 < acc.

number horizon [cm] 4 PTG FAO/
0,10 0,05 0,02 0,005 0,002 0,002 2008 | USDA

Au 0-37 73 8 7 2 2 2 ps S

1 C1 37-66 80 13 5 0 1 1 pl S
Cc2 66-120 87 7 3 1 2 0 pl S

Au 0-32 68 18 8 2 3 1 ps S
> 2A 32-38 - - - - - - namut mud
C1 38-72 77 15 5 1 0 2 pl S

Cc2 72-130 80 10 7 2 1 0 pl S

Au 0-15 73 14 6 1 2 4 ps LS
3 C1 15-43 68 12 9 5 4 2 pg LS
Cc2 43-130 85 7 5 1 1 1 pl S

Au 0-25 75 12 6 2 2 3 ps LS

4 C1 25-47 88 4 5 2 0 1 pl S
Cc2 47-125 86 5 7 1 1 0 pl S

Source: own work Zrodlo: opracowanie wlasne

Profile | Genetic D pHin 1M Total Specific Bulk . Saturatgd Maximal .
number | horizon epth KCI carbon density density Porosity hydrau.h(.: hygroscpplc
conductivity capacity
[cm] lokg® | Mgm® [ [Mg-m?¥ | [%v/v] [umsT] [%v/v]

Au 0-37 6.55 11.3 2.64 1.31 50.38 16.25 1.77

1 C1 37-66 6.04 1.7 2.65 1.60 39.62 62.38 0.45
Cc2 66-120 5.42 1.2 2.65 1.75 33.96 89.44 0.91

Au 0-32 6.24 13.6 2.63 1.39 47.15 28.63 2.31

5 2A 32-38 7.06 325 2.61 1.26 51.72 9.81 4.82
C1 38-72 5.78 4.5 2.65 1.63 38.49 47.23 1.15

Cc2 72-130 5.65 0.7 2.65 1.65 37.74 92.84 0.78

Au 0-15 6.79 104 2.63 1.38 47.53 54.36 1.09

3 C1 15-43 6.21 6.6 2.65 1.58 40.38 24.47 1.22
Cc2 43-130 5.24 2.9 2.65 1.67 36.98 104.12 0.64

Au 0-25 6.17 8.4 2.64 1.55 41.29 80.40 1.75

4 C1 25-47 6.32 2.7 2.65 1.67 36.98 101.49 1.29
Cc2 47-125 5.33 0.82 2.65 1.73 34.72 133.18 0.66

Source: own work Zrodlo: opracowanie wlasne

Table 4. Soil water potentials and the total (TAMY readily (RAV) available water
Tab. 4. Potencjat wizania wody oraz potencjalna (PRU) i efektywna (ERdthncja dyteczna

Profile _ Water capacity at pF Readily availablg Total available wate
number Horizon| Depth [Y%6viv] water [%v/V] [Yoviv]
0.0 2.0 25 3.7 4.2 4.5 2.0-37 20-42
Au 0-37 49.76 | 16.79] 11.46 8.29 4.45 1.77 8.50 12.34
1 C1 37-66 37.15| 15.44 1357 5.64 1.22 0.45 8.82 11.24
C2 66-120 | 30.33] 10.84 12.58 3.56 1.63 0.91 7.28 9.21
Au 0-32 45.28| 11.38 9.76 6.24 3.78 2.31 5.14 7.65
5 2A 32-38 48.39| 3294 2484 13.64 7.68 4.82 19.30 2@5
C1 38-72 36.20 8.72 5.36 3.66 2.5p 1.15 5.06 6.17
C2 72-130 | 35.44| 11.14 7.67 3.48 1.43 0.78 7.72 9.72
Au 0-15 4455| 19.53] 15.44 7.25 3.2y 1.09 12.28 66.2
3 C1 15-43 37.83] 21.67 17.24 9.64 2.96 1.22 12.03 118.7
Cc2 43-130 | 33.89 9.76 6.75 2.13 1.36 0.64 7.63 8.40
Au 0-25 38.95| 14.24 8.49 5.58 3.17 1.75 8.66 11.07
4 C1 25-47 34.01] 10.68 7.32 3.44 2.0 1.29 7.24 8.66
C2 47-125| 3235 1252 11.3p 3.21 2.21 0.66 9.31 110.3

aluvial organic mud
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Source: own work Zrédlo: opracowanie wlasne
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4. Summary [6] Kaczmarek Z., Grzelak M., Gajewski P.: Warunki §gda-
we oraz ranorodnd¢ florystyczna ekologicznych siedlisk
Grassland phytocenoses in the examined area are Przyrodniczych w Dolinie Noteci. J. Res. Appl. Agric
thermophiles, close in their character to xerothiemgrasses Engng, 2013, 55(3): 142-148.

whose appearance depends on climate, edafic al[ﬂ Klute A.: Water retention: Laboratory Methods IKiute A.

. . (Ed.). Methods of soil analysis, Part 1: Physicad aninera-
antropological conditions. Selected phytocenoseg ar logical methods. 2nd ed. Agronomy Monographs 9 ASa

colorful grasses of tuft structure and diverse dJooften SSSA, Madison, Wi, USA, 1986, 635-662.

with rare species. Their appearance is formed by thig] Matuszkiewicz W.: Przewodnik do oznaczania zbiosbwi
presence of species of clearly xeromorphic strectuth a roslinnych Polski. Warszawa: PWN, 2014,
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of Scien., Krakéw. Pol. Bot. Stud. Guideb. 2002;. 38, 1-
303.
[10] Mocek A., Drzymata S.: Geneza, analiza i klasyfjaagieb.

soils. Productive water and available for plantpesgwed in
small amounts. Porosity and soil density, as wsllpé,

were on a beneficial level, from an agriculturalinpoof Wyd. UP Pozné, 2010.

view. As for sands, top horizons have high carbontent  [11] Myslinska E.: Development of mucks from the weathering of
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