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Summary. Cotton-grassEriophorum vaginatuni.) occurs commonly in natural, as well as an-
thropogenically altered peatlands. It is peat-feignspecies participating in revegetation and sup-
porting restoration of mires. In this study infleenof disturbance and vegetation cover on seed-
ling recruitment ofE. vaginatumwas examined in two peat bogs in the region Pelksbelskie
(Eastern Poland). Number of seedlings was lowdoriest bog than open bog due to low produc-
tion of seeds, in spite of similar density of tudsoin both sites. Number of seedlings was the
highest in experimentally disturbed sites, but ffamation stimulated seedling emergence only in
open bog. Hydrological alterations in peatland$ thad to development of tree stands can affect
negatively recruitment of typical peat bog spebigdimitation of fecundity of plants.

Key words: cotton-grass, disturbanc&riophorum vaginatumfecundity, peat bogs, seedling
emergence

INTRODUCTION

Drainage in peatlands influences species compasitiee to altered hydro-
logic conditions, soil aeration and increased patriavailability. Typical light-
demanding peatland species disappear, with developof shrubs and trees
after desiccation [Lainet al 1995, Frankl and Schmeidl 2000].

Cotton-grassHriophorum vaginatunt..) is one of the most common spe-
cies of familyCyperaceaaen ombrotrophic peatlands in circumboreal regidns.
occurs not only in natural mires, but also in stfgraltered bogs and even in an-
thropogenic habitats, as grazing areas and abaddiglds after peat mining
[Wein and MacLean 1973, Matuszkiewicz 2001, Lawatial 2005].

Dynamics ofE. vaginatumcover is affected by hydrological conditions.
Cotton-grass is promoted in well-hydrated sitemfaat al 2004, Lavoiest al
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2005]. It can achieve success also in forest begause seeds of this plant can
germinate under less favourable moisture conditizgs other typical bog species.

There is abundant evidence that this species cproira moisture condi-
tions for other plants in strongly disturbed sit@sgd may be used for restoration
of peat-forming vegetation in bogs after econonse.uHence, development of
E. vaginatumshould be promoted in many restored peatlandstlfBust al
1996, Lavoieet al 2003].

This study had the aim to examine the effects abpg gaps and vegeta-
tion cover on seedling emergence of cotton-grass ta understand how devel-
opment of woody vegetation in peat bogs can af§eetdling recruitment of
E. vaginatum- the typical peat bog species.

MATERIAL AND METHODS

The study was carried out in two peatlands neatdiva Wtodawa in the
region Polesie Lubelskie in Eastern Poland [Korkird®98]. Two contrasting
vegetation cover conditions were chosen in thislstiMale Bog is covered
mainly by open bog vegetation with sparsely distiell trees and shrubs, while
Ztobek is predominated by swampy forests comprifegshade-producing trees
— Scots pineRinus sylvestri4..) and pubescent birciBétula pubescerishrh.).

Experimental plots consisted of linearly arrangdtirnatingly situated dis-
turbed and undisturbed squares (0.2% with 0.5 m spacing between them.
A total 36 squares were used in the study. Vegetaind 5 cm of soil were re-
moved in each disturbed site. Experimental gape wezated in April 2006, and
seedling establishment was followed every monthndutwo seasons — 2006
and 2007 — between May and November. Water taibtd ilgas measured using
piezometers, between May and November 2006, aneekat April and Novem-
ber 2007. Seedlings were collected and cleanedbiorhtory.Eriophorum
vaginatumwas identified on the ground of nuasd utricles [Kowal 1958].
Additionally, percentage cover and density of tusso number of infructes-
cences and production of nuts of cotton-grass wamted in 40 random
squares of 0.25

Non-parametric test was used or data were logfoamed if they did not
fit the assumptions of parametric analysis [Sokal Rohlf 1995]. Calculations
were performed with Statistica ver. 8.0.

RESULTS
Water level was significantly higher in Mate BogithinZtobek (Wilcoxon

test,Z = 3.02, P < 0.01). Level of water table was orrage 14 cm above ground
level in Mate Bog and 8.6 cm under groundtiobek. Experimental sites were
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Fig. 1. Seasonal changes of water level in stugg & Mate Bog andtobek in 2006 and 2007
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Fig. 2. Number of seedlings &fiophorum vaginatunn disturbed and undisturbed sites in Mate
Bog andZtobek

Table 1. F-values of ANOVA of the influence of typEpeat bog and disturbance, the effect of in-
teraction between them on the number of seeglliagd effect of peat bog on density of tussocks,
infructescences and production of nuts in cottasgiEriophorum vaginatum

nce

Effect Peat bog Disturbance Peat bog x Disturba]
Seedlings 119.01%** 27.33%* 12.94**
Infructescences 67.0%** - -

Nuts 81.9%** - -
Tussocks 0.7 n.s. — —

Data were log-transformed (lg¢x+1)) prior to analysis. Signatures: **P < 0.0%P < 0.001, n.s. — not significant
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Fig. 3. Density of tussocks and infructescences@oduction of nuts in cotton-grasgr{opho-
rum
vaginatum in study sites in Mate Bog aritlobek

inundated in open bog, with the exception of Junlg~d006. In forest bog the
water level was under ground in 2006 and abovergtan 2007, except for Oc-
tober, when the water table was near the groura ([&¥g. 1).

The number of seedlings &. vaginatumwas related to the type of peat
bog (Tab. 1). Cotton-grass was more abundant ie Bag (153.9 seedlings pef)m
than inZtobek (3.8 seedlings permMore seedlings were found in experimentally
disturbed sites (133.6 fhthan in control sites (21.9  The effect of interaction
between type of bog and disturbance indicatestetling establishment in patches
devoid of vegetation cover was accelerated in NBmg, whereas emergence of
cotton-grass in disturbed sites strongly decreasédobek (Fig. 2). The effect
of canopy gaps on seedling emergenck.ofaginatumwvas revealed only for open
bog. No significant difference between the numibeseedlings in disturbed and un-
disturbed sites was founditobek (F = 1.97, P > 0.05).

Seed rain was significantly higher in Mate Bog (4@@s per rf) than in
Ztobek (13.4 nuts per n Similarly, production of infructescences washggin
open bog than in forest bog, at 0.9 and 11.4 perespectively (Tab. 1, Fig. 3).
Percentage cover &. vaginatunwas, on average, 35% in forest bog and 50%
in open bog, although density of tussocks was ainiil Ztobek and Mate Bog,
at 5.6 n? and 5.7 i, respectively (Fig. 3).

DISCUSSION

Seasonal changes of water level in Mate Bog Ztobek reflected meteor-
ological conditions in 2006—2007. Low water levelpeatlands in 2006 was in-
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fluenced by low precipitation, especially in MaylyJ2006. Water table level in
2007 was high owing to relatively wet year [www.mngl]. Hydrological con-
ditions in Mate Bog andiobek were significantly different. The resultstbfs
study confirmed that low level of water table ingboenables development of
closed cover of trees [Lairet al 1995], and that abundance of cotton-grass is
related to hydration of bog [Lavoet al 2005].

The number of seedlings & vaginatumn Mate Bog andZtobek was af-
fected by current vegetation cover, despite noifgignt correlation between the
number of infructescences and the number of engeigpedlings. A similar situ-
ation was found in vacuum-mined peatland in Quéhecsuggested by Lavoit
al. [2005], longer time series may be needed to tiftecsignificant correlation. In
this study, shading induced by trees could aff@et fiecundity of cotton-grass. In-
deed, production of mature seed€Einvaginatumin tundra was strongly restricted
in the shade treatment [Molau and Shaver 1997ffect of low seed production,
seedling emergence was much lower in forest bagithapen bog community. The
density of cotton-grass in the experimental site&)06 was close to fecundity (Fig.
2-3). The importance of seed rain in seedling ieoent is often emphasized. Plant
colonization in disturbed sites is related to immaiipn potential of colonizing spe-
cies from the surroundings [Beckagieal. 2000, Campbekt al 2003].

The influence of seedling recruitment on vegetatimver seems to be
scarce. In spite of considerable difference in lsegdumbers in the examined
bogs, the density of tussocks was similar. Howeseedling recruitment can af-
fect the abundance of cotton-grass after distudakortality of E. vaginatum
in disturbed tussock tundra is very low during tinst years after germination
[Gartneret al. 1983], thus establishment from seeds could ptaiyrgportant role
in the dynamics of cotton-grass cover in canopysgép fact, cotton-grass has
an important role in overgrowing of bare peat i@ thgion of Polesie Lubelskie.
It is the main vascular plant species in the fastafje vegetation of terrestrialised
nutrient poor peat pits [Urban 2007].

Seedling emergence and development of vegetatidete&smined by initial
species pool and can be limited in harsh envirotai@onditions [Campbeltt
al. 2003, Coopeet al 2004]. Germination of seeds is often hampereddnse
vegetation canopy and deep litter layer [Grubb 193Verbecket al 2003].
Gaps are often considered as ,safe sites” for sgpddcruitment [Harper 1977].
Disturbance in this study was simulated by thevigtdf animals and peat min-
ing. Seedlings of cotton-grass were more numerausaoe peat, whereas devel-
opment of seeds on vegetated surface was sparsestlity shows that dense
vegetation comprised of mosses of geSphagnunhampers seedling establish-
ment ofE. vaginatum

Many characteristics facilitate the establishmemd aurvival of cotton-
grass in bare peat, even if the bog has been drdin®phorum vaginatunmas
the maximum germination rates in high temperat(2es-30°C) and seed ger-
mination is stimulated in light conditions, whick ¢common in summer above
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peat surface after strong disturbance [Wein and Léac 1973]. Numerous
seeds are produced each year and have a higty dbildisperse by wind be-
cause of hairy nuts [Campbel al. 2003]. Finally, cotton-grass tolerates periods
of droughts [Wein 1973].

Nevertheless, the effect of strong disturbanceims of removal of plants
and upper soil layer does not improve conditionssiedling emergence in af-
forested peat bog. This suggests that the impagtahgaps as niches for regen-
eration of cotton-grass may be related to the tyfpeegetation. Dense under-
story cover can neutralize recruitment opportusiggen if the canopy has been
disturbed [Beckaget al. 2000].

On the other hand, incommensurably low number efilsggs on bare peat
in forest bog could be caused by insufficient morstconditions. The season of
2006 was especially dry, which could affect negdyithe germination of seeds
in experimental gaps. Only in open bog the vegatatiover restricted recruit-
ment from seeds and the effect of dryness was ioeaditie. However, the focal
species is highly tolerant to low soil moisture aad germinate in relatively dry
sites [Lavoieet al. 2005]. In 2007 the experimental sites were intealaso
seedlings recruitment of cotton-grass was genesalyse.

CONCLUSION

Seedling establishment &friophorum vaginatunis enhanced in well-hy-
drated peat bogs owing to high production of seAbsndance and fecundity of
cotton-grass are higher in open bog with high l@felater table than in forest
bog. Disturbance stimulates the emergence of cgtiass, but the effect of canopy
gaps was found only in open peat bog. Expansidore$t vegetation in peatlands
due to desiccation can affect negatively seediéeguitment of. vaginatum
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REKRUTACJA SIEWEK WELNIANKI POCHWOWATEJHriophorum vaginatunt.):
ZNACZENIE ZABURZEN | POKRYWY RGSLINNEJ

Streszczenie Wetnianka pochwowataEfiophorum vaginatunt..) wystepuje pospolicie na torfo-
wiskach wysokich, naturalnych, jak i przeksztatotmprzez cztowieka. Jest gatunkiem torfotwor-
czym uczestniccym w regeneracji nnosci i wspomagajcym procesy renaturalizacji torfo-
wisk. W pracy badano wptyw typudlnnosci oraz luk w pokrywie rélinnej na rekrutagj siewek
E. vaginaturma dwdch torfowiskach Polesia Lubelskiegtobek, Bagno Mate). Stwierdzonze
liczebndi¢ siewek byta nisza na torfowisku Emym niz nielesnym z powodu matej produkcji na-
sion, pomimo podobnego zg@gczenia &p wetnianki na obu torfowiskach. Naptiej siewek po-
jawito sie na zaburzonych powierzchniach eksperymentalnylehtwarzenie luk stymulowato po-
jawianie s¢ siewek tylko na torfowisku niedeym. Zmiany hydrologiczne torfowisk prowage
do rozwoju drzewostanéw meagvptywaé na rekrutag siewek gatunkow typowo torfowiskowych
przez ograniczenie ptodéa roslin.

Stowa kluczowe Eriophorum vaginatumptodnaé¢, rekrutacja siewek, torfowiska, wetnianka po-
chwowata, zaburzenia



