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A bstract Investigations of soils and vegetation were conducted on a few small interforest
bogs of Sobibér Forest Inspectorate, situated in the eastern part of the Polesie Lubelskie. The largest
area is occupied there by communities of high peatbegs of Oxycocco-Sphagnerea class, like: Erio-
phore-Sphagnetum and Ledo-Sphagnetum, a smaller area is occupied by forest soils of Vaceinio-
Piceetea class: Vaccinio uliginosi-Pinetum and Molinio-Pinetum. The soil cover consists mainly of
peat soils of high peatbogs and peat-gley soils. A smaller area is occupied by peat soils of low peat-
bogs and peat-gleypodzol soils.
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INTRODUCTION

In many works published in the recent years, the importance of bogs (marshes)
in natural environment has been stressed as natural retention reservoirs, sources of
water for the surrounding area, having great influence upon climate. Their role in
the circulation of alimentary elements and in filtering of pollution has been dis-
cussed. Bogs are also the habitat for many rare species of plants and animals
[3,4,11,14,6].

The bogs situated in the eastern part of the Leczynsko-Wtlodawskie Lake Dis-
trict should also be counted among the valuable natural sites (Sobiborskie Fo-
rests). The relief of this area, numerous depressions, as well as ponds and lakes
favoured the creation of hydrogenous sites called bogs [1,4,10,19]. The most valu-
able bog ecosystems in this part of the lake district have come under protection as
natural reserves: “Zétwiowe Blota”, “Jezioro Orchowe”, “Magazyn”, “Trzy Jezio-
ra”, “Jezioro Brudzieniec”. Others, equally valuable from the environmental point
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of view, have been planned as natural sanctuaries “Torfowisko Dubeczynskie”,
“Duze Bagno” and ecological utilised land [21]. In recent years a number of stu-
dies have been published in which the features of vegetation of the bogs of Sobi-
borskie Forests were presented, and the problems of their protection were
discussed; the main threats were also shown [5,7-9,17,21].

In the year 2000 investigations of the soil cover were started, and the investi-
gations of vegetation of all interforest bogs of Sobibor Forest Inspectorate, which
had been started earlier, were continued. These works are conducted to compare
the habitat conditions of the most valuable peatbog associations. This paper pre-
sents the results of the investigations conducted on several small bogs of the
Wotczyny Forest District.

STUDY AREA AND METHODS

The research was done on eight small interforest bogs of Wolczyny Forest
District in Sobibdr Forest Inspectorate. These are bogs situated in divisions 116h,
117h, 135d (area 3.36 ha); 117 g (area 0.62 ha); 136b, 117i, 118c, 137a (area 2.30
ha); 102d, 117b (area 3.12 ha); 135f (area 0.36 ha); 158i, 178f, g, 179a, 101b, 202a
(area 34.50 ha); 180h (area 0.65 ha); 200a, 199b, 177i (area 26.23 ha).

The research was done in the vegetative season of the year 2000. Twenty nine
phytosociological records were made according to the Braun-Blanquet method [2].
The nomenclature of the plant associations was adopted after Matuszkiewicz [12]
and Fijalkowski [6], the terminology for vascular plants after Mirek ez al. [13].

Thirty three soil samples were taken for analysis from eight soil pits. Chemical
analyses of soil were conducted according to the methodology developed by
Sapek and Sapek [15]. In the samples the total content of phosphorus (colorimetric
method), calcium, potassium, sodium (flame photometer), magnesium, iron (AAS)
was measured. Additionally, pH in H,O and 1 M KCI, and the content of organic
matter were analysed.

RESULTS
Soil cover

In the objects investigated the occurrence of peat soils of high and low pet-
bogs, peat-gley soils, and peaty gley-podzols has been noted.

Bog soils of high peatbogs, originating from high mossed peat, occur in the
largest bogs. In the cross-section of those soils the following profiles have developed:
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POtwyms/R1-Otwyms/R2-Otwyms/R3-Otprtu or POtwyms/R1-Otprtu or POtwyms/R1-
Otpr-Om-Dgg. From the data included in the Borowiec [1] study it can be inferred
that the peat layer in the largest peatbogs investigated reaches the maximum thick-

ness of 300-350 cm.
Peat soils of low peatbogs occupy a small area and they have developed in

some of the small depressions. They are characterised by the profile structure:
POtnisz/R3-Otnisz/R2-Otniszgg.

In some of the small bogs, as well as on the edges of larger peatbogs, bogged
peat-gley soils have developed, and in them the peat thickness does not exceed 30
cm. Under the layer of high peat, there are black loamy formations with a rela-
tively high content of plant remains. Poor clayey grey sand with rusty spots consti-
tutes the bottom. The following profiles occur in the cross-section of those soils:
POtwyms/R1-Otprtu-D-Dgg. On the edges of the bogs peaty gley-podzols have
developed with a profile structure: Ofl-AeEes-Bh-Cgg.

The soil samples taken were characterised by a very acidic, acidic and slightly
acidic pH; pH in KCl varied from 2.50 to 6.20. The highest pH was found in sam-
ples taken from the peat soil of low peatbogs, the lowest — in samples coming
from the soils of high peatbogs (Table 1).

The content of phosphorus, potassium and sodium in the soils examined did
not vary and reached from 0.01 to 0.20 % of P and K and from 0.02 to 0.04% of
Na (Table 1). In the majority of the soil cross-sections analysed, a higher content
of P and K was noted in the surface layers. No correlation between the amount of
Na and the depth of sampling was found.

The content of calcium in the soils examined varied from 0.03 to 0.63%, mag-
nesium — from 0.02 to 0.07% (Table 1). The largest amounts of Ca and Mg were
found in samples collected from peat soil which had developed from low peat and
peaty gley soil, the smallest amounts were in samples from peat soils of high peat-
bogs. Iron content, like in the case of other elements, was low, and it reached from
0.05 to 0.66 %. Surface layers of high peatbog and peat-gley soils were rich in
iron. (Table 1).

Plant communities

In the objects discussed there are mainly communities of high peatbogs of
Oxycocco-Sphagnetea class, more rarely bog- and moor-grass forests of Vaccinio-
Piceetea class.



T able 1. Chemical characteristics of the soils studied

No. of Depth pH in Organic Content in %
Soil profile substance

(cm) H.O KCI (%) P K Na Ca Mg Fe
Peat of high 0-20 396 2.52 98.10 0.04 0.01 0.03 0.11 0.02 0.66
peatbogs I 20-30 3.70 2.50 98.30 0.02 0.01 0.03 0.13 0.03 0.12
3040 380 239 88.40 0.05 0.02 0.03 0.15 0.03 0.10
Peat of high 0-20 3.69 259 96.10 0.05 0.02 0.04 0.13 0.03 0.15
peatbogs 11 20-30  3.60 253 98.00 0.02 0.01 0.03 0.09 0.02 0.04
30-40 3.70 2.55 91.50 0.04 0.01 0.02 0.10 0.03 0.12
50-60 3.54 254 98.20 0.04 0.01 0.04 0.19 0.03 0.16
Peat of high 0-20 389 254 98.00 0.04 0.02 0.04 0.10 0.03 0.20
peatbogs 1L 20-30 3.55 250 97.90 0.02 0.02 0.03 0.12 0.03 0.12
30-40 3.60 253 93.40 0.04 0.01 0.02 0.13 0.02 0.12
50-60 3.55 2.50 90.10 0.04 0.01 0.02 0.15 0.02 0.16
Peat of high 0-10 338 2.66 90.20 0.20 0.03 0.04 0.12 0.02 0.16
peatbogs v 20-30 396 2.84 88.40 0.10 0.03 0.03 6.12 0.02 0.15
30-50 5.07 252 75.30 0.10  0.04 0.03 0.05 0.02 0.05
50-60 6.69 4.12 8.80 0.10  0.04 0.03 0.04 0.03 0.06
Peat of low 0-10 573  5.10 92.10 0.04 0.02 0.04 0.63 0.06 0.34
peatbogs VIl 10-20 590 5.25 93.10 0.04 0.01 0.03 0.71 0.05 0.35
30-40 692 640 89.40 0.09 0.01 0.06 0G.18 0.06 .57
50-60 6.90 6.20 84.90 0.03 0.03 0.06 0.18 0.07 G.55
Peat of low 0-10 339 262 95.00 0.08 0.02 0.03 0.14 0.03 0.15
peatbogs ' 10-20 4.82 2.65 19.80 0.02 0.01 .02 0.08 0.02 0.15
40-50 5.12 3.20 3.40 0.01 0.01 0.02 0.G5 0.02 0.04
Peat — gley soils 0-10 442 3.03 86.40 0.11 0.03 0.03 .17 0.05 0.18
VI 15-30 411 293 59.10 0.10 0.03 0.02 0.04 0.03 0.16
45-55 435 3.03 4.10 0.07 0.01 0.02 0.03 0.03 0.05
0-10 445 3.23 83.10 0.06 0.01 0.02 0.39 0.05 0.15
Peaty gley —podzol VIII 10-20 546 3.70 2480 0.05 0.02 0.03 0.16 0.05 0.35
soils 20-40 6.83 545 5.60 0.03 0.02 0.03 0.19 0.05 0.40
40-50 6.50 5.20 1.20 0.02 0.20 0.02 0.06 0.05 Q.12
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T able 2. Floristic composition of associations from Oxycocco-Sphagnetea class (1 - Eriophoro-Sphagnetum, 2 - Ledo-Sphagnetum)

and Vaccinio-Piceetea class (3 - Vaccinio uliginesi-Pinetum, 4 - Molinio-Pinetum)

No. of association

1

2 3 4
No. of phytosociological 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
record
Coveroftreelayer (in%) . . . . 50 50 30 70 50 30 60 60 60 70 50 40 50 60 50 . 50 . 80 50 . . 50 60.
Cover of shrubbery layer + 20 30 70 30 20 30 30 20 10 30 30 30 20 20 20 30 3C 20 70 30 40 + 3G 20 50 40 3040
(in %)
Cover of herbaceous layer 10 90 10 70 70 90 90 70 30 50 40 40 60 20 90 80 90 100 90 80 90 80 10 40 S0 10 90 90 90
(in %) 0 0 0
Cover of moss layer 60 50 40 50 50 40 40 50 30 60 20 20 30 30 30 70 30 70 90 40 70 30 20 40 10 20 30 20.
(in %)
Trees and shrubs:
Betula pubescens a s w oa o3 22 2 % 222 3 3 3 2 5 4 2 s X = 2 3 . A
Betula pubescens b # ¥ 2 %5 1 4+ % % . 4+ 21 F 13 2 2 2 5 1T 2 # 2 + 4 3 11
Betula pendula a 5 = w15 3 3 33 3 3 5 + 4.
Betula pendula b i e ow 21 FN oo 1 . L3 . . . 2 . | .
Pinus sylvestris a -« 8 5 2 o i . 4 4+ . 1 I 1 4 . 4 . 8 4 . 1 ..
Pinus sylvestris b « 1 1 &+ 1 + + #* + + 1 .o+ 01 + 3
Pinus sytvestris c e B ope w ow o wa W 5 % P oem owm o B B + . - . L
Frangula alnus b e = = J &% 21 %01 2217 1 | + 2 1 %<+ 2 + 2 3.
Quercus robur a + + +
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Table 2. Continued

No. of association 1 2 3

No. of phytosociological 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
record

Coveroftreelayer(in%) . . . . 50 50 30 70 50 30 60 60 60 70 50 40 50 60 50 . 50 . 80 50 . .

Cover of shrubbery layer + 20 30 70 30 20 30 30 20 10 30 30 30 20 20 20 30 30 20 70 30 40 + 30 20 50
(in %)

Cover of herbaceous layer 10 90 10 70 70 90 90 70 30 50 40 40 60 20 90 80 90 100 90 80 90 80 10 40 90 10
(in %) 0 0 0

Cover of moss layer 60 50 40 50 50 40 40 50 30 60 20 20 30 30 30 70 30 70 90 40 70 30 20 40 10 20
(in %)

4
27

50
40

90

30

28 29

60 .
30 40

90 90

20.

Oxycocco-Sphagnetea:
Eriophorum vaginatum 10 8
Sphagnum cuspidatum 6 'S5
Andromeda polifolia 2
Oxycoccus palusiris = B i 8 o8 B o = o
Polytrichum strictum s s s w oz & 2 F %
Sphagnum magellanicum . . . . . . . 1 . 1
Aulacomium palustre F ¢ E F E 2 & X 5 =&
Vaccinium uliginosum s k& ¢ 5 4 B B & ;
Ledum palustre < B O OB s T OE b m e o« e B
Sphagnum nemoreum T L T
Sphagnum palusire

Vaccinio-Piceetea:

Molinia caerulea R e .
Vaccinium mytrillus N i . .
Trientalis europaea s = x =
Polytrichum commune s = s oF % & 2 & o e ow om . v @ : & o
Pleurozium schreberi T L R T R SR A T I |
Accompanying:
Lysimachia vulgaris +
Lysimachia thyrsiflora + S % 3§ 5 & & w & B ;
Juncus effusus = & & B 8§ R o e w o W L s % 5 2 B " &
Calamagrostiscanescens . 1 . . . . . + 1 + . =+ + ., + + ., . . . . 2 . . . .
Thelypteris palustris T s i . T . T . T . I S
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Sporadic species: Betula pubescens c 24/+; Carex nigra 2/+; Frangula alnus c 8/+; Lythrum salicaria 2/+; Peucedanum palustre 1/+, 16/+;

Populus tremula b 2/+; Quercus robur b 24/+; Quercus robur c 11/+; Salix cinerea b 2/+, 16/+; Vaccinium vitis-idaea 22/+.
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A small area of those bogs (mainly edges) is occupied by communities of tem-
porary peatbogs of Scheuchzerio-Caricetea fuscae class (Caricetum lasiocarpae
association), rush communities of Phragmitetea class (Phragmitetum australis and
Caricetum gracilis associations), scrubby ones of Alnetea glutinosae class
(Salicetum pentandro-cinereae association).

The largest area of the objects examined is occupied by Eriophoro-Sphag-
netum recurvi and Ledo-Sphagnetum magellanici associations. The least trans-
formed patches of those associations occur on bog-peat soils of high peatbogs
whose thickness of the organic layer reaches from tens to 350 cm.

The first of the associations mentioned is characterised by a large share of
Eriophorum vaginatum (60-100% of cover) and mosses: Sphagnum cuspidatum, §S.
magellanicum and Polytrichum strictum (Table 2). Other species like: Oxvcoccus
palustris, Ledum palustre, Andromeda polifolia, Vaccinium wliginosum constitute
a small admixture (Table 2, phytosociological record 3, 12-18). In many patches,
both in the layer of trees and shrubs, birches — Betula pubescens and B. pendula -
have a large share (Table, phyt. rec. 5-18).

Highly degraded patches of Eriophoro-Sphagnetum association occur in small
and shallow bogs (an organic layer with 10-30 c¢m of thickness). Clumps of cotton
grass are usually dry and covered with lichens. Peat mosses are not present, or
their share is small (Table 2, phyt. rec. 11, 12, 14).

Ledum palustre (covers up to 80%), and also peat mosses Sphagnum magel-
lanicum, S. cuspidatum, S. nemoreum, S. palustre dominate in the herbaceous
plant layer of the Ledo-Sphagnetum magellanici association. Vaccinium myrtillus
as well as Oxycoccus palustris and Eriophorum vaginatum usually constitute the
admixture (Table, phyt. rec. 19-21). Stunted pine Pinus syivestris and birches
Betula pubescens and B. pendula constitute the tree layer.

The area-share of forest communities of the Vaccinio-Piceetea class is small
in the bogs discussed. Two associations were distinguished among them: Vaccinio
uliginosi-Pinetum i Molinio-Pinetum. The f{irst of the associations mentioned is
usually related to thick peat soils, less often does it occur on shailow peaty gley-
podzols. The tree layer there consists of Pinus sylvestris with an admixture of
birches Betula pubescens, B. pendula. Frangula alnus is the most common of the
shrubbery there. Brushwood Ledum palustre and sometimes Vaccinium uligino-
sum and Oxycoccus palustris constitute up to 50% of the cover. Andromeda poli-
folia, Vaccinium myrtillus and V. vitis-idaea constitute a small admixture.
Peatmosses: Sphagnum nemoreum, Polyirichum strictum, Plewrozium schreberi,
Dicranum undulatum occur in the moss layer (Table 2, phytosociological record
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22-24). The Molinio-Pinetum association, in turn, develops in shallow depressions
on gley-podzol soils with a changing level of ground waters. Betula pubescens i B.
pendula oraz Pinus sylvestris constitute the tree layer in this association. As re-
gards shrubbery, Frangula alnus achieves the highest degree of density. In herba-
ceous plant layer, Molinia caerulea covers an excuisitely large area (up to 90% of
cover). The share of other species is small (Table 2, phyt. rec. 25-29).

CONCLUSIONS

1. In the objects investigated, the occurrence of peat soils of high and low
peatbogs, peat-gley soils, and peaty gley-podzols was discovered.

2. Communities of high peatbogs of Oxycocco-Sphagnetea class have mainly
developed there, less often forest communities of Vaccinio-Piceetea class. A small
area is occupied by communities of temporary peatbogs of Scheuchzerio-
Caricetea fuscae class, of rushes of Phragmitetea class, and of scrubs of Alnetea
glutinosae class.

3. On thick bog soils of high peatbogs there are associations: Eriophoro-
Sphagnetum a variant with a small share of trees and shrubbery, Ledo-Sphagnetum
and Vaccinio uliginosi-Pinetum as a final stage of the succession of high peatbogs
of the continental type.

4. Patches of Eriophoro-Sphagnetum association, in which Betula pubescens,
B. pendula have a large share, are related to shallow peat soils and bogged peat-
gley soils.

5. In shallow depressions on gley-podzol soils with a relatively thick peaty
layer, an association Molinio-Pinetum and sometimes Vaccinio uliginosi-Pinetum
have developed.

6. Degraded patches of Eriophoro-Sphagnetum association usually occur in
small depressions with an impermeable layer of loam which prevents the water
from soaking into the whole depression. The organic layer (high peat) reaches 10-
30 cm of thickness here.
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GLEBY I ROSLINNOSC MALYCH SRODLESNYCH BAGIEN
NADLESNICTWA SOBIBOR (LESNICTWO WOLCZYNY)

D. Urban

Instytut Gleboznawstwa i Ksztaltowania Srodowiska Przyrodniczego, Akademia Rolnicza
ul. Leszezyniskiego 7, 20-069 Lublin, Polska; e-mail: urbandan(@consus.ar.lublin.pl

Streszczenie. Badania przeprowadzono na kilku malych $rédlesnych bagnach Nadlegnic-
twa Sobibér (lesnictwo Wolczyny). Badania te dotyczyly szaty roslinnej oraz pokrywy glebowej. W
celu scharakteryzowania roslinnodci tych bagien wykonano 29 zdjgé fitosocjologicznych. Naj-
wigksza powierzchni¢ na omawianych obiektach zajmuja zbiorowiska torfowisk wysokich z klasy
Oxycocco-Sphagnetea jak: Eriophoro-Sphagnetum oraz Ledo-Sphagnetum, mniejsza lesne z klasy
Vaccinio-Piceetea — Vaccinio uliginosi-Pinetum oraz Molinio-Pinetum. Pokrywe glebowq tworzg
gléwnie gleby torfowe torfowisk wysokich oraz torfowo-glejowe. Mniejsza powierzchnie zajmujg
gleby torfowe torfowisk niskich oraz gleby glejobielicowe torfiaste. Na badanych obiektach wyko-
nano 8 odkrywek glebowych. W pobranych prébkach glebowych oznaczono: pH w H20 i 1 M KClI
oraz zawartos¢ materii organicznej i P, K, Na, Ca, Mg, Fe.

Stowa kluczowe: Polesie Lubelskie, torfowiska, zbiorowiska roslinne, gleby





