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Abstract. The aim of the study was to determine the species composi-
tion, taxonomic and ecological diversity of bryophytes of the examined
site and to determine their prevalence in the area.

During the research, there were showed the presence of 42 species of
bryophytes (41 mosses and one liverworts) belonging to 15 families. The
shown species represent 29 % of all the species identified in the city of £.odz
and surrounding area. In this group there were 7 species not reported so far
in this area. The research showed five types of habitats covered by bryo-
phytes, they are: epigeic, epilithic, epiphytic, epixylic, and aquatic. Most
species were found in the examined area, in epigeic habitats — 34 species,
least were found in aquatic habitat — only one species.

A large number of identified species confirms that urban parks are
characterized by a large diversity of species of bryophytes. The large
number of species unlisted in this area so far confirms the validity of the
green areas as the significant mainstays of briological diversity of a rela-
tively floristically poor urban areas.

Introduction

Bryophytes (especially liverworts) are mostly characterized by narrow ranges of their
ecological amplitudes. They exhibit a high sensitivity to changing habitat conditions,
in both natural and anthropogenic habitats (Klama, 2002, 2004; Zarnowiec, 2004;
Stebel, 2006; Fojcik, 2011). Bryophytes are constant and integral components of al-
most all plant communities. In forest, non-forest, natural and anthropogenic plant
communities, terrestrial species create the layer that can be easily distinguished; the
others grow on the bark of trees, on wood or stone substrats (Kornas, 1972; Mickiewicz,
Sobotka, 1973; Klama, 2003; Zarnowiec, 2003).

Urbanization alters natural habitats and causes the emergence of habitats of an-
thropogenic origin, which may be occupied by bryophytes. Despite the presence of
different types of substrates, city centers are usually characterized by a low number of
bryophytes appearing within such areas. This is due to adverse changes in environ-
mental conditions, especially water or air pollution. Under the influence of anthropo-
genic changes, species richness of bryophytes in urban areas generally decreases. The
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Fig. 1. Location of the Experimental Garden ofthe Faculty of Biology and Environmental Protection,
University of LodZ

role of mainstay for species retreated from the city is adopted by the urban green areas.
City parks, forests, and similar habitats play a key role in maintaining the diversity of
bryophytes in urban floras. Within such areas, the habitats of many forest and grass-
land species of bryophytes occur; while ijn the past many of such species occurred
throughout the entire area (Fudali, 2005, 2007).

First briological data from the region of £.6dz come from the district of Kutno and
Leczyca (Btonski, 1890), Piotrkow Trybunalski (Kulesza, 1918-1919) and the village
of Dobron (Switalska, 1936).

Research conducted by Urbanek (1959, 1961, 1962, 1962b, 1963b, 1964, 1965,
1966 b-d, 1967—1969); Filipiak (1981, 1986) and Luczak and Filipiak (2001) undoub-
tedly contributed to the knowledge on the bryoflora of the region of £6dz, but were
focused primarily on landscape parks, nature reserves, and other natural and semi-
natural forest ecosystems of the region.

In many Polish cities, e.g. Katowice (Fojcik Stebel, 1999, 2001), Poznan (Fudali,
2002), Szczecin (Fudali, 1996a, b; 1997a, b; 2000), Warszawa (Fudali, 2003) and
Wroctaw (Fudali, 2000, 2001a, b), bryological studies covered the entire city and con-
cerned many aspects of this group of plants. In L.6dz, the bryological studies so far fo-
cused on the city center, green areas and its outskirts. During the research carried out in
the 1960s and 1990s (Chmielewski, Urbanek, 1960, 1963a; Filipiak, 1996; Filipiak,
Sieradzki, 1996) in the city of £.6dz and the surrounding area, 143 species of bryophytes
were found. They covered all the accessible surfaces, and were represented by many eco-
logical groups, including epigeic, epixylic, epiphytic, epilithic and aquatic ones.

The main objective of the present study was to determine the species composi-
tion, taxonomic and ecological diversity of bryophytes of the examined site and to
determine their prevalence in the area.

Materials and methods

The Educational and Experimental Garden of the Faculty of Biology and Environmental
Protection, University of £.6dz, is located in the center of £6dz (19°28°58” E 51°46°36”
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Fig. 2. Families found in the Garden: 1 — it 1,2 %
Cilmaciaceae, Ditrichaceae, Hylocomiaceae, d 1 ’
Marchantiaceae; 2 — Dicranaceae, Funa-
riaceae, Grimiaceae, Orthotrichaceae, Po-
Iytrichaceae; 3 — Hypnaceae, Plagiomnia-
ceae; 4 — Amblystegiaceae, Pottiaceae; 5 —
Brachytheciaceae, Bryaceae

5:17 %

N) (Fig. 1). It was established in 1985
and occupies at present about 1.02
hectares.

Within the area of the Garden,
793 taxa of plants occur; the total
collection which consists of two se-
parate collections, that of herbaceo- 4,10 %
us plants and an arboretum. The first = 2 R 1-3 A-¢ Fd->s
collection consists of 498 herba-
ceous taxa growing in the Garden, which belong to 58 families. The best represented
families are: Asteraceae (76 species), Lamiaceae (42), Ranunculaceae (34) and Lilia-
ceae s.1. (31). The arboretum collection contains 295 species of deciduous and co-
niferous trees. The best represented genera are: Acer (10 species), Pinus (9), Prunus
(7) and Salix (6). In the Garden grow mostly species of forest trees and shrubs that
are common in Poland, including Abies alba Mill., Pinus sylvestris L., Carpinus betu-
lus L., Fagus sylvatica L., Quercus robur L., Sorbus aucuparia L. and Frangula alnus
Mill. There are also species of foreign origin that are often planted in parks, such as
Acer saccharinum L., Physocarpus opulifolius (L.) Maxim., Philadelphus coronatus L.
and others. Moreover, indigenous fruit trees of the genera Malus, Pyrus, Prunus,
Cerasus are grown in the Garden, as well as lesser-known species, such as Cornus
mas L. and Hippophaé rhamnoides L. All these species compose the basis of teaching
designed for students and employees of the University of £.6dz (Kurzac, 2007; Ste-
faniak, 2008).

Field studies were conducted in 2009 and 2010. The bryological material was col-
lected in all habitats. The occurrence of species on a particular type of substrate away
from the other by one meter was considered as a position (or site). For each species, its
occurrence frequency is given by the scale: 1—3 records — rare species (+), 4—10
records — frequent species (++), more than 11 records — common species (+++).
The nomenclature for mosses is based on Ochyra et al. (2003) and for liverworts, on
Klama (2006). The species under legal protection were determined on the basis of the
Decree of the Minister of Environment of 9 July 2004 on the species of wild plants to
be protected. Herbarium materials were deposited in the Herbarium Universitatis
Lodziensis (LOD) — Bryophyta Department of Geobotany and Plant Ecology, Faculty
of Biology and Environmental Protection, University of £.6dz.

The authors sincerely thank the reviewer for valuable comments which contrib-
uted to this publication.
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Occurrence of recorded bryophyte species on different types of substrates.

Habitat
Epigeic Epixylic Epi]i:bchy— Et?llllé_ A?iléa_
Substrate
Species § Frequ-
= ency
S} g
E ik
Tl g 2l =1 €138 g
E|E|s|E15|F|s|5|2]5| ¢
S|1Z2|3|3|&|&|28|8|&| &
1 | Amblystegium juratzkanum + +
Schimp.
A. serpens (Hedw.) Schimp. + | + + ++
3 | Barbula unguiculata Hedw. + + ++
Brachythecium albicans + +
(Hedw.) Schimp.
5 | B. rutabulum (Hedw.) Schimp. + +
6 | B. salebrosum (Hoffm. ex + + +
E Weber & D. Mohr)
Bryum argenteum Hedw. + + ++
8 | B. bicolor Dicks. + +
9 | B. caespiticium Hedw. + + +
10 | B. klinggraeffii Schimp. + +
11 | B. rubens Mitt. + +
12 | Calliergonella cuspidata + | + +++
(Hedw.) Loeske
13 | Ceratodon purpureus (Hedw.) + + +++
Brid.
14 | Cirryphyllum piliferum (Hedw.) + +++
Grout
15 | Climacium dendroides (Hedw.) | + + ++
EWeber & D.Mohr
16 | Dicranella heteromalla (Hedw.) | + +
Schimp.
17 | Drepanocladus aduncus + +
(Hedw.) Warnst.
18 | Dryptodon pulvinatus (Hedw.) + | + ++
Brid.
19 | Funaria hygrometrica Hedw. + +++
20 | Hypnum cupressiforme Hedw. + + + + | + +++
21 | H. jutlandicum Holmen & + +
E. Warncke
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Continue of table

Habitat
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22 | Kindbergia praelonga (Hedw.) | + +
Ochyra
23 | Marchantia polymorpha L. + + + |+ +++
24 | Orthodicranum montanum + ++
(Hedw.) Loeske
25 | Orthotrichum affine Schrad. ex + +
Brid.
26 |O. diaphanum Schrad. ex Brid. + +
27 | Oxyrrhynchium hians (Hedw.) | + + +
Loeske
28 | Physomitrium pyriforme + ++
(Hedw.) Bruch & Schimp.
29 | Plagiomnium affine (Blandow | + | + | + | + +++
ex Funck) T.J.Kop.
30 | P. cuspidatum (Hedw.) T.J. Kop. + +
31 | P. undulatum (Hedw.) T.J. Kop. | + + +
32 | Pohlia nutans (Hedw.) Lindb + ++
33 | Polytrichastrum formosum + ++
(Hedw.) G.L. Sm.
34 | Polytrichum commune Hedw. + +
35 | Pseudoscleropodium purum + ++
(Hedw.) M. Fleisch. ex Broth.
36 | Rhytidiadelphus squarrosus + +++
(Hedw.) Warnst.
37 | Rosulabryum capillare (Hedw.) | + + +
J.R. Spence
38 | Schistidium apocarpum + +
(Hedw.) Bruch & Schimp.
39 | Sciuro-hypnum oedipodium + |+ |+ ++
(Mitt.) Ignatov & Huttunen
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End of table
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41 | Syntrychia ruralis (Hedw.) + + ++
F. Weber & D. Mohr
41 | Tortula acaulon (With.) + ++
R.H. Zander
42 | T. muralis Hedw. + + ++
Results

During the research, 42 species of bryophytes (41 mosses and one species of liverworts)
were revealed (Table). These species belong to 15 families. Among the reported families,
the most numerous in terms of the species number were Brachytheciaceae and Bryaceae (7
species each) (Fig. 2). The species registered during the research represent 29 % of all spe-
cies identified so far in the city and surroundings of £.6dz.. Thirty-five of them were previ-
ously reported in this region, while seven species were recorded for the first time for the
region: Bryum bicolor Dicks., B. klinggraeffii Schimp., B. rubens Mitt., Drepanocladus
aduncus (Hedw.) Warnst., Hypnum jutlandicum Holmen & E. Warncke, Orthotrichum di-
aphanum Schrad. ex Brid., and Rosulabryum capillare (Hedw.) J.R. Spence.

During the research we distinguished five types of habitats covered by bryophytes: epi-
geic, epilithic, epiphytic, epixylic, and aquatic. Most species were found on epigeic habi-
tats — 34 species, least of all occurred in aquatic habitats — Drepanocladus aduncus (Fig. 3).

The most diverse habitat type among the reported ones was the epigeic one. This
type include: mineral soil, humus, lawn, and litter. In the group of epilithic habitats,
there were recorded: stones and concrete structures (walls and curbs). Although, de-
spite the occurrence of many species of trees in the garden, only two species of trees
were overgrown by mosses: Acer negundo and Betula pendula (up to 50 cm high). The
stumps and small pieces of wood lying on the ground were numbered among the epix-
ylic habitats, whereas the most undifferentiated one was the aquatic habitat, a small
pond located in the Garden (Table).

Thirty-two species (76 % of all identified species) occurred only in one type of
habitat. Only two species were registered in more than two types of habitat. Hypnum
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Fig. 3. Total number of
bryophyte species re-

10
6
B =
corded in different ty- - e

pes of habitats epigeic epilithic epiphytic EpiRylic aquatic

cupressiforme was recorded in epigeic (humus), epilitic (stones and concrete struc-
tures), epixylic (stumps) and epiphytic (bark of Acer negundo) habitats. Amblystegium
serpens occurred in epilitic (conrete structures), epixylic (small pieces of wood)
and epiphytic (bark of Acer negundo) habitats (Table).

Among the reported types of substrates, most of species were found at mineral soil
(26 species), lawn (13), concrete structures (10), and on the bark of Acer negundo and
humus (five species). Lesser numbers of species were found on stones (4 species),
stumps (2), and the least on the litter, small fragments of wood, bark of Betula pendula
and in the pond sites (only one species in each). Twenty-four species (57 % of all spe-
cies reported) were found only on one type of substrate. Only Hypnum cupressiforme
was recorded on five different types of substrates (see Table).

The analysis of the frequency level has shown that common species comprised the
smallest group (8 species). Next was the group of frequent species (14) and the most
numerous group was that of rare species (32) (see Table).

Five of the reported species (Calliergonella
cuspidata, Climacium dendroides, Polytrichum ff | I.'ii
commune, Pseudoscleropodium purum and Rhyti- [ — e | L
diadelphus squarrosus) are under legal protection | |
in Poland (Act 2004 ...). Two of them, Polytrichum |
commune and Pseudoscleropodium purum, are | |
forest species, while others (Caliergonella cus-
pidata, Climacium dendroides, Rhytidiadelphus | ﬂﬂm |
squarrosus) are grassland species. These species | -
prefer moist habitats. Within the garden they are ] r1|
located in its southern part. In this part one can | ;i
find moist lawns, which provide conditions for |
the development of these species (Fig. 4). '“--Rﬂm}%}

5_...5?-}"0@1@[[’[@" ;
Fig. 4. Occurrence of the protected species. I — Ca- ﬁ"ﬁ-:gg{ |

lliergonella cuspidata, 2 — Pseudoscleropodium purum, 0
3 — Climacium dendroides, 4 — Rhytidiadelphus squar-
rosus, 5 — Polytrichum commune mj; w2 E13 14 mE5
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Discussion

A large number of species reported on the area of the Garden supports the research
published in the area of other Polish cities (Fudali, 1996a), that city parks have a wide
variety of species of bryophytes. A great number of unlisted species from the city and
surroundings of L.6dz confirms the validity of urban parks and other green areas which
are significant enclaves to maintain the briological diversity of urban ecosystems
(Fudali, 1996a).

While the research was conducted, there were recorded only one species of liver-
worts. This illustrates the vulnerability of this group of plants to anthropopressure and
a lack of suitable substrates (Fudali, 2000).

Epigeic species dominate at the test site, as in other Polish cities (Fudali, 1996b,
2000, 2001a, b, 2002). This is because the epigeic substrate is the most common in the
city and thus the most accessible substrate for bryophytes. In the city, epilithic habitats
are mainly concrete structures or other man-made structures (Fudali, 1996b). Despite
the large number of species of trees available to be colonized within the area of the
Garden, only two species, Acer negundo and Betula pendula, were overgrown by bryo-
phytes. Among the proper epiphytes that can be found in the Garden, there were re-
corded only two species of the genus Orthotrichum. Research studies confirmed that
Acer negundo is a tree species mostly covered by bryophytes in the urban environment
(Filipiak, Sieradzki, 1996; Fudali, 1996a). The previous studies conducted in £6dz
(Filipiak, Sieradzki, 1996; Filipiak, 1996) and in other Polish cities (Fudali, 1996a, b;
2002, 2003) demonstrated that species from epixylic habitats comprise a small group.
This is mostly due to the lack of available substrates. Other studies conducted in sev-
eral Polish cities (Fudala, 1996b) had presented that the group of species associated
with aquatic habitats was found to be the smallest of all groups identified in the exam-
ined area. In the area of urban parks (Fudali, 2002) and in the Garden, most species
were associated with one type of substrate.

Conclusion

1. During the study, 42 species of bryophytes (41 mosses and one liverworts) were found.
Seven of these species have not been reported before for the city of £.6dz and its sur-
roundings. Bryaceae and Brachytheciaceae were found to be most species-rich families.

2. Within the area of the Garden, there were recorded five types of habitats: epigeic,
epilithic, epiphytic, epixylic, and aquatic ones. Most species (34) were found in epigeic
habitats. Thirty-two species (76 % of all identified species) occurred only in one type of
habitat. Twenty-four species (57 %) occurred on only one type of substrate.

3. Epigeic habitats (especially the mineral soil) create the essential base that de-
termines the occurrence of many species of bryophytes.

4. Analysis of the frequency of the species showed that the study area is domi-
nated by rare species (32 species). Among all reported species, five were covered by
legal protection in Poland. Consequently, in urban ecosystems the green areas are im-
portant refuges of bryological diversity.

526 ISSN 0372-4123. Ukr. Botan. Journ., 2012, vol. 69, No 4



REFERENCES

Blonski F. Conspectus muscorum Poloniae. Mchy Krolestwa Polskiego. Cz¢sé I. Mchy bocznozar-
odniowe. Bryinae pleurocarpae // Pam. Fizjogr. — 1890. — 10. — P. 191-243.

Chmielewski T., Urbanek H. Mchy okolic Lodzi // £.6dzkie Tow. Nauk. — 1960. — 17, No 4. — P. 1—16.

Chmielewski T., Urbanek H. Mszaki okolic Lodzi (watrobowce i torfowce) // Lodzkie Tow. Nauk. —
1963a. — 15(6). — P. 1-18.

Filipiak E. Brioflora Ogrodu Botanicznego w Lodzi // Przyroda Ogrodu Botanicznego w Lodzi /
T. Kurzac. — £.6dz, 1996. — P. 91-96.

Filipiak E. Mchy Zateczanskiego Parku Krajobrazowego (Wyzyna Wielunska) // Acta Univ. Lodz.,
Folia Sozol. — 1986. — No. 2. — P. 343—363.

Filipiak E., Sieradzki J. Wstepne badania nad brioflora Lodzi // Fragm. Flor. Geobot., Ser. Polonica. —
1996. — No. 3. — S. 117—129.

Fojcik B. Mchy Wyzyny Krakowsko-Czestochowskiej w obliczu antropogenicznych przemian szaty
roélinnej. — Katowice: Wyd. Uniw. Slaskiego, 2011. — 231 s.

Fojcik B., Stebel A. Preliminary studies on the bryoflora of Katowice town (Silesian Upland, Southern
Poland) // Fragm. Flor. Geobot. — 1999. — 44(1). — P. 129—140.

Fojcik B., Stebel A. Struktura ekologiczna i przestrzenna brioflory miasta Katowice. — Katowice:
Centrum Dziedzictwa Przyrody Gérnego Slaska, 2001. — 128 s.

Fudali E. Brioflora Szczecina: I. Mszaki centrum miasta // Fragm. Flor. Geobot. Ser. Polonica. —
1996a. — Ne 3. — P. 103— 116.

Fudali E. Brioflora Szczecina: I11. Mszaki lasow miejskich // Fragm. Flor. Geobot. Ser. Polonica. —
1997a. — Ne 4. — P. 75—88.

Fudali E. Brioflora Szczecina: 111. Mszaki peryferii miasta // Fragm. Flor. Geobot. Ser. Polonica. —
1997b. — Ne 4. —P. 89—102.

Fudali E. Bryophyte species diversity and ecology in parks and cemeteries of selected Polish cities. —
Warszawa: Wydaw. Akad. Rolniczej, 2005. — 112 p.

Fudali E. Ekologiczne aspekty wystepowania mszakéw w Szczecinie // Zesz. Nauk. AR. Szczec.
147, Rol. Ser. Przyr. — 1996b. — Ne 64. — S. 105—119.

Fudali E. Mszaki miejskich parkéw i cmentarzy Poznania // Badania Fizjograficzne nad Polska
Zachodnia. — Seria B — Botanika. — 2002. — Ne 51. — S. 163—180.

Fudali E. Mszaki miejskich parkow i cmentarzy Warszawy // Fragm. Flor. Geobot. Polonica. — 2003. —
Ne 10. — S. 221-240.

Fudali E. Mszaki miejskich parkow i cmentarzy Wroctawia. // Przeglad Przyrodniczy. — 2001a. —
Ne 1/2. —S. 3-20.

Fudali E. Parki miejskie Wroctawia i Szczecina, jako ostoje réznorodnosci florystcznej mchow —
spektrum ekologiczne brioflory i proponowane metody ochrony // Przegl. Przyr. — 2000. —
11(2/3). — S. 3—15.

Fudali E. Tendencje dynamiczne w brioflorze miejskich parkéw — na przyktadzie Wroctawia // Ann.
Silesiae. — 2007. — Vol. 35. — S. 11-20.

Fudali E. The ecological structure of the bryoflora of Wroclaw’s parks and cementaries in relations to
their localization and orgin // Acta Soc. Botan. Poloniae. — 2001b. — 70(3). — P. 229-235.
Klama H. Distribution patterns of liverworts (Marchantiopsida) in natural forest communities (Bia-
towieza Primeval Forest, NE Poland). — Bielsko-Biata: Univ. Bielsko-Biata, 2002. — 278 p.
Klama H. Roznorodnos¢ gatunkowa — watrobowce i glewiki // Roznorodnos¢ biologiczna Polski.
Drugi polski raport — 10 lat po Rio / R. Andrzejewski, A. Weigle. — Narodowa Fundacja Ochrony

Srodowiska, 2003. — S. 49—58.

Klama H. Systematic catalogue of Polish liverwort and hornwort taxa // An annotated checklist of
Polish Liverworts and Hornworts / Szweykowski J. — Krakéw: W. Szafer Institute of Botany
PAN, 2006. — P. 83—100.

Klama H. Zagrozenia i ochrona watrobowcow w Polsce // Zeszyty Naukowe ATH, Inzynieria Wt6-
kiennicza i Ochrona Srodowiska. — 2004, Ne 14 (5). — S. 62—80.

Kornas J. Zbiorowiska roslin zarodnikowych // Szata roslinna Polski. — Tom. I / W. Szafer, K.
Zarzycki. — Warszawa: Panstw. Wydaw. Naukowe, 1972. — S. 465—48]1.

ISSN 0372-4123. Ykp. 6oman. xcypu., 2012, m. 69, Ne 4 527



Kulesza W. Przyczynek do znajomosci watrobowcow polskich. (Kilka watrobowcdéw zebranych w oko-
licy Piotrkowa Trybunalskiego) // Kosmos. — 1918/1919. — 43/44(1—12). — S. 119—122.

Kurzac M. Ogrod dydaktyczno-doswiadczalny Wydziatu Biologii i Ochrony Srodowiska // OWR.
«SAGALARA», 2007. — S. 1—20.

Luczak A., Filipiak E. Materiaty do brioflory lasoéw Betchatowskiego Okregu przemystowego (Polska
Centralna) // Fragm. Flor. Geobot. Ser. Polonica. — 2001. — 8. — S. 219—230.

Mickiewicz J., Sobotka D. Zarys briologii. — Warszawa: Panstw. Wydaw. Naukowe, 1973. — 255 s.

Ochyra R., Zarnowiec J., Bednarek-Ochyra H. Census catalogue of Polish mosses // Biodiversity of
Poland. — Vol. 3. / Mirek Z. — Krakéw: Pol. Acad. Sci., 2003. — 372 p.

Olaczek R. Wptyw wielkiego miasta na wybrane sktadniki ekosystemu (na przyktadzie f.odzi) // Prob-
lemy ochrony i ksztattowania $rodowiska przyrodniczego na obszarze zurbanizowanym / Andrze-
jewski R. — Seminarium naukowe, SGGW-AR, 1990. — P. 9—16.

Protection Act from 16.04.2004 Dz.U. z 2004 r. Nr 168, poz. 1764.

Rutowicz H., Filipiak E., Olendarek J. Brioflora kompleksow lesnych Belchatowskiego Okregu Prze-
mystowego // Acta Univ. Lodz. Folia Bot. — 1981. — Ne 1. — S. 9-26.

Stebel A. The mosses of the Beskidy Zachodnie as a paradigm of biological and environmental chan-
ges in the flora of the Polish Western Carpatians // Habilitation thesis, Sorus, Katowice-Poznan. —
2006. — Ne 17. — 348 p.

Stefaniak A. Kolekcje botaniczne Ogrodow Dydaktycznych Uniwersytetu L.odzkiego w latach 1945 —
2008 // Praca magisterska wykonana w Katedrze Geobotaniki i Ekologii Roslin. UL, £.6dz, 2008. —
S. 1-16.

Switalska H. Roslinno$é torfowisk mszarnych okolic Dobronia pod Lodzia // Czasopismo Przyrod-
nicze Ilustrowane. — 1936. — 10, Ne 3/4. — P. 86—91.

Urbanek H. Rezerwat le$ny Lubiaszow // Zesz. Nauk. UL, Nauki Mat.-Przyr. Ser. II. — 1959. —
No 5. —S.91-111.

Urbanek H. Rezerwat lipowy Babsk // Zesz. Nauk. UL, Nauki Mat.-Przyr. Ser. II. — 1961. — Ne 10. —
S. 151-156.

Urbanek H. Rezerwat lesny «Borek» // Zesz. Nauk. UL, Nauki Mat.-Przyr., Ser. IT. — 1962a. —
No 13. —S. 109—118.

Urbanek H. Rezerwat lipowy «Meszcze» // Zesz. Nauk. UL, Nauki Mat.-Przyr. Ser. I1. — 1962b. —
No 12. —S. 121-125.

Urbanek H. Rezerwat lesny «Nowa Wies$» // Zesz. Nauk. UL, Nauki Mat.-Przyr. Ser. I1. — 1963. —
Ne 14. — S. 59-72.

Urbanek H. Materialy do szaty briologicznej Wyzyny L.odzkiej // Zesz. Nauk. UL, Nauki Mat.—
Przyr. Ser. II. — 1964. — No 16. — S. 163—171.

Urbanek H. Materialy do flory mszakow regionu t6dzkiego. Mszaki kompleksow lesnych Debowcea i
Zadtowic // Lodzkie Tow. Nauk. Societatis Scientiarum Lodziensis, Sprawozdanie z Czynnoéci
i Posiedzen Naukowych. — 1965. — 9(1). — S. 1-9.

Urbanek H. Zespoly lesne wojewddztwa 16dzkiego ze szczegdlnym uwzglednieniem mszakow. Cz. 1.
Zespoly olchowe i tegowe // Acta Soc. Bot. Pol. — 1966a. — Ne 35. — S. 79—110.

Urbanek H. Zespoty lesne wojewodztwa todzkiego ze szczegdlnym uwzglednieniem mszakow. Cz. I1.
Zespoty gradowe // Acta Soc. Bot. Pol. — 1966b. —35(1). — S. 511—527 (in Polish).

Urbanek H. Zespoty borowe wojewodztwa todzkiego ze szczegolnym uwzglednieniem mszakow. Cz. 111.
Boér mieszany // Zesz. Nauk. UL, Nauki Mat.—Przyr. Ser. II. — 1966¢c. — Ne 22. — S. 91—-103.

Urbanek H. Zespoty lesne wojewodztwa 1odzkiego ze szczegdlnym uwzglednieniem mszakéw. Cz. IV.
Przeglad mszakow w wyroznionych zespotach lesnych // Fragm. Flor. Geobot. Ser. Polonica. —
1966d. — 12(2). — S. 151-178.

Urbanek H. Torfowiska okolic Zytna w powiecie Radomszczanskim // Zesz. Nauk. UL, Nauki
Mat.—Przyr. Ser. II. — 1967. — Ne 23. — S. 61—-73.

Urbanek H. Lasy lisciaste nadlesnictwa Dabrowa Zielona // Zesz. Nauk. UL, Nauki Mat. — Przyr.
Ser. I1. — 1968. — Ne 28. — P. 55—73.

Urbanek H. Udzial i rola diagnostyczna mszakow oraz stosunki florystyczno-fitosocjologiczne w prze-
wodnich zespotach roslinnych regionu tédzkiego i jego pobrzezy. — L6dz: Wydaw. Uniw. Lodz,
1969. — 244 s.

528 ISSN 0372-4123. Ukr. Botan. Journ., 2012, vol. 69, Ne 4



Zarnowiec J. Roznorodno$é gatunkowa — mchy // Réznorodnos¢ biologiczna Polski. Drugi polski ra-
port — 10 lat po Rio / R. Andrzejewski, A. Weigle. — Warszawa: Narod. Fund. Ochrony Srodo-
wiska, 2003. — S. 59—65.

Zarnowiec J. Wykorzystanie wiasciwosci bioindykacyjnych mchéw w fitosocjologii // Zeszyty Nauko-
we ATH — Inzynieria Wiékiennicza i Ochrona Srodowiska. — 2004. — 14(5). — S. 217—232.

Recommended for publication Submitted 22.06.2011
by S.L. Mosyakin

I. Boavcokuii!, A. Cmegpansx!, B. Kosanxeeuy?
Jlon3bkuii yHiBepcuteT, [Tosbiia

BPIO®ITHU EKCITEPUMEHTAJIBHOI'O TA YYBOBOI'O CALY ®AKVIIBTETY
BIOJIOTTI 1 3AXUCTY CEPEJIOBUIIA JIOJI3bKOTO YHIBEPCUTETY (ITOJIBIIIA)

Merta pociimkeHHs] — BU3HAYEHHS BUJOBOTO CKJIAAy TAKCOHOMIYHOIO Ta €KOJIOTIYHOTO Pi3HO-
MaHITTS MOXOTIOAIOHUX Ha 0OCTEXKYBaHii TepUTOPii i 3’ICyBaHHS MUTAHHS OO0 IXHBOTO TTOIIIH -
PEHHSI B PETiOHi.

[lin yac nocnimkeHHs BUsBAeHO 42 BUIU MOXiB (41 Bua — 3eJieHi MOXH, 1 — TMeYiHOYHUK),
sIKi HajiexxaThb 10 15 ponuH. Bonu craHoBisTh 29 % ycix 6pioditiB, 3HalineHux y M. Jlonss Ta itoro
okosuisix. Cepen 3HaliieHUX MOXiB CiM BUJIB, SIKi /15 1li€i TepuTOpii 1oci He BKazyBasucs. [1ig
Yyac IOCHiIKeHb Bil3HAUYE€HO IT’SITh TUIIIB MiCLIe3pOCTaHb, MTOKPUTHUX MOXaMU, a caMe: eIlireiHi,
CITiJTiTHI, emiiTHI, eMmKCUIbHI Ta BoaHi. binburicTe BuniB (34) Oyiu 3HaliieHi B eMireiHNX MiCIISIX,
3HAYHO MEHIIIe — B iHILWX; Y BOAHOMY CEPEIOBUIIi — JIVIIIE OTVH BUI.

BusiBieHHSsT BeIMKOI KiJIbKOCTI BUIIB MOXiB CBiIYUTh PO Te, 11O B MiCbKUX MapKaxX 3pOCTaE
0araro pizHoMaHiTHUX OpiodiTiB. Toii hakT, 1110 3HaKIEHO BEJMKY KiJIbKiCTh BUIIB, HE Bi3Haue-
HUX Ha 1Iiif TepUTOpii JoTerep, MEPEKOHYE B TOMY, 1110 3€JIeHi HACAIXKEHHS € 3HAUYHUM OCEPEIKOM
OpiOJIOTiYHOTO Pi3HOMAHITTS MOPiBHSHO 3 (JIOPUCTUYHO OITHUMU MiCbKUMU TEPUTOPISIMU.

Kawuoei caoea: 6piogimu, sudose bacamcmeo, exonoeiunuii ananiz, Jlodsw, Llenmpanvua
ITloavwa.

I'. Boavckuii', A. Cmegansax’!, B. Kosankeeuu?
Jlonzckuii ynusepcutet, [losbia

BPUODOUTHI DKCITEPUMEHTAJIBHOTO U YYEBHOT'O CAJJA ®AKYJIETETA
BUOJIOT'MU U SAIINTDBI CPEADBI JIOA3CKOI'O YHUBEPCUTETA (ITOJIBIIA)

Lemb viccemoBaHuii — oIpeaeeHre BUIOBOIO COCTABA, TAKCOHOMMYECKOTO ¥ 9KOJIOTMYECKOIO Pa3HO-
00pa3ust MOXOOOPa3HbIX Ha 00CIIEAyeMOii TEPPUTOPUI U BbIICHEHME X PACIIPOCTPAHEHMSI B PETHOHE.

Bo Bpems uccnenoBaHus BbIsIBIEHO 42 BrIa MXOB (41 BUI — 3eJIeHble MXU, | — MEYCHOYHUK),
KOTOpBIE OTHOCSITCA K 15 ceMeiicTBaM. DTH BUIBI COCTABISIOT 29 % BceX KpUO(hUTOB, OTMEUCHHBIX B
I. JlJom3b 1 ero okpecTHOCTsIX. Cpen HaliIeHHBIX MXOB CEMb BUIOB, KOTOPBIE IO TIOCIICAHETO BpEMEH!
He yKa3bIBAINCh Ha TAHHOU TeppuTopri. Bo Bpemst uccienoBaHmii OTMEUEHO TSITh TUTIOB MECTOOOM -
TAHUI, TOKPHITBIX MXaMM, & UMEHHO: SIUIEeMHbIE, SIINTHBIE, SITM(UTHBIE, SITUKCUIBHBIE W BOI-
Hble. bonpimHeTBO BUIOB (34), HalIEHHBIX Ha UCCIEAYeMOW TEPPUTOPUM, ObLTM OTMEUEHBI B ST -
TeMHBIX MECTaX, 3HAYMTEIbHO MEHIIIe — B IPYIMX MECTax, B BOIHOI Cpelie — TOJbKO OIMH BUII.

Bombliioe KOMMYecTBO BBISIBJICHHBIX BUIOB CBUIETEILCTBYET O TOM, YTO TOPOICKHUE MapKu
XapaKTepU3yIOThCsl BHICOKMM pa3HOOOpa3reM MXOB, a TAKXKE O TOM, UTO 3eJIeHbIe HACaKICHMS SIB-
JISIIOTHCS CYIIECTBEHHBIM 09aroM GpUOJIOTMYEeCKOro pa3HO00pa3us B CpaBHEHNH ¢ (PIIOpUCTHYEC-
KU OeTHBIMU TOPOACKUMU TEPPUTOPUSIMMU.

Kawueeguwv e caoea: bpuogpumsl, eudogoe boeamcmso, dKoso2utecKuil anaius, J1oosw,
Llenmpanvnas Ioavua.
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