ANNA BOMANOWSKA'!, WOJCIECH ADAMOWSKI?
! University of Lodz
Banacha 12/16, PL-90-237 Lodz, Poland
knopikaa@biol.uni.lodz.pl
2 Bialowieza Geobotanical Station, Warsaw University
Sportowa 19, PL-17-230 Bialowieza, Poland
w.adamowski@uw.edu.pl

THE FIRE BREAK IN BIALOWIEZA NATIONAL PARK AS A REFUGE OF THE SEGETAL FLORA
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Abstract. Taking into account the extensive scale of farmland
abandonment in the area of the Bialowieza Primeval Forest, the
authors decided to investigate the flora of the fire break in Bialow-
ieza National Park as potential refuge for segetal flora. One hun-
dred and thirty-six plant taxa have been found to occur on the fire
break, including 101 common to the segetal flora of the Biaiowiea
Clearing. The most widespread species are Anthemis arvensis,
Juncus bufonius and Scleranthus annuus; the most interesting are
Peplis portula and Ranunculus sardous, formerly growing in wet
furrows. Our results show that the ploughed fire break could be a
refuge for segetal flora.

Introduction

The Bialowieza Primeval Forest, located in the mixed
deciduous forest zone, is a remnant of a larger forest
tract of Central Eastern Europe. It occupies an area of
1250 km? along the Polish-Belarusian border. Since
1921 the most valuable fragment of the forest has been
protected as Bialowieza National Park. The total area of
the park is 10 502 ha, of which 4 747 ha are strictly pro-
tected (Okotow et al., 2009).

To the south of the national park, a clearing with a group
of settlements named Bialowieza is located. The Bialowie-
za Clearing was established at the end of the 16" century,
and has been gradually extended by continuous forest cut-
ting (Falinski, 1966; Okotow et al., 2009). Now it occupies
an area of 13.67 km? and is the largest settlement clearing
located in the interior of the Bialowieza Primeval Forest.

During the last half century, significant changes in
land use have taken place in the Bialowieza Clearing —
the percentage of arable fields has decreased from 56 %
in 1953 to 5 % in 2005 (Pabjanek, 1999; Bomanowska et
al., 2008). Moreover, the northern part of the clearing
was acquired by Bialowieza National Park in the 1980s
and turned into a buffer zone between the settlement of
Bialowieza and the Strictly Protected Area.

Due to these changes, many arable weeds have be-
come rare or even extinct in the Bialowieza Clearing, e.g.
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Agrostemma githago L., Bromus secalinus L., and Myosurus
minimus L. (Pabjanek, 1996; Bomanowska et al., 2008).
One result of the abandonment of the furrow-bed cultiva-
tion method and the area’s domination by spring cereals
was the disappearance of Ranunculo- Myosuretum minimi
association (Pabjanek, 1996). The objective of the study
was to present the floristic composition of weeds occurring
in the fire break in Bialowieza National Park (BNP).

Materials and methods

The fire break in Bialowieza National Park was estab-
lished circa 1995. It is a belt of mineralized soil, 3 m
wide and ca. 2 km long (estimated area ca. 0.6 ha) lying
along the southern border of the protected zone of BNP.
The fire break is managed by yearly autumn ploughing.

Detailed floristic studies on the vascular flora of the
fire break were carried out between May 2009 and June
2010. Data were collected as floristic lists with infor-
mation on the abundance of particular species. The
frequency of occurrence for each species was deter-
mined using a conventional scale: sporadic — species
spotted no more than 3 times, rare — spotted no more
than 10 times, common — dispersed more or less
evenly along the whole fire break, mass — main com-
ponents of plant cover.

Based on floristic data derived from field studies, a
complete list of vascular taxa occurring in the ploughed
area of the fire break was prepared. This study focused
on the occurrence of segetal (arable-land) species. In
our list we included segetal weeds in a broad sense, i.e.
all plants growing in arable fields and accompanying
crop plants (Mowszowicz, 1955). Historical and recent
data on the segetal flora of the Bialowieza Clearing
(Falinski, 1966; Pabjanek, 1996; Bomanowska et al., 2008;
BSG herbarium) were used for comparison.

Plant names used here mainly follow Mirek et al.
(2002) and syntaxonomic classification of species was
given by Matuszkiewicz (2001). Life forms of species
were accepted after Zarzycki et al. (2002).
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The study implements geographical-historical clas-
sification of the flora in the classification proposed by
Kornaw (1981). Anthropophytes were defined as spe-
cies having no natural sites of occurrence in the Bialow-
ieza Forest (Sokoiowski, 1995) and their status was de-
termined according to studies by Zajac (1979), Mirek et
al. (2002), and Tokarska-Guzik (2005).

Results and discussion

Of the total number of 136 species found on the fire
break during our study, as many as 102 (75 %) represent
segetal weeds in a broad sense (Table). The floristic
component common to the segetal flora of the Bialow-
ieza Clearing and the fire break includes 101 species
(62 % of the total segetal flora actually occurring in the
clearing; Bomanowska et al., 2008).

The distinguished group of plants belongs to 28 botani-
cal families. The most numerous in terms of species are: As-
teraceae — 22 species; Poaceae — 15 and Fabaceae — 11
(Table, Fig. 1). The five families richest in species col-
lectively include 64 species.

More than half (56) of the species occurred rarely
(Fig. 2). There were plants from the Polish Red List of
threatened weeds (Warcholinska, 1998): Centaurea cya-
nus L. (I category), Geranium pusillum Burm. f. ex L.
(I), Ranunculus sardous Crantz (1), and Chamomilla re-
cutita (L.) Rauschert, very rare in the whole of NE Po-
land (Zajac, Zajac, 2001) and in the Bialowieza Forest
known only from ruderal habitats (Sokotowski, 1995; BGS
herbarium).

Among 37 common species (Fig. 2) the most interes-
ting is Peplis portula L. (Lythrum portula (L.) D.A. Webb),
threatened on segetal habitats in Poland (V category;
Warcholinska, 1998) and in the Bialowieza Clearing (E
category; Pabjanek, 1996), formerly growing in wet fur-
rows (Falifiski, 1966) and not found recently on arable
fields (Bomanowska et al., 2008).

Amongst the most widespread species found on the
fire break were Anthemis arvensis L., Juncus bufonius L.,
Polygonum hydropiper L. and Scleranthus annuus L. (Ta-
ble). They are mainly common and troublesome arable
weeds, both in the Bialowieza Clearing and in other
parts of Poland (Korniak, 1992; Skrzyczynska,1994; Pab-
janek, 1996).

The share of particular geographical-historical gro-
ups in the investigated flora is similar to data from the
whole of the Bialowieza Clearing (Falinski, 1966; Pab-
janek, 1996; Bomanowska et al., 2008) and is character-
ized by a prevalence of native species (72; 70.6 %) over
alien newcomers (Fig. 3). Species composition and phy-
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Fig. 3. Geographical-historical groups in the segetal flora of the
fire break: AP — apophytes, AR — archeophytes, KE — keno-
phytes, uncertain — status uncertain in the Polish flora

tosociological character are representative of the habitat
conditions of the study area. Meadow species (e.g. Achi-
llea millefolium L., Trifolium repens L.) and taxa from wet
habitats (e.g. Juncus bufonius L., Bidens tripartita L.) are
prevalent.

Among anthropophytes, archaeophytes predominate
(23; Fig. 3). Here belong characteristic species of the
Stellarietea mediae class, among them rare and threat-
ened species, both in Poland and the Bialowieza Clear-
ing, such as Anchusa arvensis (L.) M. Bieb., Centaurea
cyanus and Geranium pusillum (Pabjanek,1996; Warcho-
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Segetal flora of fire break
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Species Familia Syntaxon GHG LF Abun-dance
Achillea millefolium L. Asteraceae Ch Arrhenatheretalia AP H common
Agrostis gigantea Roth Poaceae Ch Molinio-Arrhenatheretea AP H rare
Alopecurus geniculatus L. Poaceae Ch Agropyro-Rumicion crispi AP H common
Alopecurus pratensis L. Poaceae Ch Molinio-Arrhenatheretea AP H rare
Anagallis arvensis L. Primulaceae Ch Stellarietea mediae AR T common
Anchusa arvensis (L.) M. Bieb. Boraginaceae Ch Stellarietea mediae AP T sporadic
Anthemis arvensis L. Asteraceae Ch Centauretalia cyani AR T mass
Arabidopsis thaliana (L.) Heynh. Brassicaceae Ch Papaveretum argemones AP TH rare
Arrhenatherum elatius (L.) P.Beauv. ex Poaceae Ch Arrhenatherion AP H rare
J.Presl & C.Presl
Artemisia vulgaris L. Asteraceae Ch Artemisietea vulgaris AP H rare
Bidens tripartita L. Asteraceae Ch Bidentetea tripartiti AP T common
Campanula patula L. s.str. Campanulaceae Ch Arrhenatherion AP H rare
Capsella bursa-pastoris (L.) Medik. Brassicaceae AR TH common
Carex hirta L. Cyperaceae Ch Agropyro-Rumicion crispi AP G rare
Centaurea cyanus L. Asteraceae Ch Centauretalia cyani AR T rare
Centaurea jacea L. Asteraceae Ch Molinio-Arrhenatheretea AP H rare
Cerastium holosteoides Fr.emend.Hyl. Caryophyllaceae Ch Molinio-Arrhenatheretea AP C,H rare
Chamomilla recutita (L.) Rauschert Asteraceae Ch Centauretalia cyani KE T sporadic
Chenopodium album L. Chenopodiaceae Ch Polygono-Chenopodietalia AP T common
Cichorium intybus L. Asteraceae Ch Onopordetalia AR H common
Cirsium arvense (L.) Scop. Asteraceae Ch Artemisietea vulgaris AP G common
Convolvulus arvensis L. Convolvulaceae Ch Agropyretea AP G,H common
Conyza canadensis (L.) Cronquist Asteraceae D Sisymbrion KE TH common
Daucus carota L. Apiaceae Ch Arrhenatheretalia AP H common
Echinochloa crus-galli (L.) P.Beauv. Poaceae Ch Polygono-Chenopodietalia AR T common
Elymus repens (L.) Gould Poaceae Ch Agropyretea AP G common
Epilobium parviflorum Schreb. Oenotheraceae Ch Calystegio- Epilobietum hirsuti AP H rare
FEquisetum arvense L. FEquisetaceae Ch Agropyretea AP G rare
Equisetum pratense Ehrh. Equisetaceae AP G common
Erigeron ramosus (Walters) Britton, Asteraceae Ch Erysimo-Melilotetum KE TH rare
Sterns & Poggenb.
Erodium cicutarium (L.) L’Her. Geraniaceae AP TH rare
Euphorbia helioscopia L. Euphorbiaceae Ch Polygono-Chenopodietalia AR T common
Fallopia convolvulus (L.) A. Love Polygonaceae Ch Stellarietea mediae AR T rare
Galeopsis bifida Boenn. Lamiaceae AP T rare
Galinsoga ciliata (Raf.) S.F.Blake Asteraceae Ch Polygono-Chenopodietalia KE T rare
Galium aparine L. Rubiaceae Ch Galio- Urticenea AP TH rare
Geranium pusillum Burm. f. ex. L. Geraniaceae Ch Polygono-Chenopodietalia AR T rare
Gnaphalium uliginosum L. Asteraceae Ch Molinietalia AP T common
Gypsophila muralis L. Caryophyllaceae Ch Radiolion linoidis AP T common
Holcus lanatus L. Poaceae Ch Molinio-Arrhenatheretea AP H rare
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Continuation of Table

Species Familia Syntaxon GHG LF Abun-dance
Holcus mollis L. Poaceae Ch Quercetea robori-petraeae AP G,H common
Hypericum perforatum L. Guttiferae AP H rare
Juncus bufonius L. Juncaceae Ch Isoato- Nanojuncetea AP T mass
Lamium purpureum L. Lamiaceae Ch Polygono-Chenopodion AR TH common
Lapsana communis L. s.str. Asteraceae Ch Stellarietea mediae AP TH rare
Lathyrus pratensis L. Fabaceae Ch Molinio-Arrhenatheretea AP H rare
Leontodon autumnalis L. Asteraceae Ch Cynosurion AP H rare
Leucanthemum vulgare Lam. s.str. Asteraceae Ch Arrhenatheretalia AP H rare
Lolium perenne L. Poaceae Ch Polygonion avicularis AP H common
Lotus corniculatus L. Fabaceae Ch Arrhenatheretalia AP H rare
Lysimachia vulgaris L. Primulaceae Ch Filipendulion AP H rare
Matricaria maritima L. subsp. inodora Asteraceae Ch Stellarietea mediae AR T common
(L.) Dostal
Medicago lupulina L. Fabaceae AP TH rare
Melandrium album (Mill.) Garcke Caryophyllaceae Ch Artemisienea [*] T, H rare
Mentha arvensis L. Lamiaceae AP G, Hy common
Mpyosotis arvensis (L.) Hill Boraginaceae Ch Stellarietea mediae AR TH common
Peplis portula L. Lythraceae AP T common
Phleum pratense L. Poaceae Ch Molinio-Arrhenatheretea AP H rare
Phragmites australis (Cav.) Trin. ex Steud. | Poaceae Ch Phragmitetea AP G, Hy rare
Plantago intermedia Gilib. Plantaginaceae Ch Isoato- Nanojuncetea AP TH rare
Poa annua L. Poaceae AP TH common
Poa palustris L. Poaceae Ch Magnocaricion AP H rare
Poa trivialis L. Poaceae Ch Molinio-Arrhenatheretea AP H rare
Polygonum aviculare L. Polygonaceae Ch Stellarietea mediae AP T common
Polygonum hydropiper L. Polygonaceae Ch Polygono-Bidentetum AP T mass
Polygonum persicaria L. Polygonaceae AP T common
Potentilla anserine L. Rosaceae Ch Agropyro-Rumicion crispi AP H common
Prunella vulgaris L. Lamiaceae Ch Molinio-Arrhenatheretea AP H rare
Quercus rubra L. Fagaceae KE F sporadic
Ranunculus acris L. s.str. Ranunculaceae Ch Molinio-Arrhenatheretea AP H rare
Ranunculus repens L. Ranunculaceae Ch Agropyro-Rumicion crispi AP H common
Ranunculus sardous Crantz Ranunculaceae Ch, D Ranunculo- Myosuretum AP TH rare
Rorippa sylvestris (L.) Besser Brassicaceae Ch Agropyro- Rumicion crispi AP G,H rare
Rumex acetosa L. Polygonaceae Ch Molinio-Arrhenatheretea AP H rare
Rumex acetosella L. Polygonaceae D Panico-Setarion AP G,H, T mass
Rumex crispus L. Polygonaceae Ch Agropyro-Rumicion crispi AP H common
Rumex obtusifolius L. Polygonaceae Ch Artemisietea vulgaris AP H rare
Scleranthus annuus L. Caryophyllaceae Ch Aperion AR T mass
Setaria pumila (Poir.) Roem. & Schult. Poaceae Ch Panico-Setarion AR T common
Sinapis arvensis L. Brassicaceae Ch Stellarietea mediae AR T rare
Sonchus arvensis L. Asteraceae DP Polygono-Chenopodietalia AP G, H common
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End of Table

Species Familia Syntaxon GHG LF Abun-dance
Sonchus oleraceus L. Asteraceae Ch Polygono-Chenopodion AR T,H rare
Spergula arvensis L. Caryophyllaceae Ch Stellarietea mediae AR T common
Spergularia rubra (L.) J.Presl & C.Presl | Caryophyllaceae Ch Radiolion linoidis AP TH rare
Stachys palustris L. Lamiaceae Ch Filipendulion AP G rare
Stellaria graminea L. Caryophyllaceae AP H rare
Stellaria media (L.) Vill. Caryophyllaceae Ch Stellarietea mediae AP T mass
Tanacetum vulgare L. Asteraceae Ch Artemisio-Tanacetetum AP H rare
Taraxacum officinale F.H.Wigg. Asteraceae Ch Arrhenatheretalia AP H rare
Thlaspi arvense L. Brassicaceae Ch Stellarietea mediae AR T common
Trifolium arvense L. Fabaceae Ch Koelerio-Corynephoretea AP T rare
Trifolium campestre Schreb. Fabaceae Ch Koelerio-Corynephoretea AP T rare
Trifolium dubium Sibth. Fabaceae Ch Arrhenatheretalia AP T rare
Trifolium hybridum L. Fabaceae Ch Calthion AP H rare
Trifolium repens L. Fabaceae Ch Lolio-Cynosuretum AP C,H common
Tussilago farfara L. Asteraceae AP G rare
Veronica arvensis L. Scrophulariaceae AR T rare
Veronica persica Poir. Scrophulariaceae Ch Polygono-Chenopodion KE T common
Vicia angustifolia L. Fabaceae Ch Aperion AR T rare
Vicia hirsuta (L.) Gray Fabaceae Ch Stellarietea mediae AR T rare
Vicia tetrasperma (L.) Schreb. Fabaceae Ch Vicietum tetraspermae AR T rare
Viola arvensis Murray Violaceae Ch Stellarietea mediae AR T common

Abbreviations: GGH — geographic-historical group, LF — life form, Ch — characteristic species, D —differential species, AP — apo-
phyte, AR — archeophyte, KE — kenophyte, [¥] — status uncertain in Polish flora, T — therophyte, H — hemicryptophyte, G — geo-
phyte, C — chamephyte, P — phanerophyte
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Fig. 4. Raunkiauer’s life forms in the segetal flora of the fire break:
T — therophytes, H — hemicryptophytes, G — geophytes, C —
chamephytes, P — phanerophytes

linska, 1998). Kenophytes are represented by only 6 ta-
xa; among them Conyza canadensis (L.) Cronquist and
Veronica persica Poir. are the most common.

As in the segetal flora of the Bialowieza Clearing
(Faliniski, 1966; Pabjanck, 1996), therophytes (45 spe-
cies) also prevail over other life forms in the segetal flora
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of the fire break. This group is particularly rich among
obligatory weeds (29 species; Fig. 4). The great share of
hemicryptophytes (40 species) is also characteristic,
due to the immediate vicinity of abandoned farmlands,
covered by meadow-like vegetation.

In the analysed group there are 31 species character-
istic or distinguishing for the Stellarietea mediae class
and its lower syntaxa (Table). Species characteristic and
distinguishing for root crop communities from the Polygo-
no-Chenopodietalia order were more numerous (10 spe-
cies) than species connected with cereals from the Centau-
retalia cyani order (7 species; Table 1). Similar proportions
were found in the segetal flora of the Bialowieza Clearing
(Pabjanek, 1996; Bomanowska et al., 2008).

Despite the small area and simplified management,
the flora of the fire break is surprisingly rich in species.
This is the result of direct contact with different types of
vegetation (natural, semi-natural and ruderal), acting as
propagule sources for the ploughed area.

ISSN 0372-4123. Ukr. Botan. Journ., 2013, vol. 70, Ne 2



The weed flora of the fire break has a similar spec-
trum of life forms as and share of geographical-histori-
cal groups with the floras of typical agrocenoses (Skrzy-
czynska, 1994; Korniak, 1992; Pabjanek, 1996): native
plants prevail over alien newcomers, and therophytes
prevail over other life forms.

The results of the study show that some segetal spe-
cies have a tendency to move from arable fields into
substitutional habitats, which was also observed in the
Bialowieza Clearing (Pabjanek, 1996 and the authors’
personal observations) and other regions of Poland and
Europe (Sutcliffe, Kay, 2000; Kirpluk, Bomanowska,
2008). In our study here belong other hygrophilous
therophytes linked to stubble communities of the order
Nanocyperion flavescentis (Isoéto- Nanojuncetea class)
growing on wet mineral soils (Matuszkiewicz, 2001).

Populations of many weeds on the fire break are abu-
ndant, and plants flower and fruit freely in most cases.
The results of a long-term experiment by Balcerkiewicz
and Pawlak (2009) in Wielkopolski National Park show
that segetal species and segetal phytocoenoses need
only frequent (once or twice a year) mechanical tillage,
and it is not necessary to supply weeds with propagules
from outside the fields. It is highly probable that the an-
nual ploughing of the break will allow segetal species to
persist in this habitat for many years.

Conclusions

1. The obtained results of the study show that the vascu-
lar flora of the fire break in Bialowieza National Park is
to a great extend similar to the arable weed flora of the
Bialowieza Clearing.

2. The weed flora of the fire break has a similar compo-
sition and structure to typical flora of agricultural land.

3. Seven rare and threatened segetal species on the na-
tional and local scales were found in the area: Anchusa ar-
vensis, Centaurea cyanus, Chamomilla recutita, Geranium
pusillum, Peplis portula, Ranunculus sardous, and Sinapis
arvensis. The most valuable species are weeds of wet habi-
tats formerly growing in wet furrows and not found recent-
ly on arable fields: Peplis portula and Ranunculus sardous.

4. The ploughed plots of the fire break could be a par-
tial refuge for the disappearing segetal flora of the Bi-
alowieza Clearing.
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! Jlon3cekuit yHiBepcuTteT, [lonbina
2 BapiiaBchbkuii yHiBepcuTer, [Tosblia

BOTHE3AXHWCHI CMYTU
B BUVIOBE3bKOMY HAILIIOHAJILHOMY MTAPKY
SIK PE®YTIYM CETETAJIbHOT ®JIOPU

BpaxoBytoun mmpoki Macitabu 3aHe10aHNX CLTbChKOTOCIIOnap-
CbKUX YTilb, aBTOPH JOCTIIKYBaIK (PJIOPY BOTHE3aXUCHUX CMYT
BinoBe3bKoro HalliOHAJIBHOTO TTAapKY SIK TTOTEHIIIHHOTO Ocepe-
Ky cereTajibHOI (hjiopu. BussiaeHo 136 TaKCOHIB CYIMHHUX POC-
JvH, y T.4. 101 cribHMiA 17151 cereTaabHOI hytopu BUpyook bino-
Bexi. HaiiGinbul noummpeHuMHu BUIaMU € Anthemis arvensis,
Juncus bufonius i Scleranthus annuus, HanOinbII LiKaBUMU — Peplis
portula i Ranunculus sardous, siKi paHiliie pociiv y BOJIOTUX 60p03-
Hax. Hauii pesynbraty BKa3yloTb, 1110 30paHi BOTHE3aXUCHi CMyTU
MOXYTb OyTH pedyriyMoM cereTajibHOi (hJIopH.

Karwuoei caoea:3anedbani noas, 3MiHU 8 3eMAKOPUCMYBAHHI,
3HUKHeHHs eudie, Oyp’sanu, binoeesvkuil Hauyionanvhuil napk, Honvwa.

A. Bomanosckas', B. Adamoecku?
b
! Jlonzckuit yausepcurer, [Tosbiina
2 BapuraBckuii yauBepcurteT, [lobliia

OI'HE3AIIMTHBIE ITOJIOCHI
B BEJIOBEXXCKOM HALIMOHAJILHOM ITAPKE
KAK PEOYTUYM CETETAJIbHOM ®JIOPHI

YuuThIBasT IIMPOKKME MACIITAOBI 3aITyIIEHHBIX CEJTbCHKOXO3SMCT-
BEHHBIX YTOJINi1, aBTOPBI UCCIISA0BAIN (DIOPY OTHE3ALUTHBIX MO~
Jioc B bestoBesxckoM HallMOHAJIBHOM TIapKe KaK ITOTeHITMaTbHBII
pedyruym ceretaabHO (utopbl. BeisiBiaeHo 136 TaKCOHOB cocy-
IACTBIX pacTeHUiA, B T.4. 101 001t 11 cereTalbHOM (PIIOPHI BbI-
py6ok benosexu. Hanbonee pacnipocTpaHeHHBIMA BUIAMM SIB-
nisttoTCst Anthemis arvensis, Juncus bufonius  Scleranthus annuus,
Haubosee uHTepecHbIMU — Peplis portula i Ranunculus sardous,
KOTOpBIE paHbIlle POU3PACTAIA BO BIaXHBIX Oopo3max. Hamm
pe3y/IbTaThl YKa3bIBalOT Ha TO, YTO BCIaXaHHbIC OTHE3AIIIMTHBIC
TOJIOCHI MOTYT CJIY>KUTb pedyruyMOM cereTajbHOM (iophl.

Kawuegoie c.a06a:3anyuwertbie N0As, CMEHbL 8 3eMACN0Ab30-
BaHUU, UCHe3HOBeHUe 8U008, COpHAKU, Benosexcckuil HayuonanbHblil
napk, Ioavwa.

—— HOBI BUJIAHHA

IIpakTHKyMm 3 00TaHIKH. 7-¢ BUI., IepepobiicHe i nomoBHeHe / SIKyoeHko b.€., Aneitrikos I.M., JIymmma B.1., Ila-
6aposa C.I., Llapenko I1.M. // HatlioHanbpHWIA YHiIBEpCUTET GiopecypciB i MpUpOIOKOPUCTYBaHHS YKpaiHu, TH-
ctutyT 6ortaHiku iM. M.I. Xonomroro HAH VYkpainn. — K., ®diroconiouentp, 2012. — 322 c.

BukitageHo MeTOnMMYHI ITOpaay o0 BUKOHAHHS 61 JJabopaTOpHO-MPaKTUYHOI POOOTH 3 IIMTOJIOTII, TiCTOJIOTIT,
MopdoIorii Ta aHaTOMil BEreTaTUBHUX OPTaHiB, a TAKOX CUCTEMAaTUKU pocianH. KOpoTKo BUCBITIEHO TEOPETUYHI
BiTOMOCTi CTOCOBHO OyI0BU POCJIMH, iXHiX KJIiTUH, TKAHWH, OPraHiB i pPi3HOMaHITHOCTi POCJIMHHOTO CBITY.

Buoanns pospaxoseane na euxaaoauise, acnipanmis, cmyoenmie NpupoOHUHUX CHeUidAbHOCMell.
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