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Mycological observations were carried out in the years 19941996 i two permanent plots in
4 ca. 90-year-old oak forest (Calamagrostio-Quercetum peiraeae) in the Las Lagiewnicki Forest,
4 large forest complex within the borders of the city of L6d2. The study was conducted in the frame
of the intemational project "Mycological monitoring in European oak forests”. Duriag the 3 years
(15 observations) 124 species of macromycetes were identified: 50 mycorrhizal, 72 saprobic and
2 parasitc species. Among them, 7 species inscribed on the Red List of threatened macromycetes in
Poland (Wojewoda and Lawrynowicz 1992) were found.

Key words: macromycetes, mycological monitoring, oak decline, Poland.

INTRODUCTION

The roject i i in European oak
forests” was carried out in a wide variety of oak forests, from virgin forest to
plantation. The forests cxamined were subject to human impact of varying
intensity, from the forest closed to the public in the Biatowieza National Park
to the city forest in Central Poland. The Lagiewnicki Forest is the most
penctrated and exploited site among the oak forests selected for mycological
monitoring in Poland. Permanent plots are situated in a large mixed forest
complex within the borders of L8dZ, the second largest city in Poland with 800
thousand inhabitants.

The present paper is the last in a series of successive publications on the
results of mycological monitoring in 7 Polish localities: Biatowieza National
Park (Skirgictlo 1998), Debina reserve (Lnuewska and Polczydska
1998), Swi Ms. (L i1998), icka Forest (Wo-
jewoda, Heinrich and Komorowska 1999), Ifsko Landscape Park
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Fig 1. Location of the observation plots in the area of the Lagicwnicki Forest
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(Lawrynowicz and Stasifiska 2000) and Jurassic Landscape Park
(Lawrynowicz 2001).

The introduction to and the aims of the Czech-Polish-ltalian project, as
well as preliminary the results were presented by Fellnerand Arnolds
(1991), Perini, Lawrynowicz and Fellner (1995, Perini
ctal (2000, Lawrynowiczetal (2001). A conclusive analysis of the data
from the Polish plots and a comparison of all data, including Czech and Italian
results, will be the next step of the project.

STUDY AREA

Ldz and its vicinity are situated in the watershed of the Vistula and Odra
rivers. The Wzniesienia £odzkic, ones of the highest hills in the Polish Lowland
(up to 284 m above sea level) were covered in the past by the cxtinet Puszcza
Lédzka Forest. As late as at the beginning of 19th century, forests of natural
origin grew here. Because of the well preserved upland landscape, its natural,
cultural and historical valucs, the area became protected in 1996 as the
Waniesienia Lédzkie Landscape Park. The Park also comprises the Lagiewni-
cki Forest — a forest complex over 1200 ha, situated in the northern part of the
city of Lodz 1t is one of the largest forest complexes within administrative city
arcas in Poland and in Europe (Fig.

The most widespread forest community of the Lagiewnicki Forest is the
tich oak-hornbeam forest Tilio-Carpinetum typicum and mainly in the castern
part of the complex, to ic acidic oak
forest Calamagrostio-Quercetum petraeae. In the palches of the latter as-
sociation, two permancnt observation plots were established for the present
rescarch. Vegetation here grows on fluvioglacial sandy podzol with gravel
admixture. Mcan monthly temperatures and rainfall totals for the period
19941996 are presented in Tables 1 and 2.

ble
Mean monthly and mean annual air temperatures for the meteorological station in Lodé [*C]

Imomo WV VIV VID X X XI

20 —19 42 91 126 161 23 187 145 67 38
1995| 14 30 27 79 125 167 208 187 130 105 03 -50| 83
199 |51 —48 —12 82 146 169 158 186 104 96 55 56| 69 |

le 2
Monthly and annual precipitation totals for the meteorological station in Lédz [mm]

en\dl 0om vV VEVI VI X XX Xu—‘l-xll

S 79 58 16 30 64 38 59 34 66 | 541
% 33 47 56 3 68 68 17 19 19 |483
25 4 75 49 83 34 97 25 25 8 | 503
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METHODS

The study was carried out in the oak forest Calamagrostio-Quercetum
petracae situated in the Lagiewnicki Forest in £6dz. Two permanent obser-
vation plots, 1000 m? (20 x 50 m) each, were established, both divided into 10
smaller 100 m? plots.

Mycological observations were carried out in the years 1994—1996.
In 1994, the studies were launched in September and completed in November.
Over the years 19951996 observations were performed once a month from
May to October 1995 and November in 1996. Altogether, 15 obscrvations
were performed in cach plot. During each survey, the number of sporocarps of
cach species in each subplot (square) was recorded, as well as the type of
habitat.

A phytosociological survey of the plots was prepared by Jak ubo ws-
ka-Gabara (1996). All dead and alive trees, lying logs and thicker
branches, as well as shrubs and moss patches were also charted.

The following works were used for the identification of species and as
a source of nomenclature: D e nnis (1968), Domariski (1972, Do-
mafiski Ortos and Skirgiello (1973), Wojewoda (1977,
Moser(1978) Jilich (1984, Kreisel (1987, Hawksworthet
al. (1995). Names of vascular plants follow Mirek et al. (1995).

The herbarium collection of fungi has been deposited in the LOD
herbarium in the Deptartment of Algology and Mycology, University of Lodz.

DESCRIPTION OF PERMANENT PLOTS

Plot 1 is situated in the forest division 15 t in an 90-year-old Quercus
petraca stand (10% cover), accompanied by solitary Carpinus betulus and
Quercus robur. The undergrowth consists of numerous young Quercus petraea,
Sorbus aucuparia, Fagus sylvatica and of Frangula alnus. The forest floor is
covered with leaf litter and numerous twigs and branches (Fig. 2) Phytosociolo-
gical roleves are given in Table 3.

Plot 1L is situated in the forest division 20 d in an 90-year-old Quercus
petraca stand (80%), accompanied by solitary Betula obscura and Pinus
Sylvestris. The undergrowth consists of numerous Quercus petraea, Sorbus
aucuparia, solitary Picea abies and of Frangula alnus and Padus serotina. The
herb layer, dominated by Vacciniwn myrtillus, is of higher coverage than on the
plot 1, while the amount of woody material lying on the forest floor is smaller.
(Fig. 2). Phytosociological releves are given in Table 3.
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Fig 2. The structure of the tree stand in the plots I and II
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RESULTS

Fifteen observations in the permanent plots were performed in the years
1994-1996. Altogether, 124 taxa of macromycetes were identified, including 50
mycorrhizal (40.3%), 72 saprobic (58.1%) and 3 parasitic species (1.6%). Most
saprobic fungi grew on wood (42 species — 583%) or on litter (24 specics
— 33.3%), while fungi growing on soil were less numerous (6 species — 8.3%).

No essential differences in the occurrence of fungi and their species
composition were observed between the plots. The only exception was the ratio
between mycorrhizal and saprobic species: it equalled 1:1.73 in plot T and 1:1.09
in plot IL It probably results from a greater amount of decaying wood and
more diverse litter in plot 1 and higher density of the tree stand in plot 1. Also,
‘microclimatic conditions in plot I seem to be more humid than those in plot T1.

Plot L Altogether 102 species of macrofungi were identified. Detailed data
on the abundance of fruit-bodies, their spatial frequency (SF) and temporal
frequency (TF) are given in Table 4.

‘Among dominating species (in terms of the abundance of carpophores, as
well as spatial distribution) the following should be mentioned: Laccaria
amethystina, Mycena sanguinolenta, Lactarius quietus, Armillaria mellea, Lac-
tarius thejogalus, Mycena zephirus, Collybia asema, Lactarius camphoratus,
Russula fragilis. The total number of the fruit-bodies of these species in each
case exceeded 300. Their spatial frequency was also very high and reached
100% in most cases. All of them fruited every year. Some species producing
a large number of very tiny fruit-bodies were also recorded, cither in a fow
subplots, e.g. Orbilia xanthostigma, Sphaerobolus stellatus, Bisporella citrina, ot
in the majority of the subplots, e.g. Calocera cornea. Altogether 26 specics were
recorded with more than 100 carpophores during 3 years of observations.

Species whose number of fruit-bodies found during the 3 years was below
10 were considered sporadic. Forty-one such species were found, 36 of which
were recorded only once or twice.

Some species were found regularly, every year (37 species), some were
recorded during 2 scasons (22 species). 42% of fungi (43 specics), however, were
noted only during 1 season, most often only once in one or two subplots. On
the other hand, 13 specics were found in all 10 subplots, and 5 species — more
than 7 times.

Plot 11, Altogether 92 species of macrofungi were identified here. Detailed
data on the abundance of fruit-bodies, their spatial frequency (SF) and
temporal frequency (TF) are given in Table 5.

‘Dominant species in the plot Il are Laccaria amethystina, Lactarius quietus,
Collybia asema and Mycena zephirus. The number of their fruit-bodics during
the 3 years exceeded 300. All of them were found in all 10 subplots and, except
for the last one, every year. Similarly to plot 1, there were also some species
which fruited abundantly, producing tiny or resupinate carpophores — Ste-
reum hirsutum, Crepidotus variabilis — in most plots, Orbilia xanthostigma
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— in two subplots. Altogether, there were 17 species with the number of
Iruit-bodies exceeding 100 in plot 11.

‘The number of sporadic species with less than 10 carpophores noled during
the 3 years equalled 37; only 3 of them were found morc than

Twenty-one species were recorded every year, 27 were found during
2 seasons and 47.8% of all the fungi found here (44 specics) were found only
during 1 season. Most of them were collected only once in onc or two subplots.
On the other hand, 12 species were found on all 10 subplots. Only 2 species
were recorded more than 7 times: Laccaria amethystina and Stereum hirsutum.

groups. Tn plot I 37 specics of mycorrhizal fungi were found; 7 of
them were recorded exclusively in this plot (Table 6). The group of sapro-
trophic fungi consisted of 64 specics (25 collected exclusively in plot I). Among
them, 37 grew on wood, 21 — on litter and only 6 on soil. One spacics of wood
parasites, Phellinus robustus, was also recorded (Table 7).

Table 6
List of mycorrhizal species collected during three years of studies (1994 1996) in two permanent
plots

Number ~
Species It Species of fic
vodies
On the plots [ and 11
Lot et ot Hok) o | 340 | Parie it e o) B 3
Lactaris quieus (Fe) 1704% | dmanita riescens (Pers: Fe) SF. Gray | 31
P gt ) 78 | Amanita mucaria (L) Pecs. »
Lactarias thejogalus (Bul) F. 570 | Pasilis imvolunas (Batschy: Fr) Fr, 7
Lot camporat @) Fr 38| Hygrophorus nemoreus (Pes: Fr) Fr. 2
Rusnda chamaelecnting 261 | Xerocomus chrysenteron (Bull) Quél 23
Lo L et oy Bkt B | 2 | dat oo P Kt 13
Russula puellris F 23 | Rusda vesea . s
Eyeaperdm pertoses P P 159 | Russula virescens (Schactl) Fr. 8
Lactarius chrysorrheus Fr. 100° | Amarita vaginata (Bul: Fr) Quel 7
Rusna velenorskyi Melz. et Z. 92| Rusnde laurocerasi Metrer » |
Lycoperdon nigrescens Pers. Pers. 15| Xorocoms b () Kin: Gl 7
la emeiica (Schuell) P Fr. 8| Contharllas cibar 6
wsila cyanozantha (Scbae) Fr. 61 | Amania fuva Siog. s
Amanita ciriea (Schaell) Pers. 4| Amania porhyrn A s sehw: Fe. ‘
Only on the plot 1
Mpam ek BN P | 8 [l e Gl ¥ei e [z
Rusnia od 10| Xerocomus subtomentoms (L: Fe) Quél. | 2
Rusnda nowseasa 4| Amanita gemmata (Fr) Gil. 1
e iy 5. 41) O 3
Oaly on the plot 1T
Craterellus cornucopioider (L) Pers. 158 | Leccimm scabrum (Boll: Fr) SF. Gray | 5
Tricholoma sulphuream (Bull: Fr) Kumm.| 87 | Lactaria necator (ul. em Per: Fe) Karst| 4
Letmts i ek DY 2| 81 | e s L 3
Lycoperdon molle Pers. Pers. 16| Russia lepda Fr. 2
Lot s 5 P 6 | Cortinarius hemitrchus 1
§ | Lactorhas israns (1) SF. Gy 1
5

* = the species of fungi associated with oak
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Table 7
List of saprotrophic species collected during three year (1994 1996) research on two permanent
lots

— 3

" 5 = =
| § 3
i i
| Species £ Species 3
2 El 2 8
ilg iz
E2 5|3
R _1Z]a z |3
) B On the plow 1 aod 1t =
| 3 [ B E
Ay sgaiolons (. S 1) Exd gl Bl e 92 [
Trameres ve @ |w
Ny ki (5 o) Ko Phdeus aiapius (Basc) Fayod s lw
Dacrymyces st Nees: Fr. w ”lmmln wmm (Bull) Berk. 2w
Orsita ot (5) Fx 0/ w Vo & Soien) Dok | 4 |
Collybia asema (Bull: Fr) Kumm. 4 | 1 npalog ilans (Pers: Fr) Karst. 40 {w
ol e (Vi o o, |77 v | Gl hm,wxm i ) gumm | 3 | 1
Smun by OV T) P w7 [ w Fo) Mur. | 37 | w
Sch e i) Dok o1 48| v st o) Ko | 35 | 1
!mlaphw mm( 428%| w | Mycena epipterygia (Scop) SF. Gray | 25 | 1
“hlebia radiat 351%| w | Callybia cirrhata (Schum.Fr) Ku 201
hn:hyv-«. hydella (Bull. ex Merat) ipic betulinus (Bull Fr.l Karst. 17w
338 w | Mpcna pura (Pers: Fe) w6 [
Pha!laln leata (Pers.: Fr.) Si 1 248 | w | Hymenoscyphus fructigenus [ﬂu!l.' Fr) S F;
fymenochate rubiginasa (Dicks: Fr) Lévi241°) w | Gra uel 1
Ilyphnram‘  fasciculare vadu Fr) Kumm| 165 | w | Fomes fomentarius (L) Fr. 8 |w
r) 151 | w | Lepista nuda (Bull:Fr) Cooke 8 s
136 | 1 | Phellims robustus (K-m.) Bourd. et Galz{ 7% | w
138 1 | Mo e ) s |1
lis (Pers) Fuckel [ 116 s u:Fr)sran afw
et ot GoArEe) Ko, | 9 | | Rikeney e o ) R 3|1
[ - || cyutoderma amantinia 2]
Oaly o the plot 1 _
[ Cocers comea Bass Fr) T 516] w | Rickenell setps (Fr: Fe) Raih AN
et sl Tode o 245 [ 1 | Lycoperdon pyriforme Schacll: 2 |w
Bisporella citrina (Batsck: Fr)KarlnCﬂw 200 | | | Macrolepiota procera (Scop: Fr.) Siog. 2|
Gl (m Fey Ko ™ 9 | || crokpio racder (Vi) S 2 s
duta (Wild: Fe) Karse | 53 | w | Maramius andrasacess (L: Fe 2|1
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In plot 11, 43 species of mycorrhizal fungi were found; 13 of them were
recorded exclusively in this plot. Among them, Russula nitida, Lactarius
torminosus, L. necator and Cortinarius hemitrichus were associated with the
Betula tree growing in the plot (Table 6). The group of saprotrophic fungi
consisted of 47 species (8 collected exclusively in plot 1). Among them, 27 grew
on wood, 17 — on litter and only 3 on soil. Two parasitic species were
recorded: Phellinus robustus on living oak and Cordyceps capitata on hypoge-
ous Elaphomyces muricatus (Table 7).

mong the fungi found in the plots cxamined, 10 species were clearly
connected with oak trees: 4 mycorrhizal species (Elaphomyces muricatus,
Lactarius chrysorrheus, L. quietus, Russula laurocerasi), 5 saprobic species
(Hymenochaete rubiginosa, Hymenoscyphus fructigenus, Peniophora quercina,
Phlebia radiata, Daedalea quercing) and one parasitic species (Phellinus
robustus) (Tables 6 and 7).

he presence of fungi inscribed on the Red List (W ojewoda and
Lawrynowicz 1992) is worth noticing. Seven such species were recor-
ded: Boletus edulis (category V), Lactarius chrysorrheus and Phacomarasmius
erinaceus (R), Cantharellus cibarius, Collybia extuberans, Macrolepiota procera
and M. rhacodes (1)

DISCUSSION

‘The plots in the agiewnicki Forest, situated within a big city, is subject to
the direct and indirect human impact on vegetation and especially on fungi.
The direct impact includes heavy year-by-year penetration by people hunting
for mushrooms during the scason, which limits the number of fruit-bodies,
especially of edible species. The indirect impact consists in air pollution and
forest management, factors limiting fungal development.

Nevertheless, 124 species of macrofungi were identified during 15 surveys in
the two obscrvation plots. The number is quite low but is comparable with that
found in some plots in the Niepolomice Forest near Krakéw (W ojewoda
ct al. 1999). On the other hand, the species composition of fungi is similar to
that in the Bialowicza National Park (S kirgic 1o 1998), which could be
the indicative of the natural character of the forest now situated within the city
of Lédz

“The assesment of the interdependence between the composition of fungal
species and the presence of particular oak specics, including different ccological
and geographical conditions, was one of the chief aims of the European oak
forest monitoring. The results of the studies in the Lagiewnicki Forest
corroborate the obscrvation that fungi show no preferences in relation to the
oak species, cither Qu. robur or Qu. petraea (Skirgicilo 1998 Lisic-
wskaand Polczynskal98 Luszczynskil9Wojewo-
dact al 199% Lawrynowicz and Stasidska 2000; Law-
rynowicz2001). A group of fungi connected with oak, regardless of the
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tree species, can be distinguished in all the plots studied in Poland. However,
ecological conditions of the occurrence of both oak species are very similar.
The influence of other tree specics on the composition of macrofungi in the
Lagiewnicki Forest was conspicuous, e.g. the presence of pine entailed the
occurrence of Lactarius rufus in both plots, while birch in plot I was
accompanied by Russula nitida, Lactarius torminosus and L. necator.

As already mentioncd, the plots in the Lagiewnicki Forest are regularly
influenced by people collecting edible mushroom. This was probably the reason
of strikingly small number of fruit-bodies of some species.

A comparative analysis of the three year studies in 16 plots in 7 localitics
covering all the main types of oak forests in Poland will be published in
a separate paper. As some interesting differences in the fungal composition of
macromycetes connected with the Quercus species: Qu. pubescens, Qu. cerris
and Qu. robur, Qu. petraca, were also revealed, a comprehensive analysis of the
results from Poland, the Czech Republic and Italy will follow.

SUMMARY AND CONCLUSIONS

1. A monitoring study on mcmmyoms was carried out in ca, 90-year-old oak

forest C petraeae in

the Lagiewnicki Fnrcsl the city orestn £6d1 (Cr.nml Poland), in i the years
1994—1996.

. Two permanent study plots were set up, 1000 m? cach, divided into 10 (10

m x 10 m) subplots. Fifteen observations were performed in cach of them.

During the 3 years of studies, 124 species of macromycetes were identified:

7 Asco- and 117 Basidiomycota. The number of fruit-bodics, as well as

spatial and temporal frequency arc given for each species.

. Seven species inscribed on the Red List of threatened macromycetes in
Poland were found: Boletus edulis (category V), Lactarius chrysorrheus and
Phacomarasmius erinaceus (R), Cantharellus cibarius, Collybia extuberans,
Macrolepiota procera and M. rhacodes (1).

. Ten species were clearly connected with oak trees: 4 mycorrhizal species
(Elaphomyces muricatus, Lactarius chrysorrheus, L. quietus, Russula lauroce-
rasi), 5 saprobic specics (Hymenochaete rubiginosa, Hymenoscyphus fruc-
tigenus, Peniophora quercina, Phlebia radiata, Daedalea quercina) and one
parasitic species (Phellinus robustus).

. Among the species collected, 50 are mycorrhizal (40.3%), 72 are saprotrop-
hic (58.1%) and 2 are parasitic species (1.6%).

. Neither qualitative nor quantitative differences regarding the affinity betwe-
en macromycetes and particular species of oak: Quercus robur or Qu.
petraca, were found.

. A group of dominant macromycetes was distinguished on the basis of the
abundance and frequency. They are as follows: Laccaria amethystina,
Mycena sanguinolenta, Lactarius quietus, Armillaria mellea, Lactarius
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thejogalus, Mycena zephirus, Collybia asema, Lactarius camphoratus,
Russula fragilis.

9. The number of species found is quite low but is comparable with some
other plots in the project. This could be a result of human activity in the
forest and its vicinity. On the other hand, the species composition of fungi
bears resemblance to that in the Bialowicza National Park (Skir-
gie1101998), which could be indicative of the natural origin of the forest
now situated within the city of Lodz.

. A relatively high number of mycorrhizal fungi (40.3%) proves that the
influence of both increased air pollution and intensive penetration by
people, brought about by the proximity of the forest to a big city, on the
ratio of this group of fungi and the group of saprobic specics is fairly
insignificant. However, the number of recorded fruit-bodies of edible
‘mushrooms was greatly reduced due to mushroom hunting.
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Law-

Makromycetes laséw dgbowych w Lesic Lagiewnickim (Polska Srodkowa)
— Studia monitoringowe

Streszczenie

Praca praedstawia wyniki badaii greybow makroskopowych w latach 19941996 w ramach
migdzynarodowego projektu badawczego ,Mycological monit European oak forests”.
Badania prowadzono na dwch stalych powierzchniach obserwacyjnych zalozonych w Lesic
Lagiewnickim — kompleksie leinym polozonym w granicach administracyjnych miasta Lodzi
i jednoczesnic na terenie Parku Krajobrazowego Waniesiei Eodzkich.

Powierscluie loone w Lisie Lagiewnickim, oznaczone jako i 11, a w oryginale projektu Py
i Py (0 podsiaemn 0a 10 podpowisrch) ez do grupy 16 powisrct

it 2 udzialem debow. Drzewo-
stan prezentowanych powierzchni g sig glownie z ok. S0-letnich debbw Quercus petraea
tworzgeych zbiorowisko zblizone do kwasnej subatlantyckiej dabrowy Calamagrostio-Quercetum
petracae.

W ciggu trzech sczonéw wegetacyjoych dokonano facznie 15 obserwacj, w czasie kiérych
sbierano na powierzchniach wszystie pojawiajice si¢ gatunki grzybow i liczono ich owocniki,
oddaelie 1 kasd] podpowiescn. Usyskane dane zsavions w tabele analityczne 1ab. 41 5)

i imie 2000 m’

124 gatunki grzybéw makroskopowych.

Zebrane grzyby wykazujs, scerokie zbtnicowanie taksonomiczne i ekologiczac; 7 gatunkéw
alezy o Ascomycota 8 117 do Basidiomycota. Reprezzatuja one roine grupy troficznc: SO
gatuakow (40,3%) to grzyby mikoryzowe, 72 (58,1%) to gatunki saprotroficzne rozwijajace si¢ na
glebie, w warstwie Sciolki i na martwym drewnie. Tych ostatnich jest najwigcs: 42 gatunki (583%
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graybow saprotroficznych zebranych na badanych powierzchniach). Stwierdzono rowniez
stepowanic 2 gatunkdw pasozytniczych (1,6%). Do grupy gatunkéw dominujacych pod wegledem
oblok owocnikbw ak rbwnie frekwencicasow | prustzsnne nlea Lacaria aethysting,
Lactarius quietus, Armillaria mellea, Lactarius thejogalus, Mycena zephirus,
Callybm asema, Lactarius camphoratus, Russula fragils
Liczba gatunkow stwierdzonych w Lesie Lagiewnickim, w porownaniu z innymi powierzch-
e monitorowanyrl  Polse s rces sk, podaba 4o edby swierdzon] na wkttrych
powierzchniach w Puszczy Niepolomickicj pod Krakowem. Natomiast skiad getunkowy makro-
cetes jest zblizony do wystgpujacego na powierzchniach w Puszczy Bialowieskiej, co moze.
swiadczyt o zblizonym do naturalnego charakierze 9dzkiego lasu micjskiego. Na uwage zasluguje
duzy udzial grzybow mikoryzowych (40,3%). Natomiast liczba stwierdzanych na powierzchniach
owocnikow graybow jadalnych jest uderzajaco mala, co jest spowodowane intensywng penetracjy
prez amatoréw grzybobrenia.
Na badanych powierzchniach zenotowano wystgpowanie 10 gatunkow wyrainie zwigzanych
2 debem. Slwlerdmno rowniez 7 gatunkéw zngjdujacych sig na Czerwonej Lifcie gatunkow
zagrozonych w
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