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The Macromycete flora in roadside verges planted
with trees in comparison with related forest types

P.J. Keizer & E. Arnolds1

Keizer, P.J., Kruisweg 23, NL-3513 CS Utrecht, The Netherlands

Summary. - The results of mycocoenological research in different types of
roadside verges with planted Quercus robur and Fagus sylvaticus in Drenthe,
northeastern Netherlands, are compared with studies in forest types of the
same tree species in the same area. The roadside verges were investigated in
the years 1986-1988. Three types of roadside verges with Quercus and two with
Fagus were distinguished on the basis of their communities of green plants.
Three types of oak forests were studied in the period 1972-1979 by Jansen and
IJpelaar (Jansen, 1984). Two types of beech forest were studied by Van Steenis
(1991) and Opdam (1991). Forests and roadside verges that were included in
this study are situated on sandy soils. A comparison is made between the
presence-degrees of macromycete species in these types. The differences between
roadside verges with trees and forest communities are described and
discussed, emphasizing the different patterns for ectomycorrhizal and sapro-
trophic fungi. Differences between Quercus and Fagus plots are outlined and
discussed. In addition, the data are compared with results of mycocoenological

research from other parts of Europe. Efforts are made to explain the occurrence

of many characteristic ectomycorrhizal species in roadside verges. The

significance of different types of roadside verges and forests for threatened
macrofungi is evaluated.

Zusammenfassung. - Die Ergebnisse der mykozönologischen Untersuchungen

in verschiedenen mit Quercus rubur oder Fagus sylvatica bepflanzten
Straßenrändern in Drenthe, nordöstliche Niederlande, werden verglichen mit
Wäldern mit den selben Baumarten. Die Arbeiten über die Strassenränder
erfolgten von 1986 bis 1988. Dabei wurden bezüglich ihrer Vegetation drei Typen
mit Quercus und zwei mit Fagus unterschieden. Zwischen 1972 und 1979

wurden von Jansen und IJpelaar (Jansen 1984) drei Eichenwaldtypen untersucht.

Van Steenis und Opdam (van Steenis, 1991; Opdam, 1991) erforschten
von 1989 bis 1990 zwei Buchenwaldtypen. Sowohl die Eichen- und die
Buchenwaldtypen als auch die Strassenrandflächen befinden sich auf sandigem
Boden. Die Stetigkeit der Großpilze in den verschiedenen Typen wird ver-

1 Comm. no. 468 of the Biological Station Wijster
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glichen. Die Unterschiede zwischen Alleen und Waldgesellschaften werden
beschrieben für saprotrophe und Ektomykorrhizapilze. Die Unterschiede
zwischen Untersuchungsflächen mit Quercus und jenen mit Fagus werden
dargestellt und diskutiert. Außerdem werden die Daten verglichen mit mykozöno-
logischen Untersuchungen aus anderen Teilen von Europa. Es ist versucht
worden, das Vorkommen von vielen charakteristischen Arten an Straßenrändern

zu erklären. Die Bedeutung von verschiedenen Straßenrand- und
Waldgesellschaften für gefährdete Pilze wird bewertet.

1. Introduction

Comparative mycocoenological studies were carried out by Keizer in the years
1986-1988 in roadside verges planted with Common Oak (Quercus robur L.)
or Beech (Fagus sylvatica L.). All plots were situated on sandy soils in Drenthe
in the north-eastern part of the Netherlands. Detailed results of these studies
have been published elsewhere (Keizer, 1993a) including classifications of my-
cocoenoses and phytocoenoses, and their relation to various environmental
variables.

The main aim of this research was to determine the characteristics of my-
cocoenoses of roadside verges planted with trees as compared with those of
forests with the same tree species. Factors which may reduce the mycoflora in
roadside verges are: 1. their openness, making them subject to increased

drought stress and 2. pollution and soil compaction, as caused by traffic. On
the other hand, factors which may increase the mycoflora are: 1. the heterogeneity

of the habitat caused by a gradient perpendicular to the road and 2. the
annual mowing regime with eventual removal of the herb layer.

In this paper, a quantitative comparison is made with mycocoenological
studies previously carried out by different researchers in Quercus and Fagus
forests in Drenthe. It is also tried to determine which fungal species are
characteristic for either roadside verges or forests dominated by the mentioned trees.

In addition, more qualitative comparisons are made with some
mycocoenological studies from other areas in Europe.

Roadside verges planted with trees are a very important habitat for rare and
decreasing macromycetes (section 4.7; Keizer, 1993a). This importance is evaluated

with the aid of the Red Data List for macrofungi in the Netherlands
(Arnolds, 1989), also in comparison with data of related forest types.

After the observation that the mycoflora of roadside verges differs widely
from forests, five hypotheses were formulated in order to explain the striking
differences in mycorrhizal flora between these two habitats, in particular the
occurrence of so many species characteristic for this man-made habitat:
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(1) The differences in mycoflora are mainly caused by differences in
microclimate, exposed roadside verges being warmer and drier than forests.

(2) The differential species of roadside verges do not occur optimally in the
forest types with which a comparison was made, but are more frequent in
different, sympatric forest communities, for instance on richer and/or disturbed
soils.

(3) The differential species of roadside verges are indigenous in forest types,
which do not occur in the region.

(4) The differential species of roadside verges are relics, which have
disappeared from comparable forest types in recent years.

(5) Roadside verges are a man-made habitat with unique ecological
characteristics, so that some ectomycorrhizal fungi are regularly found in roadside

verges which are very rare in more natural forest types.
The above-mentioned explanatory hypotheses are discussed on the base of

research, carried out in the Netherlands. Additional support will be given,
using data from other countries.

2. Material and methods

2.1. Selection of plots

A total of 76 plots were selected in Drente in the northeastern Netherlands
in 1986. The area is situated about 10-20 metres above sea-level and has a cool-

temperate climate (average precipitation 781 mm/year, mean temperature in
January 1.2 °C and in July 15.9 °C). All plots are situated on more or less acid,
pleistocene sands with a variable organic matter content. The organical soil
profiles are disturbed due to road (re)construction. Fifty-three plots, planted
with Quercus robur and 23 with Fagns sylvatica were selected. In addition, plots
were selected based on: (1) exposition (a. exposed roads in open landscapes;
b. roads along forest margins and c. roads inside forests), (2) composition of
the herb layer, ranging from oligotraphent to eutraphent as an expression of
soil conditions and (3) the age of the trees (only for Quercus), in three age-
classes: young: <20 years; middle-aged: 21-50 years and old: >51 years old.

Within the plots with mature oak trees a subset of 9 plots was selected in
order to investigate the influence of the microclimate by selecting roadside

verges with different exposure. Four plots were selected along roads bordering

the southern edges of forest stands ("south-exposed plots"), five plots
bordering the northern or northwestern edges of forests ("north-exposed plots").
The structure of the herb layer and soil fertility were similar in the two groups.

All plots were 100 metres long and the width varied between 1.5 and 6.5

metres with a number of trees per plot between 9 and 35. All sporocarps of
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macromycetes were counted and identified with intervals of 3 to 4 weeks in
the period August-November during the years 1986-1988. Soil profiles and
soil-chemical characteristics were determined in all plots and published in
Keizer (1993a). In addition, the communities of green plants were described
and classified according to the Braun-Blanquet method (e.g. Westhoff & Van
der Maarel, 1973).

On the basis of vegetation relevés, phytocoenological classifications were
carried out, for the roadside verges with Fagus and Quercus separately, using
the computer program TWINSPAN (Hill, 1979). The roadside verges with
Fagus were divided into two types and each of them into two subtypes. The
roadside verges with Quercus were divided into three types and two of them
were subdivided. A summary of the most important phytocoenological and
environmental characteristics of these types is presented in Table 1.

In addition, a mycocoenological classification was made on the basis of the

mycological data. This classification in some respects gives different results
(Keizer, 1993a). In this publication we will compare mycological characteristics
on the basis of the phytocoenological types because (1) these types are based

on primary producers and therefore are more relevant for a biocoenological
classification; (2) they are more generally used in ecological studies than
mycocoenological classifications; (3) they are more easily recognized in the field,
and (4) the comparable data on forests in principle are also based on phytocoenological

classifications. In spite of some discrepancies, the phytocoenological
typology of roadside verge communities has a high predictive value concerning

composition and development of the macromycete flora.

2.2. Forests of Quercus and Fagus

The mycocoenological data on roadside verges are compared with data on
Quercus and Fagus forests on acidic sandy soils in Drenthe. These forests were
studied in homogeneous rectangular plots of30x35m(c.l000 m2), visited with
intervals of 3 to 4 weeks, consequently about 3 to 4 times during the main
fruiting season (September-November).

Three types of native forests dominated by Quercus robur were investigated
by Jansen (1984) in the period 1976-1979: (1) the Dicrano-Quercetum (3 plots)
on very nutrient-poor windblown sand dunes without developed soil profile
and with thin litter layer, the undergrowth with very few herbs but rich in bryo-
phytes such as Dicranum scoparium Hedw. and Leucobryum glaucum (Hedw.)
Angstr., (2) the Querco-Betuletum (8 plots) on poor, in general podzolic soils,
with a understorey of e.g. Vaccinium myrtillus L. and Melampyrum pratense L.
and (3) the Violo-Quercetum (18 plots) on slightly richer soils with a thick litter
layer and herbs such as Maianthemum bifolium (L.) Schm. and Oxalis
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Table 1. Characteristics of vegetation types in roadside verges planted with Fagus sylvatica or
Quercus robur in Drente, the Netherlands, compared with characteristics in forests of these tree
species in the same area.

Landscape type Roadside verges Forests

Vegetation type FFe FFf MFp MFd HQh HQI AQi AQt DfQ LF RF DQ QB VQ

Dominant tree Fagus sylvatica Quercus robur F. sylvatica Q. robur
Number of plots 5 7 5 6 5 21 6 17 4 10 9 11 8 18

Nr. trees/1000 m2 34 55 58 64 41 43 38 50 65 _7) _ _ _ _
Av. age of trees (yr in 1988) 58 52 77 69 54 55 95 106 116 - - - - -
Av. vitality (class 1-4)1' 2.3 3.1 2.0 2.4 - 2.1 1.8 1.9 1.8 - - - - -
Av. cover herb layer (%) 74 59 29 9 69 76 63 75 35 2 1 46) 60 33
Av. cover moss layer (%) 3 17 4 13 26 11 0 0 6 2 6 27 3 1

Av. traffic intensity (class l-4)2) 3.0 2.4 1.8 1.0 1.6 2.0 2.3 2.2 1.0 _ _ — _ _
Av. potential sun (hr/day Oct.)3' 5.7 6.0 0.7 0 6.9 6.8 3.6 2.7 0 0 0 0 0 0
Av. Ellenberg N value4' 6.6 5.3 6.0 3.3 3.8 5.4 6.2 6.9 4.0 4.6 6.2 2.7 3.3 4.1
Av. thickness organic layer (mm) 0 30 24 52 0 20 7 12 55 47 60 50 70 60
Av. pH-CaCI2 4.4 4.0 4.2 3.5 4.2 3.9 4.0 3.3 3.0 3.1 - - - -
Av. pH-HzO 3.9 6> 3.8 3.8
Av. N03 (mg.kg"1 soil) 3.6 1.0 0.4 1.3 0.8 1.0 0.17 1.5 0.8 0.9 4.8 - - -
Av. NH4+ (mg.kg-1 soil) 6.4 7.1 5.2 9.3 6.2 9.7 8.8 9.1 12.3 7.3 10.4 - - -
Av. N total (%) .19 .16 .13 .17 .14 .17 .17 .19 .24 .37 .43 - - -
Av. C total (%) 3.0 2.8 2.6 3.9 2.4 3.2 3.3 2.8 3.7 12.2 10.7 - - -
Av. C/N ratio 16 18 20 22 18 19 20 17 16 33 25 24 23 22
Av. P soluble (mg.kg-1 soil) 1.0 0.1 0 0.7 0 0.5 0.2 0.4 3.0 1.0 4.2 - - -
Av. P total (mg.kg-1 soil) 346 224 254 179 213 281 200 296 146 183 368 - - -
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Explanations table 1:

1) Vitality classes: 1 vital; 4 not vital.
2) Traffic intensity classes: 1: < 625, 2: 625-1250, 3:1250-2500,4: 2500-5000,

5: 5000-10000, 6: > 10000 motorized vehicles day1.
3) Potential sunshine hours/day in October: determined with a horizontoscope (Barkman

& Stoutjesdijk, 1987).
4) Ellenberg values: 1: characteristic for habitats poorest in Nitrogen 9: characteristic for

habitats extremely rich in nitrogen (polluted). (Ellenberg, 1979).
5) Soil chemical analyses: standard methods in 0.01 N CaCI,, according to Houba et al.

(1988).
6) Average values based on 3 plots, only studied by Jansen (1984).
7) - not determined

The following vegetation types are distinguished:
Roadside verges:
FFe: Elytrigia subtype of Festuca rubra-Fagus type,
FFf: Idem, Festuca ovina subtype,
MFp: Poa trivialis subtype of Mnium hornum-Fagus type,
MFd: Idem, Dryopteris subtype
HQh: Hieracium pilosella subtype of Hypochaeris-Quercus type,
HQI: Idem, Lotus cornicidatus subtype,
AQi: Inops variant of Anthriscus-Quercus type,
AQt: Idem typical variant,
DFQ: Deschampsia flexuosa-Quercus type.

Forests:
LF: Laccaria amethystea-Fagus type,
RF: Rickenella fibula-Fagus type (after Opdam, 1991),
DQ: Dicrano-Quercetum,
QB: Querco-Betuletum,
VQ: Violo-Quercetum (after Jansen, 1984).
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acetosella L. The data published by Jansen (1984) on the Dicrano-Quercetum
comprised also data on 11 plots, studied by P. IJpelaar, in the years 1972 and
1973.

In forests of Fagus sylvatica 19 plots were studied in 1989 and 1990 by Van
Steenis (1991) and Opdam (1991). All of them are situated in planted stands
since Fagus occurs only as scattered trees in hypothetical climax forest communities

in Drenthe. A phytocoenological classification of Fagus stands was not
well possible due to the very poor development of a herb and moss layer. The
authors divided their plots therefore on the basis of the macromycete flora into

two main types: the Laccaria amethystea type on nutrient-poor soils with a

thin litter layer, corresponding with Dicrano-Quercetum and part of Querco-
Betuletum, and the Rickenella fibula type on somewhat richer soils with a

thicker litter layer, corresponding with the Fago-Quercetum and part of the
Querco-Betuletum. Some important phytocoenological and environmental
parameters of these forest types are included in Table 1.

2.3. Comparison between roadside verges and forests

In this paper the frequency of macromycete species in roadsides and forest
types is compared on the basis of their presence-degree, i.e. the percentage of
plots of a certain type in which a species has been found during the investigation

(Tables 2, 3). A species is considered as differential when its presence-
degree in a certain type is at least twice as high as in other types. Data on the
abundance of sporocarps were in most cases not used since they are more
sensitive for differences in methodology (Arnolds, 1981), e.g. different abundance
values, different visit frequencies. In addition, the numbers of species of
different niche-substrate groups (groups of species which inhabit a common
microhabitat and substrate and which have a similar way of habitat exploitation;

Arnolds, 1988a) in these types are compared (Figure 1).

For sake of surveyability the data on roadsides are only divided into two
groups, those with Quercus and with Fagus, respectively. In fact nine types of
roadside verge communities have been distinguished Keizer (1993a; Table 1).

A synoptic table of macrofungi in these types has been published in Keizer
(1993a). The data presented here allow the distinction of differential species for
the entire variety of roadside habitats with regard to various forest communities

and vice versa. However, some species may be differential for a certain
type of roadside verges with regard to one certain forest type only. These
data may also elucidate ecological differences in the mycoflora between roadside

verges and forests. Therefore, Tables 2 and 3 also indicate the types of
roadside verges where a species has its highest presence-degree.
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Explanations table 2:
The values are presence-degrees in %. means presence-degree uncertain due to taxonomic
confusion.
* followed by a number indicates the threatened status of a species according to the "Red
List" (Arnolds, 1989): 1 threatened with extinction; 2 strongly threatened; 3 threatened;
4 potentially threatened.

Abbreviations of the forest types:
LF Laccaria amethystea - Fagus forest (after Opdam, 1991),
RF Rickenella fibula - Fagus forest (after Opdam, 1991),
DQ Dicrano-Quercetum (after Jansen, 1984),
QB Querco-Betuletum (after Jansen, 1984),
VQ Violo-Quercetum (after Jansen, 1984).

In the last column vegetation types of roadside verges are mentioned for which a species
is differential within roadside verge communities according to the following abbreviations
(the figures are presence-degrees in %):
FFe: Festuca-rabra-Fagus type, subtype of Elytrigia repens.
FFf: Festuca-rubra-Fagus type, subtype of Festuca ovina.

MFp: Mnium hornum-Fagus type, subtype of Poa trivialis.
MFd: Mnium hornum-Fagus type, subtype of Dryopteris carthusiana.

HQh: Hypochaeris-Quercus type, subtype of Hieracium pilosella.
HQI: Hypochaeris-Quercus type, subtype of Lotus corniculatus.

AQi: Anthriscus-Quercus type, inops variant.
AQt: Anthriscus-Quercus type, typical variant.
DfQ: Deschampsia flexuosn-Quercus type.
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Table 2. Synoptic table of ectomycorrhizal macromycetes in roadside
verges planted with Fagns sylvatica or Quercus robur in Drente, the
Netherlands, compared with forests of Fagns and Quercus in the same area.

Habitat type ROADSIDE FORESTS
VERGES

Dominant tree Fag. Que. Fagus Quercus presence degrees
Vegetation type LF RF DQ QB VQ invegetation types
Number of plots 23 53 10 9 11 8 18 of roadside verges

I. Differential species for roadsides with trees:
(A) For roadsides with Fagus and Quercus
Russula parazurea 78 68 30 44 - - 17 MFp: 100, AQt:94
Xerocomus chrysenteron 57 45 - 33 - 25 22 MFp:80, AQt:76
Scleroderma areolatum 30 57 10 - - 6 11 FFf:42, AQi:67
Russula nigricans 30 40 - 22 9 12 6 MFp:60, DfQ:75
Hebeloma helodes 39 28 - - - - - FFt:42, HQ:40
Clavulina coralloides 35 32 - - - - - FFe:60, HQh:60
Russula atropurpurea 22 36 - - 9 - 17 DfQ: 100

Cortinarius striaepilus 30 28 10 - - - - MFp:40, AQi:50
Cortinarius saniosus 30 23 - - - - - FFf:57, HQh:60
Cortinarius erythrinus 26 21 - - - - - FFf:42, HQh:60
Naucoria bohemica 22 23 - 11 - - - HQ1:60
Inocybe umbrina 17 19 - - - - - MFp:40, AQi:50
Cortinarius flexipes 17 17 - - - - - MFP:40, HQh:40
Russula ionochlora 13 11 - - - - - AQi:29
Inocybe maculata 13 8 - - - - - FFe:20, MFp:20
Cortinarius lanatus 9 9 - - - - - MFp:20, AQi:33
Russula grisen 9 8 - - - - - MFd:20, AQt:18
Russula chamaeleontina 9 4 - - - - - MFp:20, HQh:20
Inocybe albomarginata 4 9 - - - - - AQt: 18

(B) For roadsides with Fagus:
Lactarius blennius 61 - 20 _ FFf:71
Tricholoma ustale *3 39 FFf:71

Inocybe petiginosa 30 8 - - MFp:40, MFd:50
Russula velenovskyi 26 11 - 11 MFp:60
Clitopilus prunulus *3 26 11 - - FFt:57, HQh:60
Amanita spissa 26 6 - - MFp:40
Amanita muscaria 22 8 10 - FFf:57
Amanita pantherina 22 4 - - FFf:42

Inocybe sindonia 22 2 10 11 MFd:33
Inocybe fuscidula 17 4 - - FFe:40

Inocybe geophylla 17 4 - - FFf:29

Chalciporus piperatus 17 6 - - FFf:29, HQh:20
Inocybe flocculosa 13 4 - - FFe:20

Inocybe huysmanii 13 FFe:40

Inocybe ochroalba 9 MFp:20
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Habitat type

Dominant tree
Vegetation type

ROADSIDE
VERGES
Fag. Que. Fagus

LF RF

(C) For roadsides with Quercus:
Russula amoenolens

Lactarius serifluus
Russula pectinatoides
Russula odorata *3
Russula graveolens f. graveolens
Russula graveolens f. cicatricata
Russula graveolens f. purpurata
Xerocomus rubellus
Xerocomus porosporus
Inocybe griseolilacina

39 77 - 9 6

9 25 - - -

- 28 - 11 - -
4 17 - - -

-
21

11

9
- - -

FORESTS

Quercus presence degrees
DQ QB VQ invegetation types

of roadside verges

HQh:100, AQi:100
DfQ:50
AQi:50
HQh:60
AQi:33
HQh:40
AQi:33
AQt: 18

AQt:24
HQ1: 15

II. Differential species for forests:
(A) For forests of Fagus and Quercus:
Russula ochroleuca 52 26 100 89 55 87 72 MFd: 100, DfQ: 100
Lactarius theiogalus 39 32 90 78 82 87 89 MFp:60, DfQ: 75

Laccaria amethystea 48 23 100 - 100 50 11 MFp:80, AQi: 50

Xerocomus badius 43 34 80 - 73 50 22 MFd:67, AQi: 50

Cortinarius paleaceus 30 26 70 - 82 12 - MFp:40, HQ1: 35

Inocybe napipes 26 11 80 44 55 37 17 MFd:83, DfQ: 50

Amanitafulva 13 21 80 - 100 25 - MFd:33, DfQ: 50

Thelephora terrestris 22 11 30 - 55 - - MFp:60. DfQ: 50

Russula emetica 4 6 80 - 73 50 33 DfQ:50
Xerocomus subtomentosus *3 4 2 40 - - 25 11

Cortinarius elatior *3 - 4 20 - 36 25 -
(B) For forests of Fagus:
Cortinarius paleiferus 14 2 40 - _? _? _? MFp:40
Laccaria bicolor 4 13 60 22 _? _? _? AQi:33
Lactarius necator - 2 70 - 27 - 17

(C) For forests of Quercus:
Lactarius proximo 48 47 40 - 100 75 50 MFd: 100, AQi:83
Russula fragilis 13 40 20 - 100 25 - Hqh:60
Lactarius camphoratus *3 13 15 - - 64 62 11 MFp:40, AQi:50
Lactarius chrysorrheus *3 4 23 - - 73 25 - HQh:40
Hebeloma longicaudum 13 9 - - 36 25 - MFd:33
Cantharellus cibarius *3 9 11 20 - 10 - - AQi:50
Boletus erythropus *3 17 2 10 - 55 - - FFf:42
Russula vesca 4 13 - 11 36 12 - AQi:50
Cortinarius casimiri
(incl. C. decipiens s. Henry) 9 6 10 - 36 62 22 MFp:40
Cortinarius obtusus 9 6 - - 62 - - DfQ:25
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Habitat type ROADSIDE FORESTS
VERGES

Dominant tree Fag. Que. Fngus Quercus presence degrees
Vegetation type LF RF DQ QB VQ in vegetation types

of roadside verges

Leotia lubrica *3 4 8 10 - 64 -
Cortinarius umbrinolens

(incl. C. glandicolor) 6 10 - 45

Dermocybe cinnmnomen s. lat. 4 10 - 62 12

Cortinarius fiisisporus *2 4 10 - 62 12

Tylopilus felleus *2 2 10 9 25

Hydnellum concrescens *2 2 - - 36 -
Hydnellum spongiosipes *2 2 - - 27 -
Tricholoma columbetta *2 - - - 27 -
Tricholoma virgatum *1 - - - 27 -
Tricholoma portentosum *2 - 10 - 36 -
Sarcodon scabrosus *2 - - - 27 -
Russula adusta - - - 36 -
Inocybe sambucina *2 - - - 36 -
Hebeloma pumilum - - - 27 12

Cortinarius bolaris *2 - - - 36 -
Cortinarius alboviolaceus *2 - - - 27 -

III. Indifferent species for roadsides and forests:
(A) For Fagus and Quercus:
Laccaria laccata 87 92 70 56 9 37 28 all types: 100

Amanita rubescens 87 57 90 33 82 75 50 MF: 100, DfQ:100
Scleroderma citrinum 61 40 50 22 100 100 56 MFd:83, DfQ:50
Paxillus involutus 61 34 80 56 100 100 100 MFd:83, AQi:83
Boletus edulis 39 19 - - 36 - - FFf:71, HQh:60
Amanita citrina 17 26 30 - 27 37 11 MFp:80
Inocybe mixtilis
(incl. I. xanthomelas) 22 13 20 - 27 12 - FFe:40

Inocybe lacera 13 17 20 - - - - HQh:40
Cortinarius hinnuleus *3 13 17 - - 9 - - HQh:40
Cortinarius anomalus 4 8 10 11 - - - AQt: 12

(B) For Fagus:
Russula fellea 70 - 70 44 - - - FFf:86
Russula mairei 57 - 70 - 9 - - MFd:83
Lactarius subdulcis 35 - 50 22 - - - MFd:50
Hebeloma mesophaeum 26 11 - 33 - - - FFe:40

(C) For Quercus:
Lactarius quietus 4 89 - - 100 100 100 AQi:100, DfQ:100
Russula cyanoxantha 9 25 - - 36 12 - AQi:50
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Explanations table 3:

The figures are presence-degrees in %. "0" means present but rounded to 0; means
absent; "?" means unknown presence degree due to taxonomic confusion.
* followed by a number indicates the threatened status of a species according to the "Red
List" (Arnolds, 1989): 1 threatened with extinction; 2 strongly threatened; 3 threatened;

4 potentially threatened.

Abbreviations of the forest types:
LF Laccaria amethystea - Fagus forest (after Opdam, 1991),
RF Rickenella fibula - Fagus forest (after Opdam, 1991),
DQ Dicrano-Quercetum (after Jansen, 1984),
QB Querco-Betuletum (after Jansen, 1984),
VQ Violo-Quercetum (after Jansen, 1984).

In the last column vegetation types of roadside verges are mentioned for which a species
is differential within roadside verge communities according to the following abbreviations
(the figures are presence-degrees in %):
FFe: Festuca-rubra-Fagus type, subtype of Elytrigia repens.
FFf: Festuca-rubra-Fagus type, subtype of Festuca ovina.

MFp: Mnium hornum-Fagus type, subtype of Poa trivialis.
MFd: Mnium hornum-Fagus type, subtype of Dryopteris carthusiana.

HQh: Hypochaeris-Quercus type, subtype of Hieracium pilosella.
HQI: Hypochaeris-Quercus type, subtype of Lotus corniculatus.
AQi: Anthriscus-Quercus type, inops variant.
AQt: Anthriscus-Quercus type, typical variant.
DfQ: Deschampsia flexuosa-Quercus type.
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Table 3. Synoptic table of saprotrophic and parasitic macromycetes in
roadside verges planted with Fagus sylvatica or Quercus robur in
Drente, the Netherlands, compared with forests of Fagus and Quercus
in the same area.

Habitat type ROADSIDE FORESTS
VERGES

Dominant tree Fag. Que. Fagus Quercus presence degrees
Vegetation type LF RF DQ QB VQ invegetation types
Number of plots 23 53 10 9 11 8 18 of roadside verges

I. Differential species for roadsides verges
IA. Without preference for Fagus and Quercus
IA1. Saprotrophic species on litter or humus of grassland plants
Mycena avenacea 30 36 - FFe: 60,FFf: 57,

HQh: 60, HQ1: 62

Mycena sepia 26 30 - - - - - FFf:57, HQ1:51
Marasmius oreades 13 28 - FFe:40, HQh:40

HQ1:43
Mycenaflavoalba 17 17 - FFe:40, HQh:40
Entoloma sericeum f. sericeum 13 19 FQh:40
Psilocybe semilanceata 9 11

Marasmius graminum 9 11 -
Calocybe carnea 13 6 — - — - — FFe:20. FFf:29
IA2. Saprotrophic species on litter or humus of forest plants
Mycena flavescens 17 17 -
Helvella lacunosa 17 11 FFe:40
Tarzetta cupularis 13 6

IB. With preference for Fagus
IB1. Saprotrophic species on litter or humus of grassland plants
Psathyrella panaeoloides 17 2

IB2. Saprotrophic species on litter or humus of forest plants
Agrocybe praecox 17 6 - - - - -
Entoloma subradiatum 17 2 FFe:40
IB3. Saprotrophic species on wood
Tubaria furfuracea 100 36 30 44 - 12 17

Psathyrella microrhiza 17 6 MFp:40, MFd:33
Coprimus subimpatiens 17 4 - - - - - FFe:40
Marasmius rotula 13 2 _

IC. With preference for Quercus
IC2. Saprotrophic species on litter of forest plants
Mycena polyadelpha 4 26 - - - - 6

IC3. Saprotrophic species on wood
Mycena adscendens 4 17 - - - - -
IC4. Saprotrophic species on sporocarps of other macromycetes
Nyctalis asterophora *3 - 15 - - - - - AQi:50
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