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‘The occurrence of asbuscular mycorthizal fungi (AMF) associated with 19 st species.
from 12 families growing in the Brda river valley in the Tuchola Forests . The
most frequently investigated plants were those from the families Cupressaceae and Plonaginaceae
Examination of trap cultures established from rhizosphere soil-root mixtures of the plants
sampled revealed 20 described species of AMF, two undescribed Glonmus spp, and three species
of the genus Glomus that were diflicult to recogaize. The dominating AMF were members of
the genus Glomus. Among the AMF found, G. claroidewn was preseat, a specics recorded for
the first time in Poland. The distribution in Poland and in the world of the AMF encountored
is shown.
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INTRODUCTION

The knowledge of the occurrence of fungi in the Tuchola Forests mainly
regards macromycetes (Holownia 1959; Lisiewska 1982 Law-
rynowicz 1993, 1997, Lawrynowicz et al 1995 Lawry-
nowicz and Szkodzik 1998). There is no report on arbuscular
mycorrhizal fungi.

Arbuscular mycorrhizal fungi (AMF) of the order Glomales (Zygomycota;
Gerdemann 1968) are among the most common soil fungi. According
to Gianinazzi and Gianinazzi-Pearson (1986), they are
associated with ca 80% of plants of the Earth.

AMEF play a crucial role in the life of plants. They are known to increase
the root absorptive area (Bieleski 1973), influence the succession of
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plants (Janos 1980), their competitiveness (A11en and Allen 1984;
Fitter 1977), phenology (Allen and Allen 1986) and pollen
production (Lau et al. 1995), equalize the level of nutrition of co<xisting
plants by formation of hyphal bridges transferring nutrients between them
(Newman 1988), and improve soil structure through binding sand grains
into aggregates by cxtramatrical mycorrhizal hyphac (K oskee et al. 1975;
Sutton and Sheppard 1976

The aim of this paper is to present results of investigations of the
occurrence of AMF associated with plants of the Brda river valley in the
Tuchola Forests.

STUDY AREA

The Tuchola Forests are a part of the South Pomeranian Lake District
macroregion (K ondracki 2000). They occupy an area of about 2400 km?
and are one of the greatest forest areas in Poland.

The vascular flora of the Tuchola Forests comprises ca 1275 species
and their diversity results from, e.g, favourable water and climatic condi-
tions (Ceynowa-Gictdon and Rutkowski 1993) This area
includes many lakes and rivers. One of the main rivers is Brda of a length
of 238 km.

The study area was the valley of the Brda river extending from Klonia
(53°4639'N, 17°4216’) to Woziwoda (S3°40'10°N, 17°5425"E; Fig. 1).
Twenty rhizosphere soil-root mixtures were collected along the bank of the
Brda river located between Rytel (43°44'SS'N, 17°4628"E) and Woziwoda.
Nine samples came from the valley of the Brda river comprising the area from
Rytel to Klonia.

The climate of the Tuchola Forests is markedly influenced by the ocean
and continental climates. The growing season ranges from 206210 days.
Mean annual air temperature ranges from —3.1 to 164°C (Table 1). Mean
annual precipitation ranges from 26 to 77 mm.

Table 1
Air infalls i based on data from
19611990 (after the data of the Chojnice Meteorological Station)
Month
Years
1o [m v [ v [vifvafvm x| x [ xx[xiyea

Air temperature
o 4(-58|-1.5[ 7.6 [117]150(147(17.7] 99| 85

1961-1990 (-3.1-23| 12|62 [119{152[164[16.1{123( 78
Sum of rainfalls

(mm) 1961-19%0 | 33 | 26 | 30| 33 | 51/ 70 | 77 [ 61 | 50 [ 48 | 47 | 38 [564




Atbuscular mycorrhizal fungi 5

CHOJNICE

M-sites at which oot and soil
samples were collected

0 Skm

Fig. 1. Sites at which soil-root samples were collected

MATERIALS AND METHODS

Collection of samples trap and single-
species culture establishment About 06—08-1 rhizo-
sphere soil-root mixtures of sampled plants were collected from a depth of
5—30 cm using a small garden shovel. In the laboratory, the soil-root mixtures
were air dried for 2 weeks and subsequently refrigerated at 4°C until
processing. To receive a great number of living spores of different developmen-
tal stages and to initiate sporulation of non-sporulating species in the field
conditions, trap cultures were established. The field-collected soil-root samples
were mixed (1/1, v/v) with autoclaved coarse-grained sand coming from the
shore of the Baltic Sea. These mixtures were placed in 8x 12 cm plastic pots
(500 cm? and seeded with Plantago lanceolata L. as the plant host. About 40
seeds were added to each pot. Plants were grown in a greenhouse at 15—30°C
with supplemental 816 h lighting provided by onc SON-T AGRO sodic
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lamp (Philips Lighting Poland S. A) placed 1 m above pots. The maximum
light intensity was 180 4E m~2s~! at pot level. Plants were watered 2—3 times
a week. No fertilization was applied during the growing period. Trap cultures
were harvested after 6 months after plant emergence.

Single-species pot cultures were established from about 50 to 100 newly
formed spores stored before inoculation in water at 4°C for 24 h. They were
collected in a pipette and transferred onto a compact layer of roots of
10— 14-day-old seedlings of P. lanceolata placed at the bottom of a hole
of ca 1 cm wide and 4 cm deep formed in a wetted growing medium filling 8 cm
plastic pots (250 cm?). The growing medium was an autoclaved sand of
‘maritime dunes adjacent to Swinoujscie (pH 6.7; 12 and 26 mg L™ P and K,
respectively). Subsequently, the spores were covered with another layer of
r00ts coming from 4—6 plants of the host. Finally, the roots and sandwiched
spores were buried in the growing medium. The cultures were harvested
after 4—12 months and spores extracted.

Isolation and identification of AMF. Spores
were extracted by wet sieving and decanting (Gerdemann and Ni-
colson 1963). Morphological propertics of spous, (hen' subcellular struc-
tures and stages during d based
on at least 100 spores mounted in polyvinyl alcohol/lachc acid/glycerol
(PVLG; Koske and Tessier 1983) and a mixture of PVLG Melzer's
reagent (1:1, v/v). Developmental stages of some of the fungi found were
determined based on newly formed spores extracted from both trap and
single species cultures, the latter being harvested at ca 20—30-day intervals.
The spores represented all stages of differentiation of the fungus. The degree
of maturity of spores was assessed based on appearance under an Olympus
SZX9 dissecting microscope. The main properties considered were colour
and size of spores. Spores were crushed to varying degrees by applying
pressure to the cover slip and then stored at 65°C for 24 h to clear their
contents from oil droplets. Examination of such prepared specimens was
performed using a Zaiss compound microscope equipped with differential
interference contrast optics. The fungi werc identified according to their
original descriptions (S chenck and Pérez 19%0), revisions (Fran-
ke and Morton 1994; Stirmer and Morton 1997) infor-
mation and specimens obtained from Prof R. E. Koske (Rhode Island
University, US.A), Prof. J. M. Morton (West Virginia University, US.A),
Prof. J. M. Trappe (Oregon State University, US.A), and Dr. C. Walker
(UK.). Vouchers of all the fungal species recovered are prescrved in the
authors’ collections.

Terminology of spore structure is that suggested by Frankec and
Morton (1994) and Stirmer and Morton (1997).

Plants were recognized according to Szafer et al (1969). Nomen-
clature of plants is that of Mirek et al (199
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RESULTS AND DISCUSSION

In 1996, along the Brda river extending from Klonia to Woziwoda, 29 root
and adjacent soil samples were collected (Fig. 1). The samples represented 19
specics from 12 plant familics (Table 2). The plant families most frequently
examined were the Ci followed by the Asteraceae,
and Rosaceae. The other plant families were represented by 1—2 soil and root
samples. The plant species most frequently investigated wete Juniperus com-
munis and Plantago lanceolata.

After a ca. 6-month cultivation of the root-rhizosphere soil samples in trap
cultures with P. lanceolata as the plant host, spores of AMF were found in
27 traps, ie., 93.1% of all the cultures established. The spores represented three
of the six genera of the order Glomales. No spores of the genera Entrophospora,
Gigaspora, and Sclerocystis were revealed.

Table 2
Plants examined and soil-root samples in which the occurrence of arbuscular mycorrhizal fungi
were investigated

Family and species of plants Number of sample
Asteraceae

Heltryaum aevion (L) Mot 2

Leonthodon autumnalis 2

Leonthodon hispidus L. 1

Solidago virgaurea L. 12
Cupressaceae

Juniperus communis L. 3,67,15,17-19, 2¢
Dipsacaceas.

Knautia arvensis (L) J. M. Coult. 2
Fabaceae

Medicago lupulina L. »

iaceas

Erodium cicutarium (L) L'Hér. 2
Hypericaceae

Hypericun perforatum L. 16

lantaginaceae

Plantago lanceolata L. 13, 14, 25, 27

Plantago media L. L]
Poaceae

Elymus arenarius L. s

Festuca gigantea (L) Vill. 10
Rosaceae

Alchenilla monticola Opiz. 9

nivale L. 2

Rosa canina L. 2
Rubiaceae

Galium aparine L. 1
Salicaceas

Salix caprea L. 4

Salix fragilis L. 2
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The AMF most frequently occurring in the trap cultures were members
of the genus Glomus (Table 3). They were identified in 333 to 100% of the
cultures (av. 93.1). In culturcs representing plant families most frequently

sampled, the ocurrence of spores of the genus Gloms ranged from 643%

t0 900% (P Spores of the genus Acaulospora

were found in an average of 27.6% of the cultures cxamined. Most spores of

genus were found in the soil representing the plant family Hypericaceae

(33.3%; Table 3). The members of the genus Scutellospora were isolated

from an average of 17.2% of the cultures, and the culture containing most

spores of this genus was that with the Hypericum perforatum (Hypericaceae)
rhizosphere soil-root mixture (Table 3)

Table 3
Frequency of occurrence of three genera of arbuscular mycorrhizal fungi in 11 plant families

Frequeacy of occurrence (%)
Plant family 2
Acaulospora Glomus Scutellospora

Asteraceae 4 22 667 111
Cupressaceae 8 214 643 143
Dipsacaceae 1 - 1000 -
Fabaceae 1 — 1000 -
Geraniaceae. 1 - 1000

Hypericaceae 1 33 53 33
Plantaginaceae B 100 900 -
Poaceac 2 1000 -
Rosaceae 3 167 83 -
Rublaceae 1 - 1000 -
Salicaeae 2 - 1000 -

Explanation: 0 — number of soil-root samples investigated

The predominance of AMF of the genus Glomus found in the trap cultures
with mixtures of rhizosphere soils and roots coming from under plants
colonizing the Brda valley correspond with many earlier findings showing that
Glomus spp. are the most frequently occurring AMF in different regions of the
world (e.g, Blaszkowski 1993a; Gerdemann and Trappe
1974; Koske and Tews 1987; Tadych and Blaszkowski
2000; Vestberg et al 1999). However, almost all the findings mentioned
above resulted from field-collected soils that may harbour a high proportion of
infrequently or nonsporulating specics of AMF (Brunrett et al 1999;
Stutz and Morton 1996). Despite that, recent investigation results
(Brunrett ctal 199; Blaszkowski etal 2000; Iwaniuk
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and Blaszkowski, unpubl)indicated that Glomus spp. also dominated
in pot-cultured field soils coming from many both uncultivated and cultivated
sites. Thus, members of the genus Glomus are better adapted to a wide range of
changing chemical and physical soil conditions than those of the other genera
of the order Glomales, as also, c. g, Anderson ctal (1984, Daniels
and Trappe (1980), Klironomos etal (1993, and Brunrett
et al. (1999) suggested.

Species of the genera Gigaspora and Scutellospora prefer warmer
and more sandy soils (K oske 1981; Schenck et al 1975) Acaulo-
spora spp. occur more frequently in acid soils (Klironomos et al.
1993; Porter et al 1987), but infrequently predominate in AMF com-
munities (Blaszkowski 199la; Gerdemann and Trappe
1974).

Table 4
Occurtence of three genera of arbuscular mycorrhizal fungi in 19 plant specics

Frequency of occurrence
Plant species 2

Acaulospora Glomus Scutellospora

Alchemilla monticola + + -

Elymus arenarius -
Erodium cicutarium
Festuca gigantea
Galium aparine
Geum rivale

Helichrysum arenarium

Hypericum perforatum
Juniperus communis
Knautia arvensis
Leonthodon autumnalis
Leonthodon hispidus
Medicago lupulina
Plantago lanceolata
Plantago media

Rosa canina

+|+

|
]
'

AR R RS

Salix caprea
Salix fragilis

Solidago virgaurea
Explanations: n — number of soil-root samples investigated; + — present, — — abscat

+ + +
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The first-generation trap cultures with rhizosphere soil-root mixtures
indicated that AMF were associated with 17 of the 19 plant specics sampled
(Table 4). No spores were found in cultures representing Knautia arvensis and
Salix fragilis, although other investigation results show the former plant species
to host AMF (Harley and Harley 1987, Salix fragilis has been
associated with cctomycorrhizal fungi (Harley and Harley 1987).

Al the spore populations of AMF recovered contained members of the
genus Glomus, and 11 plant species hosted only fungi of this genus.

Fungi of the genus Acaulospora occurred among roots of 6 plant species,
and Scutellospora spp. were harboured by only three plant species.

The spore populations of AMF recovered from the trap cultures comp-
rised 20 described species, two undesribed Glomus spp., and three species
of Glomus that were difficult to identify (Table 5).

Arbuscular fungi found in the Brda river valley

Fungal species o [Number of soil-root samples [Freq: %)
Acaulospora bireticulata__| 1 6 345
Acaulospora lacunosa 1 [ 345
Acaulospora paulineae 1 2 345
Acaulospora rugosa 1 345
‘Acaulospora trappei s 19,12 13,16 1724
Glomus aggregatum 4 124,52 1724
Glomus claroideum 2 34 650
Glomus constrictum 8 28, 26,28 3103
Glomus_etunicatum 2 19,25 650
Glomus fasciculatum 4 47,19,25 1379
Glomus geasporum 2 89 650
Glomus intraradices 1 1 345
Glomus laccatum 10 7,10-12,14,15,17,18,20,22 3448
Glomus macrocarpum 1 6 345
Glomus masseae 1 13 345
Glomus occultum 1 1 345
Glomus pustulatum 2 16,17 690
Glomus rubiforme 7 24,8, 13, 15, 24 214
Glomus undescribed 1 2 12,13 650
Glomus undescribed 2 2 46 1034
Glomus unrecogaized 1 3 521,28 345
Glomus unrecogaized 2 1 5 345
Glomus unrecognized 3 1 3 345
Scutellospora armeniaca__| 2 16,17 690
Scutellospora 3 71514 103

‘Explanation: n — number of soil-toot samples investigated
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The AM fungal species most frequently cncountered was G. laccatum
(present in 34.5% of cultures; Table 5). Relatively frequently found fungi also
were G. constrictum and G. rubiforme.

ARBUSCULAR MYCORRHIZAL FUNGI IN THE BRDA RIVER

Acaulospora bireticulata Rothwell et Trappe
n = 1:6, Figs 2—4.
Plant host: J. communis

In Poland, A. bireticulata has earlier been found in cultivated soils and
dunes adjacent to Swinoujécie (Blaszkowski 1989, 1995, 1997).
Schenck and Smith (1982) encountered spores of A. bireticulata in
the root zone of Centrosema pubescens L. growing in Florida. Miller etal
(1985) recognized this fungus associated with Malus domestica Borkh. in
Michigan. Walker (pers. comm.) identified A. bireticulata in dunes of the
Great Britain. Acaulospora bireticulata has been described based on spores
recovered from under Sassaffans albidum (Nutt) Ness growing in Kentucky
(Rothwell and Trappe 1979).

Acaulospora lacunosa Morton
n=1:18, Fig. 5.
Plant host: J. communis

‘This fungus commonly occurs in sandy dune soils of the Baltic Sea coast
(Blaszkowski 1993, 1994a; Tadych and Btaszkowski
2000) and has frequently been revealed in cultivated and other uncultivated
soils of Poland (Blaszkowski 19la; Blaszkowski and
Tadych, pers. observ). According to Koske and Gemma (1997),
A. lacunosa is a relatively common inhabitant of dunes of the U. S. Atlantic
coast from Massachusetts to Virginia. Acaulospora lacunosa has originally
been recovered from among the roots of Andropogon virginicus L. in West
Virginia (Morton 1986).

Acaulospora paulineae Blaszk.
0 =1:12, Fig. 6.
Plant host: Solidago virgaurea

In Poland, A. paulineae has earlier been recorded in dunes of the Gdarisk
coast, the Hel Peninsula, and the Stowidiski National Park (Btaszk o w-
ski 1993a,1994a; Tadych and Btaszkowski 2000), as well as in
cultivated sites of the Western Pomerania and the Pomerania voivodeships.
K oske etal (1997) encountered this fungus associated with Agrostis canina
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Huds, A. palustris L., and Poa annua L., perennial turf species of golf greens of
Rhode Island, U. S. A. Recently, A. paulineae has been recognized in dunes
adjacent to Tel-Aviv, Israel (Blaszkowski et al 2000).

Acaulospora rugosa Morton
n=1:17, Fig. 7.

Blaszkowski (1990) recovered A. rugosa from among roots of
Calamagrostis arundinacea (L.) Roth. growing in a forcst. This specics has bocn
one of the most frequently occurring AMF in the root zone of plants colonizing
maritime dune soils of the Slowinski National Park (Tadych and
Blaszkowski 2000) and has been a frequent inhabitant of the inland
dunes of the Bledowska Desert (Blaszkowski and Tadych, pers.
observ.). Acaulospora rugosa has been described from spores isolated from
under Andropogon virginicus growing in West Virginia (M o rton 1986).

Acaulospora trappei Ames et Linderman
0=5:1,9 12, 13, 16, Fig. 8.
Plant host: Alchemilla monticola, H. perforatum, Leonthodon hispidus,
P. lanceolata, S. virgaurea

In Poland, A. trappei has carlicr been found under Festuca rubra L.
colonizing dune soils of the Bledowska Desert (Blaszkowski et al
1999; Biaszkowski and Tadych, pers observ). Tadych and
Blaszkowski (2000) encountered it in dunes of the Slowisski National
Park. This species has also occurred in cultivated (Haas and Menge
1990) and uncultivated (Blaszkowski et al. 2000)soils of Israel, and in
the root zone of Hyacinthoides non-scripta (L) Chouard ex Rothm. growing at
Pretty Wood, Castle Howard, north Yorkshire (M erryweather and
Fitter 1998). Acaulospora trappei has originally becn known from Loliom
longiflorum Thunb. fields along southern Oregon and northem California
coastal areas (Ames and Linderman 1976)

Glomus aggregatum Schenck ot Smith cmend. Koske
n=5:1,24,5 2, Fig 9.
Plant host: Elymus arenarius, Geum nivale, L. hispidus, P. lanceolata,
Salix caprea

In Poland, G. aggregatun has carlier been found among roots of many
plants colonizing the Baltic Sea coast (Blaszkowski 1991a, 1994a,
1995; Tadych and Blaszkowski 2000) and sandy soils of the
banks of the Odra river (Blaszkowski 1991b) It is commonly
associated with cultivated plants of Poland (Blaszkowski 199la).
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9. Glomus aggregatum




Figs 10—17. 10. Glomus claroideum. 11. Glomus constrictum. 12. Glomus geosporum. 13—14.

Glomus laccatum. 15. Glomus mosseae. 16. Scutellospora armeniaca. 1. Scutellospora dipurpures-

cens. Figs 2,9, 13, 16, 17, x250; 3, 4, 7, 8, 11, 12, 14, 15, x1000; 5, 10, x625; 6, x313; all
differential interference contrast
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‘This fungus has been the third species in frequency of occurrence in soils of the
Bigdowska Desert (Blaszkowski and Tadych, pers. observ).
Glomus aggregatum regularly occurred in dunes of the castern coast of North
America (Dalpé 198%; Friese and Koske 191; Gemma
and Koske 1989; Koske 1987 Sylvia 1986 Sylvia and
Will 1988), Wisconsin (K oske and Tews 1987), San Miguel Island
(Halvorson and Koske 1987 Koskec and Halvorson
1989), and Hawaii (K oske 1988).

Glomas claroideum Schenck et Smith
3, 4, Fig. 10.
J. communis, S. caprea

n
Plant host:

This paper is the first report of the presence of G. claroidewn in Poland.
This fungus has a worldwide distribution, having been found in, eg, USA,
Mexico, many European countries, and China (Estrada-Torres ctal
1992; An et al 1993, Mei-Qing et al 192 Walker and
Vestberg 198) Walker and Vestberg (1998) considered
G. maculosum Miller et Walker, G. fistulosum Skou et Jakobsen, and
G. multisubstensum Mukerji, Bhattacharjec et Tewari to be synonyms of
G. claroideun.

Glomus constrictum Trap
n=9:2-5, 6-8, 26, 29, Fig. 11.
Plant host: E. arenarius, G. nivale, Helichrysum arenarium, J. communis,
Medicago lupulina, P. lanceolata, S. caprea

Glomus constrictum is one of the most frequently found AMF in cultivated
and uncultivated soils of Poland (Blaszkowski 1990b, 1991a, 1993,
1994a, 1995; Tadych and Blaszkowski 2000; Blaszkow-
ski and Tadych, pers. observ). It also frequently occurred in culti-
vated (Blaszkowski et al 2000, Haas and Menge 1990;
Hetrick and Bloom 1983) and uncultivated sites (Blaszkow-
ski etal 2000, Dalpé 1989 Koske 1987, 1988; Starmer
and Bellei 1994) of other regions of the world. Glomus constrictum has
been described based on spores encountered in Mexico, California, and
Guadeloupe (Trappe 1977).

Glomus etunicatum Becker et Gerd.
119, 25.
Plant host: J. communis, P. lanceolata

In Poland, G. etunicatum has been identified in many dune sites of the
Baltic Sea coast (Btaszkowski 1991a,1993a,1994a; Tadych and
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Blaszkowski 2000) and in inland dunes of the Bledowska Desert
(Bilaszkowski and Tadych, pers observ). Blaszkowski
(1991a) found it to occur commonly in cultivated soils. Glomus etunicatum
has also occurred in dunes (Koske and Halvorson 1981, 1989;
Koske and Tews 1987; Stirmer and Bellei 1994) and
cultivated sites (Blaszkowski et al 2000; Talukdar and
Germida 1993) of other regions of the world. Becker and Ger-
demann (1977) described this fungus from spores recovered from under
Andropogon scoparius Michx. and Zea mays L. growing in lllinois.

Glomus fasciculatum (Thaxter) Gerd. et Trappe emend. Walker et Koske
n=4:4,7,19, 25
Plant host: J. communis, P. lanceolata, S. caprea

Glomus fasciculatum has been present in dunes of the Baltic Sea coast
(Blaszkowski 1991a, 1993a, 19942, 1995; Tadych and Blasz
kowski 2000), the Bledowska Desert (Biaszkowski and Ta-
dych, pers. observ), and other Polish sites with both cultivated and
uncultivated plants (Blaszkowski 1991a). This fungus has a world-
wide distribution (Giovannetti and Nicolson 1983 Puppi
and Riess 1987, Nicolson and Johnston 1979; Dalpé
1989; Bergen and Koske 1984; Gemma and Koske 1989;
Koske and Halvorson 1981; Rosec 1988; Talukdar
and Germida 1993)

Glomus geosporum (Nicol. et Gerd) Walker
:8, 9, Fig. 12.
Plant host: A. monticola, Plantago media

‘This fungus has been revealed in different regions of Poland as associated
with roots of cultivated and uncultivated plants (Blaszkowski 199la,
1994a). Btaszkowski ctal(2000)and Haas and Menge (1990)
recognized it among spores of AMF isolated from dunes and cultivated sites of
Israel. R o's  (1980) found G. geosporum in sandy soils of Oregon, California,
and Florida. John'son (1977) recovered this species from among roots of
forest plants of New Zealand.

Examination of trap cultures conducted by the authors of this paper
suggests G. geosporum to be one of the most frequently component of AMF
communities of different cultivated sites of Poland. In earlier studies, this
fungus was probably frequently omitted duc to its irregular sporulation and
an erroneous recognition. Glomus geosporum  highly resembles G. caledo-
mum (Nicol. ot Gerd.) Trappe et Gerd. in colour, size, and the properties of

yphac. O conducted recently
(]wanluk and Blaszkowski, unpubl) showed that the spore
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wall structure of G. geosporum consists of three layers, whereas that of
G. caledonium is 4layered (Blaszkowski, pers. observ; Morton
1996).

Glomus intraradices Schenck et Smith
114

Plant host: P. lanceolata

Glomus intraradices has been associated with roots of dune plants growing
near Swinoujécic (Btaszkowski 1995), the Stowiski National Park
(Tadych and Btaszkowski 2000) and the Bledowska Desert
(Btaszkowski and Tadych, pers. obscrv). This fungus has also
been found in dunes of Isracl (Blaszkowski et al 2000), Madras
(Mohankumar ct al 1988), Canada (Dalpé 1989), San Miguel
Island (Halvorson and Koske 1987 Koske and Hal
vorson 1989) and Hawaii (K oske 1988 Koske and Gemma
1996). Glomus intraradices has originally been described based on spores
isolated from under different plants growing in Florida (Schenck and
Smith 1982).

Glomus laccatum
=10:7, 10— 12, 14, 15, 17, 18, 20, 22. Fig 13—14.
Plaat host: Erodium cicutarium, Festuca gigantea, Galium aparine, J. communis,
. lanceolata, Rosa canina, S. virgaurea

Glomus laccatum has carlicr infrequently been recorded in Poland.
Blaszkowski (1988) described this fungus based on spores revealed in
the rhizosphere soil of Festuca sp. growing in Jastrzgbia Gora. Later,
Blaszkowski (1994a) and Tadych and Blaszkowski
(2000 found its presence among roots of Ammophila arenaria (L) Link and
Helictotrichon pubescens (Huds.) Pilg. growing in the Hel Peninsula and the
Slowiriski National Park. Other investigations (waniuk and Blasz
kowski, unpubl) indicate that G. laccatum is a relatively frequent
inhabitant of both cultivated and uncultivated sites of Poland. Walker
(pess. comm) found this fungus in soils of Great Britain. The infrequent
disclosures of G. laccatum in field-collected soil samples may result from the
lack or irregular sporulation of this fungus in the field conditions or a low
persistency of its spores. In the ficld, a great part of AMF either do not
sporulate or their sporulation is infrequent and seasonal (Stdrmer and
Bellei 1994; Stutz and Morton 1996). Glomus laccatum forms
smn hyaline spores with G delicate spore wall that may easily be decomposed
any soil are parasites of AMF

soil
(Lee and Koske 1994}
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Glomus laccatum has originally been described as producing spores with
one-layered spore wall (Biaszkowski 1988). Ontogenctic investiga-
tions (Btaszko wski, unpubl) revealed the spore wall structure to be
consisted of two layers, an evanescent outer layer and an inner laminate layer
comprising loose sublayers (laminac).

Glomus macrocarpum Tul. et Tul.

Plant host:

. communis

Literature data indicate that G. macrocarpum is a widely distributed fungus
in the world, although its occurrence is very irregular (Btaszkowski
1991a, 1993b, 1994a, 1995; Bitaszkowski and Tadych, pers.
observ; Dalpé 1989; Godfrey 1957, Hall and Abbott 1984;
Puppiand Riess 1987; Schenck and Smith 198;Koske
and Tews 1987; Tadych and Blaszkowski 2000).

Glomus mosseae (Nicol. ¢t Gerd) Gerd. et Trappe

=

n= . 15.
Plant host: P. lanceolata

Glomus mosseae is a frequent component of communities of AMF associa-
ted with plants of different regions of the world (Btaszkowski 1993a).
Blaszkowski (1993a) found this species to be the third in frequency of
occurrence of AMF in Poland; it markedly preferred cultivated soils.

Glomus occultum Walker

n=1:1
Plant host: L. hispidus

Glomus occultum irregularly occurs in different sites of Poland (B1a's z-
kowski 1990 Mohankumar et al (1988) revealed it in sandy
beach soils of the Madras coast. W a1k e r et al. (1982) recovered this fungus
from under Populus spp. in lowa. Koske (1987) found it in dunes
distributed from New Jersey to Virginia. According to Morton (1985),
G. occultum is common in soils of West Virginia. Pfleger and Ste-
ward (1989) encountered this specics in Minnesota.

Glomus pustulatum Koske, Friese, Walker et Dalpé
n=2:1617
Plant host: H. perforatum, J. communis

In Poland, G. pustulatum has earlier been recorded in dune sands of the
Stowiniski National Park (Btaszkowski 1994b; Tadych and
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Blaszkowski 2000) Swinoujécic (Btaszkowski 1995), and the
Bledowska Desert (Blaszkowski and Tadych, pers observ).
Other reports of this fungus are those from maritime dunes of Madras
(Mohankumar etal 1988), Canada (Dalpé 1989), and the USA
(Koske et al 1986).

Glomus rubiforme (Gerd. et Trappe) Almedia et Schenck
n=7:2—-4,8, 12,15, 24
Plant host: G. nivale, J. communis, P. media, S. caprea, S. virgaurea

In Poland, G. rubiforme has been found associated with plants of forests,
dunes, heaps, and cultivated sites (Blaszk owski 198 Tadych and
Blaszkowski2000; Blaszkowkiand Tadych, pers. observ..
This fangus has also been revealed among roots of plants of New Zcaland
(Hall 1977) Canada (Dalpé 1989), and Rhode Island (Friese and
Koske 1991) Glomus rubiforme has been described based on specimens
collected under cultivated and uncultivated plants of Oregon and Washington.

Glomus undescribed 1
n=2:1213
Plant host: P. lanceolata, S. caprea

‘This fungus has earlier been recovered from maritime dunes adjacent to
Swinoujicic (Blaszkowski and Tadych, pers. observ) and those
neighbouring Tel-Aviv, Isracl (Blaszkowski et al 2000).

Glomus undescribed 2
=2:4,6
Plant host: J. communis, S. caprea

This fungus has carlier been found in maritime dunes adjacent to
Swinoujicie (Blaszkowski and Tadych, pers. observ)

Glomus sp. unrecognized 1
n 521,29
Plant host: E. arenarius, K. arvensis, M. lupulina

Glomus » arscopioed 2

Plant lm:( E arenarius
Gloms sp. unrecogaioed 3
12

9
Plant host: M. lupulina



18 M. Tadych, J. Blaszkowski

Smltﬂm'pou umau'ua Blaszk.
7. Fig. 16.
Plant host: 1 per/ammm, J. communis

Scutellospora armeniaca has occurred in dune sands of the Gdarisk
coast and the Slowirski National Park (Blaszkowski 1992, 1995;
Tadych and Blaszkowski 2000). This species has been the most
frequently occurring AMF in soils of the Bledowska Desert (B1aszkow-
ski and Tadych, pers. observ).

Scutellospora dipurpurescens Morton ct Koske
n=3:7, 12, 14. Fig. 17.
Plant host: J. communis, P. lanceolata, S. virgaurea

Scutellospora dipurpurescens is the most frequently occurring species of the
genus Scutellospora in Poland. It was identified in non-dune cultivated and
uncultivated sites (Btaszkowski 1991a), dunes of the Hel Peninsula
(Blaszkowski 1994a), the Slowidski National Park (Tadych and
Blaszkowski 2000) and the Bledowska Desert (Blaszkowski
and Tadych, pers observ). Blaszkowski et al (2000) found it
associated with roots of Cenothera drumondi (Hook) colonizing dunes o Israel.
Morton and Koske (1988) described S. dipurpurescens from spores
encountered in West Virginia.

in part by the C
no. 6PO4COISI3.
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Arbuskularne grzyby mikoryzowe doliny rzeki Brdy w Borach Tucholskich

Streszczenie

i 0 grzybéw mil (AGM) zwigzanych
2 19 gatunkami 2 12 rodzin roflin rosnacych w dolinie rzeki Brdy w Borach Tucholskich.
Najezgiciej badano rofliny z rodzin Cupressaceae i Plantaginaceae. Badania kultur pulapkowych
utworzonych z micszanin gleby ryzosferowej i korzeni badanych roflin ujawnily 20 opisanych
gatunkéw AGM, dwa nie opisane Glomus spp. i trzy gatunki z rodzaju Glomus, ktérych nie
rozpoznano. Grzybami dominujgcymi byl praedstawiciele rodzaju Glommus. Wirdd obserwowa-
nych graybéw znalaz! si¢ G. claroideur, gatunek wezeéniej nie notowany w Polsee. Przedstawiono
rommieszczenie znalezionych AGM w Polsce i w Swiecie.
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