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The host plant Puccinellia distans was found to be inhabited by the following fungi
Actospermun gramsinum, Cladosporium herbarum, Colletotrichum capsici, Dinemasporiun strigo-
sum, Epichloé typhina, Guignardia graminicala, Ophiasphaerella herpotricha, Phacosphaeria eusto-
ma, Pleospora herbarum, Pyrenophora trichastoma, Puccinia brachypodii var. poae-nemoralis.
erspermum graminim w20 Ophispharel herpatis ad not b care repored| from
Poland. On living stromata of Epichloé (yphina & mycophilous Alternaria sp.
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grass genera.
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INTRODUCTION

The ccological significance of grasses is mostly connected with widespread
symbiotic association of fungi and plants. Graminicolous fungi are very
important subject of recent investigations (Leuchtmann and Clay 1997
Craven et al. 2001). In Poland only some papers were devoted occurrence of
fungi on wild grasses (Schrocter 1889, 1908; Magnus 1895; Hellwig 1897;
Namystowski 1906, 1911; Wréblewski 1920; Dominik 1936; Star-
machowa 1963 Kochman and Majewski 1973 Majewski 1977; Salata
1985; Chiebicki 1993 a, b; Mulenko 1996; Chlebicki and Szkudlarz
2000), also on Puccinellia distans (Schroeter 1889, 1908; Kochman and
Majewski 1973 Majewski 1979; Lembicz 1998). Results of our
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investigation will be published in three parts. The aim of the first part is to
describe and illustrate some rare and new for Poland graminicolous fungi as
well to use mycological data to establish the allocation and relation of the
genus Puccinellia with other similar grass genera. The sccond part is an
ecological evidence of the host plant and fungi, and third prescnts interactions
of isolated endophytes and their salt sensibility.

MATERIAL AND METHODS

The genus Puccinellia was described by Parlatore (the genus Puccinellia
Parlatore, after Benedetto Puccinelli, 1808—1850). It comprises about 80
species, including the taxa from the carlier genus Atropis (Trin) Griscb,
Puccinellia distans tepresent the subfamily of Pooideae, family of Poaceae
(MacFarlanc and Watson 1982 Watson, Clifford and
Dallwitz1985) It is a polymorphous specics classified in four taxa in the
rank of subspecies (H ughesand Holliday 1980). The taxon currently
spreading over anthropogenic habitats in Central Europe is P. distans subsp.
distans, its base number of chromosomes is 7 and the diploidal number is
2n=42(D et tmar 1993). P. distans subsp. distans occurs in whole Europe.
It s facultative halophyte with distribution corresponds to that of salines
(Packowiak 1986). Recently P. distans have been colonizing anthropoge-
nic habitats in Central Europe (Dettmar 1993) as well in Poland
(Mirek 1987 Lembicz 1998).

The investigated material has been gathered in May and June 2000 in
anthropogenic habitats over the area of the Gniezno described by Chleb -
ckiand Lembicz (in press). Collections to be studied included dead
organs of the host from the previous year and alive organs from the current
vegetation scason. Fungal structures were mounted in cotton blue in lacto-
phenol. The size of the asci, ascospores and basidiospores, and conidia was
measured under a Nikon Labophot 2 microscope.

The fungi species collected are deposited in the KRAM F herbarium.

FUNGI REPORTED IN LITERATURE

Cladosporium herbarium (Pers.: Fr) Link, (F art et al. 1989) Claviceps
purpurea (Fr) Tulasne, graminicolous fungus, noted in North America (F a r r
et al. 1989); Entyloma dactylidis (Pass.) Cif, noted on various Gramineae, also
on Puccinellia (Farr et al 1989 Vanky 1994y Erysiphe graminis DC,
a cosmopolitan species, noted on 36 host genera of grasses (F a r r et al. 1989)
and 47 host specics in Poland (S a 1 a t a 1985); Puccinia brachypodii G. Otth
var. poae-nemoralis (G. Otth) Cummins et H. C. Greene, M a j e w s k i (1979)
reported Puccinellia as the host plant for this rust. So far the fungus has not
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been reported on this plant from Poland; Puccinia coronata Corda, reported by
Schroeter (1908) from Legnica on Festuca distans = Puccinellia distans.
Farr et al (1989) noted it on 45 host plant species, also on Puccinellia;
Puccinia graminis Pers: Pers., plurivorous species, noted on 60 host genera of
grasses, among them on Puccinellia (F a £ 1 et al. 1989); Puccinia recondita
Roberge ex Desmaz., noted on 46 host genera of grasses and various plants
(Farr et al. 1989) Puccinia striiformis Westend,, K ochman and Ma -
jewski(1973) noted it on Aegilops, Agropyron, Agrostis, Bromus, Chloris,
Cinna, Elymus, Lolium, Phalaris, Pnn, Puz:mellm, Secale, S:mnwn, Trisetum,
Triticum, Vulpia; Septoria agrop; i Lob. var. agrop i 1928;
syn.: Septoria agropyri-elongati var. am;p.du Lob. 1938, noted in Stawropolski
Kraj, Byelorussia. According to Teterevnikova-Babayan (1987)
this variety is restricted to Puccinelia distans; Ustilago hypodytes (Schlecht) Fr.,
noted on various grasses also on Puccinellia (F ar r ct al. 1989). Ustilago
sumnevicziana Lavrov, noted on Puccinellia distans in Russia is a synonyme of
U. hypodytes (V & n k y 1994); Ustilago striiformis (Westend.) Nicssl, [ = Uredo
striiformis Westend., Tilletia striiformis (Westend.) Sacc.], the specics was noted
by Schroeter (1908) in Legnica on Festuca distans [= Puccinellia
distans). Kochman and Majewski (1973) noted it on Agrostis,
Alopecurus, Anthoxanthum, Briza, Bromus, Dactylis, Deschampsia, Festuca,
Holcus, Koeleria, Lolium, Milium and Poa. 1t is a cosmopolitic specics.
Vinky (1994) mentioned more 80 host plant species. S po o n e r (1977)
reported this fungus on Puccinellia maritima from the Outer Hebrides and
Savileand Parmelece (1964) recorded it on Puccinellia angustata in
Ellesmere Island; Ustilago trebouxii H. Syd. et P. Syd., noted on Agrohordeum,
Agropyron, Clinelymus, Disticha, Elymus, Elysitanion, Helicotrichon, Hordeum,
Leymus, Melica, Panicum, Poa, Puccinellia, Sitanion and Stipa (F ar r et al.
1989, Vinky 1994).

LIST OF COLLECTED SPECIES ON PUCCINELLIA DISTANS
Acrospermum graminum Lib.

Notes: on the base of culm (Fig. 1 A).
Material examined: Wielkopolska voivodeship, Pakosé, May 2000, coll: A
Chicbicki, KRAM F.

Hosls: Melica nutans, Dactylis glomerata, Festuca ovina, F. rubra, Poa
nemoralis, Agrostis tenuis, Calamagrostis arundinacea, C. canescens, Deschamp-
sia caespitosa, Phlewn pratense, Brachypodium pinnatum, Elymus arenarius,
Elytrigia repens, Roegneria canina (Erik s 50 n 1967b).

Comments: outer cells arc arranged in @ textwa intricata (Fig. 1 B).
A. graminum has not so far been noted in Poland.
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Fig. 1. Fungi on Puccinellia distans from Poland: Acrospermum graminum: A — ascomata on
sheath, scale — 1 mm, B — outer cells arranged in textura intricata, scale: 20 um

Alternaria sp.
Notes: on living stromata of Epichloé typhina.
Diagnose: conidia elongate, light brown 90— 100 x 11— 12 ym, 5—8 transver-
se septa (Figs 2 E, F) and sometimes one longitudinal septa in an upper part of
conidium (Figs 2 A, B, C).
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Material examined: Wielkopolska voivodeship, Pakosé, Gmbma, Janikowo,
Wigierce, May-June 2000, coll: A. Chiebicki, KRAM F.

Host: Epichloé typhina.

Comments: this mycophilous fungus resembles Alrernaria longissima Deighton
et Macgarvie and need further studies. Probably the fungus is highly
specialized and can be transported by parasitic fly Botanophila sp. In adult
stromata were found conidia with germinated hyphac (Fig. 2 D). Stromata of
Epichloé typhina are substratum for some hyperparasites. Eriksson
(1967b) reported occurrence of mycoparasitic fungus Phacosphaeria associata
(Rehm) O. Erikss. which filling out the perithecial hollows of the Epichloé
typhina noted on Dactylis glomerata. It was described by Rehm on the Epichloé
species noted on Milhlenbergia from Canada (Erik'sson 1967b).

Cladosporium herbarum (Pess: Fr) Link
teleomorph: Mycosphaerella tassiana (De Not) Johans.

Notes: on culm, leaf blade and leaf sheath.
Material examined: Wielkopolska voivodeship, Pakoéé, Trzemeszno, Matwy,
Janikowo, May-June 2000, coll: A. Chlebicki, KRAM F.

Hosts: plurivorous species, recorded on at least 96 species of the host plants
(Farr et al 1989).

Comments: D o m i n i k (1936) noted this fungus on Eryngiun maritimum L.,
on dunes near Zarnowiec in Poland.

Colletotrichum capsici (Syd.) Butl. et Bisby

Notes: on culm, leaf blade and leaf sheath.

Diagnose: conidia hyaline, falcate, 22—28 x 3,5—5 um seta 100~ 140 pm
long.

Material examined: Wlelkopnlska voivodeship, Pakosé, Szarlej, Mqlwy. Jani-
kowo, Jacewo, Gora, May-June 2000, coll.: A. Chlebicki,

Hosts: known to occur on a wldc variety of host plants from !empemte,
tropical and subtropical areas (S u t ton 1980)

Comments: the similar species, C. dematium (Pers: Fr) Grove, was earlier
noted on Calamagrostis arundinacea in Bialowieza National Park in Poland
(Chlebickil993a)Sutto n (1980) recognized C. capsici as pathogenic
species whereas C. dematiun as saprotrophic.

Dinemasporium strigosum (Pers.: Fr.) Sacc. (Fig. 3 A)
teleomorph: Phomatospora dinemasporium Webster
Notes: on leaf blade and leal sheath.
Material examined: Wielkopolska voivodeship, Pakos¢, Gora, May 2000, coll.:
A. Chlebicki, KRAM F.
Hosts: cosmopolitan species, noted on many graminaccous genera (Sutton
1980).
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pores, G — urophyses, scale: 20 um
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Epichloé typhina (Pers. ex Fr) Tul. et C. Tul. (Fig. 5)
anamorph: Neotyphodium typhimum s. lat. (Glean et al. 1996), formerly
Acremonium typhinum Morgan-Jones et Gams var. fasciculatum White

(White 1993).

Notes: on the sheath of flag leaf.
Material examined: Wiclkopolska voivodeship, Pakos¢, Giebnia, Janikowo,
Ciechocinek (graduation towers), May-June 2000, coll: A. Chlebicki, KRAM F.
Hosts: the species was noted in Poland in Witoszym near Pulawy (Bioaski
1896), Wegierki near Wrzesnia on Dactylis glomerata (Hellwig 1897),
Bielany Krakowskic on Agrostis (Namystowski 1906) and Lower Silesia
on Anthoxanthum odoratum, Alopecurus pratensis, A. geniculatus, Agrostis
. alba, Calamagrostis arundinacea, Holcus lanatus, H. mollis, Poa
P. trivialis, Festuca ovina, F. rubra, Brachypodium pinnatum, B.
silvaticum, Dactylis glomerata and Triticum caninum (Schroeter 1908).
Wréblewski(1920) found it on Poa pratensis near Krakéw and D omi-
nik (1936) noted it on Dactylis aschersoniana in Inowroclaw. Chiebicki
(Bujakicwiczetal 1992) and Mutenk o (1996) found Epichloé sp. on
Calamagrostis arundinacea in Bialowicza National Park. Recently Chlebi-
ckiand Szkudlarz (2000) found Epichloé clarkii on Holcus lanatus in
Wielkopolski National Park. The first found on Puccinellia has been reported
by Lopez (1987) on stems of Puccinellia festuciformis in Cataluna (Spain).
Lembicz (1998) found stromata of E. typhina on Puccinellia distans in
Poland. Recently £. typhina complex has been divided into several specics
(Craven et al. 2001). E. typhina s. str. would attack following genera:
Dactylis, Lolium, Anthoxanthum, Arrhenatherum, Phlewm and Poa.
Comments: anamorph of E. typhina has been noted as endophyte in culm, leaf
sheath, leaf blade and inflorescence of P. distans (Lapa, Jarmolowski
and Lembicz 2000).

Guignardia graminicola (Rostrup) Vasyagina (Figs 3 B, C)
Syn.: Laestadia graminicola Rostrup, Mycosphaerella airocola Petrak, Guignar-
dia graminis (Lind) M. E. Barr

Notes: on leaf blade, leaf sheath and culm.

Material cxamined: Wielkopolska voivodeship, Trzemeszno, Szarlej, Janikowo,
May 2000, coll: A. Chicbicki, KRAM F.

Hosts: previously noted on Agrostis canina, Alopecurus arundinaceus, Cynosu-
rus cristatus, Deschampsia caespitosa, D. flexuosa, Elymus arenarius, Festuca
rubra, Hierochloé alpina, Hordewn jubatum, Nardus stricta, Poa alpina, P.
arctica, P. glauca, Roegneria mutabilis and Trisetum spicatum (Etiksson
1967a).

Comments: ascospores of this specics are 1—3 septate and have been found in
the same pseudothecium (E ik s s on 1967a). In Polish localities the fungus
ascospores are 0—1 septate (Fig. 3 C).
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Ophiosphaerella herpotricha (Fr.) Walker (Figs 4 A, B, C)
Syn: Sphacria herpotricha Fr., Ophiobolus herpotrichus (Fr) Sacc., Phaeos-
phaeria herpotricha (Fr.) L. Holm

Notes: on culm and leaf sheath.

Diagnose: ascocarps immersed in sheath, asci subcylindric 130—160 pm long,
ascospores hyaline 100— 155 x 2—3 pm (Fig. 4 C), pseudoparaphyses septate
(Fig. 4 B)

Material cxamined: Wiclkopolska voivodeship, Pakosé, May 2000, coll: A.
Chlebicki, KRAM F.

Hosts: previously the species has been noted on Bromus inermis, Calamagrostis
sp,, Elytrigia repens, Poa nemoralis, Triticum sativum (Holm 1957).
Comments: a new specics in Poland, noted in Europe and North America
(Holm 1957).

Phacosphaeria eustoma (Fuckel) L. Holm (Fig. 3 D)
Notes: on leaf sheath.

Material cxamined: Wielkopolska voivodeship, Trzemeszno, Jacewo, May
2000, coll:: A. Chicbicki, KRAM F.

Hosts: on various monocotyledons, H o 1m (1957) noted it on 31 host plant
species.

Comments: the species was noted in temperate and Arctic regions: Sweden,
Great Britain, Germany, Belgium, Czech Republic, Poland, Hungary, USA,
Greenland and Spitsbergen (H o lm 1957).

Pleospora herbarum (Pers.: Fr) Rabenh. (Fig. 3 E)

anamorph: Stemphylium herbarum Simmons
Notes: leaf sheath, node and axial part of inflorescence.
Material examined: Wiclkopolska voivodeship, Matwy, Janikowo, Ciechoci-
nek, Inowroclaw (graduation towers), May 2000, coll.: A. Chicbicki, KRAM F.
Diagnose: asci 150— 160 x 20—22 um, ascospores pale-brown, multiseptate
33-38 x 1315 pm with gelatine sheath 2—3 um thick (Fig. 3 E).
Hosts: plurivorous and widely distributed species.

Pyrenophora trichostoma (Fr.) Fuckel (Fig. 4 D)
Notes: on culm above flag leaf.

Material examined: Wielkopolska voivodeship, Szarlej, May 2000, coll.:
Chlcbicki, KRAM F.

Hosts: on Carex ferruginea, Luzula lutea, L. spadicea, Calamagrostis villosa
(Ammon 1963), Festuca rubra, Calamagrostis sp., Bromus inermis, Elymus
arenarius, Elytrigia repens, Roegneria mutabilis, Triticum aestivam (Etiks -
son 1967a), Calamagrostis arundinacea (Chlebicki 1993a). Farr et al.
(1989) noted it on Bromus, Elymus, Hierochloé, Juncus, Leymus, Poa, Puccinel-
lia, Secale, Triticum in North America and Europe.
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Fig. 4. Fungi on Puccinelia distans fcom Poland: Ophiosphaerella herpotricha: A — part of ascus,
inside showed place of cut, B — paraphyse, C ~ ascospores; Pyrenophora. irichasioma:
D — ascospores with gelatinous sheath, scale: 20 pm
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Comments: Zablocka (1950) noted this fungus on Hordeum vulgare.
Schroeter(1908)and P ok acka (1990) reported a similar species P.
tritici-repentis in Southern Poland on Secale cereale.

Puccinia brachypodii G. Otth var. poae-nemoralis (G Otth) Cummins et H. C.
Greene (Figs 3 F,
Syn: Uredo g[ycenne-dyslnntu Eriks.

Notes: leaf blade, leaf sheath.

Diagnose: uredinia on upper side of leaf, sheath and culms, urediniospores oval
24-28 x 18— 19 um (Fig. 3 F), wall spinose, yellowish, urophyses up to 70 ym
long, hyaline (Fig. 3 G).

Material examined: Inowroclaw (graduation towers), May 2000, coll: A.
Chicbicki, KRAM F.

Hosts: stage 11 and III known from various species of the genus Poa as well
Agrostis, Alopecurus, C . Catabrosa,

Festuca, Glyceria, Lolium, Melica, Milium, Phleum, Poa, Puccinellia, Sieglin-
gia, Trisetum (Majewski1979, Farr et al 1989

Comments: the species was noted in all territory of Poland (M ajew sk i
1979), also in shaded town lawn (Proficzuk and Proficzuk 199).

DISCUSSION

Earlicr the species from the genus Puccinellia were placed in Glyceria, Poa
and Festuca. Recently, on the basis of the similarity of DNA chloroplasts and
variation of the morphological features, Soreng and Davis (1998)
obtained a phylogenctic pattern for Poaceae, in which the clade groups
Puccinellia and Catabrosa were sister taxa, in the closest relation to Lolium,
Festuca, Vulpia and Poa + Sesleria (Fig. 6A). However relationships between
the genera have not been wholly consistent (Ch o 0,Sorengand Davis
1994,S o rengand Davis 2000). The conflicting placement of genera can
be cxplained by parallel and convergent evolution or by intertribal hyb-
ridization remains. It appears that Puccinellia stricta is an intergeneric hybrid
between Poa and Puccinellia. These both genera have quite distinct cpDNA
types and are widely separated within Pocae. Puccinellia distans was placed as
the sister taxon of Sclerochloa dura, Catabrosa aquatica and Phippsia algida
(Sorengand Davis 2000)

We try to use mycological data to establish the allocation and relation of
the genus Puccinellia with other similar grass genera. Anthropogenic popula-
tions of Puccinellia distans were found to be inhabited by the non-specific
ubiquists, the fungi specis related to monocotyledonous plants and the species
occurring mainly on the Poaceae (Table 1).
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RS <3
Epichlee typhina ~ podkladka/

Fig. 5. Epichloé typhin: surface of stroma with perithecium ostiole SEM, scale 300
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Sesleria
Poa

A — Puccinellia
Catabrosa

C Lolium a
Lolium p
[: Festuca
Vulpia
Puccinellia distans
Sclerochloa dura

Catabrosa aquatica
Phippsia algida

Festuca brevipilla
Vulpia alopecuros
Leucopoa sclerophylla
‘—— Leucopoa kingii
[— Schedonorus phoenix
Lolium perenne

Fig 6. Past of cladogram of Poaceae with Puccinellia and relatives: A — accordingto S oren g
and Davis (1998 B — according to Soceng and Davis (2000).



186

A. Chlebicki and M. Lembicz

Table 1
Host preferences of fungi collected on Puccinella distans

Host preferences Fungus

Various
(ubiquists)

Cladosporium herbarum
Colletotrichum capsici
Pleaspora_herbarum

Monocotyledons | Phaeasphaeria eustoma

Pyrenophora trickostoma

Poaceae

Acraspermum graminum
Claviceps purpurea
Dinemasporium strigosum
Entyloma dactylidis
Bkt phin.
Erysiphe gr
ool 4 gmmmm
Ophlaphaerela ok
Puccinia. coron
Puccinia graminis
Pidchlefoackpedi . poes nemoralis
Puccinia recor
Puceiia siiformis
Septoria agropyri-elongati
Ustilago ypodytes
Ustilago striiformis
Ustilago uebouxii

Together

21 species

In spite that in recent years considerable information becoming available to
mycologists, the level of completeness and reliability of the mycological data is
stil not sufficient. Data of fungi of such genera as Catabrosa, Sesleria and
Vulpia are very incomplete. Thus, comparable data for mycological analysis of
selected clade (Fig. 6A) are available only for such genera as Poa, Lolium,
Festuca, Glyceria and Puccinellia. The greatest number of common fungus
species were noted on Poa and Lolium, fewer were present on Glyceria and

Festuca (Table 2).

2
Common species for Puccinellia and related genera

Genera | Number of common species | _ Similarities %
Poa 15 4
Lolium 1 526
Glyceria 9 28
Pestuca 8 380
Catabrosa® 5 238

*incomplete data
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In examined species of fungi and their preferences we find a very complex
situation. Only some species can be considered as good mycological markers.
Puccinia recondita, P. coronata and P. strifformis attack several festucoid
grasses and rare, non-festucoid genera (Sa vile 1979), whereas Puccinia
brachypodii var. poae-nemoralis is confined only to festucoid genera. Thus
preference of this rust indicates the closeness of the clades (Fig. 6A) reported by
SorengandDavis(1998). Baumand Savile (1985) considered the
rust Puccinia graminis as an exclusively member of distinct super group (their
table 3) which has retained a number of primitive characters in common with
cypericolous rust. Also common character with cypericolous rusts (fused telial
paraphyses) posses P. recondita.

Fungi on related host genera

Host genus Fungi

Catabrasa | Erysiphe graminis, Puccinia graminis, Entyloma dactylidis, Colletotrichum grami-
nicola, Puccinia brachypodii var. poae-nemoralis

Glyceria | Claviceps purpurea, Epichloé glyceriae, Erysiphe graminis, Puccinia brachyp
var. poac-nemoralis, P. coronata, P. graminis, P recondita, Entyloma dactyli
Colletotrichum graminicola

Festuca | Claviceps purpurea, Epichioé festucae, Erysiphe graminis, Puccinia brachypodii
va. poae-nemoralis, P. coronata, P. graminis, P. recondita, Ustilago striiformis

Lolium | Alternaria tenuis, Acrospermum graminum, Cladosporium herbarum, Claviceps

microcephala, C. purpurea, Colletotrichum graminicola, Diplodinia loli, Epichioé
typhina, Erysiphe graminis, Gleotinia temulenta, Leptosphaeria culmorum, Mycos
phaerella loliaceae, Puccinia coronata, P. graminis, P. recondita, P. sriiformis
Septoria tritici var. loli, Tilletia loli Ustilago strifformis

Poa Claviceps purpurea, Epichioé typhina, Erysiphe graminis, Pyrenophora trichas-
toma, Puccinia brachypodii vax. poae-nemoralis, P. coronata, P.

recondita, P. striformis, Entyloma dactylidis, Ustilago hypodytes, U. striformis,
U. trebouxi, Cladasporium  herbarum, Colletotrichum graminicola, Dinemas-
porium strigosum

Vlpia Claviceps purpurea, Puccinia graminis, P. striformis, Colletotrichum graminicola

Recently the development of modern techniques allows classification based
on genetic relationships. Known parasite Epichloé typhina s. str. is restricted to
following host genera: Dactylis, Lolium, Anthoxanthum, Arrhenatherum,
Phleurn and Poa. The genus Glyceria posses own fungus Epichloé glyceriae, as
well as Festuca posses fungus Epichloé festucae. In this context occurrence of
Epichloé typhina on Puccinellia distans showed its affinities with the genus Poa
and Loliwn. Also Spooner (1977) noted close affinities of Poa and
Puccinellia on the basis of the smut record (Ustilago striiformis). According to
Savile (1979), Spooner's suggestion, that the occurrence of this rust on
Puccinelia maritima fayoured host relationships to Poa against Glyceria,
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is somewhat academic, because Puccinellia maritima is a typical Puccinellia.
However Sorengand Davis (1998) in obtained cladograms (Fig. 6A)
placed Puccinellia near Poa. But their recent investigation (Soren g and
Davis2000) showed that Poa and Puccinellia are widely separated within
Poeae. Puccinellia distans was placed in the clade with 8 genera (Fig. 6B)
including Lolium perenne (Sorengand Davis 2000). For using fungus
data to support a closer relationships between Puccinellia, Catabrosa, Scleroch-
loa and Phippsia next investigations seems to be necessary.

Acknowledgements: financial support within a grant no. 6 POF 039 18 and no, 6 PO4F 080 21
awarded by the Committee for Scientific Research is gratefully acknowledged.

REFERENCES

A mmonH. U. 1963, Uber einige Arten aus den Gattungen Rl Tt oo
Drechsler mit. Helminthosporium als Nebenfruchtform. Phytop

BAUB R S vIIE0 5 O busm sl ot sohion o s f

tion, a cladistic analysis. Bot. J. Linnean Soc. 91: 36739

BlodakiF 1696 Privaynck do lory geiybom Poski Symbola 60 floram mycologicam
Poloniae. Pam. Fizjogr. 14 (3 63-93.

BujakiewiczA,ChlebickiA,Chmiel M, CieslinskiS,Czyzewska
K,Falifiskil.B,GlancK,GlowackiZ,KlameH,Komorowskak,
LisiewskaM,MajewskiT,MrozidskaT,MulenkoW.,Sadows-
KaB,Skirgiet1oA,ZatuskiT,Zarnowiecl. 1992 Cryptogamous plants in
the forest communities of Bialowieza National Park. Check-Jist of cryptogemous and seminal
plant species recorded during the period 1987-1991 on the permanent plot V-100 (Project
CRYPTO). Phytocoenosis 4 (N. S) Archivum Geobotanicum 3: 148

Clh1ab e {A 1993 & Plbuty e co ok Eo doryfag e of Gy
i arundinacea in natural hal List of species. Pol. Bot. Stud. 5: 89—

ChlebickiA. 1993 b Preliminary studies on microfungi from decaying stems of Calamagmxv
tis arundinacea in natural habitats. IL. The spatial distribution of microfungi. Pol. Bot. Stud. 5
97-111.

ChlebickiA,SzkudlarzP.2000. Epichloé clarkii White, a new gr
for Poland. Acta Mycol. 35 (2): 139144,

Chlebicki A, Lembicz M. (in press). Graminicolous fungi from Poland. 2. The
‘non-mycorrhizal mycobiota in anthropogenic populations of Puccinellia distans. Acta Soc.
Bot. Pol.

ChooMK,SorengR J,DavislL 199, Phylogenetic relationships among Puccinellia
and allied genera of Poaceac as inferred from chloroplast DNA restriction site variation
Amer. J. Bot. 81 (1): 119126,

CravenK.D,HsiauP.T.W,LeuchtmannA,HollinW,SchardIC L
2001. Multigene, phymgmy of Epchod spcis, ongal symbionts of grases. Aun. Missouri
Bot. Gard. 88: 14—

Dettmar T 1553 Psknlle dans — Geelichaien uf ndurcituchen im Rubrgeic
~ Vergeselschaftung von Puccinellia distans in Europa. Tixenia 13: 445

icolous species

izjogr.

Eriksson O. E 1967 On lous pyrenomyeetes from Fennoscandis. 1. Dictyos.
porous species. Ark. Bot. 6 (8} 339379,

Be1E £50 0.8 196 On gamnieics pysadiycel s Feiuaiaid 2 e
porous and scolecosporous species. Ark. Bot. 6 (9: 381—440.




Fungi on halophyte Puccinellia distans 189

FAELDECH L 1N O (VO PR S AT A RS B
g i A U St AES PR, o1 Pl Minesor

GlEEE AR BLS 1996, Molecuir phylogeny of

S e il implications. Mycologia 8: 369383,

H =IIw|gTh 1897. Beitrdge zur Florenkenntais der Provinz Posen. 11 Te
Prov. Posen. Z. Bot. Abt. 4 (2 41—

H o lm L. 1957. Etudes taxonomiques sur les Pleosporacées. Symb. Bot. Uppsal. 14 (3} 1-188.

Hughes W E, Holliday S. 1980, Puccinellia Pacl. In: Flora Europaea 5. Cambridge
University Press. Cambridge, London New York, New Rochells, Melbourne, Sydney:
167-165.

L Naturwiss. Verein

Jackowiak B. 1996 Chorological-ecological model of the spread of Puccinellia distans
(Poaceae) in Central Europe. Fragm. Flor. Geobot. 41 (2} 551—S61.

KochmanJ, Majewski T. 1973. Flora Polske. Grzyby (Mycota) S: Basidiomycetes;
Uedtaginles, PWN, Warssaws Krakéw,

Leembicz M. 1998. Life history of Puccinellia distans (L) Parl. (Poaceae) in the colonisation of
anthropogenic habitats. Phytocoenosis 10: 1-

LeuchtmannA,Clay K. 1997. The population biology of grass endophytes. In: F. E.
Carroll, . Tudzynski (eds) Plant relationships. The Mycota V, part A. Springer-
Verlag, Berlin-Heidelbe: 2.

LopezD.S 1987,
Societat Catalana de Micologia, Barcelona.
paA,JarmotowskiA,LembiczM. 2000, Zastosowanic technik molekularaych
do identyfikacji stadium plciowego Epichloé typhina w populacjach Puccinelia distans.
Taksonomia, kariologia i rozmieszezenic traw w Polsce. IV Ogdlnopolskie Spotkanie
Naukowe 1617 listopada 2000, Krakow.

MacFarianeT.D,WatsonL. 1982 The classiication of Poaceae subfumily Paoideae

with notes on some controversial genera. Taxon 29: 645—666.

M agnusP.1895. Fungi Schriften der Naturforschenden Gesellschalt in Danzig 1 (1) 317324,

MajewskiT. 1977, Flora Polska. Grzyby (Mycota) 9: Basidiomycetes; Uredinales 1. PWN,
Warszawa —Krakow.

MajewskiT. 1979, Flora Polska. Grayby (Mycota) 11: Basidiomycetes; Uredinales 2. PWN,
Warszawa —Krakow.

Mir ek Z 1987. Mannica odstajaca Puccinellia distans — nowy przybysz u granic Pieninskicgo
Parku Narodowego. Chroimy Prayr. Ojez. 43: 3234,

Mulenko W. 1996, Parasiic miccofungi and their hos:s collected on the study area. Plant
pathogenic fungi.In: 1. B.Fa Lin s ki, W. M u te n k o (eds) Cryptogamous plants in the
forest commaunites of Bialowieza National Park (Project CRYPTO 3). Phytocoensis § (N. S)
Archiv. Geobot. 6 55-65.

NamysiowskiB. 1906 Zapiski mykologiczne. Spraw. Kom. Fizjog

Nimysiomsiin folt, P Dl Glicss o B
i Bukowiny. Spraw. Kom. Fizjogr. 45:

1990. Brunatnz pl;mxsm:c pmmcy i puintys ivtyeuse pod greb

repentis (Died) Drechsl. Ochr. Roflin 6: 3—

Prodczuk M,Proficzuk S. 1996 Choroby wiechliny qunwe] w warunkach trawnika
nastonecznionego i zacienionego. Choroby Rodlin i Srodowisko PTF, Poznaii: 257—258.

Satata B. 1985. Flora Polska. Grayby (Mycota) 15: Ascomycetes; Erysiphales. PWN, War-
szawa-Kakow.

€ D. B. 0. 1979. Fungi as aids in higher plant classification. Bot. Rev. 45 (4] 377503,

SavileD.B.O,Parmeleel. A 1964, Parasitc fungi of the Queen Elizabeth Islands. Can.
J. Bot. 42 699-722.

Schroeter J. 1889, Pilze. In: Coa's Kryptogamen-Flora von Schlesieas 3 (1), Die Pilze
Schlesiens 1. Breslau.

;

delos ing) de Cataluna.

39: 7086,
ae. Rdze Galicyi




190

Schroeter J. 1908 Pilze.
Schlesiens 11, Breslau.
SorengR, Davis J. 1 1998. Phylogenetics and character evolution in the grass family
(Poaceae) simuliancous analysis of morphological and chloroplast DNA restict
character sets. Bot. Rev. 64 (1) 10—85.

SornegR, 5 J. L. 2000 Phylogenetic structure in Poaceae subfamily Pocideac as
inferred from molecular and morphological characters: misclassification versus reticulation.
In: S. W. L. Jacobs, J. Everett (eds) Grasses: systematics and evolution. CSIRO, Melbourne.

pooner B. M. 1977, Puccinellia maritima ~ a new host for the smut fungus Ustilago

striformis. Kew Bull. 32: 8.

StarmachowaB. 1963, Grzyby pasoiytoicze Tatr. Les champignons des Tatras. Monogr.
Bot. 15 153~

SuttonB. C. 1980, The Coclomycetes. Fungi zmpﬂ/m. with Pyenidia, Acervuli and Stromata.
Commonwealth Mycological Institute. Kew, Surre

Teterovnikova Babayan D N 1987 Gaby rods Sepioria v SSSR. ANA SR,

Cohw's Kryptogamen-Flora von Schiesiens 3 (2), Die Pilze

revan.

Vanky K. 1994 European smut fongi. G. Fischer Verlag. Stuttgart, Jena, New York

WatsonL, Clifford H. T, Dallwitz M. J. 1985 The classification of Poaceae:
sublamilies and supertribes. Austral. J. Bot. 33: 43348,

W hiteLF, Jr. 1993 Endophyte-host associations in grasses XIX. A systematic study of some
sympatric species of Epichloé in England. Mycologia 85; 444455

Wrdblewski A 1920. Greyby zbioru Jézela Krupy. Spraw. Kom. Fizjogr, 52: 122127,

Zablocka W. 1950. Grayby pasozytne. PZWS, Warszawa.

Grzyby wystepujace na trawach. 1.
Grzyby na halofitycznym gatunku mannicy Puccinellia distans

Streszezenie

Badaniami objeto 12 antropogenicznych populacji mannicy Puccinella distans. Zidentyfikowa-
no 11 gatunkdw greybéw, Acraspermum graminum i Ophiosphacrella._herpotricha nie. byly
dotychezas pcda-an: 2 terenéw Polski. Grzyb Alternaria sp. wystepujacy na. podkladkach
Epichloé typhina nie powodowal wystepowania widocznych objawdw chorobowych. Po przzanali-
zowaniu dostgpaych danych mikologicznych dotyczacych wystgpowas béw na pokrewnych
sodaajc: Pua, Lotum, Cutercse, Fetcs, Glyoeria | Vuia oncono wvage ot nodom:qslwo
skladu grayt na Puccinell
 Cotmyeh prycayn. edon » takieh pravayn o ovnocesne wysgpovani gy, © ity
wieku, pochodzacych z roimych etapéw kolonizacji zywiciel
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