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,

)

Ainsworth and Bisby`s ..., 2008)1.

(Ainsworth and Bisby`s ..., 2008

1

Honegger, 1991).  



7

Honegger, 

, 

-

, The Lichen Flora

, 1979; ; Ettl, Gärtner

Zeitler, 1954; Tschermak-Woess, 1988; Ahmadjian,

1993; Friedl, Büdel

-

-



8

-
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-

2

148

57 6

Chlorophyta 116 9

Cyanoprokaryota 35 (22,3 %), Streptophyta 3 (1,9 %), Xanthophyta 2 (1,3 %),

Phaeophyta 1 (0,6 %)

Trebouxiophyceae, 

Trebouxia Puym., Asterochloris Tscherm.-Woess, Myrmecia Printz, Dictyochloropsis

Geitler em. Tscherm.-Woess, Diplosphaera Bial., Stichococcus Nägeli,

Pseudococcomyxa Korschikov, Coccomyxa Schmidle, Elliptochloris Tscherm.-

Woess, Gloeocystis Nägeli

Trebouxia jamesii (Hildreth et Ahmadjian) G rtner, T. simplex Tscherm.-

Woess, T. arboricola Puym., T. gigantea (Hildreth et Ahmadjian) G rtner;

Asterochloris irregularis (Hildreth et Ahmadjian) Skaloud et Peksa, A. excentrica

(P.A. Archibald) Skaloud et Peksa; Myrmecia biatorellae (Tscerm.-Woess et Plessl)

J.B. Petersen; Diplosphaera chodatii Bial. em. Vischer; Dictyochloropsis reticulata

(Tscherm.-Woess) Tscherm.-Woess. 

2

-
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3

4 )

(%)
Cyanoprokaryota

Chroococcales Aphanocapsa (1), Chroococcidiopsis (2),
Chroococcus (1), Gloeocapsa (5),
Gloeocapsopsis (1), Hormatonema (1), Hyella
(1), Microcystis (1), Pleurocapsa (1)

14 (8,9)

Nostocales Anabaena (1), Calothrix (6), Dichothrix (1),
Hyphomorpha (2), Nostoc (5), Rivularia (1),
Scytonema (2), Tolypothrix (1)

19 (12,1)

Stigonematales Stigonema (2) 2 (1,3)
Chlorophyta

Chlorophyceae Chlamydomonas (1), Chlorosarcinopsis (1),
Neocystis (1), Radiococcus (1), Trochiscia (2)  

6 (3,8)

Trebouxiophyceae Apatococcus (1), Asterochloris (14), Chlorella
Chlorella Chloroidium (2),

Coccobotrys (2), Coccomyxa (13),
Dictyochloropsis (4), Diplosphaera (1),
Elliptochloris (3), Gloeocystis (3),
Heterochlorella (1), Leptosira (3), Myrmecia
(2), Nannochloris (1), Palmella (1), Prasiola (2),
Pseudochlorella (2), Pseudococcomyxa (1),
Stichococcus (5), Trebouxia (29)

92 (58,6)

Ulvophyceae Blidingia (1), Cephaleuros (1), Dilabifilum (3),
Phycopeltis (1), Physolinum (2), Printzina (2),
Trentepohlia (8)

18 (11,5)

Streptophyta
Zygnematophyceae Mesotaenium (1), Interfilum (2) 3(1,9)

Xanthophyta

3

Komárek, Anagnostidis
(www.algaebase.org).
4
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Xanthophyceae Heterococcus (1), Xanthonema (1) 2 (1,3)
Phaeophyta

Phaeophyceae Petroderma (1) 1 (0,6)
157 (100)

Ulvophyceae Trentepohlia Mart., Phycopeltis Mill., Cephaleuros Kun. ex

Fries, Dilabifilum Tscherm.-Woess, Blidingia Kylin Printzina Thompson et Wujek.

Trentepohlia umbrina (Kütz.)

Bornet,, T. arborum (C. Agardh) Hariot Cephaleuros virescens Kunze ex E.M.

Fries Chlorophyceae

Chlorosarcinopsis Herndon Trochiscia

Kütz

Mesotaenium Nägeli Interfilum Chodat & Topali,

Multiclavula

mucida (Pers.) R.H. Petersen. (Geitler Micrea Fr.

Placynthiella Elenkin (Voytsekhovich et al., 2011).

Cyanoprokaryota,

Nostoc Vaucher ex Bornet et Flahault, Stigonema C.Agardh ex Bornet et

Flahault, Scytonema C. Agardh ex Bornet et Flahault, Gloeocapsa Kütz., Calothrix

C.Agardh ex Bornet et Flahault, Chroococcidiopsis Geitler

Gloeocapsa sanguinea (C. Agardh) Kütz., Nostoc

punctiforme (Kütz.) Hariot, N. commune Vaucher N. sphaericum Vaucher. 

Heterococcus caespitosus Visch Xanthonema montanum (Visch.) Silva,

Verrucariaceae (Tschermak, 1941; Zeitler,

1954).

- Petroderma maculiforme (Wollng.)
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Kuck

Verrucaria Schrad. (Moe, 1997).

Asterochloris, Coccomyxa,

Trebouxia Dictyochloropsis,

Mikhailyuk et al., 

2003; ;

-

,

(

Ettl, Gärtner, 1995; Nienow, 1996;

Hoffmann, 1989; Rindi, Guiry, 2004; Lopes-Bautista et al

Rindi, Guiry, 2004; Lopes-Bautista et al., 2008; Rindi et

al. Arthoniaceae,

Roccellaceae, Trypetheliaceae, Strigulaceae, Coenogoniaceae, Graphidaceae,

Porinaceae

(Galloway, 2008).

-
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(Lange et al., 1998; Honegger, 2006; Büdel et al

(Büdel, Lange

Vitikainen, 1994; Kondratyuk et al., 2003; Honegger,

2006).

Trebouxia

Nienow, 1996; Broady Trebouxia

Wasser et al., 

1995; Honegger, 2006; Galloway, 2008; Büdel et al

(Mikhailyuk et al

Trebouxia,

Trebouxia
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Trebouxia

-

Trebouxia

-

Trebouxia

Ahmadjian, 1993; Beck, 1999;

Beck et al., 2002; Friedl, Gärtner, 1988; Guzow-Kzheminska, 2006; Helms, 2003;

Kroken, Taylor, 2000; Nyati, 2006 -

Trebouxia

-

Impressa

T. aggregata, T. asymmetrica, T. crenulata,

T. jamesii Beck et al., 2002; Nyati,

-

Corticola

T. galapagensis

(Ettl, Gärtner, 1995), T. higginsiae Hildreth,
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Ahmadjian, 1981 Ohmura et al., 2006), T. corticola

(Archibald, 1975) (Ohmura et al., 2006), T. usneae (Hildreth,

Ahmadjian, 1981).

Simplex

-

T. australis T. brindabellae,

Verrucaria

Dilabifilum

(Tschermak-Woess, 1976), Petroderma Sanders et al., 2004).

Verrucaria

Hyella Bornet et Flahault (Tschermak-Woess

-

Oscillatoriales (Cyanoprokaryota

-

Hoffmann, 1989; Vinogradova et al., 1995; Nienow, 1996

Chlorophyceae (Chlorophyta),
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Xanthophyta Streptophyta

- Ettl,

Gärtner, 1995).

2. -

Myrmecia biatorellae,

Biatorella simplex Myrmecia

pyriformis Tscherm.-Woess (Tschermak-Woess, Plessl, 1948); Elliptochloris bilobata

Catolechia wahlenbergii (Ach.) Flot. (Tschermak-Woess, 1980),

Diplosphaera chodatii Lecanora tartarea (L.) Ach. (Vischer, 1960).

, 2001;

Mikhailyuk et al
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Nostoc punctiforme (Linkola, 1920), Trentepohlia umbrina

Coccomyxa Pseudococcomyxa

Jaag

Zoller, Lutzoni

-

Pseudococcomyxa simplex Choricystis (H. Skuja) B. Fott

Monodus Chodat (Xanthophyta

O`Brien et al., 2005; Högnabba, 2006; Stenroos et

al

-

, 

Trebouxia (Ahmadjian

Ettl, Gärtner
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Trebouxia

arboricola (Bubrick et al., 1984), T. corticola (P. Archibald) G rtner (Archibald,

1975).

(Garty, 1990; Mikhailyuk et al., 2003;

, 2001;

-

.

-

Trebouxia s.l Asterochloris (Skaloud, Peksa,

Trebouxia s.str

Asterochloris,

Trebouxia s.str., 

Trebouxia s.l

Asterochloris Myrmecia (Beck, 2002; Friedl, Büdel, 2008),

-

Asterochloris

(

).  
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5

-

-

Hill, 2009).

Asterochloris, 

Myrmecia, Trebouxia Trentepohlia) ,

. 

Trebouxia

-

« orticola» «Impressa»

«Arboricola» «Simplex»

-

5 Symbiosis in Green Algae: Origin and Diversity of a Suc
(9-th International Phycological Congress, Tokyo, Japan, 2-8 August 2009). 
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. Trebouxia

. 

-

Trebouxia

Trebouxia

Siefemann-

Harms, 1987),

  

«Simplex» (Tschermak-Woess, 1989)

T. simplex

Simplex

Bellemerea spp., Lecidea spp. (Beck

Flavocetraria nivalis (Opanowicz, Grube

«Arboricola»

Trebouxia
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(Mukhtar et

al., 1994; Bhattacharya et al

-

Asterochloris

Trebouxia Myrmecia. Trebouxia,

Asterochloris

( ;

). 

Myrmecia biatorellae

Asterochloris , Myrmecia

Trebouxia Asterochloris,

Myrmecia , 

-

Trentepohlia cf.

umbrina, Roccella phycopsis

.

- Trentepohlia

-

Trentepohliales (Ettl, Gärtner, 1995).

Trentepohlia
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.

. 

Trebouxia Asterochloris.

Coccomyxa Pseudococcomyxa

.

  

Cystococcus humicola N geli

(N geli A Puymaly

Trebouxia



23

Treboux, 1912)). Trebouxia

Lepraria sp

Xanthoparmelia (Vain.) Hale Peksa,

kaloud, 2008).

Bubrick, 1989; Ahmadjian, 1993; Ba kor et al., 

1998; Friedl, Büdel

Ahmadjian

- m

BBM Bold s

Basal Medium) (Deason, Bold BG-11 (Waterbury, Stanier

Büdel, Henssen
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BBM: c 3N BBM,

Trebouxia-Organic-Medium (TOM)

(Ahmadjian

- -

Ahmadjian, 1993).

- Asterochloris, Chlorella Beijerinck, Pseudococcomyxa,

Myrmecia -

Trebouxia

Coccomyxa Peltigera sp

Smit

-

Geitler,

Gloeocapsa

Peksa kaloud
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Trebouxiophyceae (Dictyochloropsis, Myrmecia, Trebouxia

Leptosira thrombii

Tscherm.-Woess,

(Schiman Ulvophyceae (Cephaleuros,

Phycopeltis Trentepohlia

Santesson, 1952; Meier, Chapman, 1983; Rands, Davis,

- Petroderma

maculiforme

Wilce et al Sanders

Stichococcus (Raths

Asterochloris, Trebouxia

Myrmecia,

Geitler

kaloud, Peksa
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Asterochloris -

Trebouxia s. str

Trebouxia usneae

-

Friedl, 1989)

Trebouxia

gigantea, arboricola,

crenulata, impressa, jamesii, gelatinosa usneae

,

Trebouxia.

, , . 

1) ,

T. arboricola, T. aggregata, T. crenulata

T. decolorans, -

Arboricola».

-

  

T. asymmetrica, T. gigantea, T. incrustata

T. showmanii -

Arboricola gigantea.
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.

Trebouxia

/

arboricola
1

gigantea
2 3 4 5

T. anticipata, T. gelatinosa, T. flava, T. impressa T. potteri

- Impressa

T. corticola, T. galapagensis,

T. higginsiae T. usneae, Corticola

-
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Simplex T. simplex

T. suecica

T. jamesii subsp. angustilobata

1, 2 3

-

T. jamesii T. crenulata 2, 4

3

-

-

5

- -

Peveling, 1973; Archibald, 1975; Hildreth, Ahmadjian, 1981;

Honegger, 1984; König, Peveling, 1980,1984; Brunner, Honegger, 1985; Gärtner,

1985; Chapman, Henk, 1986; Melconian, Peveling, 1988; Friedl, 1989; Matthews et

al. 1989; Ascaso et al., 1995; Van den Hoek et al

Honegger, 2008).
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Ahmadjian,

1967; Ahmadjian, Heikkilä, 1970; Yoshimura, Yamamoto Ahmadjian,

-

10-30

mol m-2 s-1 PPFD

- Ahmadjian, Jacobs

Ahmadjian

Caloplaca Th. Fr., Cladonia

P.Browne, Lecanora Ach., Peltigera Willd., Stereocaulon Hoffm., Usnea Dill. ex

Adans, Xanthoria (Fr.) Th. Fr Ahmadjian, 1993; Schaper, Ott



4.

Protococcus

dermatocarponis miniati Zeitler Hyalococcus dermatocarponis Waren.,

, Desmococcus olivaceus Diplosphaera chodatii,

Elliptochloris. Myrmecia

reticulata, Dictyochloropsis (D. reticulata).

(Darienko et al., 2008, 2010)

, , 

Chlorella Pseudochlorella. Chlorella lichina

Chodat  Chloroidium ellipsoideum (Gerneck)

Darienko et al.  

Trebouxia

Cystococcus humicola Trebouxia

Pseudotrebouxia) Asterochloris.
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-

Trebouxia Asterochloris

-

Asterochloris

Cladonia, Squamarina, Stereocaulon Lepraria Trebouxia

Aspicilia,

Caloplaca, Candelariella, Circinaria, Lecanora, Parmelia, Protoparmelia,

Ramalina, Rhizocarpon, Umbilicaria, Xanthoparmelia, Xanthoria

( The Lichen )

-



32



33



34

Trebouxia

, -

Trebouxia,

- :

«Arboricola», «Impressa», «Corticola Simplex

Arboricola Trebouxia aggregata, T. arboricola,

T. asymmetrica, T. crenulata, T. decolorans, T. gigantea, T. jamesii, T. incrustata,

T. showmanii, -

Friedl et al., 2008).

-

Hill, 2009).

arboricola Trebouxia

-

arboricola
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-

Trebouxia aggregata, T. arboricola,

T. crenulata T. decolorans,

Xanthoria (Nyati, 2006)

gigantea

Trebouxia. -35

T. asymmetrica

T. showmanii

-

- -

Trebouxia asymmetrica, T. gigantea,

T. jamesii, T. incrustata, T. showmanii

Diploschistes (Friedl, Gärtner, 1988), Xanthoparmelia (Guzow-Kzheminska, 2006),

Parmelia (Hildreth, Ahmadjian, 1981), Toninia (Beck et al., 2002).
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Impressa

-4

T. gelatinosa T. impressa,

T. anticipata

Impressa» (T. potteri T. impressa

gigantea T. flava, T. anticipata T. gelatinosa

Asterochloris

-

Trebouxia -

Asterochloris Trebouxia,

T. impressa

T. potteri -

-

- T. anticipata, T. gelatinosa,

T. impressa, T. flava, T. potteri,
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Physcia (Beck, 1999; Beck et al., 1998;

Dahlkild et al., 2001), Pertusaria (Hildreth, Ahmadjian Usnea (Friedl et al.,

2000).

Corticola

- T. corticola T. usneae

-

corticola

Trebouxia usneae,

Asterochloris.

T. corticola

- T. corticola

T. corticola, T. galapagensis, T. higginsiae T. usneae

Buellia (Ettl,

Gärtner, 1995; Friedl et al., 2000), Parmotrema (Ohmura et al Ramalina

(Hildreth, Ahmadjian
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Simplex

Trebouxia,

Trebouxia suecica

T. simplex T. suecica

T. jamesii subsp.

angustilobata T. australis

simplex

-

+10 °C

Umbilicaria (Beck, 2002; Romeike et al., 2002), Tremolecia (Beck, Koop, 2001),

Acarospora (Beck, 1999).

T. hypogymniae T. letharii T. vulpinae

Kroken, Taylor, 2000; Doering, Piercey-

Normore, 2009

T. australis, T. brindabellae, T. suecica T. jamesii subsp. angustilobata

T. jamesii

Kroken,

Taylor

-
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T. jamesii UTEX Z68699,

Z68700, AF128270, AF128271, AJ

T. jamesii, T. simplex.

-

T. jamesii»

Simplex T. jamesii

(UTEX Arboricola» (Hauc

-

,

-

-

-

Peveling

Graphis Adans., Pyrenula Ach. (Brunner, 1985),

(Pseudochlorella Lund, Elliptochloris) Lecidea Ach., Micarea Fr. 

(Brunner, 1985) (Scytonema) Dictyonema C. Agardh ex
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Kunth (Oberwinkler, 1984).

Ahmadjian

Honegger

Trebouxia Asterochloris Lecanora, Usnea, Parmelia Ach., Cladonia,

Gonohymenia J.Steiner, Endocarpon Hedw. (Peveling, 1973; Honegger, 1984).

Achmadjian, 1993). Honegger, 1984)

Lecanora muralis (Schreb.) Rabenh. (Peveling, 1973).

Verrucariaceae

Placidium A.Massal.,
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Verrucaria, Dermatocarpon Eschw. (Galun et al

- -

Peltigeraceae Lobariaceae,

Coccomyxa, Pseudococcomyxa, Myrmecia

Dictyochloropsis (Brunner, 1985; Oberwinkler, 1984; Honegger, 1984).

Micarea

Placynthiella (Voytsekhovich et al., 2011)

.

( ) Micarea

Placynthiella ( - -

Micarea prasina Fr.

Interfilum sp.; ( ) Placynthiella dasaea (Stirt.)

Khodosovtsev Pseudochlorella sp.
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Peltigerales - -

Honegger

Honegger, 1991).

-

Brunner, 1985;

Galun et al

Peltigeraceae

Honegger

Lobaria linita Catapyrenium lachneum (Ach.) R.

Myrmecia biatorellae,

Brunner, 1985). 

-

-

Honegger, 1991; 2006; Nienow, 1996; Lange et al

Büdel, Lange
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- Büdel, Lange, 1991; Honegger, 1991; 2006;

Lange et al

II.

Honegger

Nostoc commune (Honegger

Lange et al

. 

- Vinogradova et al., 1995; Wasser et

al., 1995; Büdel et al

Lange et al

Honegger
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Honegger, 2006).

Honegger

Feige, Jansen, 1992),

Coccomyxa,

Myrmecia Trebouxia Trentepohlia

Hyalococcus Warén Palmqvist

Beckett et al., 2008; Hájek et al

-

(Honegger

(Palmqvist

Elix, Stocker-Wörgötter

Dembitsky, Tolsikov,

Elix, Stocker-Wörgötter
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-

Honegger

- -

Elix, Stocker-Wörgötter

Lawrey

Ahmadjian

Cladonia boryi Trebouxia Asterochloris

(Kinraide, Ahmadjian, 1970).

Honegger,

1985, 1987).

, 

Greenhalgh,

Anglesea

Honegger

- Honegger, 2008),

Beckett et al
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Ahmadjian

DePriest, 2004).

6. -

-

Tschermak-Woess, 1988

(Geitler,

-

Physciaceae (Bhattacharya et al., 1996; Friedl et al., 2000; Dahlkild et al,

2001; Helms et al., 2001), Cladoniaceae (Piercey-Normore, DePriest, 2001; Yahr et

al., 2004), Teloschistaceae (Beck, 2002; Honegger et al., 2004; Nyati, 2006),

Graphidaceae (Nakano Letharia (Th.Fr.) Zahlbr. (Kroken,

Taylor, 2000), Lecanora Ach. (Blaha et al., 2006), Umbilicaria Hoffm. (Romeike et

al., 2002).
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(Skuja, Ore, 1933; Meier, Chapman, 1983; Rands, Davis

.

Trebouxia, 15,4 % Asterochloris, 38,7 %

Cyanoprokaryota Nostoc Vauch. ex Bornet et Flahault (11,3 %),

Stigonema C.Agardh ex Bornet et Flahault (8,5 %), Scytonema C.Agardh ex Bornet et

Flahault (7,7 %)), 7,6 % Trentepohliales Trentepohlia

Mart. (4,9 %)), 20,4 %

Myrmecia (3,5 %), Diplosphaera Bial. em. Vischer, Stichococcus N geli,

Dictyochloropsis Geitler em. Tscherm.-Woess 6

Tschermak-

Woess, 1988

Trebouxia Trebouxia s.str. + Asterochloris

DePriest

(Honegger -70 % (Ahmadjian

Trebouxia Asterochloris

Arthoniomycetes

6



49

Lichinomycetes

Scytonema

(Coccomyxa Schmidle, Gloeocystis N geli, Mesotaenium N geli Pseudococcomyxa

Korschikov

Verrucariaceae (Eurotiomycetes Diplosphaera,

Dilabifilum Tscherm.-Woess, Myrmecia Printz, Stichococcus

(Petroderma Kuck Xanthonema P.C. Silva, Heterococcus Chodat)

Lecanoromycetes (Ainsworth and Bisbey`s

(Ostropales), Pertusariaceae (Pertusariales), Lecanorace

Trebouxia

ocaulaceae (Lecanorales) Asterochloris

Stereocaulaceae

Peltigerales

Dictyochloropsis (Lobariaceae

Coccomyxa Pseudococcomyxa

Lobaria
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Peltigera

Willd

Ahmadjian

-

(

-

Xanthoria parietina (L.) Th.Fr., 

Trebouxia arboricola Puym

T. arboricola Pertusaria

DC T. potteri Ahmadjian ex G rtner (Ahmadjian

Umbilicaria T. simplex Tscherm.-Woess (Beck, 2002; Romeike et al

-

Cladonia P. Browne Asterochloris (Ahmadjian, 1993; Piercey-

Normore, DePriest, 2001; Yahr et al., 2004)), Megalospora Meyen (c

Dictyochloropsis (Tschermak-Woess, 1984)), Collema F.H. Wigg. (c Nostoc

(Degelius

Peltigera aphtosa (L.) Willd.,
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Coccomyxa (Jaag, 1 Nostoc

(O'Brien et al., 2005).

IV V

IV

V

Stereocaulon ramulosum Räuschel

Gloeocapsa Kütz., Nostoc, Scytonema, Stigonema

(Lamb

Santesson, 1952; Uyenko, 1965;

Meier, Chapman

Verrucaria Schrad Dilabifilum

prostratum rtner, 1995), Diplosphaera chodatii (Geitler, 1960), Heterococcus

caespitosus (Tschermak, 1941; Zeitler, 1954; Sanders, 2004), Petroderma

maculiforme (Wynne, 1969; Moe, 1997; Sanders

Multiclavula mucida (Pers.)

R.H. Petersen,

Mesotaenium, Coccomyxa, Gloeocystis (Geitler, 1955).

-
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-

-

-

(Honegger

Lange et al., 1998).

Peltigera

Vitikainen

Lange et al

Peltigerales

Goward, 2009). 

Peltigerales

(Coenogonium Ehrenb., Racodium
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Honegger

Trentepohliales (Rindi et al

Lakastos et al., 2006).

Trebouxia Asterochloris

Oberwinkler

Lepraria Ach.,

Staurothele Norman, Verrucaria

Graphis Adans.,

Dirina Fr., Roccella DC

Trebouxia Asterochloris.
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Honegger

Honegger

Honegger Trebouxia

(Galloway, 2008).

Cladoniaceae

Asterochloris

Trebouxia Asterochloris



55

7

-

Friedl, 1987; Ott, 1987; Ihda et al., 1993; Helms

Parmeliaceae

(Bhattacharya et al Physciaceae (Helms

Trebouxia

Ott, 1987).
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; Poelt, 1970, 

Strigula sp.

Cephaleuros Kunze

ex E.M. Fries Chapman, Waters

Ahmadjian, 1962; Tschermak-

Woess

-
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Trebouxia

Trebouxia

Ott,

1987, Ott et al., 1995; Friedl, 1987; Timdal, 1991; Nyati, 2006; Poelt, 1958, 1962).

Trebouxia,

Aspicilia A. Massal

Xanthoria parietina (Ott

Trebouxia,

-

-

Xanthoria parietina

Trebouxia

arboricola Asterochloris (Ahmadjian,

1993; Archibald, 1975; Nyati Xanthoria parietina X. polycarpa

(Hoffm.) Rieber Trebouxia arboricola T. decolorans,

Physcia (Trebouxia impressa (Nyati, 2006).
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Caloplaca coronata (Krempelh. Ex Körber) J. Steiner

Aspicilia Trebouxia), Catapyrenium Flot. (Myrmecia),

Rinodina (Ach.) Gray (Trebouxia Verrucaria (Dilabifilum, Diplosphaera,

Myrmecia Caloplaca tetraspora

Cladonia pyxidata (L.) Hoffm Diploschistes

muscorum (Scop.) R. Sant

Cladonia sp

Asterochloris, Trebouxia showmanii (Friedl,

-

-

Trebouxia

(Ott Nyati, 2006; Helms

Friedl, 1987;

Friedl et al

na et al

Poelt, 1958, 1962; Hafellner, Poelt

2012)

Lecanoromycetes Candelariales (Candelariella Müll. Arg.),



59

Teloschistales (Caloplaca Th. Fr., Fulgensia A. Massal., Xanthoria (Fr.) Th. Fr.,

Rhizocarpon Ramond ex DC., Rinodina, Rinodinella H. Mayrhofer et Poelt),

Lecanorales (Parmelia Ach., Protoparmelia M. Choisy, Physcia (Schreb.) Michx.,

Psora Hoffm.) Pertusariales (Schaereria Körb., Ochrolechia A. Massal.),

Trebouxia. 

Buellia,

(Scheidigger

7 Lecanora straminea

(Buellia adjuncta, B. badia, B. griseosquamulata, B. imshaugii, B. miriquidica

B. uberiuscula

Lecidea insidiosa

Lecanora varia.

Poelt, 1974).

Fulgensia bracteata,

Toninia caeruleonigricans (Ott et al

T. sedifolia (Schaper, Ott, 2003),

Ott

7 -
-



60

Xanthoria parietina

Trebouxia

Pleurococcus Meneghini (= Apatococcus Brand em. Geitler, Desmococcus Brand em.

Vischer

Physcia

X. parietina Physcia,

Xanthoria

-

Physcia

Xanthoria Physcia

- Xanthoria

Xanthoria

- . X.

parietina

-
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Trebouxiophyceae

Trebouxia, -

Tschermak-Woess, 1988; Stenroos et al., 

Chapman

-

(Hibbett et al.,

Collema,

Peltigera, Placynthium (Ach.) Gray

(Coenogonium, Graphis, Opegrapha Ach., Strigula Fr

Trebouxia),

Hibbett et al.,

2007; Hofstetter et al
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Nostoc, Stigonema,

occomyxa (Vitikainen

Stichococcus Diplosphaera

Micarea Placynthiella (Voytsekhovich

et al

Placynthiella uliginosa

(Schrad.) Coppins et P. James Radiococcus

signiensis Asterochloris cf. excentrica (P.A. Archibald) Skaloud

et Peksa, Elliptochloris subsphaerica (Reisigl) Ettl et G. Gärtner, Interfilum

massjukiae Mikhilyuk et al Trebouxia cf. incrustata Ahmadjian ex G. Gärtner

Elliptochloris Interfilum
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Asterochloris Trebouxia

Cladonia

Xanthoparmelia

Diplosphaera

Stichococcus (Ahmadjian, 1969; Ahmadjian, Heikkil
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-

Mikhailyuk,

Kondratyuk

8.

  

(Poelt, 1958; Poelt, Mayrhofer, 1988), . (Ott, 1987) (Beck, 1998),

(Helms, 2003) (Schaper, 2003; Schaper, Ott, 2003),

,

Physciaceae,

.
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,

Trebouxia),

,

.  

(Helms, 2003).

0, , + 0, 0, +

. 

8.1.

Rhizocarpetalia geographici Klement emend. 

Drehwald Rhizocarpetea geographici Wirth),

Drehwald, 1993).

Aspicilia,

Parmelia, Rhizocarpon, Buellia Lecidea, ,

Trebouxia.
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. 

, ,

( Trebouxia),

(Hibbett et al., 

2007).

Honegger, 2006).

+ +».  

(Ott, 1987).

Trebouxia,

( ) , Trebouxia

4 ).

-

Ramalina

Ramalina farinacea R. fraxinea

Trebouxia (Catalá-Garcia et al.

2012).

,
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. 

2 .

Aspicilia, Candelariella, Diploschistes, Lepraria, Ramalina Rhizocarpon.

- Caloplaca teicholita

Trebouxia asymmetrica, Circinaria contorta

Aspicilia cinerea T. asymmetrica

T. solaris ad int Candelariella medians,

Circinaria contorta, 2 Trebouxia decolorans T.gigantea,

Trebouxia cf. gigantea T. solaris ad int.  

4.

, ;

; ( ,

).  
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Helms et al

Physciaceae (Rinodina atrocinerea, R. tunicata

Rinodinella controversa Trebouxia,

ITS Trebouxia.

ITS

ITS

. 

leurosticta acetabulum,

Trebouxia (Bhattacharya et al., 1996).

-

Beck et al., 1998; Friedl, 1987;

Nyati, 2006; Ott, 1987; Timdal
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- ».

Trebouxia

-

4

Trebouxia

-

-

-

Ott

Xanthoria parietina

Pleurococcus Desmococcus).

-

, 

-
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,

Trebouxia,

- ( T. arboricola)

Trebouxia. ,

  

8.2.

  

Lecanactidetum abietinae Hilitzer Calicio-

Chrysotrichetea candelaris With et Drehwald, Calicio-Chrysotrichetalia

With et Drehwald, Calicion hyperelli ern. & Hada in Klika & Hada

Pyrenuletum nitidae Hilitzer Arthonio-Lecidelletea elaochromae Drehwald,

Graphidetalia scriptae Hada in Klika & Hada Graphidion

scriptae Ochsner),

Trentepohlia.

(Prigodin ne, 2009), (Berger,
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Türk, 1995), (Hawksworth, 1972) (Rose, Wolseley, 1984).

Pyrenuletum nitidae Pyrenula nitida, Graphis

scripta, Porina aenea Opegrapha varia; Lecanactidetum abietinae

Lecanactis abietina,

Calicium viride (Rose, Wolseley, 1984; Doering, Piercey-Normore, 2009).

Arthonia radiata, Opegrapha varia, Scoliciosporum

chlorococcum S. umbrinum,

Trentepohlia umbrina, Apatococcus lobatus Desmococcus olivaceus

2012). Scoliciosporum chlorococcum

Apatococcus lobatus Desmococcus olivaceus,

4). Gloeocapsa

sanguinea Synalissa symphorea,

,

(Bornet, 1873; Jaag, 1945); Hyella caespitosa

Arthopyrenia halodytes, ,

Swinscow, 1965;

Tschermak-Woess, 1976); Dilabifilum arthopyreniae
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Verrucaria adriatica, ,

(Tschermak-Woess, 1976).  

,

-

Strigula sp., , -

Cephaleuros (Chapman, Waters, 2001).

Chapman, 1976).

5,

«+ ».

Myllys et al., 2007; Stenroos et al., 2006; Tschermak-

Woess, 1988 -

.
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Lepraria membranacea Stichococcus

bacillaris Trebouxia Staurothele Diplosphaera

chodatii Trebouxia incrustata .

5

Micarea Placynthiella (Voytsekhovich et

al

6
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Peltigera, Lobaria Nephroma,

2011).

-

6.

Placynthiella uliginosa )

Interfilum sp Micarea,

Voytsekhovich et al., 2011).

-
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Coenogonium, Graphis, Opegrapha, Strigula

Trentepohliaceae

0». 

4.

-

-

Calothrix
crustacea
(C. Agardh) Wolle

Lichina confinis Ahmadjian,
1962

Gloeocapsa
sanguinea
(C. Agardh) Kütz.

Synalissa
symphorea

,
( )

Jaag, 1945;
Schiman,
1958

G. magma (Bréb.)
Komárek et
Anagn.

Peccania
coralloides 2012

Nostoc commune
Vaucher ex Bornet
et Flahault

Leptogium
issatschenkii

-
1922

N. commune Collema rupestre
2012

N. commune Collema tennax
2012
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Hyella caespitosa
Bornet et Flahault

Arthopyrenia
halodytes

Klement,
1962;
Tschermak-
Woess, 1976

Dilabifilum
arthopyreniae
(Vischer et
Klement)
Tschermak-Woess

Verrucaria
adriatica

Tschermak-
Woess, 1976

Cephaleuros sp. Strigula
complanata (

)

Chapman,
Waters, 2001

Petroderma
maculiforme

Verrucaria sp. 
( )

Sanders et al., 
2004

Diplosphaera
chodatii

Dermatocarpon
miniatum 2012

Coccobotrys
verrucariae
Chodat

Botrylepraria
lesdanii

Roldán, 

Hernández
Mariné, 2009

Apatococcus
lobatus (Chodat)
J.B. Petersen

Scoliciosporum
umbrinum  

Malus domestica
( ) 2012

A. lobatus Scoliciosporum
chlorococcum 2012

Trentepohlia
umbrina (Kütz.)
Bornet 8

Arthonia radiata,
Opegrapha varia

Malus domestica
( , ) 2012

-

8

Printzina lagenifera.
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8.3.

  

Toninio-Psoreteum decipiensis Stodiek

Psoretea decipientis Mattick ex Follm. emend. Drehwald Psoretalia

decipientis Mattick ex Follmann, Toninion caeruleonigricans Hada

(Drehwald, 1993)

( Collema, Leptogium Peccania

, Psora, Myrmecia), 

(Toninia Fulgensia, Trebouxia).

4 5

. Toninia ( Trebouxia)

Collema ( Nostoc

commune) Caloplaca coronata ( Trebouxia)

Verrucaria sp. ( Chloroidium sp.) .

Toninia, Bryonora, Candelariella, Lecanora

Rinodina (Collema

Placynthium) (Stigonema

Gloeocapsa),

Trebouxia (Poelt, Mayrhofer, 1988).

« ». ,
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- ,

,

( ,

),

. 1

2

» 7).

,

Trebouxia

Trebouxia

7).
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7.

,

.

Trebouxia



80

8.4.

,

,

5.

Trebouxia

-

5.

         

          

            
            

             

  

                

;
;

.
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,

, ,

( 5).

.

,

  

( Trebouxia)

,

. 

,

,
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(

), .

, ,

  

,

.

, -

(

) .

-

. 

-

Chlorophyta

Trebouxiophyceae Ulvophyceae

Cyanoprokaryota 35 (Chroococcales, Nostocales

Stigonematales, 22,3 %).

Trebouxia, Asterochloris, Coccomyxa Pseudococcomyxa
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Trebouxia Asterochloris,

-
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Trebouxia Asterochloris

Cyanoprokaryota Trentepohliales

20 %

-

Trebouxia)
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Trebouxia

.

Chlorophyta:

Tetrasporales, Chlorococcales, Chlorosarcinales).

300

-

46-51.

5.
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- 2010.

287 299. 

95- -

- 2009. 50 60. 

21 3 26. 

21,

151 177. 

1. 

392

Teloschistaceae 2004.

49 59.

Leptogium issatschenkii

Pseudomallotium mihi // -

1922. - 5. 65 69.  

260

1999. 5. -514. 
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-

151. 

. 

-

//

2003. 53 71.

VI. 

500

- -

256

- 1986

2.

A . . - 1937.

341

A .

1974. 284

544

Fuscideaceae, Teloschistaceae. 2004.

339
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