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Mycosphaerella buna sp. nov. with a Pseudocercospora ana- 
morph isolated from the leaves of Japanese beech* 
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A species of Mycosphaerella with a Pseudocercospora anamorph was collected on overwintered fallen leaves of 
Japanese beech, Fagus crenata, Based on comparison of morphology with Mu species on Fagaceae, the 
fungus was newly described as Mycosphaerella buna, The Pseudocercospora anamorph derived from a single asco- 
spore of the fungus was morphologically identical to an endophytic anamorph isolated from asymptomatic living leaves 
of Japanese beech, 

Key Words endophytic fungus; Fagus crenata; Mycosphaerella buna; Pseudocercospora. 

Pseudothecia of a Mycosphaerella species were frequent- 
ly found on the lower surface of overwintered fallen 
leaves of Japanese beech, Fagus crenata Blume collected 
at Ogawa Reserved Forest, Kitaibaraki, Ibaraki Pref., 
Japan. A Pseudocercospora anamorph was obtained 
from single ascospore cultures isolated from the pseu- 
dothecia. The genus Mycosphaerella Johanson includes 
more than 1800 species and is one of the largest as- 
comycete genera (Corlett, 1991). Many Mycosphaerel- 
la species are known to be pathogens of various plants 
{Crous, 1998; Ito, 1973; Katsuki, 1965; Katumoto, 
1983), and the pseudothecia usually occur on fallen 
leaves of deciduous trees (Tomilin, 1979; Sivanesan, 
1983; Vasilyeva, 1998). Among them, 21 species of 
Mycosphaerella were reported on the plants of Fagaceae 
(Tomilin, 1979). Morphological comparison with these 
species was carried out to identify the Mycosphaerella 
species collected on F. crenata. 

From asymptomatic living leaves of F. crenata col- 
lected at the same site, a species of Pseudocercospora 
was isolated. This anamorph was morphologically simi- 
lar to the Pseudocercospora anamorph obtained from the 
ascospores of the above Mycosphaerella species. 
Therefore, we carried out inoculation experiments to 
clarify the relationship between these anamorphs. 

We report here the morphological and cultural 
characteristics of the fungus on F. crenata, and discuss 
its taxonomy and its endophytic nature. 

Materials and Methods 

Single ascospore isolation from pseudothecia on fallen 
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leaves Overwintered fallen leaves of F. crenata with 
pseudothecia of Mycosphaerella species were collected 
several times in spring of the years 1997 to 1999 at Oga- 
wa Reserved Forest, Kitaibaraki, Ibaraki Pref., Ja~)an. A 
fascicle of asci was obtained from a ~seudothecium on 
the fallen leaves with a sterilized needle and was placed 
in a drop of sterilized water on sterilized glass slide. The 
fascicle of asci was separated into ascospores under a 
light microscope, and the ascospores were transferred 
onto plates of water agar (WA: 10 g of Wako agar, 1000 
ml of deionized water), which were kept at 20~ in the 
darkness. After the ascospores had germinated (24-48 
h), single ascospores were transferred to plates of malt 
extract agar (MA: 10 g of Difco malt extract, 20 g of 
Wako agar, 1000 m of deionized water). Single asco- 
spores were also inoculated onto autoclaved leaves of F. 
crenata. 
Isolation of the fungus from asymptomatic leaves 
Asymptomatic living leaves of F. crenata were collected 
in May to July, 1997 to 1999 at the same site where 
fallen leaves were collected. They were cut into small 
fragments (ca. 7 mm in diam), and four fragments per 
leaf were sterilized in 70% ethanol solution for 1 min, fol- 
lowed by NaCIO (l~ available chlorine) for 2 min, 70~ 
ethanol solution for 1 min again, then immersed in steri- 
lized distilled water two times for 1-2 rain, and dried for 
2-3 h on sterilized filter paper. The fragments were in- 
cubated on plates at 20~ in the darkness. Conidial 
caespituli were produced on them in 7-10 d. For single 
conidium isolation, a conidial mass was suspended in 
sterilized water, and 50/LI of the suspension was spread 
out on water agar plates. After the conidia had germi- 
nated at 20~ in the darkness (24-48 h), single conidia 
were transferred to MA plates. Conidia were also inocu- 
lated onto autoclaved or living leaves of F. crenata. 
Culture of the fungus Isolates obtained from a single 
ascospore or a single conidium were cultured on three ar- 
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tificial media at 20~ in the darkness. The media were 
MA, potato dextrose agar (PDA: 39 g of Nissui potato- 
dextrose-agar, 1000 ml of deionized water) and Miura's 
medium (LCA; 1 g of glucose, 1 g of KH2PO4, 0.2 g of 
MgSO4, 0.2 g of KCI, 2 g of NaNO3, 0.2 g of Difco Yeast 
Extract, 13 g of Wako agar, 1000 ml of deionized water). 
Inoculation of the fungus Inoculation was performed 
onto the leaves of 2-y-old potted seedlings of F. crenata 
grown from seeds, which were kept in a growth cabinet 
maintained at 20~ about 90~ relative humidity, with 
illumination for 15 h (max. 12,600 lux, daylight strip 
lamps). Six seedlings were used for inoculation. Germi- 
nated single conidia on small pieces of WA were inoculat- 
ed on the lower side of leaves of four seedlings on 8 June 
1998. For control, small pieces of WA were inoculated 
on the lower side of leaves of two seedlings. The leaves 
were kept at 100~ relative humidity in darkness for 3 d, 
then transferred in the growth cabinet. After 5 mo, they 
were covered with vinyl net and moved outdoors. All 
the fallen leaves of seedlings were collected and kept 
moist in petri dishes at 4~ When spermatia were 
produced on them, they were mated once with a sterile 
needle to produce the teleomorph. 
Morphologicalobservations Specimens producing pseu- 
dothecia on fallen leaves of F. crenata were used for mor- 
phological observation. Pseudothecia from the holotype 
specimens of M. aquatica (Cooke) J. H. Mill. (BPI) were 
also observed for comparison of morphology. Vertical 
sections were prepared with a microtome equipped with 
a freezing unit for light microscopic observation. For 
morphological observations of the anamorph, the 
caespituli which were produced on the lower surface of 
the inoculated autoclaved leaves or asymptomatic leaves 
of F. crenata in MA plates were used. Vertical sections 
of them were also prepared with the microtome. Dimen- 
sions of 30 spores were measured under the light micro- 
scope. For scanning electron microscopy (SEM), 
caespituli on the leaves were fixed with 2.5~ glutaralde- 
hyde for 24 h at 4~ dehydrated in an alcohol series, 
dried in a critical point dryer, then coated with platinum- 
palladium using a Hitachi E-1030 Ion Sputter. These 
preparation was observed with a Hitachi S-4200 SEM 
operating at 15 Kv. 

Morphology and Taxonomy 
Mycosphaerella buna R. Kaneko et Kakishima, sp. 

nov. Fig. 1A-J, Fig. 2A-G 
Pseudothecia hypophylla, solitaria, subepidermalia, 
globosa vel subglobosa, ostiolata, nigra, 70-90 ffm diam, 
70-90 ffm alta. Asci fasciculati, clavati vel subcylin- 
dracei, bitunicati, subsessiles, 8-sporis, imbricato-biseria- 
ti, 45-55 x 7-11 fire. Ascosporae fusiformes vel ellip- 
tico-fusiformes, ad apices plus minusve acutae, rectae 
vel parum curvatae, medio uniseptatae, ad septum non 
constrictae, hyalinae, guttulatae, laeves, 14-23 x 
2.5-4.5 fire. Spermogonia subepidermalia, ostiolata, 
nigra, 45-80 f~m diam, 50-85 ffm alta. Spermatia hyali- 
na, bacilliformia, 2.5-4.0 x 0.5-1.0 ffm. 

Anamorphosis: Pseudocercospora sp. Mycelium in- 
ternum et externum, hyalinum vel olivaceum, ex hyphis 

ramosis laevibus 1.5-4.0 mm diarn constans. Caespituli 
olivaceo-brunnei vel atro-brunnei, praecipue hypophylli, 
usque ad 120 ffm diam. et 100/~m alti. Conidiophora ex 
mycelio superficiali singulatim exorientia vel in fasciculis 
in cellulis extermis stromatis dense aggregata, subhyali- 
nave l  pallide brunnea, 0-3 (-4) septata, oblonga vel 
cylindracea, non ramosa, 4-20 x 2.5-4.0 ffm. Cellulae 
conidiogenae terminales, conicae vel cylindraceae, rec- 
tae vel geniculatae, hyalinae, sympodiales, raro percur- 
rentes. Conidia solitaria, laevia, hyalina, recta vel curva- 
ta, guttulata, anguste obclavata, apice subacuta, basi ob- 
conico-truncata, 1-7 septata, (11-) 15-60x  1.0-3.0 
~m, pariete tenui; hila 1.0-2.0 ffm lata, inconspicua, hya- 
lina. 

Pseudothecia hypophyllous, solitary, subepidermal, 
globose to subglobose, ostiolate, black, 70-90 ffm in 
diam, 70-90 ffm in height; asci fasciculate, clavate to 
almost cylindrical, bitunicate, subsessile, eight-spored 
overlapping biseriate, 45-55 x 7-11 ffm; ascospores 
fusiform or elliptic fusiform with more or less pointed 
ends, straight or slightly bending, 1 -septate at the center, 
widest at septum, tapering toward both apices, two cells 
almost same shape, not constricted at septum, hyaline, 
guttulate, smooth, 14-23x  2.5-4.5 ffm. Spermogonia 
subepidermal, ostiolate, black, 45-80 ffm in diam, 50-85 
ffm in height; spermatia hyaline, rod-shaped, 2 .5-4 .0x 
0.5-1.0 ffm. 

Anamorph: Pseudocercospora sp. Mycelium inter- 
nal and external, hyaline to olivaceous, branched, 
smooth hyphae, 1.5-4.0 ffm in diam. Caespituli olive- 
brown to dark brown, mainly hypophyllous, up to 120 
ffm in diam and 100/~m in height, often covered with 
subhyaline slimy mass of conidia; conidiophores arising 
singly from superficial mycelium, or aggregated in dense 
fascicles from the upper cells of stroma, subhyaline to 
pale-brown, 0-3 (-4) septate, oblong to cylindrical, 
unbranched, 4 - 2 0 x  2.5-4.0 ffm; conidiogenous cells 
often integrated in conidiophores, conical or cylindrical, 
straight to geniculate, hyaline, sympodial, occasionally 
percurrent, scars unthickened; conidia solitary, smooth, 
hyaline, straight to curved, thin-walled, guttulate, nar- 
row-obclavate with subacute apex, base obconic-trun- 
cate, 1-7-septate, (11- )15-60x 1.0-3.0 ffm; hila 
1.0-2.0 ffm wide, inconspicuous, hyaline. 

Holotype: On fallen leaves of Fagus crenata Blume, 
TSH-A0001 (=TNS-F-107964, isotype, culture MSP- 
9901 =MAFF410884), Ogawa, Kitaibaraki, Ibaraki Pref., 
Japan. 18 May 1999, R. Kaneko (R. K.) 

Etymology: buna =Japanese name of Fagus crenata 
Additional specimens examined: Teleomorph: On 

fallen leaves of F. crenata, TSH-A0006, A0007, Ogawa, 
Kitaibaraki, Ibaraki Pref., 5 May 1997, R.K.; TSH- 
A0008, 4 May 1998, R.K.; TSH-A0002, AO003, 
A0004, 30 Mar. 1999, R. K.; TSH-A0012, Juniko-Lake, 
Aomori Pref., 25 May 1999, R.K.; TSH-AO013, 
Hachimantai, Akita Pref., 25 May 1999, R. K.; On inocu- 
lated fallen leaves of a seedling of F. crenata, TSH- 
A0005, Tsukuba, Ibaraki Pref., 5 July 1999, R. K., Ana- 
morph: TSH-0009, dried culture of autoclaved leaves in- 
oculated with single ascospores isolated from TSH- 
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Fig. 1. Mycosphaerella buna (THS-A0001) and its Pseudocercospora anamorph (TSH-A0009). 
A. A vertical section of a pseudothecium. B. Asci. C. Ascospores. D. A vertical section of a young stroma. E. 
Conidia. F. A vertical section of a spermogonium. G. Conidiogenous cells (arrow) and conidia (double arrows) 
growing from external hyphae (SEM). H. Conidia (double arrows) and conidiophores (arrow) in a stroma (SEM). I. 
Tortuous conidia and percurrent conidiogenous cells (arrow) (SEM). J. A conidium with guttulae. Scale bars: 10 
pm. 
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2. Mycosphaerella buna and its Pseudocercospora anamorph. 
A. A pseudothecium. B. An ascus. C. Ascospores with guttulae. D. A spermogonium. 
um and a conidiogenous cell from an external hypha. Scale bars: A, D= 50/~m. 
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E. Astroma. F. Conidia. G. Aconidi- 
B,E-G=20/~m. C=10/zm. 

A0001, Tsukuba, Ibaraki Pref., 25 May 1999, R.K.; 
A0010, dried culture isolated from asymptomatic living 
leaves of F. crenata, Ogawa, Kitaibaraki, Ibaraki Pref., 13 
June 1999, R. K.; TSH-AO011, 18 July 1999, R. K. 

All specimens and dried cultures examined are 

deposited in the Mycological Herbarium, Institute of 
Agriculre & Forestry, University of Tsukuba (TSH) or 
Department of Botany, National Science Museum, Tokyo 
(TNS). 

Cultural characteristics: Single ascospore cultures at 
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Fig. 3. Colonies of Mycosphaerella buna (MSP9901) on three media in 35 d at 20~ in the dark. 
A. PDA medium. B. MA medium. C. LcA medium. 

20~ for 30 d on three different artificial media (PDA, 
MA, LcA) were clearly different from each other (Fig. 3). 
Colonies on PDA were dark green and lamellate, and co- 
vered with white aerial mycelium. The margins were 
sometimes pale pink to orange. Colonies on MA were 
not raised, grayish dark-green and hygrophanous. Colo- 
nies on LcA were not raised, pale pink and submerged. 
The fungus did not produce caespituli on the artificial me- 
dia, but produced conidia directly from every single sub- 
merged hypha. Sporulation from the aerial hyphae was 
not observed. Colonies on PDA and LcA produced a 
number of conidia, but those on MA produced few. 
There was no difference in the growth rate of colonies 
among the three media. They attained a diameter of 
30-36 mm in 30 d at 20~ in the dark. 

Note: Twenty-one Mycosphaerella species have 
been reported on fagaceous trees (Saccardo, 1882, 
1891, 1899, 1926; Dennis, 1968; Tomilin, 1979; Doi, 
1983). Among them, four Mycosphaerella species were 
morphologically similar to M. buna in their hosts or the 
dimensions of asci and ascospores (Table 1 ). 

Mycosphaerella maculiformis (Pers.:Fr.) J. Schrot. 
has been reported from several countries including Japan 
as a pathogen causing a leaf-spot disease of various 
broad-leaved trees (Ito, 1973; Saccardo, 1891). 
Mycosphaerella maculiformis is similar in ascal dimen- 
sions, but differs in the distinctly shorter dimensions of 
its ascospores and in having ascospores constricted at 
the septum. 

Mycosphaerella fagi (Auersw.) Lindau on Fagus sil- 
vatica L. has been reported from Europe (Tomilin, 1979). 
This species has also been reported on F. crenata from 
Japan (Doi, 1983) and was found with M. buna on its 

fallen leaves. However, M. fagi differs in the much 
smaller dimensions of its asci and ascospores and in hav- 
ing ascospores constricted at the septum. Doi (1983) 
reported an unidentified Mycosphaerella species on fallen 
leaves of F. crenata. The ascospores of this species are 
not constricted at the septum, like those of M. buna, but 
the fungus differs in the shorter dimensions of its asco- 
spores. 

Mycosphaerella flageoletiana (Sacc. et Traverso) 
Tomilin on F, silvatica has been reported from Europe 
(Tomilin, 1979). Mycosphaerella flageoletiana is mainly 
epiphyllous, which differs from M. buna. Mycosphaerel- 
la flageoletiana is similar in ascal dimensions, but differs 
in its longer ascospores. 

Mycosphaerella aquatica (Cooke) J.H. Mill. is mor- 
phologically similar to M. buna. We examined the hole- 
type (BPI690) of M. aquatica on Quercus aquatica L. col- 
lected in U. S.A. Mycosphaerella aquatica (38-52x  
5-8/~m) and M. buna (45-55 x 7-11 /~m) are similar to 
each other in the dimensions of asci. However, the 
ascospores of M. aquatica (11-16 • 3-5/~m) are shorter 
and wider than those of M. buna (14 -23x  2.5-4.5 fern). 
Moreover, ascospores of M. buna are widest at the sep- 
turn, whereas those of M. aquatica are widest in the mid- 
dle of the apical cell. 

Any species of Pseudocercospora has not been 
reported on Fagaceae (Deighton, 1976, 1987; Guo and 
Hsieh , 1995; Katsuki, 1965; Sivanesan, 1983). Two 
species of Cercospora have been reported on Fagaceae, 
which might be assigned to Pseudocercospora. They 
are Cercospora macrochaeta on Quercus chrysolepis 
Liebm. (Saccardo, 1896) and C. polytricha on Q. virens 
Alton (Saccardo, 1886), but these fungi differ from the 
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Pseudocercospora anamorph of M, buna in the d imen- 
sions of their  conidia. 

Mycosphaerella buna was f requent ly  found on over- 
w in tered fallen leaves of Japanese beech at Ogawa,  
Ibaraki Pref. This fungus was  also col lected on these 
leaves at Lake Juniko,  Aomor i  Pref. and Hachimantai ,  
Ak i ta  Pref. We suspect  that  the fungus is w ide ly  distr ib- 
uted in Japan. 

Relationship between Mycosphaerella buna on the fallen 
leaves and an endophytic Pseudocercospora anamorph in 
asymptomatic leaves 
Living leaves of seedlings inoculated w i t h  conidia of an 
endophyt ic  Pseudocercospora anamorph isolated f rom 
asymptomat i c  l iving leaves developed no symptoms  dur- 
ing the g row ing  season. When leaves began to ye l low,  a 
number of spermat ia were  observed on the lower  side of  
inoculated leaves at tached to tw igs .  Asci and asco- 
spores were  produced on a fal len leaf 5 mo after art i f icial 
mat ing w i th  spermat ia.  Neither asci nor ascospores 
were  produced on the fallen leaves of non- inoculated 
seedlings. The dimensions of these asci and asco- 
spores were 5 0 - 5 5  x 8 . 0 - 9 . 0  ffm and 2 1 - 2 4  x 2 . 5 - 4 . 0  
ffm, respect ively,  and were morpholog ica l ly  identical to  
those of M. buna. 

Caespitul i  were  produced on steri l ized leaves inocu- 
lated w i t h  ascospores 7 d after incubat ion at 20~  in the 
dark (Figs. 1D, 2E). Spermogonia were  also produced 3 
w k  after inoculat ion. Caespitul i  and spermat ia were  
also produced on steri l ized leaves inoculated w i t h  
conidia, which were  obtained f rom cul tures isolated f rom 
asymptomat i c  leaves. Both caespitul i  were  morpholog i -  
cally similar to  each other. The d imensions of the former  
conidia produced in caespitul i  f rom ascospores were  
1 5 - 6 0 x  1 .0 -2 .5  fire, those f rom conidia were 3 6 - 6 4 x  
1 .0 -3 .0  fire. 

Colony character ist ics including g row th  rate of both 
cul tures derived f rom ascospores obtained f rom asci on 
fal len leaves and conidia isolated f rom asymptomat i c  
leaves were similar. The dimensions of conidia on these 
cul tures were  morpholog ica l ly  ident ical :  the former  ones 
were  1 0 . 5 - 4 8 . 0 •  1 .0 -3 .0  ffm and the lat ter ones were  
1 0 . 0 - 4 7 . 5  x 1 .5 -3 .0  ffm. 

These results demonst ra te  that  M. buna on the fal len 
leaves is identical to  an endophyt ic  Pseudocercospora 
anamorph in the asymptomat i c  l iving leaves. 

Endophyt ic fungi  are character ized by having a 
phase of interrupted g rowth  fo l low ing  infect ion, or at 
least in having a crypt ic  phase where asymptomat i c  
colonizat ion of l iving host t issue occurs. Their presence 
in host t issue ordinar i ly becomes apparent  only af ter the 
onset  of natural senescence or induced necrosis (Stone 
and Petrini, 1 997).  We conclude that  114, buna is present 
in l iving leaves of Japanese beech w i t h o u t  symptoms  as 
an endophyt ic  fungus. 

Acknowledgements We wish to thank Dr. L.N. Vasilyeva, 
Institute of Biology and Soil Science, Far East Branch of the Rus- 
sian Academy of Science, Dr. S. Kaneko, Forestry and Forest 
Product Research Institute (FFPRI) and Dr. N. Sahashi, Tohoku 

Research Center, FFPRI for their valuable and helpful comments 
on the paper. We are grateful to the curator of U. S. National 
Fungus Collections (BPI) for the loan of a herbarium specimen. 
We are also grateful to Dr. Y. Hiratsuka, Northern Forestry Cen- 
tre, Canadian Forest Service for critical reading of the paper and 
Dr. C. M. Denchev, Institute of Botany, Bulgarian Academy of 
Sciences for Latin diagnoses. We thank to two anonymous rev- 
iewers for their valuable suggestions. 

Literature cited 

Arx, J .A.  von. 1949. Beitraege zur Kenntnis der Gattung 
Mycosphaerella. Sydowia 3: 28-100. 

Arx, J .A.  von. 1983. Mycosphaerella and its anamorphs. 
Proceedings of the koninklijke Nederlandse Akademie van 
Wetenschappen Series C 86:15-54.  

Carroll, G. 1988. Fungal endophytes in stems and leaves: from 
latent pathogen to mutualistic symbiont. Ecology 69: 2-9. 

Corlett, M. 1991. An annotated list of the published names in 
Mycosphaerella and Sphaerella. Mycol. Mem. 18: 1-328. 

Crous, P.W. 1998. Mycosphaerella spp. and their anamorphs 
associated with leaf spot diseases of Eucalyptus. APe 
Press. 

Deighton, F. C. 1976. Studies on Cercospora and allied genera 
VI. Pseudocercospora Speg. Pantospora Cif. and Cer- 
coseptoria Petr. Mycol. Pap. Commonw. Mycol. Inst. 140: 
1-168. 

Deighton, F.C. 1987. New species of Pseudocercospora and 
Mycovellosiella, and new combinations into Pseudocer- 
cospora and Phaeoramularia. Trans. Br. Mycol. Soc. 88: 
365-391. 

Dennis, R.W.G. 1968. British ascomycetes, pp. 362-364. 
J. Cramer, Lehre. 

Doi, Y. 1983. Neogene epiphyllous fungi on Fagus and their 
living relatives on Fagus crenata in northeast Honshu, 
Japan. Mem. Natn. Sci. Mus., Tokyo, 16: 53-72. 

Guo, Y.L. and Hsieh, W.H. 1995. The genus Pseudocer- 
cospora in China. International Academic Publishers, Beij- 
ing. 

Ito, K. 1973. Pathology of forest trees, I1. pp. 150-151. 
Norinshuppan, Tokyo. (In Japanese.) 

Ito, K. and Kobayashi, T. 1953. Contributions to the diseases 
of poplars in Japan. I1. The Cercospora leaf spot of poplars 
with special reference to the life history of the causal fun- 
gus. Bull. Govt. For. eta. 59: 1-28. 

Katsuki, S. 1965. Cercosporae of Japan. Trans. Mycol. Soc. 
Japan, Extra Issue, No. 1. 

Katumoto, K. 1983. Notes on some plant-inhabiting as- 
comycotina from western Japan (3). Trans. Mycol. Soc. 
Japan 24: 259-269. 

Saccardo, P.A. 1882. Sylloge fungorum ommum hucusque 
cognitorum 1: 476-478. 

Saccardo, P.A. 1886. Sylloge fungorum ommum hucusque 
cognitorum 4: 475. 

Saccardo, P.A. 1891. Sylloge fungorum omnlum hucusque 
cognitorum 9: 646-647. 

Saccardo, P.A. 1896. Sylloge fungorum omnlum hucusque 
cognitorum 14:1105. 

Saccardo, P.A. 1899. Sylloge fungorum omnlum hucusque 
cognitorum 17: 643. 

Saccardo, P.A. 1926. Sylloge fungorum ommum hucusque 
cognitorum 24: 864. 

Sivanesan, A. 1983. The bitunicate ascomycetes and their 
anamorphs. J. Cramer, Vaduz. 



66 R. Kaneko and M. Kakishima 

Stone, J. and Petrini, O. 1997. Endophytes of forest trees: a 
model for fungus-plant interactions. In: The Mycota V, 
Plant relationships Part B, (ed. by Carrol, G. C. and Tudzyn- 
ski, P.). pp. 129-140. Springer-Verlag, Berlin Heidelberg. 

Tomilin, B.A. 1979. Oprede litel'gribov roda Mycosphaerella. 

Nauka, Leningrad. (In Russian.) 
Vasilyeva, L. N. 1998. Plantae non vasculares, fungi et bryop- 

sidae orientis extremi Rossica, Fungi tomus 4, 
Pyrenomycetidae et Loculoascomycetidae, pp. 244-268. 
Nauka, Leningrad. (In Russian.) 


