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Foreword of the Cryptogamic Flora of China

Cryptogamic Flora of China is composed of Flora Algarum Marinarum Sinicarum,
Flora Algarum Sinicarum Aquae Dulcis, Flora Fungorum Sinicorum, Flora Lichenum
Sinicorum, and Flora Bryophytorum Sinicorum, edited and published under the direction of
the Editorial Committee of the Cryptogamic Flora of China, Chinese Academy of
Sciences(CAS). It also serves as a comprehensive information bank of Chinese cryptogamic
resources.

Cryptogams are not a single natural group from a phylogenetic point of view which,
however, does not present an obstacle to the editing and publication of the Cryptogamic Flora
of China by a coordinated, nationwide organization. The Cryptogamic Flora of China is
restricted to non-vascular cryptogams including the bryophytes, algae, fungi, and lichens.
The ferns, a group of vascular cryptogams, were earlier included in the plan of Flora of
China, and are not taken into consideration here. In order to bring the above groups into the
plan of Fauna and Flora of China, some leading scientists on cryptogams, who were
attending a working meeting of CAS in Beijing in July 1972, proposed to establish the
Editorial Committee of the Cryptogamic Flora of China. The proposal was approved later by
the CAS. The committee was formally established in the working conference of Fauna and
Flora of China, including cryptogams, held by CAS in Guangzhou in March 1973.

Although myxomycetes and oomycetes do not belong to the Kingdom of Fungi in
modern treatments, they have long been studied by mycologists. Flora Fungorum Sinicorum
volumes including myxomycetes and oomycetes have been published, retaining for Flora
Fungorum Sinicorum the traditional meaning of the term fungi.

Since the establishment of the editorial committee in 1973, compilation of Cryptogamic
Flora of China and related studies have been supported financially by the CAS. The National
Natural Science Foundation of China has taken an important part of the financial support
since 1982. Under the direction of the committee, progress has been made in compilation and
study of Cryptogamic Flora of China by organizing and coordinating the main research
institutions and universities all over the country. Since 1993, study and compilation of the
Chinese fauna, flora, and cryptogamic flora have become one of the key state projects of the
National Natural Science Foundation with the combined support of the CAS and the National
Science and Technology Ministry.

Cryptogamic Flora of China derives its results from the investigations, collections, and
classification of Chinese cryptogams by using theories and methods of systematic and
evolutionary biology as its guide. It is the summary of study on species diversity of
cryptogams and provides important data for species protection. It is closely connected with
human activities, environmental changes and even global changes. Cryptogamic Flora of



China is a comprehensive information bank concerning morphology, anatomy, physiology,
biochemistry, ecology, and phytogeographical distribution. It includes a series of special
monographs for using the biological resources in China, for scientific research, and for
teaching.

China has complicated weather conditions, with a crisscross network of mountains and
rivers, lakes of all sizes, and an extensive sea area. China is rich in terrestrial and aquatic
cryptogamic resources. The development of taxonomic studies of cryptogams and the
publication of Cryptogamic Flora of China in concert will play an active role in exploration
and utilization of the cryptogamic resources of China and in promoting the development of
cryptogamic studies in China.

C. K. Tseng
Editor-in-Chief
The Editorial Committee of the Cryptogamic Flora of China

Chinese Academy of Sciences
March, 2000 in Beijing
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Foreword of Flora Lichenum Sinicorum

The compilation of the Flora Lichenum Sinicorum based on the research into the lichen
species diversity is an important event in the history of the lichen study in China, and also the
basis of the R & D of their resources.

The biodiversity refers to the species diversity containing genetic diversity in the
ecosystem diversity of the biosphere in the nature. The Flora Lichenum Sinicorum is a
comprehensive information bank of the lichen species from China, one of the three
information and resource storage and retrieval systems, such as species information
(publications of taxonomy), species prototype (collections in herbaria), and species culture
collection, and one of the “Cryptogamic Flora of China”, which contains five parts: Flora
Algarum Marinarum Sinicarum, Flova Algarum Sinicarum Aquae Dulcis, Flora Fungorum
Sinicorum, Flora Lichenum Sinicorum, and Flora Bryophytorum Sinicorum.

Although the fungi and lichens belong to the kingdom Fungi, not to Plantae, and the
compilation of flora for the above-mentioned five organisms had not been carried out due to
be not included in the programme of the compilation of fauna and flora in China. In order to
launch the compilation of the flora of above-mentioned five organisms based on producing
spores in common as the cryptogamic flora in China, “The Editorial Committee of the
Cryptogamic Flora of China, Chinese Academy of Sciences” (ECCFC,CAS) was organized
in 1973 for managing the compilation of above-mentioned five floras.

The compilation of the “Cryptogamic Flora of China” based on the research into their
species diversity has been being financially supported by the National Natural Science
Foundation of China, the National Science and Technololgy Ministry, and the Chinese
Academy of Sciences, and managed by the ECCFC, CAS.

The lichen study in China can be divided into the following four periods: the period of
herbs, the period of traditional taxonomy, the period of comprehensive taxonomy, and the
period of evolutionary systematic biology.

The first period of herbs corresponds to the pre Linnean period from more than 500
years BC to the mid-18" century. The lichen “niiluo” (i.e. Usnea spp.) was reported in the
Chinese ancient literature “shijing” (A book of songs). In the Tang Dynasty from 618 to 907
AD, Zhen Quan reported the lichen “Song Luo” (Usnea spp.) and “Shirui” (Cladonia spp.) in
his book “Yao xing ben cao” (Materia Medica). A monumental work on Chinese medicinal
herbs “Bencao gangmu” (Compendium of Materia Medica) in 50 volumes were published by
the famous Chinese medico-botanist Li Shi-Zhen in 1578. The work contains 1892 kinds of
medicinal herbs and other kinds of Materia Medica. Among them 374 kinds were discovered
by the author himself. Four kinds of lichens were recorded in volume 21 of the
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“Compendium”, i.e. “Shi Rui” (Cladonia spp., p.19), “Di Yi Cao” (p.20), “Shi Er”
(Umbilicaria spp., p.31) in volume 28, and “Song Luo” (Usnea spp.,p.12) in volume 37.

According to the descriptions made by Li Shi-Zhen, “Meng Ding Cha” may be a
synonym of the “Shi Rui” (Cladonia spp.). The “Yang Tian Pi”, a synonym of “Di Yi Cao”,
maybe refers to the lichens Peltigera spp. or Lobaria spp., or even the liverwords Marchantia
spp. The “Shi Er”, can be considered as Umbilicaria spp. As to the “Yuan-yi” and “Wuyou”,
it maybe refers to some mosses rather than lichens (vol.21, p.20).

In the Qing Dynasty, a book “Ben Cao Gang Mu Shi Yi” (Supplement to Compendium
of Materia Medica) was published by Zhao Xue-min in 1765. The description of the lichen
“Xue Cha” (snow tea) given by Zhao Xue-min in his book (vol.6, p.251) is “Xue Cha is
growing on the snowy ground of Li Jiang in Yunnan province. It is of white color, sweet taste.
In the course of time after collection the Xue Cha is able to become yellowish color.”
According to this description it is easy to recognize the lichen in question as Thamnolia
vermicularis (Sw.) Ach. ex Schaer. rather than Thamnolia subuliformis (Ehrh.) Culb.

In the pre-Linnean period the authors of ancient Chinese literature furnished many
valuable records of Chinese lichens which were used for the clinical applications in the
Chinese traditional medicine.

The second period of traditional taxonomy corresponds to the post-Linnean era from the
mid-18" century to the later 20" century. In the first half of this period, Chinese lichens
were collected and studied mainly by the foreign botanists, such as Europeans, including
Swedish, Italian, Austrian, British, French, German, Russian, Finnish and also Japanese and
Americans. The first foreign collector of the Chinese lichens was Swedish botanist P. Osbeck,
who reported an invalid name Lichen chinensis Osbeck (Bretschneiser, 1898)= Parmotrema
tinctorum (Dilese ex Nyl.) Hale.

In the early 1930s, Chinese botanists began study on Chinese lichens. “Vegetation of the
rocky ridge of Chung shan, Nanking” published by Chien Sung-shu in 1932. This paper was
the first publication concerning 15 taxa of Chinese lichens. The lichen collections cited in
Chien’s paper were identified by the lichenologist C. C. Plitt from the United States. Three
years later, “Note preliminaire sur les lichens de Chine” containing 39 species with 13
varieties was published by Tchou Yen-tch’eng (1935). The lichen specimens cited in Tchou’s
paper were identified by the author himself. About 23 years later, Lu Ding-an (1958)
published his first paper under the heading of “Notes on Chinese lichens, 1. Peltigera”.
From that time, more and more Chinese lichenologists start to study the Chinese lichens and
have published a series of papers.

The third period of comprehensive taxonomy began with the use of chemotaxonomy in
addition to morphological and biogeographical methods for lichen taxonomy in the 1970s. In
the late 1970s microcrystal tests (MCT) were performed under the methods described by
Asahina (1936~1940). Thin-layer chromatograpy (TLC) was used for the Chinese lichens in
the early 1980s. The “Lichens of Xizang” (Wei and Jiang, 1986) marked the beginning of
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this period.

The fourth period of evolutionary systematic biology is characterized by an ability to
grope for evolutionary systematic positions of lichen-forming fungi in combination of
phenotype with genotype. In the beginning of the eighties and nineties of the 20™ century, the
invention of the molecular biotechnique “polymerase chain reaction” (PCR) provided the
possibility for the rising of this period. The comprehensive analysis in combination of the
phenome with genome and envirome must be the research direction of evolutionary
systematic biology for the future.

We started on the research before compilation of the Flora Lichenum Sinicorum after
“The Editorial Committee of the Cryptogamic Flora of China, Chinese Academy of Sciences”
was established in 1973. In order to provide the references for the compilation of the Flora
Lichenum Sinicorum 1 started to work on An Enumeration of Lichens in China, which was
published in 1991, and now it is being revised for the second edition.

The thirties of the 20™ century were the beginning of the lichen research from China
made by the Chinese botanists, and the start of the Flora Lichenum Sinicorum is the
milestone in the lichenological progress in China. The lichenology in China during the 21th
century is carried out by the young Chinese lichenologists.

J.C. Wei

Editor-in-Chief

The Editorial Committee of the Cryptogamic Flora of China
Chinese Academy of Sciences

December 26,2010

October 9, 2013.revised

Beijing
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1. XFRBSRE R

SCFARBEHA A B H 2% 8 B )t R Y LB SR A R 4R35 ] (Chlorophyta) £R3K
# %l (Chlorococcaceae) JLEKFEJE (Trebouxia spp.) MAdtiEE}l (Trentepohliaceae) 1
)8 (Trentepohlia spp.) WIFFRAMMIIAELETRA . ZAESRKATHIHIK Y HE R
= U [T (Ascomycota) 7% 5t 41  (Lecanoromycetes) & Tl £ M 4
(Ostropomycetidae) JETii#: H (Ostropales) X FAFEl (Graphidaceae) 7 .

Rivas Plata 2§ (2008) LA Mangold 45 (2008a) A3 45 2 RN FE PR RUARAIE , EE PO HE
FLAF} (Thelotremataceae) 1K 2 KIVH SCFACHKE o Fifi o5 % SC AR} e FLAR T 8 1
4T, Ji Asterothyriaceae. Gomphillaceae 1 Solorinellaceae —F}ILAE WA K VA S FACF}
(Baloch et al. 2010; Rivas Plata and Lumbsch 2011; Rivas Plata ef al. 2012a, b). BL{E# #5252
(K3 F AR 4 MR 80 A3, Fhit 2000 A Fh s SCFACFHK) 4 WA Fissurinoideae.
Gomphilloideae Graphidoideae F1 Redonographoideae (Rivas Plata et al. 2012a; Rivas Plata
and Liicking 2013; Rivas Plata et al. 2013; Liicking ef al. 2013; Lumbsch et al. 2014).

2. XFERMREE

SCFARRHE B ML ORI TP B R RRE, R FTfa s e ia i 2 18 el 60
e N TET U, AP SO AR BB U 27008 3 BBy, RIANES TR A RFAEDT 5T
B WISV RE R S BORI R S R I RN 45 S AL B ik i R

(1) INEBRESHFEMEMEL: A 1763 3T AR JEELITLR, F 1880 4F Miiller Arg.
LFARB) B RGBT IRTE A, 3T 120 SR A] o

Adanson T 1763 4F LRI T B R NKFIER) Lichen scriptus L. (1753) A Fhgd
AL T SCFAR)E Graphis Adan. (1763). AR~ “Spreading like a sheet interspersed with
simple or branched furrows, sometimes with the edges raised in ribs” . 30 4F /5, Humboldt
N PLELRIE TR R 5IRMAC Opegrapha vulgaris Humb. (1793) AR ST 7 FL3C
TAE Opegrapha Humb. (1793), H “lirella” (B lirellae) —id], BRI “Z&HL” ALk
AR T HERLRFAE o 1% )8 (18 57 % 4% Persoon (1794) Al Fries (1823, 1825) F#%3% (Nakanishi
1966; Staiger 2002).

Acharius (1810) fEH: “Lichenographia Universalis” 40 E 200K 12 5% () A< K 43
N3 A&, B Arthonia Ach., Opegrapha Humb.F! Graphis Adans.. Arthonia ¥#fiE: L[5
o34, JCEAUS (proper margin), A RBMOEFIER: Opegrapha (s. strict) FFik:



TREBNWAELTY, BWEAA%, A% (thalline margin); Graphis FiE: T34
&, FBTRIAZ%F . 5K, Acharius (1814) XIEHN 155 Graphis R ZEIF#AT T
BB Ak, UL BEONRHEEESL | ZIRAE Glyphis Ach..

Dumortier (1822) LA Graphis Adan. N8 &7 T 74Kt Graphidaceae Dumort. ,
HAr s Arthonia. Graphis 1 Opegrapha 3 J& .

Fée (1824) 1EX: “Essai sur les Cryptogames” >N Graphidaceae ¥ i1 | 4 N
Heterographa Fée. Enterographa Fée. Sarcographa Fée . Fissurina Fée. MM 7K
BHFE 7 N8 .

Eschweiler (1824) X KB BATIH AR, HARAFHAFE 9 NE, R Graphis
F Opegrapha 4V, i 7 ¥1)&: Lecanactis Eschw.. Oxystoma Eschw.. Scaphis Eschw. .
Scerophyton Eschw.. Pyrochroa Eschw.. Diorygma Eschw. % Leiorrcuma Eschw.. [/,
Fries (1825) %} Eschweiler RAHEAT [ ANARHIFE, FFEESL T ARBIE NARNKIHTE Ustalia
Fr.; Miiller Arg. (1882a) ¥iZJ&1E)y T Phaeographis Miiller Arg.H) 54 .

Meyer (1825) 73 “Lichenum Dispositio” Wi 1 2 A&, Bl Platygramma Mey.
F Leucogramma Mey. . J& 3K, Platygramma ${F N Phaeographis T H1— 1N 258E (group);
Leucogramma #i/EN Graphina Miull. Arg. 154 40P (Miiller Arg. 1880a).

Leighton (1854) {EHJEE L FAKW H &2 (Monograph of the British Graphideae)
HHSCEARBMESE T 7 A&, HA A T ET AR 4 ANE : Opegrapha. Graphis- Lecanactis
N Platygramma; $1#& 1 3 \~J& Hymenodecton Leight.. Chiographa Leight. X, Aulacographa
Leight..

Massalongo (1854a, b, 1855, 1860a) £ CFARFIHEL T KL 20 MMH)E, FHAEH

“Catagraphia nonnullarum Graphidearum brasiliensium” (Massalongo 1860b) H$2fit |
3B P R R I EALASRA AT Tk . (H02, HE K8 % K2 RIS B HAK =3
(AN (Staiger 2002).

Nylander (1855) &3t “ Essai d’'une Nouvelle Classification des Lichens” 1 []
Graphidaceae 7% 16 M&, HAHE 6 NHiE: Schizographa Nyl., Lithographa Nyl.,
Thelographis Nyl., Leucographa Nyl., Platygrapha Nyl. % Melaspilca Nyl..

X B SO AR R K 52 A DU AR N ks, IR A 0.

(2) NERERFFFEMZIEL : M 1880 4 Miiller Arg 2 H LK B0 J8 KA ZE 2002
T Staiger 7 KM MBI 91E, FER LR ST R BONRHEEAT 73 A 5T .

Miiller Arg. (1880a, b, 1882a) LA KEFRANZEAN P REBATHIFL, TS
B 56 o1 BEAHZS G AE N BIKIE L T SCF KRB 2K 250 DAL 1 I @ I 1)
KNEESPAT 2 BT RE S € T SCFAKE Graphis; LAJG 0 BIRE RERY 22 M £l 135 40
YAJE Graphina (Flora, 63: 22, 1880a); LA#E X" BE AT 2 M fid 7 v 2B UK R
Phaeographis Miill. Arg. (Flora, 65: 336, 1882a); LIt (o fik e £ My ffd 1 & N B SCKE
Phaeographina Miill. Arg. (Flora, 65: 398, 1882a); &t —J& ~ X/ @M . It 5, Miiller
Arg. (1887a, b, 1887c, 1894) FT T JEFHIEESL | Gymnographa Miill. Arg. (1887).
Sarcographina Miill. Arg. (1887) & Medusulina Miill. Arg. (1894) %§J&, [RIF XA INA T
JELERIIE Glyphis R Sarcographa —J&, MNWEESL THCA RGN L FREI DR RS



Miiller Arg. DA H15 BENRHEACGAFNE L)X 9 A&, Hrh Gymnographa B3 21
LA 1S BIHA 2= K P& (Staiger 2002), KU Miiller Arg.[f) 8 J& RGAE L FAAHT
REELL | A2 (R 1),

F 1 XFKE Miller Arg. REZEHDE
Table 1 The Miiller Arg.’s system of genera in Graphidaceae

T FREALI TS Type of ascospores
Stromata ik e A 2 To i R oy (0t BE Y
JCTFHE Graphis Phaeographis Graphina Phaeographina
) Glyphis Sarcographa Medusulina Sarcographina

Vainio (1890) NN CFARFHES. T ANET Miiller Arg. 7K RGH) 7 B KRS,
Bl Acanthothecium. Graphis. Helminthocarpon- Opegrapha~ Chiodecton Arthonia
Melaspilea. T Miller Arg. R4t H ) Phaeographina~ Graphina. Phaeographis
Scolaecospora {E N JEVAN Graphis J& T (3R 2). iZ RS ILT/D&ECHR (Vainio 1907,
1915, 1921), FERGARF P

%2 CFKE Vainio (1890) RGN BFLE

Table 2 The Vainio’ s system of genera and subgenera in Graphidaceae, 1890

J@ . R KA

Genera, subgenera and sections

I 9% i

Genus, subgenera and sections

Acanthothecium Vain. 1890
Sect.l. Acanthographina Vain.
Sect.2. Aoanthographis Vain.
Graphis Adans. 1763
Subg. I. Phaeographina (Miill. Arg.)Vain.
Sect.l. Diploloma Miill. Arg.
Sect.2. Leucogramma (A. Massal.) Vain.
Sect.3. Eleutheroloma Miill. Arg.
Subg II. Graphina (Miill. Arg.) Vain.
Sect.1. Hololoma Vain.
Sect.2. Hemiloma Vain.
Sect.3. Chlorographina Miill. Arg.
Sect. 4. Thalloloma (Trev.) Miill. Arg.
Subg.IIl. Phaeographis (Miill. Arg.) Vain.
Sect.1. Platygramma (Meyer) Vain.

Sect.2. Pyrrographa (A. Massal.) Miill. Arg.

Subg.IV. Scolaecospora Vain.
Sect.1. Solenographa (A. Massal.) Vain.
Sect.2. Eugraphis Eschw.
Sect.3. Chlorographopsis Vain.
Sect.4. Fissurina (Fée) Vain.
Sect.5. Glyphis (Ach.) Vain.

Helminthocarpon Fée 1837
Opegrapha Humb. 1793
Subg.I. Euopegrapha Miill. Arg.
Subg.I. Sclerographa Vain.
Chiodecton Ach. 1814
Subg.1. Enterographa (Fée) Miill. Arg.
Subg IL. Stigmatidiopsis Vain.
Subg I1I1. Byssocarpon Vain.
Sect.1. Pycnothallus Vain.
Sect.2. Byssophoropsis Vain.
Subg.IV. Byssophorum Vain.
Subg.V. Mazosia. (A. Massal.) Vain.
Arthonia Ach. 1810
Subg.1. Arthothelium (A. Massal.) Vain.
Subg.Il. Euarthonia (Th. Fr.) Vain.
Stirps 1. Naeviella Vain.
Stirps 2. Pachnolepia (A.Massal.) Almqu.
Stirps 3. Ochrocarpon Vain.
Stirps 4. Coniocarpon (D. C.) Vain.
Subg 1. Allarthonia Nyl.
Melaspilea Nyl. 1857




Zahlbruckner (1907) A7 AP N, BIEZRIAY (Pyrenocarpeae) FIELHE
Y4 (Gymnocarpeae), M JG#& X445y 3 AN (subseries), A4 307 &K B
(Graphidaceae) 20 M@ (3K 3). Zahlbruckner 7& (tF KX KY  (Catalogus Lichenum
Universalis) (1921~1940) &%, S2br b REIT IR Miller Arg. R4, 2 900 25,
ST 20 8, YR HEAZART, BT ERERZIRKE (Ghphis). B
YAKJBE (Sarcographa) VR AE (Sarcographina) . Enterodictyon iX 4 /&I ki
A B AKEL (Chiodectonaceae).

Watson (1929) #4572 7R USCFR B FIFLCAKE (Opegrapha) (AR TE
i) RIS T FLCAKEL (Opegraphaceae), RSB L FAKEHEY Gymnographa-
Diplogramma } Dictyographa; VAT KB HIEBEAKJE (Melaspilea) UHIF ) gk
il 7 HRBERE}L (Melaspileaceae), i FHEAIESCF B Lithographa. Xvlographa-
Ptychographa R Encephalographa; VAT ARKBHH IR AKIE (Xylographa) (FRMALT)
NFER S TR SCA R (Xylographaceae), 1ZFHEWTE T X F KB Lithographa
Xylographa Ptychographa R Encephalographa. [XIlt,, Watson (1929) 37K EHMLEE
FEA 131 (K 3).

%= 3 3FAXE Zahlbruckner (1907) & Watson (1929) FIS BB R
Table 3 The genera of Graphidaceae in Zahlbruckner 1907 and Watson 1929

Zahlbruckner (1907) Watson (1929)
Lithographa Nyl.

Xylographa (Fr.)Fr.
Aulaxina Fée
Encephalographa A. Massal.
Xyloschistes Vain. ex Zahlbr. Xyloschistes Vain.
Ptychographa Nyl.
Diplogramma Miill. Arg.
Melaspilea Nyl.
Gymnographa Mill. Arg.
Spirographa Zahlbr.
Opegrapha Humb.
Dictyographa Miill. Arg.

Graphis Adans.
Phaeographis Miill. Arg.
Graphina Mill. Arg.
Phaeographina Miill. Arg.

Acanthothecium Vain.

Helminthocarpon Fée
Opegraphella Mill. Arg.
Micrographa Miill. Arg.

Graphis Adans.

Phaeographis Miill. Arg.

Graphina Mill. Arg.

Phaeographina Miill. Arg.
Acanthographis Vain. Walt. Watson
Acanthographina Vain. Walt. Watson

Helminthocarpon Fée

Glyphis Ach.
Sarcographa Fée
Sarcographina Mill. Arg.
Medusulina Mill. Arg.
Enterodictyon Miill. Arg.




Nannfeldt (1932) %} Graphis 1 Opegrapha 4T T BNTVEARITF T, #iE E159
FIETZHE H (Ascohymeniales) IS0 F KBS FEE H (Ascoloculares) HJFLICAK
Bl BARDAT 2R | DR, T2 T 20k A RRIEDVRHE &S T ET# H - (Ostropales
Nannf. 1932), {HFF& % HRAEAIAR R B E P R BHIUR P EIEAEN . ZR5EE
Redinger (1933, 1934, 1935) A1 Santesson (1952) % {37 £, 0 M #% & F
(Chiodectonaceae Zahlbr.) H[f] Glyphis. Sarcographa X Sarcographina 14 BT 74K
B AT A

Wirth Al Hale (1978) £ 4 LA AFAE 9 £ Al 1) Miiller Arg. 7> 2K RS HH K&K
BRI JF 1, M SCTFARFHR) 1000 RFPHIAR EFIAN Graphis J& T, FHrET
By, BASIEZH)E . KPR b, AT S 2 R 2 S W R AR R 5 L R Y
S &I T KB KRG ek

BLJE, AR Miller Arg. R4¢, AR ZHIACEE N SCFARREAT THEFC, 40 Wirth A
Hale (1963, 1978) Nakanishi (1996, 1974, 1977, 1980, 1981).Nakanishi % (1999, 2002).
Awasthi (1975). Patwardhan # Kulkarni (1976, 1977, 1979a~c). Patwardhan F11 Nagarkar
(1979)~ Archer (1999, 2000, 2001a~f) 5. JH[A], FLEHBESL, 41 Gymnographopsis C.
W. Dodge (Dodge 1967) #ll Cyclographina D. D. Awasthi (Awasthi and Joshi 1979) 4.

X B S AR AR 73 28 55 B4 5 2 AR T DUFG P9 B 1 2 v B A6 TR AR
WHEHEATAEAT J5 B Miiller Arg. RGN F .

Q) RESEFBBEESMRMEL: 20 tHARMK G0 T RAEEV 5 T-BM
MBIy 25, IR 1 3204 5 5L R RURH 45 & BT 7T B

Winka 5§ (1998) i X 18S rDNA FHIH 047, $EHET#E H K75 R R G50 T X
AP LPIF . ATE BRI P RBMTEAKBAN, & CHE S E R
(Stictidaceae, X AMHEA Y JE) FIiGFLE AL (Odontotremataceae). X A& H KL FA R
Ferph RIYMIEE R AR 45 S B B i IRt

Staiger Al Kalb (1999) % Kalb I Staiger (2000) JT-45 M4 T-2E 4% 1 FE T 58 S0 4K
Bl XHZERHR 8 (W Acanthothecis 1 Dyplolabia) 34T 71517 . Staiger (2002) XJ 37
KRBT TRAVRHE (TREBAFE. TR W22k %) MEERIIYAHSS & 0T
gL T4 7 AN RFE S5 & ILA 70 7 s iR P KRBy & R G R Rt o
BEN R SR B AN 5 S B BE AT o 7 Staiger (2002) ISR R R G H, R
10 MEBE T RAALR, REEH 8 MR, HEPIE 128, ¥ 2 ME, B Staiger
(2002) FTHAE I SCTACRMEAE 22 Mg (R 4).

4 Staiger 2002) XFERBSBEIHER
Table 4 The genera of Graphidaeae of Staiger (2002)

B B
Generic name Generic name
Acanthothecis Clem. 1909 Gymnographopsis C.W. Dodge 1967
Anomalographis Kalb 1992 Hemithecium Trevis. 1853 7
Anomomorpha Nyl. 1891 ' Leiorreuma Eschw. 1824 "
Carbacanthographis Staiger & Kalb 2002 * Phaeographina Miill. Arg. 1882
Diorygma Eschw. 1824 Phaeographis Mill. Arg. 1882




Bk

B B
Generic name Generic name
Dyplolabia A. Massal. 1854 Platygramme Fée 1874 "
Fissurina Fée 1824 © Platythecium Staiger 2002 *
Glaucinaria A. Massal. 1860 * Sarcographia Fée 1824
Glyphis Ach. 1814 Solenographa A. Massal. 1860
Graphis Adans. 1763 Thalloloma Trevis. 1853~
Gymnographa Miill. Arg. 1887 * Thecaria Fée 1824 "

*FRIN Staiger (2002) FEHGHE S, ARRFHEE.

5, Kalb 2% (2004). Archer (2004a). Liicking 25 (2007). Liicking %5 (2008a) %
XSCFARBHAT TIEIT, ZBUE 24 MERELEA (lirellate-morph) AR FI R RS
O\ 4% % i A 7] (Nakanishi ef al. 2003; Archer 2003a, b, 2005, 2006; Makhjia and
Adawadkar 2005a, b; Makhija et al. 2005a, b; Adawadkar and Makhija 2005, 2006, 2007,
Lendener 2007; Liicking et al. 2008a; Liicking and Rivas Plata 2008). 3 FAKFHLFEH] 24
MEUSOXEZ I R LRI R (GR 5).

x5 NFRN U BERGETEE

Table S Presence for 24 genera in the recognized Graphidaceae

B 4
Generic name Homonyms
Acanthothecis  Clem. 1909 Acanthographina Vain. Walt. Watson

Acanthographis Vain. Walt. Watson
Acanthothecium Vain.
Acanthotheciopsis Zahlbr.

Acanthothecomyces Cif. & Tomas.

Psorographis Clem.
Anomalographis Kalb 1992
Anomomorpha Nyl. 1891 Digraphis Clem.
Carbacanthographis Staiger & Kalb 2002
Diorygma Eschw. 1824 Solenographa A. Massal.

Glaucinaria A. Massal.

Cyclographina D.D. Awasthi

Dyplolabia A. Massal. 1854

Fissurina Fée 1824 Diplographis A. Massal.
Medusulina Mill. Arg.

Glyphis Ach. 1814 Gyrostomum Fr.
Gymnotrema Nyl.
Glyphomyces Cif. & Tomas.

Gyrostomomyces Cif. & Tomas.

Graphis Adans. 1763 Opegrapha Humb.




B 4
Generic name Homonyms
Scaphis Eschw.
Allographa Chevall.

Ctesium Pers.
Aulacographa Leight.
Schistostoma Stirt.
Graphina Mill. Arg.

Graphidomyces Cif. & Tomas.

Gymnographopsis C.W. Dodge 1967

Hemithecium Trevis. 1853 Leucorgramma A. Massal.

Kalbographa Liicking 2007

Leiorreuma Eschw 1824 Chiographa Leight.

Leiogramma Eschw.

Pallidogramme Staiger, Kalb & Liicking 2008

Phaeographis Mill. Arg. 1882 Lecanactis Eschw.
Platygramma G. Mey.
Ectographis Trevis.
Hymenodecton Leight.
Pyrographa Fée ex A. Missal.
Flegographa A. Missal.
Creographa A. Massal.
Gymnographa Mill. Arg.
Phlegographa A. Massal.

Gymnographomyces Cif. & Tomas.

Phaeographopsis Sipman 1997

Platygramme Fée 1874

Platythecium Staiger 2002

Sarcographa Fée 1824 Actinoglyphis Mont.

Sarcographina Mill. Arg. 1887

Schistophoron Stirt. 1876 Cyclographina Awasthi

Thalloloma Trevis. 1853 Graphina Mill. Arg.
Graphinomyces Cif. & Tomas.
Stenographa Mudd.

Thecaria Fée 1824 Pliariona A. Massal.
Thecographa A. Massal.
Phaeographina Miill. Arg.

Thecographa A. massal. 1860

Staiger Al Kalb (2006) X 37 RKEFFESLARBHE MR B BEAT T 70 T RGO,
4 mtSSU /741 F1 nuLSU rDNA J7 5 $#5 5341, B Dioryma- Dyplolabia- Fissurina-

o7 e



Glyphis+ Phaeographis . Platygramme ¥ 2R (monophyletic group); Graphis-
Hemithecium-~ Sarcographa % Fissurina JL @B T THIE =, BH DA
LFARBHE NI ZIEHE (paraphyletic group) U355 Thelotremataceae H ) — YL &, W1
Myriotrema 1 Ocellularia. Staiger F1 Kalb (2006) #2H F#EAI7rf@ae e “ 5 M [EJR
#1”  (homoplasious) M &, U Fissurina marginata (FEEMHIT) 5 F. triticea (3 K JIEA
), Graphis chrysocarpa (WeBERLAT) H G. cinerea (IEFRIEALT), Diorygma pruinosum
(FEEERIAT) FN D. circumfusum (BEF@EH MM T, BTFRATRREAR, HE2E
3 A ZRAE A — AN AR by SR HHTEAS ZFER 1B (stromata) A& FURIY, W1 H 1 o
('] Glyphis cicatricosa~Sarcographa fenicis 1 Phaeographis intricans -/~ &4 Al [R5 21 :
G. cicatricosa B 5E & RMWHI T IS TR G. substriatula F1 G. scyphulifera Al —
PR AT MEERERN, B EE AR S. fenicis 51 . FRtf
TRy — 8. SEbr b, U RS — )RR R 2 R R R0 () oK I = W0 AH o I
o T EIE K T IS Z RS T 71552 . Staiger A1 Kalb (2006) SZHF T Staiger (2002)
e Hemithecium 73 WJBHIM i, BP HER AT HF R IAT)E Leucogramma
(subgenus Leucogramma), F.Jo 0@ W1 (A4 K H )& Hemithecium (subgenus
Hemithecium). Liicking 5¢ (2008b) 7EULH 7L b, 4 VI8 Leucogramma $&F+1)E,
BRI K26 4<J& (Pallidogramme Staiger, Kalb & Liicking).

Liicking (2009) 5 H%{E 3957 (numerical taxonomy) FISZ/F 70 2KH AR (cladistic
techniques) X 3CFA & AT VBB T, 72Xt Wirth #1 Hale (1878) A Staiger
(2002) HIXCFRIBMEEHTEE . JAh, SCP R R B E, BiXEs A 8 14
#E (groups), BP G. scriptas G. subserpentina~ G. dussii~ G. marginata. G. symplecta-
G. acharii G. striatula M G. nuda S5 % . Liicking % (2009) X 55K B AT 10
T, feft T 330 MR RRE, MRS SCTFARBI AR EESE TR

oAb, B RCFARFHAR AT H W FL: Murtagh 55 (2000) LA Graphis scripta
M1 Ochrolechia parella ¥ EL, AT T HIACH TEAETE A T8 . AFRAL 155 77 () 1 22 44
$2IL DNA, BfEHLY G 218~263 N2 AT DNA Fr B R, KA A T34 1 fi T 1%
FeitE—3, AFRSREC AR 7 EEAUE .

Rivas Plata 2§ (2008) LA Mangold 5 (2008a) R4 AL R RUASAE, EVCKE
FLAE} (Thelotremataceae) )2 #E I N S F A FL. Mangold (2008). Mangold 4§
(2008b). Mangold 2 (2009). Rivas Plata & (2010a, b) Z5\AJ 702454 . Rivas Plata
%% (2011) 3T Graphis sensu Staiger 317 T #5743, ¥ G. acharii- G. dussii~ G. marginata-
G. nuda ®1 G. symplectaiX 5 B (groups) HANEHT G FH 1 Allographa Chevall.J& -Rivas
Plata £ (2012a) X Rivas Plata #1 Liicking (2013) % KB E I HAT 7 KGR, fH
BEEMESEBTRZENRE. BEXN XFRB A HME RN R, R
Asterothyriaceae . Gomphillaceae I Solorinellaceae 3 FFHIIE 4% I+ AN L7 A& F} (Baloch et
al. 2010; Rivas Plata and Lumbsch 2011; Rivas Plata et al. 2012a, b). X FKEHAERTE 4
WRE, HopsC RWAF T4 3 8%, Hit 80 RJE (3£ 6) 2000 24T (Rivas Plata ef al. 2012a;
Rivas Plata and Liicking 2013; Rivas Plata et al. 2013; Liicking et al. 2013; Lumbsch et al.
2014).
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Table 6 A checklist for subfamilies, tribes and genera in the recognized Graphidaceae

Subfamily: Fissurinoideae Rivas Plata, Liicking and Lumbsch

Clandestinotrema
Cruentotrema
Dyplolabia
Fissurina
Pycnotrema

Subfamily: Gomphilloideae (Walt. Watson ex Hafellner) Rivas Plata, Liicking and Lumbsch

Actinoplaca
Aderkomyces
Aplanocalenia
Arthotheliopsis
Asterothyrium
Aulaxina
Calenia
Caleniopsis
Diploschistella
Echinoplaca
Ferraroa
Gomphillus
Gyalectidium
Gyalidea
Gyalideopsis
Hippocrepidea
Jamesiella
Lithogyalideopsis
Paratricharia
Psorotheciopsis
Rolueckia
Rubrotricha
Tricharia

Subfamily: Graphidoideae Rivas Plata, Liicking and Lumbsch (including 3 tribes as following)

Graphideae Rivas Plata, Liicking and Lumbsch
Allographa
Anomomorpha
Diorygma
Glyphis
Graphis
Hemithecium
Kalbographa
Leiorreuma
Pallidogramme
Phaeographis
Phlegographa
Platygramme
Platythecium
Sarcographa
Sarcographina
Schistophoron
Thecaria
Thecographa

Ocellularieae Rivas Plata, Liicking and Lumbsch
Ampliotrema
Compositrema
Fibrillithecis
Gyrotrema
Leptotrema
Melanotrema
Mpyriotrema
Ocellularia
Redingeria
Reimnitzia
Rhabdodiscus
Stegobolus




Subfamily: Graphidoideae Rivas Plata, Liicking and Lumbsch (including 3 tribes as following)
Thelotremateae Rivas Plata, Liicking and Lumbsch
Acanthothecis
Acanthotrema
Asteristion
Astrochapsa
Borinquenotrema
Carbacanthographis
Chapsa
Chroodiscus
Crutarndina
Diploschistes
Gintarasia
Heiomasia
Leucodecton
Melanotopelia
Myriochapsa
Nadvornikia
Nitidochapsa
Pseudochapsa
Pseudoramonia
Pseudotopeliopsis
Schizotrema
Thelotrema
Topeliopsis
Wirthiotrema
Xalocoa
Graphidoideae: Glaucotrema
Subfamily: Redonographoideae Liicking,Tehler & Lumbsch
Redonographa
Gymnographopsis

XM B SO AR B AR 53 2K 2 F L DA AR B AL R A 45 & 125 & 0 i 7
1) 5% SRR HE R

B4, Behera 55 (2003, 2004) X 3L AR 5 AN g 77 ST AR SR, A
rRiE T BERR IS A TEEY) T SSA (superoxide-scayenging activity) Al M4 55
AL HT I 77 XOI (xanthine-oxidase inhibitory) [ 1. Behera (2006) X M Graphis
guimarana~ G. nakanishiana M G. schizograpta "z I3 7 B 42 B A -2 $00 ) 7 e PR It
T A AU Bl AT B A B AR NS TR 5T o 3R 3 24 1) R IR (AT B 245 U

3. PEXFRBHRESE

A e [H S AR RHIAR IR 7245 T Krempelhuber (1868) XF Graphis balbisii Fée HI3RA .
Bf )5, {4 Leighton (1869). Rabenhorst (1873). Krempelhuber (1873, 1876). Nylander Al
Crombie (1883)~ Hue (1891) }% Paulson (1925) Z52#3 )% B H]1E . Zahlbruckner (1930b) it
# 7 ESCFACRBACT Graphis< Graphina. Phaeographis Phaeographina % Opegrapha
[ 59 Nr2mfn, BLEE S1FR, 8 N RHAL, Glyphis #i1E NERACE} (Chiodectonaceae)
F) 1 A 1 A8 Fh T LRI - Zahlbruckner (1933b, ¢) i8X} [ S5 ) S AR BHEAT T HFFT . Lamb
(1963) Xf H EARER AN SIS SCFAHEAC Y 5 & 23 FPdhdT T HiE.

FLF) 20 20 70 FFARLIK, A4 v B A 22 5 AT Hh B SO AR AR BB T A GE
U1 Wang-Yang il Lai (1973, 1976). Wei 1 Jiang (1986). Wu (1987) & Wu #iI Qian (1989)
& AREBCTARBHUAR B TT, WHIEE A Thrower (1988) #4T. (HEHALE

¢« 10 -



