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Abstract

The genus Lecidea belongs to Lecideaceae, which is the typical genus of Lecideaceae, including ap-
proximately 100 species in the genus. In China, systematic studies have been barely done on Leci-
dea, and 40 species and 1 variation species have been reported. Because of the wide distributions
of the genus Lecidea, its morphological structures have variations. Other crustose lichens that are
superficially similar with a hand lens include species of Lecidella and Porpidia. In the paper, a pre-
liminary study on morphology and chemical components was conducted between the three genera.
Meanwhile, with the help of molecular phylogeny methods, the phylogenetic relationship about
the genera were studied. The phylogeny of Lecidea, Lecidella and Porpidia species was studied,
based on ITS sequences using ML analyses. Phylogenetic relationships among 17 individuals
representing 7 Lecidea species, 5 Lecidella species and 5 Porpidia species, mainly from different
countries around the world, were included in the analyses. Our phylogenetic analyses supported
traditional genera delimitations based on morphological and chemical traits in most but not all
cases.

Keywords

Lecideaceae, Lecidea, Advance, Lecidella, Porpidia

IR BIIREREHEXRZERHRA

MAREW - mBds, FARHRE - e

BB R, ARl EHEOR b, B BEATT
Email: 1019465928@qq.com, “zxg_lichen@163.com

Wk H . 20184F2H19H; FHHEM: 20184F3H2H; KA HM: 20184F3H9H

N
b
Y,

TEEH .

SCEFIF: BRETE « INFEERE, B « BT WORJR BT U e S AR KR Z I B I0). #AWE T, 2018,
7(2): 93-100. DOI: 10.12677/br.2018.72013


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2018.72013
https://doi.org/10.12677/br.2018.72013
http://www.hanspub.org

BI/RAEE « NFeEE, BIANERRL « Fif (2

m =

MRBEE TR, EMKRNERE, BRrEHME100%H, TENKSTTRRRBREBTED,
H P 2B AR (Lecidea Ach.) R40F, 1&F. HTEBESF) 2, EHRZBERSEH LT FE
BRK, EHESLESEMARE (Porpidia Korb.)H/NNAK & (Lecidella Korb )R AL, ASCHHISH
RENBRSZENERSFENER, FNERSFRA¥FAAFER, BRBZRBUEERXR. £
WA BUNCBISIRE B 240 7 T AR X i Lecidea)8 7/ F . Lecidella)@ 5/ Rl Porpidia)g 5/ (IITS
ERWFF, MARKURAZMLMBRZEABZANRERERR. RARBXRNEANERS5£S%
TEARRENRITEER—H

KA
FARR, WARR, FRERE ARRE, BNKR

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. RREEHEEX RO

AR T AT FRERL R, AR MDA — AN E Iy ). AR H A T 57 T 18 39 2 1803
£E Acharius #2371 4K J& (Lecidea). 1826 4F Chevalier @37 7 AR, Ki%Fl/> N Lecanora. Lecidea Al
Rhizocarpon —/M&, # Lecidea & NiZEH MR [1]. 19 4 30 S BB ARAEHA 43 228 Fh )
LA, 1926 4 Zahlbruckner i1 £ 1200 Z AP Lecidea J& 7 2 Rk o Hisk, #E—D45/N T
KIEHITEW[2]. 1984 4 Hafellner 3@ id Aff 78 WA B AL A iR AR 73088, (R | Lecidea JEILHAA
Lecidea-type T-ZETTAS IR, FFks HA H AN -7 R T0 3% WA 8 A % 1% & [3]. Hertel T 1995, 2003.
2006 2007. 2009 F5k Jm bf WP 3 X A J 2EAT 2R Gek FE BT 52 1 0 AR e, B 7 ZE 0 SR e
KM, FHINZEN Lecidea-type, f-FHFEE, T, Mg, TLEB, FESHRMIRK. IR HA
AR IR LAY, HLTF A A KA S A B, 12290 W5 1 9 A< J8 A Rk SCEI AR J& [4] [5] [6]
[7] [8]. M ANTF & Hertel 42 Hi A< J&8 5 Ml SLAE 1926 4F Zahlbruckner 2 H (1 0 A< Bl b 1) — de fih 35,
24 H SO A # R 2E, BE BT A B TERE R T S AC TR . 1989 4 Rambold X3 i X ]
KB HAC AT I @ i %I BN Lecidea. Rehmiopsis A1 Cladopycnidium, AR5 32 I\ [F]i%35%) 43 [9]. 2008 4
Kirk 75 3 B 27 1] S o R S e A T TR 1] 20N, R0 PR H . MAREH10].

BEE 7 TAEMFERI R, ) Z R TR 25 fEIEs . HhERAL 2207 E 1 oy 85 07
EIEAE b, GG 0TI, SEIL T AR 2 RE VT TN 75 LA K AR A B TOW 4y G R 2 A
WFFC, HEwmn T HAR SR I T 4R 7R T I AL . 2011 48 Schmull X AR J& 22 AN 38 B fr itk AT 70 14
Yo, A AR B AR ue SSUL nuc LSU. 5.8S. mit SSU. RPB1 fll RPB2 F41], fiiHi 1926
4 Zahlbruckner $i& H1E1 7 LA & Ta s R 2 B AR B E R, T Hertel $& H 8 SN A & (1 T
AAERAR R, PRSI Hertel 7€ 1 RIAC & YuBE T IERATE[11]. 2014 4 Fryday J8Id % A& ITS.
mt SSU. nuc LSU. RPB1 M1 RPB2 f@ 73 #fr, JFai&HIEAS . MR AL 4L, H 6#48 4<% (Bryobilimbia)
T SCHI A & A i) 23 ok [12]

DOI: 10.12677/br.2018.72013 94 JERZIEERTI


https://doi.org/10.12677/br.2018.72013
http://creativecommons.org/licenses/by/4.0/

BI/RAEE « NEeEE, BIANERRL « Fif (2

] A1 25 38 555 X A R (R 22 2R Gt 7 it — M [X P P A e B8 7 1 2 i — X et A 22 R P R A Y
KB HAHEATHARTE . B ATRCN RS T XIREFE I AR X DA R R b X o9 A e b AR
(Hertel 1967, 1969, 1977, 2006, 2010). H i, tH 5y Py WA E KL 100 b

WA S8 ] Yt T DB, 20 T4 80 ARARLATT LT T FEl Py 2% %o R R 458 A 1) b 4 DR A R A 64T
YETE , ¥)E I b R IE . 1925 4F Paulson #E T B HTIC SR 1 4, P Lecidea auriculata [13]. 1940
A Magnusson ZEB 5T H O A S B i TE T H R A 8 HEACHT A 12 M[14]. 1963 4 Lamb X H Nl =
P 35 A A S8 AT 9, i 3 AR AR 4 sk Al 1 AN Lecidea tessellate [15]. Lamb - 1963 4F4fiE
TREATEEGE., HlH Lecidea @i 3 Fi[15]. 1968 4F Poelt Al Wirth #§i& T 1 [E H il & M Lecidea
JEHIAR 1 Fh[16]. 1979 4 Schneider #i& | = F. HINHLIX (1) Lecidea JEHIA 4 F[17]. 1984 4 Timdal
BT PU)I4E ) Lecidea JE A 1 Fh[17]. Thower T 1988 4E4iE T A [E & Lecidea JE A 1 F[17]. MJ5
45 8] JUT- 1 ] 2 2 At v [ 55 P AR SR 2R 4T 48 . 2002 4F Aptroot 254738 T A E A HLIX ) Lecidea J&
HbA 1 Ff L. aurigera [18].2003 4F Arocena, Zhu, Hall #i& 7+ [E 7545 1] Lecidea J& b4k 1 F L. plana [19].

PR 27 o] L 55 PN D A P T 9 18 A 3] 1973 447 F ol A A B R E TR B R E PSR P9I, &
BEE X Lecidea JE A 4 Fi[20]. FRITEH SHREGTE 1974 4708 T K HERFE BIFDUE ) Lecidea JEHhA 1
FR[17] BV 22 T 730 78 1981 411 1985 -4 iE | VH 7 [X () Lecidea J&#i4K 1 F L.auriculata [21]
1982 4 Hertel 52X MAEHRIE T 5 M4 Lecidea JE A 4 FH[22]. 1998 4Rl A# L - By B A SR kA 7E Gl
SR A ) — A C 3R T 5 M X WA SR b AR 3 R [23]. SR BRI ST 2010 4E A1 2012 AEAA 4R RIE TR E DU
= M AR AR R AT 40 5% 4 M[24] - Ak B AT EEE N ) S ARE P AR 8 (Lecidea)40 F, 1 A2 FH[27]

2. MRBREEXEXS

X A< J8 3¢ R T L B AL (Fungi) « T ZE 1 ] (Ascomycota) . 257544 (Lecanoromycetes). /4% H (Lecideales)-
WK F(Lecideaceae) . 1% @ HiA A 7 A 7ORADBOA B85 kB A N AR, A E B K, FRE SERESE,;
WEAER TN, A MR THRE, —BROARE, AKe, HRAOS, TREIMNKR,
BA A, HAR 0.2~3 mm AL, M. HAE A, SO EOE A, gl EeRL, B
RGE . WECRBARR, MIMABAENE; MR CIRENFTH B, BT AR 7%
BBURIE, ULV B o R 3R U W Rl i (14 1), B8R — MOk, BBEAR BB
s RATIEHE A, HRFTIMEEGOR, W LG AR FRELM, FEE 40~150 pm A5
ETSEEBEAAEER, BE. . . B, TR NEEY L, A RMERME S,
TRETIAK Lecidea-type, TN 8 i, LEEH, EHEIERKMEIE, TRk ML@wsis,
ANy TR ITERME AT 5352, TR K BAE TS — A o 22 40 AW 2K, FLiZ AL B35 e IR IR EDIR 235 4 (15
2). TG A B L7749 MY (K R AEAR W= ED confluentic acid. norstictic acid. hypostictic acid-
gyrophoric acid. planaic acid. 2’-O-methylanziaic. 2’-O-methylmicrophyllinnic acid. 2’-O-methylperlatolic acid.
4’-O-demethylplanaic acid [25]. WA J&E 2t 4 Aifd, MIARIE B REIH H A0, ZEHAR I EY 2 808
HA, BAWE. GRS,

WA S8 A T A A S8 e O N 8, AR TR ARG E BEN T R S5 A2 B AEEARYE, .
HR TR /N IAK JE (Lecidella) . AL 4K & (Porpidia Korber). Lecidea. Lecidella F1 Porpidia
TSR UL R AL 22 iy FAEAE— 6% 5%, Lecidea A1 Lecidella — 3% F 3 X HIET-LL R L5 £33
Lecidella =% 4% & A7 T H 5 F(Fungi). T3 [ 1(Ascomycota). #7544 (Lecanoromycetes). #%i5i H
(Lecanorales). Z%inifl(Lecanoceae), 1% @ A @ & Kt H SRRl BA B, iR aEE QK
O N AR s BB, M R FEE R A N B B AN R TS TREE
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Figure 1. The structures of apothecia A: The structure of lecideine apothecia; B: The structure of lecanorine apothecia [28]
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Figure 2. The types of asci; A: The Lecidea-type asci; B: The Porpidia-type asci ; C: The Lecanora-type asci [28]
2. FEBMAER,; A: MKETFENSE; B: MMKEFEMSS; C: FHRETENER[28]

Lecanore-type; fll2z K ZHANE G, G IRAEARE =9 — M 2234 B 2 (Xanthones) . 4T BR IR TiE S
(orcinol depsidones) X} 17 4[R2 (-orcinol depsides). —ifili 1k &4 (triterpenoids) [26]. Lecidea [F] Porpidia
ZHBE T MAK}, (H2 Porpidia FoRyZE. Ry s HE R RGFEE FREIHAN . @ BA I KA A1
T TN E Porpidia-type (14 2): FFEf7 A2 R MIZ2Rh & B3 AR — %A confluentic
acid. norstictic acid. hypostictic acid. 2’-O-methylmicrophyllinnic acid. 2’-O-methylperlatolic acid [27]. BT
REANEZ A Z S RAY &, AT ARG B X 7 P TE =A@ AR MERCOR . PR i e )
Lecidea. Lecidella A1 Porpidia f) ITS /74 BEAL I R A0 BT = ANE Z EAFERI &R, AITINTER

3. ARG AAENRIaE

FHF #3417 Lecidea. Lecidella #1 Porpidia 3L 17 &5 7113i% 5 NCBI b E, B 751
Flida . Fe bl & GeneBank 7515 7E % 1 . FIH MEGAT.0 #1(#) ClustalW J7iEEAT 2 7 FILLXS, S5
X FIREAT T TRE, OR B 18S A1 28S HHR 7 7 51| LL K SE BE ) ITS1.5.8S A ITS2 /551 . F1 A ] MEGAT.0
B BEGENN) M E R G K EW, Hoh B JEKME (Bootstrap) B & 04 1000, #EALER B K T %8
Minimum Evolution (ME). Maximum Composite Likelihood (ML). Neighbour Joining (NJ). Maksimum
Parsimony (MP). UPGMA %5777%[29] [30] [31] [32]. FIH MP. ML. NJ F1 UPGMA J5 7% P e B4 A 2
IR Z SR, BlbA e R IR 1 ORISR (ML) R 2 B #EA AR (UL K] 3).
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Table 1. The information about the sequences in the study

=1 AXFTRBFIIEESR

Fh 44/ Species 7= Hb/Locality GenBank J%1*5/GenBank Acc. No
Lecidea andersonii WRFE EU257687
Lecidea cancriformis WRFE EU257678
Lecidea fuscoatra 1 HQ650662
Lecidea laboriosa FIE EU259902
Lecidea lapicida 181 5] HQ650665
Lecidea polypycnidophora R EU257682
Lecidea silacea 1t 5] HQ650629
Lecidella elaeochroma i [ EU266082
Lecidella effugiens Bt KT453754
Lecidella euphoria E[H HQ650596
Lecidella greenii [liEZizR JX036151
Lecidella stigmatea +HIH HQ605937
Porpidia cinereoatra HiE KJ162308
Porpidia crustulata s KF303294
Porpidia macrocarpa HiE KJ162270
Porpidia irrigua eS| KJ162302
Porpidia speirea EH HQ650631
78 Lecidea andersonii EU257687.1 Australia
40 : Lecidea polypycnidophora EU257682.1 Australia
29 Lecidea laboriosa EU259902.1 Australia
[r—— Lecidea cancriformis EU257678.1 Australia
23 62 M— |_ccidea fuscoatra HQ650662.1 Germany
_99: Porpidia cinereoatra KJ162308.1 England
Porpidia irrigua KJ162302.1 England
100 | — Porpidia crustulata KF303294.1 China

99— Porpidia macrocarpa KJ162270.1 England
Lecidea lapicida HQ650665.1 Germany

100 Lecidella effugiens KT453754.1 America

36 Lecidella euphorea HQ650596.1 America

100 Lecidella greenii JX036151.1 Spain
_99: Lecidella stigmatea HQ605937.1 Turkey
[r—— Lecidea silacea HQ650629.1 Korea
33 L— Porpidia speirea HQ650631.1 America

Figure 3. Phylogenetic tree of Lecidea, Lecidella and Porpidia basing on ITS data of partial spcies (ML method)
E 3. MRE. NRKRBFRMRBERSME ITS FIRG A BRI (ML)
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b R 1:3500 /5

Figure 4. The current distributions of the genus Lecidea in China
4. BRTMKBESTEREASHRRL

Lecidea. Lecidella F1 Porpidia 7EJEASFAMETIFRHE 34018, %2, {5 Lecidea 1 Porpidia HA
A AEAR = B B, —# 344 confluentic acid . norstictic acid. hypostictic acid . 2’-O-methylmicrophyllinnic
acid. 2’-O-methylperlatolic acid, 7 ML R4k &M H (M4 3), Lecidea 1 Porpidia —# 31k FE B #T,
Lecidea 55 Lecidea b FE B fizt, 5 TEASMEFIRFIE LA K 73 2 i (1) 45 R —F, Lecidea A1 Porpidia 3 J&
T-MACEL, Lecidella J& T 25758t Lecidea. Lecidella 1 Porpidia oAt Ff (1) 5+ 5 i B = sl A5 %,
=B RG R G A Rt — 25,

4. PEIZEAMKEBRIEM SRR

HRAR AR 0 3, AR (A e [ S0 AR = H AT SRRV L 4R AT
TR BREA . G, FEEAK. PR, FE. ZWEAIET A 2 MEEK. 1M
X DU LA (L 4). o 0P A B 7 o [ (5 P A T 0, AT SR 7 IR A 2 R
ZRIH AT, TR AR A ORISR SEE N, B E RN R R, BRS04
VR -

5. &g

PR BHE A SR B A, AR T AR AR B B A R . WA R AR R, &
LY AR B EL R . 0T XA R R TERE DR AE AR 2 B4, BLAE)T SR AR AR SCH AR i o
AW I E BT XS R AT 7T, GBI R AU 45 A SR T R AR B SO, X
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WA Rl ANUA s (R AR g 2 T AT TS 22 B A S i EAT BB, 4k T LSt B 3 AN — S
BTRGERAW, 5 HEEE R XS ACSE NS BRI A 1 X 73 B SR L 6 5 5 T
E S

EHEWmHE

oK B 28 BL #4100 H (31670023) .
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