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ABSTRACT

Aims:. Epiphyllous liverworts mainly grow on the leaf surface of vascular plants in tropical and subtropical evergreen
broad-leaved forests, which are a complex group of bryophytes. Due to their special physiological and ecological
characteristics, epiphyllous liverworts have great potential to become an indicator of climate change. To achieve this
goal, detailed information on species diversity and distribution is required. In order to explore whether the experience
and sampling intensity of observers significantly affects the detection probability and species diversity of epiphyllous
liverworts in field surveys, the present study conducted systematic sampling and comparative analysis of the
epiphyllous liverworts in the Wuyanling National Nature Reserve.

Methods: Through three repeated collections by four collectors with different collection experience at the same time
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(30 minutes per person) and in the same area (Tieluji to Huangjiadai), this study analyzed the differences between the
number of leaves with epiphyllous liverworts and liverwort diversity among the four observers.

Results: There are 36 species of epiphyllous liverworts obtained from 11 genera and 5 families. One species (Makinoa
crispata) was newly recorded in the area and reported as epiphyllous species for the first time. The observer’s
experience has no obvious impact on the detection probability of epiphyllous liverworts, but has a significant impact on
the species diversity, especially for the diversity of general species and dominant species. It is speculated that this
difference is mainly caused by the collection strategy of different observers. Meanwhile, this study also showed that the
species diversity of epiphyllous liverworts increased with the increase of sampling intensity, and the collection results
jointly participated by the four observers reflected a high sampling adequacy.

Conclusion: The results show that for epiphyllous liverworts, a group that is often considered difficult to collect and
identify, with necessary pre-collection experience training, non-professional observers also can perform conduct

surveys of epiphyllous liverworts.

Key words: climate change; bryophytes; sampling method; Wuyanling National Nature Reserve; species diversity
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Fig. 1 Map of sampling line of epiphyllous liverworts in the
Wauyanling National Nature Reserve, Zhejiang Province
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Fig. 2 Box plot of the number of leaves (a) and species (b) of
epiphyllous liverworts collected by four observers (solid line in
the box shows the median value, A, B, C, and D indicate the
degree of collection experience from weak to strong)
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Fig. 3 Venn diagram of collected epiphyllous liverworts among
four observers (A, B, C, and D indicate the degree of collection
experience from weak to strong)
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Fig. 4 Species number of epiphyllous liverworts collected by
four observers in three sampling efforts (A, B, C, and D indicate
the degree of collection experience from weak to strong)
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Fig. 5 The species richness interpolation and extrapolation sampling curve and sampling adequacy curve (c) of epiphyllous
liverworts collected by each observer based on the number of leaves (a) and sampling coverage (b) at different rank (A, B, C, and D

indicate the degree of collection experience from weak to strong)
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X RAS B = B AR E YR 2 R, RN
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fr3hnE 20y, B 2 B A S SRR
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W E B A0 A LI 2R 8 I 3E 1 I (Nilsson &
Nilsson 1985; Nichols et al, 2000; Archaux et al,
2006). JEHXST KA FFE, Alexanders$(2012)
(R FL R B, B —E A R 7R X B B
Tl Asclepias meadii BE B & I B A 1 R,
1M 344 K4 3 1 28 & 0 AT DL R B 4 350 B B (1)
90%-99%. T~ Bt A2 & SRAE W 22 43 A 78 [ 7KL
2. WP E S EUA e M SR 55 RE 1) F T AR B
SRERE AR IX, E R AR 1 X0 2 BEHOIR 4 A
TEARKIVERPRE, T2 INSURE KR
FE 5 A RE SRS — A3 X AR 78 43 B 0 b 22
KAoaAifg B . Ft, @WAESFIREEF, "hEH
R E R, [FIBR R AR 3T B R AR
BRI, FA BT3RS S S A 2 A

AT FT L5 1 N A Ja HoAth Hh X T F i i AR 2R
TEPIR AR IR AL T 250 S0 FF . B R X i pfs
A RAE N IX — A R B AN R T
(PIZERE, anhn LAs E R R EERT A IR, B2
EL SRR N 5112 DA R BT i b A 3 54
VIR A, N4 T B AE B SRR TR AR
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et AL LY T T 8,
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Appendix 1

A checklist of epiphyllous liverworts from Tieluji to Huangjiadai area of Wuyanling National Nature Reserve and the

species composition of epiphyllous liverworts collected by four observers with different collection experiences

https://www.biodiversity-science.net/fileup/PDF/2022685-1.pdf
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Appendix 2 Bar plot of total leaf number of 36 epiphyllous liverworts

https://www.biodiversity-science.net/fileup/PDF/2022685-2.pdf
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Appendix 3 Distribution of host plants of epiphyllous liverworts collected by four observers with different collection experiences

https://www .biodiversity-science.net/fileup/PDF/2022685-3.pdf
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Appendix 4 Bubble plot of the leaf number of epiphyllous liverworts collected by four observers with different collection

experiences
https://www.biodiversity-science.net/fileup/PDF/2022685-4.pdf
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Appendix 5 The number and checklist of accompanying species of 36 epiphyllous liverworts

https://www.biodiversity-science.net/fileup/PDF/2022685-5.pdf
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A checklist of epiphyllous liverworts from Tieluji to Huangjiadai area of Wuyanling National Nature Reserve and the
species composition of epiphyllous liverworts collected by four observers with different collection experiences

Appendix 1

Y& Species SKAE#E AObserver A K4E% B Observer B K43 C Observer C - K4E3# D Observer D
FHZL B L Cheilolejeunea trapezia + + + +
%10 Bk % Cheilolejeunea xanthocarpa + + + +
Pl Cololejeunea appressa + + +
Y5 HEmE L Cololejeunea denticulata + .
FEHEEEE Cololejeunea floccosa + +
HiApEs Cololejeunea inflata + + + +
fiH-pelk 2 Cololejeunea longifolia + + + +
PR PERE S Cololejeunea macounii +

FPewEE  Cololejeunea peraffinis + + + +
FSPEEEE Cololejeunea planissima +
WM E S Cololejeunea pseudofloccosa + + + +
Y IKPEiEE Cololejeunea schmidtii + + + +
R IH-JEf% Z Cololejeunea shibiensis +

HPEis s Cololejeunea spinosa + + + +
5T RPEis e Cololejeunea subfloccosa + + + +
PeEPEEk 2 Cololejeunea subkodamae +
5 PE% L Cololejeunea tenella + + +
M7/ % Colura tenuicornis + + +
HA k% Drepanolejeunea erecta + + + +
G4 Drepanolejeunea fleischeri + + .
4= 4185 % Drepanolejeunea foliicola + + + +
H A2 Drepanolejeunea ternatensis +

WYL Lejeunea flava + ¥ + 4
/INHZHEE Lejeunea parva +
PEEET% L Lejeunea tuberculosa + + + 4
M- Leptolejeunea subacuta + + + +
P41 2 Microlejeunea punctiformis + + + +
#HILHHZ Frullania aoshimensis + +
S g & Frullania moniliata +

ZIEEME Frullania muscicola +

MRS Makinoa crispata +

X#H Metzgeria furcata +
R M Radula acuminata + n
K mEEE Radula cavifolia +
R w2 Radula kojana +
R 2% Radula oyamensis +
=it Total 17 22 24 30
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- ?’% Leptolejeunea subacuta
Cololejeunea spinosa

s Cololejeunea peraffinis

J% Cololejeunea longifolia

ﬂ‘f‘i Drepanolqeunea foﬁ:cola
Drepanolejeunea erecta

1.’5F ﬂE, £ Cololejeunea schmidtii

|2 Cololejeunea tenella
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Cololejeunea inflata

% Lejeunea tuberculosa

4 ;l‘ Colura tenuicornis
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Dre anolejenmea eischeri
Chez olejeunca xanthocarpa
9? Chedolejeunea trapezia
ﬁﬁﬂﬁ Cololejeunea planissima
Metzgeria furcata

EI 1) H: F ruilama aoshimensis
Co[ole;eunea floccosa

adula oyamensis

@ ¥ Radula kojana

Radula cavifolia

Makinoa crispata

H: & Frullania muscicola
Eﬂ‘l’ﬂ‘ Frullania moniliata
Lejeunea parva

ﬁ%ﬁ é Dre anolejeunea ternatensis
B

)% Species
&
?&zﬁ

olole eunea subkodamae
Cololejeunea shibiensis
5 Colo ejeunea macounii
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Appendix 2 Bar plot of total leaf number of 36 epiphyllous liverworts
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Appendix 3 Distribution of host plants of epiphyllous liverworts collected by four observers with different collection experiences

KAEH I AR AL Wt AR £ FERRIT EREPRAEM 8 > 2 K
Observer Number of host plants Species number of host plants Frequency of leaf number > 2 per host plant
A 80 56 8

B 72 56 14

C 75 58 10

D 64 55 20
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R E Radula oyamensis -
R fR ¥ E Radula kojana =

KW % & Radula cavifolia -

I Kb 3 ¥ Radula acuminata -
BEHHEF4% 5 Microlejeunea punctiformis -
X # Metzgeria furcata -

MR ¥ Makinoa crispata -
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€0 21| 5 5
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Appendix 4 Bubble plot of the leaf number of epiphyllous liverworts collected by four observers with different collection experiences
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Appendix 5 The number and checklist of accompanying species of 36 epiphyllous liverworts

Fh4 Species fEAERl Accompanying species

N 29 B HIZXJEf%E Cheilolejeunea trapezia, %145 Cheilolejeunea xanthocarpa, {#H#Ef#%E Cololejeunea

Leptolejeunea appressa, 4HiA#EHEE Cololejeunea denticulata, FHiAE#EE Cololejeunea inflata, #5iJEiE Cololejeunea

subacuta longifolia, BEiAPE%E Cololejeunea macounii, fJEHE#E Cololejeunea peraffinis, Hikipil#%E Cololejeunea
planissima, #IFFEHEHEE Cololejeunea pseudofloccosa, ¥ ERHE%E Cololejeunea schmidtii, BRIk
Cololejeunea shibiensis, $il#E%# Cololejeunea spinosa, FJipEl#% s Cololejeunea subfloccosa, JEHRHEHEE
Cololejeunea subkodamae, FFiVfEk% Cololejeunea tenella, #ZHf4 % Colura tenuicornis, HAs ke
Drepanolejeunea erecta, 7% [K41 %% Drepanolejeunea fleischeri, M4:41#%% Drepanolejeunea foliicola, # 1L F-H-
& Frullania aoshimensis, 5fi B2 Frullania moniliata, # @455 % Lejeunea flava, JE24#5E Lejeunea
tuberculosa, X% Metzgeria furcata, BEMF£F8%% Microlejeunea punctiformis, 427 =% Radula acuminata, 2:MH
#2 % Radulakojana, 7RV Jw*% Radula oyamensis

I 2 22 Ff: HZEJEM%E Cheilolejeunea trapezia, %14 /E6##E Cheilolejeunea xanthocarpa, M JEf#E Cololejeunea

Cololejeunea

longifolia

P2N

appressa, 4ik¥El#E Cololejeunea denticulata, FIUJEREE Cololejeunea inflata, FPEf#%E Cololejeunea

RN

peraffinis, Ui HEl%E Cololejeunea planissima, #IAFESEHEE Cololejeunea pseudofloccosa, ¥ ERIEHEE
Cololejeunea schmidtii, H¥Ef# % Cololejeunea spinosa, FEIEEEE Cololejeunea tenella, 4% 1% Colura
tenuicornis, HZA % Drepanolejeunea erecta, %% (K& #%% Drepanolejeunea fleischeri, M-A:41 2
Drepanolejeunea foliicola, ¥ fa4llik% Lejeunea flava, PE2E4Ni% % Lejeunea tuberculosa, 2= HHfi s
Leptolejeunea subacuta, X # Metzgeria furcata, HEMH-£Ff% 2 Microlejeunea punctiformis, 427w % Radula

acuminata, %<V # Radula oyamensis

Cololejeunea

peraffinis

et
Lejeunea

tuberculosa

H A ks
Drepanolejeunea

erecta

22 Ff: HZEJEM%E Cheilolejeunea trapezia, #1456 Cheilolejeunea xanthocarpa, {#H#Ef#E Cololejeunea
appressa, 4ikEl# e Cololejeunea denticulata, [TiAJER%# Cololejeunea inflata, M JEfi%# Cololejeunea
longifolia, #Ei5¥EH%# Cololejeunea macounii, i EJEflE#E Cololejeunea pseudofloccosa, HyEf## Cololejeunea
spinosa, VI IKJif## Cololejeunea schmidtii, ZEPif% % Cololejeunea subfloccosa, 4 iEJE%# Cololejeunea
tenella, 4% 1% Coluratenuicornis, H A5 Drepanolejeunea erecta, %% G412 Drepanolejeunea
fleischeri, M-E%15% Drepanolejeunea foliicola, ¥ LLIHM% Frullania aoshimensis, #41f5E Lejeunea flava,
PEEMBEE Lejeunea tuberculosa, 227k E Leptolejeunea subacuta, HEMH-£[#5% Microlejeunea punctiformis, 23
T ##E Radula acuminata

20 Ffi: H14JE#%E Cheilolejeunea xanthocarpa, 4i5¥El#%E Cololejeunea denticulata, [T4JEHE# Cololejeunea
inflata, @nJEE%#E Cololejeunea longifolia, PEUGJERS# Cololejeunea macounii, FE6## Cololejeunea peraffinis,
MREPJEEEE Cololejeunea pseudofloccosa, ¥ ECHEN# 2 Cololejeunea schmidtii, HlJEfi#E Cololejeunea spinosa,
FERIEM4E Cololejeunea subfloccosa, FEIRFE%EE Cololejeunea subkodamae, 4iiff1% % Colura tenuicornis, %
[REM%E Drepanolejeunea fleischeri, H A% Drepanolejeunea erecta, M4l #%% Drepanolejeunea foliicola,
Y MBS Drepanolejeunea ternatensis, 5 LZl% % Lejeunea flava, R % % Leptolejeunea subacuta, BEH-4F
fi ¥ Microlejeunea punctiformis, 285 i # Radula acuminata

19 F: MHZLJSE5E Cheilolejeunea trapezia, &JEH5% Cheilolejeunea xanthocarpa, AUiEHE# Cololejeunea
denticulata, 1A% E Cololejeunea inflata, fifi-Jifk# Cololejeunea longifolia, BEiAifif# Cololejeunea
macounii, FHPE#E Cololejeunea peraffinis, HiKJEHEE Cololejeunea planissima, fUFREPHEHEE Cololejeunea
pseudofloccosa, ¥ ¥t E Cololejeunea schmidtii, BIIVJEi%E Cololejeunea tenella, % Fo4t ks
Drepanolejeunea fleischeri, H/E41H#E Drepanolejeunea foliicola, 3 OZHE5E Lejeunea flava, JoEali s
Lejeunea tuberculosa, 2RMHE% Leptolejeunea subacuta, BIM-£Ff## Microlejeunea punctiformis, 287 Jif %2 &

Radula acuminata, AXlfm## Radula cavifolia
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Fi4 Species 4 F Accompanying species

T E 18 Fl: HZEEWEE Cheilolejeunea trapezia, #&JE%# Cheilolejeunea xanthocarpa, M-tk # Cololejeunea

Cololejeunea appressa, @§H-5E@EE Cololejeunea longifolia, ¥HJE@EE Cololejeunea peraffinis, #Hi55EHE % Cololejeunea

denticulata planissima, fHEHBEE Cololejeunea pseudofloccosa, JEMIHEEEE Cololejeunea subfloccosa, FEiHEm £
Cololejeunea subkodamae, FEWEHEEE Cololejeunea tenella, 4H /1 EH% Colura tenuicornis, ¥ FE 85 E
Drepanolejeunea fleischeri, HAffif## Drepanolejeunea erecta, #4lff# Lejeunea flava, JEE24%E Lejeunea
tuberculosa, 43Hi# 5% Leptolejeunea subacuta, KEH£T%% Microlejeunea punctiformis, 2R fi® # Radula
acuminata

R = 17 Fl: HZEEBEE Cheilolejeunea trapezia, #iHJif%# Cololejeunea appressa, 4Lk % Cololejeunea

Cololejeunea tenella

EPR RSV AU
Cololejeunea

pseudofloccosa

VFIRJEBE &
Cololejeunea

schmidtii

AR
Drepanolejeunea

foliicola

B AR 2
Microlejeunea

punctiformis

I PEh s
Cololejeunea

spinosa

oy O

denticulata, HIAJEHEE Cololejeunea inflata, @%H-JEk# Cololejeunea longifolia, #HYEG5# Cololejeunea
peraffinis, HIFEFEHEE Cololejeunea pseudofloccosa, % # Cololejeunea schmidtii, FlHE% % Cololejeunea
spinosa, #ifYEEEE Cololejeunea subfloccosa, HZA %% Drepanolejeunea erecta, ME%18%% Drepanolejeunea
foliicola, /NT4HE%E lejeunea parva, 2RI 2 Leptolejeunea subacuta, BEM-£F%% Microlejeunea punctiformis,
REWMEE Radula acuminata, 2RM @2 % Radula kojana

16 Fi: #HPEGEE Cololejeunea appressa, 4HikJEiE Cololejeunea denticulata, HIZFEEEE Cololejeunea inflata,
ek L Cololejeunea longifolia, ¥LJE&EE Cololejeunea peraffinis, #i5E#5E Cololejeunea planissima, ¥ IK
PefkE Cololejeunea schmidtii, H|$Ef% % Cololejeunea spinosa, Fh#ElE % Cololejeunea subfloccosa, Vi &
Cololejeunea tenella, H7A<ffif%% Drepanolejeunea erecta, M-E41%% Drepanolejeunea foliicola, ik ffifik &
Drepanolejeunea ternatensis, PE=24Hf#% % Lejeunea tuberculosa, 2RM-#f5 % Leptolejeunea subacuta, B -4 £
Microlejeunea punctiformis

16 F: MIZXJE@5E Cheilolejeunea trapezia, &JEH5% Cheilolejeunea xanthocarpa, &M% Cololejeunea
appressa, [1i4JE#EE Cololejeunea inflata, @45 Cololejeunea longifolia, ¥LJEk% Cololejeunea peraffinis,
KA EFEBEE Cololejeunea pseudofloccosa, BFM-FE@EE Cololejeunea shibiensis, #IJEf##E Cololejeunea spinosa,
ML HERE S Cololejeunea tenella, 41 %% Colura tenuicornis, ik 5% Drepanolejeunea ternatensis, HtE
%% Lejeunea tuberculosa, HASfif% % Drepanolejeunea erecta, 2RI {52 Leptolejeunea subacuta, B £
& Microlejeunea punctiformis

15 #: HUEBEE Cheilolejeunea xanthocarpa, -5t Cololejeunea longifolia, EEi5#E®E% Cololejeunea
macounii, fHFEEEE Cololejeunea peraffinis, FHi5HEGEE Cololejeunea planissima, #IAFEFEEE Cololejeunea
pseudofloccosa, HIFEf#E Cololejeunea spinosa, %% % Cololejeunea subfloccosa, i MEHE% £ Cololejeunea
tenella, %% [K415% Drepanolejeunea fleischeri, H A %% Drepanolejeunea erecta, JE40i4E Lejeunea
tuberculosa, 45 % Leptolejeunea subacuta, 2R M4 #E Radula acuminata, A¥#fm % Radula cavifolia

15 A 4G PEEEE Cololejeunea denticulata, FHIAFEREE Cololejeunea inflata, M- i Cololejeunea longifolia,
HIPEBE L Cololejeunea peraffinis, AR BHEWEE Cololejeunea pseudofloccosa, ¥FECHEREE Cololejeunea schmidtii,
UNMPER%E Cololejeunea shibiensis, #ilFEfkE Cololejeunea spinosa, H A ffifi % Drepanolejeunea erecta, ®EHE
%% Cololejeunea tenella, ¥ii%f4f%% Drepanolejeunea ternatensis, /NH45E lejeunea parva, JHt 4 &
Lejeunea tuberculosa, 2:Mi##k% Leptolejeunea subacuta, 227 ¥ % Radula acuminata

14 Ff: HiUJEGEE Cheilolejeunea xanthocarpa, M JT#% Cololejeunea appressa, 5% Cololejeunea
longifolia, FHPEME% Cololejeunea peraffinis, fHEEHEHEE Cololejeunea pseudofloccosa, ¥ EEik%E Cololejeunea
schmidtii, FZ/IPE6%#E Cololejeunea subfloccosa, FiEHEEEE Cololejeunea tenella, A%t %% Drepanolejeunea
foliicola, 115 %# Drepanolejeunea ternatensis, JEEE4Mf%# Lejeunea tuberculosa, 4RI %% Leptolejeunea
subacuta, F§¥%E# Makinoa crispata, BEH2F5# Microlejeunea punctiformis, # 5% Cololejeunea appressa,
e E Cololejeunea longifolia, FHPEf% % Cololejeunea peraffinis, fHH-EJEfEE Cololejeunea pseudofloccosa,
YFIRPEBEE Cololejeunea schmidtii, &% Cololejeunea subfloccosa, FITEHEREZ Cololejeunea tenella, &

2023 4E |31 4 |4 |22685| % 6 I



BT, MR, B, RM, MR, Bk, 85K TAE (2023) SRASEMEXT B AR B A R IR R 2 B S, AR 2R, 31, 22685.
doi: 10.17520/biods.2022515. https://www.biodiversity-science.net/CN/10.17520/biods.2022685.

Fi4 Species 4 F Accompanying species
£ % Drepanolejeunea foliicola, ¥.i%ffif#%% Drepanolejeunea ternatensis, JE224Ni%% Lejeunea tuberculosa, 4%
-5 Leptolejeunea subacuta, BI¥Z# Makinoa crispata, BEH-2Fk# Microlejeunea punctiformis

e 13 Fi: MHZEJSHEE Cheilolejeunea trapezia, 4HUkJEH4E Cololejeunea denticulata, J#HIJEHEE Cololejeunea

Cololejeunea

subfloccosa

AR Radula

acuminata

Bl
Cheilolejeunea

xanthocarpa

LiEY= o

Cheilolejeunea

appressa, JE#% Cololejeunea peraffinis, IREJEBEE Cololejeunea pseudofloccosa, HIWEHEE Cololejeunea
spinosa, JEAHSEHEE Cololejeunea subkodamae, FAESEEEE Cololejeunea tenella, #4411 # Drepanolejeunea
foliicola, # Al Lejeunea flava, JEE4NE5% Lejeunea tuberculosa, 2RI ¥ Leptolejeunea subacuta, 2R
W

13 Fh: FHZLEEEE Cheilolejeunea trapezia, 45 JEHEE Cololejeunea denticulata, MJEfif# Cololejeunea

Radula acuminata

longifolia, #HE@5 % Cololejeunea peraffinis, %i/MiJtf#E Cololejeunea subfloccosa, i JEE%E Cololejeunea
tenella, ZHff%E & Coluratenuicornis, HA &% Drepanolejeunea erecta, M E£16%% Drepanolejeunea
foliicola, /INT4HE%E lejeunea parva, HEEZ4NM%E Lejeunea tuberculosa, 2RI f% % Leptolejeunea subacuta, BEf
#F5% Microlejeunea punctiformis

12 A YIKHEEEE Cololejeunea denticulata, fifH-JEff# Cololejeunea longifolia, #Eik#Ef#z Cololejeunea
macounii, ¥FEBEE Cololejeunea peraffinis, ¥FIKPEE%#E Cololejeunea schmidtii, FIJE&%# Cololejeunea spinosa,
&M% Coluratenuicornis, HA %% Drepanolejeunea erecta, M2E4H#%% Drepanolejeunea foliicola, 111
HIE Frullania aoshimensis, JE241f% % Lejeunea tuberculosa, 425 # Leptolejeunea subacuta

11 Ff: #H-PEEEE Cololejeunea appressa, 4HikPEEE Cololejeunea denticulata, @5 ik & Cololejeunea
longifolia, 17 IKHEEEE Cololejeunea schmidtii, ¥$E@5E Cololejeunea peraffinis, i@ # Cololejeunea

trapezia subfloccosa, FEHEGEE Cololejeunea tenella, H A6 # Drepanolejeunea erecta, ¥ 4H&5 % Lejeunea flava, 2R
5L Leptolejeunea subacuta, R 2% Radula acuminata

T 11 Fh: HIZEJEHEE Cheilolejeunea trapezia, 4HIEHE Cololejeunea denticulata, §iHE&5% Cololejeunea

Cololejeunea longifolia, fHPE@5 % Cololejeunea peraffinis, FHEM%E Cololejeunea planissima, fHiEHEGEE Cololejeunea

appressa pseudofloccosa, ¥ CHEl%E Cololejeunea schmidtii, HIFEf%E Cololejeunea spinosa, % ihFEl#Z Cololejeunea
subfloccosa, FFIEFEMEE Cololejeunea tenella, J2M-# %% Leptolejeunea subacuta

L PEm 10 A @HHPE@EE Cololejeunea longifolia, FIJE#E Cololejeunea peraffinis, fUKITEFEHEE Cololejeunea

Cololejeunea inflata

(LA

Lejeunea flava

MAETE Colura

tenuicornis

P IRE S
Drepanolejeunea
fleischeri
e
Cololejeunea

planissima

pseudofloccosa, ¥ EGHElE Cololejeunea schmidtii, FFIFHEEE Cololejeunea tenella, H A< £ fif 25
Drepanolejeunea erecta, R f% 2 Leptolejeunea subacuta, FEZ 4N E Lejeunea tuberculosa, X & Metzgeria
furcata, BEMF -85 % Microlejeunea punctiformis

9 Fh: MZXJEEE Cheilolejeunea trapezia, 4H#Elk% Cololejeunea denticulata, 5 #Ef% £ Cololejeunea
longifolia, fHPEE% % Cololejeunea peraffinis, %% Cololejeunea subfloccosa, HA A% Drepanolejeunea

PAY

erecta, ¥ [CEMBEE Drepanolejeunea fleischeri, FE= 4% % Lejeunea tuberculosa, RIT#E5E Leptolejeunea
subacuta

8 fi: BJEHEE Cheilolejeunea xanthocarpa, AAfEk% Cololejeunea denticulata, FHJE%# Cololejeunea
peraffinis, f§mHEf%E Cololejeunea longifolia, ¥ KM Cololejeunea schmidtii, FEZE 4% Lejeunea
tuberculosa, 2RI {E k% Leptolejeunea subacuta, 2R =& Radula acuminata

8 fh: ZHi Sk Cololejeunea denticulata, el % Cololejeunea longifolia, ¥FEf#E Cololejeunea peraffinis,
HA A% Drepanolejeunea erecta, A4 % Drepanolejeunea foliicola, # 4l % Lejeunea flava, He= 4%
% Lejeunea tuberculosa, 2RI Leptolejeunea subacuta

7 EHPEESE Cololejeunea appressa, ZHiif# Cololejeunea denticulata, @§fif# Cololejeunea
longifolia, fUiAEHBEE Cololejeunea pseudofloccosa, H A ffif%E Drepanolejeunea erecta, A% £

Drepanolejeunea foliicola, 427 fi%Z Leptolejeunea subacuta

2023 4E |31 4 |4 |22685| 7 W



60

T, BRE, W, RN, MERR, WORER, A8, EAE (2023) SRARSRMEXT I HAE A R UL B R R R S . B2 R, 31, 22685,

doi: 10.17520/biods.2022515. https://www.biodiversity-science.net/CN/10.17520/biods.2022685.

Fi4 Species

fEAERl Accompanying species

W
Cololejeunea
macounii
B A
Drepanolejeunea
ternatensis

e s
Cololejeunea
subkodamae
X & Metzgeria
furcata
SRR &
Cololejeunea
shibiensis
HFLHHE
Frullania
aoshimensis
NG
lejeunea parva
ARIREE Radula

oyamensis

6 Fi: ik
peraffinis, 441852 Drepanolejeunea foliicola, ¥t2E4Hik e

/% Cheilolejeunea xanthocarpa, HAfif#% Drepanolejeunea erecta, FHFEE%E Cololejeunea
Lejeunea tuberculosa, M5 Leptolejeunea
subacuta

5 fi: HREYEEEE Cololejeunea pseudofloccosa, 4 Kt Cololejeunea schmidtii,

spinosa, JEEEA &

FlPEWEE Cololejeunea
Lejeunea tuberculosa, BFIM2F65% Microlejeunea punctiformis
% Cololejeunea denticulata, £Z/1JEf%% Cololejeunea subfloccosa, HE

4 Fl: AHUGHE EANE S Lejeunea

tuberculosa, R 85% Leptolejeunea subacuta

4P [IABEBEE Cololejeunea inflata, Ml 2 Cololejeunea longifolia, 2 -{# %% Leptolejeunea subacuta,
AT W% Radula oyamensis
3 Fln YFIRTEEEE Cololejeunea schmidtii, 2R &

punctiformis

Leptolejeunea subacuta, BH-£-i%% Microlejeunea

3F: HiLJEEEE Cheilolejeunea xanthocarpa, FHIEEE Cololejeunea peraffinis, J2i# 4% Leptolejeunea
subacuta
3 M MBS Cololejeunea tenella, BEM4F5# Microlejeunea punctiformis, 2875 % # Radula acuminata

3 Mh: fEMPEEEE Cololejeunea longifolia, X% Metzgeria furcata, 4RM-5# {55 % Leptolejeunea subacuta

K= % Radula
cavifolia

R = Radula
kojana

2} RERIES
Frullania moniliata
MIEHE Makinoa
crispata
MBS
Cololejeunea
floccosa

B H N E

Frullania muscicola

2 fh: HAfE Drepanolejeunea erecta, M-4:41#%% Drepanolejeunea foliicola
2 b MEIESEGBEE Cololejeunea tenella, 225 Leptolejeunea subacuta
1 Rl 2% Leptolejeunea subacuta

1 Fp: FFEEEE Cololejeunea spinosa

0 #h

0 #h
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