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Numerical classification, ordination, and species diversity of bryophytes along

elevation gradients in Xiaoqinling
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Abstract: Bryophytes are widely distributed and constitute an important part in vegetation diversity. More than 20,000
species of bryophytes are found worldwide. Bryophytes play important roles in the ecosystem, particularly in water balance
and nutrient accumulation. However, bryophytes are smaller than vascular plants and are often ignored in ecological studies.
Spatial patterns of species diversity along the elevation gradient are of great significance in illuminating community ecology.

What is the distribution pattern of bryophyte species diversity along an elevation gradient? We do not find the related
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research in China. The Xiaoqinling National Nature Reserve is located in Lingbao (34°23'—34°31'N, 110°23'—110°44’
E, Henan Province, China). This nature reserve covers 31 km from east to west and 12 km from north to south, and
spreads over a total area of 15,160 km®. The reserve harbors the highest peak in Henan, with an elevation of 2413.8 m. The
area has rich biological resources with a diverse and complex vegetation composition. We constructed 53 plots in a 400—-m’
area (20 m X 20 m) along the altitudinal gradient in Xiaoqinling, collected all bryophyte species encountered in these 53
plots, and recorded habitat types such as ground, tree trunks, roots, and rotten wood. Investigators carefully checked every
corner of each plot to collect all bryophyte species growing on the plot. A total of 1378 specimens were collected. All
specimens were transported back to the laboratory and identified. The bryophyte community was classified using multiple
regression trees. Ordination analysis was conducted by canonical correspondence analysis, and the generalized linear model
was used to study the distribution pattern of species diversity along elevation gradients. Resulis were as follows. (1) The
collected 1378 bryophyte specimens belonged to 33 families, 89 genera, and 240 species, including 226 species of mosses
and 14 species of liverworts. (2) The bryophyte community was divided into four categories by cross validation; 1.
Brachythecium populeum + Plagiomnium succulentum + Plagiomnium vesicatum; 1, Brachythecium albicans +
Brachythecium curtum + Thuidium kanedae + Mnium laevinerve ; 111; Thuidium kanedae + Jungermannia leiantha + Leskea
polycarpa + Trachyphyllum inflexum; IV : Brachythecium curtum + Plagiothectum nemorale + Plagiomnium integrum. (3)
The interpretation of the elevation, slope, and aspect to the distribution of the bryophyte species was 7.29%. (4) The
bryophyte species diversity increased with the increase in altitude. In this study, we examined the species composition,
classification, and distribution range along elevation gradients of the bryophyte species in Xiaoqinling. The diversity of the
bryophyte species along the altitude showed an increasing tendency and differed from the distribution patterns of trees,
shrubs, and herbs. Thus, this study provides a reference for research on bryophyte species coexistence and protection of
species diversity. Vascular plants and bryophytes coexist in an ecosystem and the relationship between vascular plants and
the bryophyte community is complex. However, we did not consider the effect of vascular plants on the bryophyte community
and these factors need further analysis. Environmental factors, such as climatic conditions, physical and chemical properties

of bark, and light intensity, must also be considered in future studies.
Key Words: MRT; CCA; elevation; species diversity; bryophyte
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1.1 AFE XA

INFEW R G 4% AR AR X TR B 4 R 52 T P 38 ( 34°23'—34°31'N, 110°23'—110°44'E)  {F- 3 X R 15 K
31 km, FALTE 12 km, 2 X HIFL 15160 hm®, FRAREE 363 81.2% , H WA 7 00084K 2413.8 m, TR fe i
W, AR DXL R Tl Bl PR A X i 2 UL T 5000 AR 11.2—14.2°C iR m BeAIRTLE — 17°C o
BRI 42.7°C , TR 170—215 d, 4EFE /K 620 mm 245,
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2.1 HEEYFh A

KAEM) 1378 Iy B EAYIbR AL it BN % E , 3 33 B 89 J& 240 Fh, Hih &£ 24 Bl 79 J& 226 i, 5 B
PIFELE) 94.2% ; 5525 9 B 10 J&@ 14 Bl (05 B FIEAY 5.8% , 5 FERAR, 53 MREHLE B R Z AR PR
M1 PR, INFEWE AR X E SR DSR2 B HERT 10 A2 REDL AN 5 2 B, AEZES Y
BHEYIF 2R R R 1 R, BERG/INEIS ARG X BB R 2 SR R 510 () &

F1 FBEEMERERL
Table 1 Overview of the plots
(2 & Z R

BT AL BHRZRE

FEHb 5 . B o . TR
Bryophytes Liverworts ki R Families Generas X
NO. . g . . Moss diversity . . . . Elevation/m
diversity diversity diversity diversity

1 12 1 11 8 10 1020
2 8 0 8 6 6 1073
3 14 1 13 7 9 1143
4 14 1 13 8 9 1170
5 9 0 9 6 7 1176
6 5 0 5 4 4 1220
7 7 0 7 3 3 1230
8 13 0 13 5 7 1270
9 10 0 10 5 5 1282
10 16 0 16 7 12 1320
11 12 1 11 8 9 1320
12 16 2 14 9 11 1370
13 9 1 8 6 8 1370
14 20 0 20 8 12 1420
15 12 0 12 7 11 1430
16 20 0 20 7 11 1470
17 14 0 14 6 9 1470
18 12 0 12 5 8 1520
19 22 0 22 8 11 1530
20 14 0 14 9 11 1570
21 17 1 16 9 13 1585
22 13 1 12 10 11 1620
23 17 1 16 11 13 1635
24 7 0 7 3 3 1660
25 14 2 12 8 10 1670
26 2 0 2 2 2 1720
27 24 0 24 9 18 1730
28 16 0 16 7 11 1770
29 5 0 5 5 5 1779
30 21 1 20 9 10 1820
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L A v Lo L i e
NO. diversity diversity Moss diversity diversity diversity Elevation/m
31 19 1 18 7 11 1830
32 14 1 13 10 12 1870
33 7 0 7 3 4 1870
34 29 2 27 14 23 1920
35 15 2 13 9 13 1923
36 19 1 18 9 13 1970
37 26 2 24 11 17 1970
38 7 0 7 5 5 2020
39 20 1 19 12 14 2020
40 10 0 10 7 10 2075
41 25 2 23 13 18 2080
42 23 1 22 13 18 2120
43 21 0 21 8 16 2186
44 9 1 8 7 9 2220
45 13 2 11 7 9 2284
46 26 4 22 13 17 2303
47 26 2 24 13 19 2315
48 11 0 11 6 7 2324
49 26 1 25 8 12 2339
50 17 2 15 8 12 2350
51 18 0 18 9 15 2378
52 21 1 20 12 15 2400
53 30 4 26 14 19 2413
F2 MBRHE. GRS EHRT 10 LAY F
Table 2 Statistics of number of genera and species in dominant families and abundance in dominant species
% B JE % M WA ZIE
NO. Families Generas Species  Species name Abundance
1 FH#EF} Bryaceae 6 41 KN HE Brachythecium populeum 96
2 EATHEERL Mniaceae 4 24 KA E#E Brachythecium albicans 95
3 JKEERL Hypnaceae 12 29 5 M- AT ¢ Plagiomnium vesicatum 78
4 FIEERE Thuidiaceae 5 19 TN HF 8 Brachythecium curtum 74
5 NEEF} Pottiaceae 14 23 KM-E T & Plagiomnium succulentum 61
6 ZH#EF} Entodontacae 2 13 RMEXT#E Plagiomnium acutum 48
7 A HHEERL Anomodontaceae 4 10 P4 LT EE Mnium. laevinerve 48
8 & El Jungermanniaceae 1 2 S5 WP Thuidium kanedae 47
9 WP R Leskeaceae 3 6 08¢ Taxiphyllum taxirameum 46
10 HR#EERlL Sematophyllaceae 2 3 LR ST EE Plagiomnium integrum 41

2.2 IR

MRT REFEIIUR 2 , MREARUEAT BT /NS | L s s A 00K 53 SRR 438, 0 58 SUSIE , 265

KA E T REM A 24 S50 > U AT ARy 4 25 (1 2)
1. KW %% ( Brachythecium populeum ) + K& k] #¢ ( Plagiomnium succulentum, ) + 5 &) %] #% ( Plagiomnium
vesicatum) V&, GG 1—35 SRR IZHETE 2 AT AEHEIR 1020—1923 m,
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11 JK 11 75 %% ( Brachythecium albicans) +5& W 7 #¢ ( Brachythecium curtum) +7%8 1) 1% ( Thuidium kanedae) +
SR HEAT & (Mnium laevinerve) FFVE , 0145 42—53 S HEMh KR 5 B2 A AEIEFHR 1970—2080 m (1 HbATF

1L G By 3PV #E ( Thuidium kanedae) + 6208 ( Jungermannia leiantha) + 78 % #§ ( Leskea polycarpa) + X ) #§
( Trachyphyllum inflexum) FEV% 055 36,37 ,38 1 40 ShEHL 2% F 240 A AR 1R 1970—2075 m,

IV . & M 75 &% ( Brachythecium curtum ) + 3 3 K &F ( Plagiothecium nemorale) + 4= %% &) }T #¢ ( Plagiomnium
integrum) REVE ,BLEE 39 1 41 SREHb  ZAETE S A TEIFIR 2020—2080 m,

30 — | WHE<1947  WR>1947
.60 -] 5 ; ;
3 W =2100 | #EHk<2100
§*§ w0l 1.89X 10% 1 — 35 Bl <-0.1101 | H[=>-0.1101
Q
|t ———
= 705:n— 12
2
=20
HuTE A T AR AHA
Ground  Dead tree Trunk Root Rock
127:n=14 534:n=2

1 AREEHESHYTHMSHEEER
Fig.1 Bryophytes diversity between different habitats
H AR Rz S B IR AR A 2 AR5 B
b A

B2 /MRS BERRIPREEEEY MRT 552
Fig. 2 Dendrogram of the multivariate regression trees
classification of the bryophyte community in Xiaoqinling Nature

Reserve

2.3 Hirds

SHEF AR IATE AR R DR, B/ T 0.05, ULRAHEF 1Y 45 5 T L4232 H Y R -1 X6 0 F o3 A 1) fidt e
i RS RN E 3 FR . BRI W R AN EE 3 TR R SRR ) = R R 7.29% , H
HHEE— SRR R 21.85% , 5 SR AE(E N 15.83% , & BEAEHET 5l 1 (0 70 A5 JEAS IS e 7 A 49 23 18] 40 A
FRIEREHIE T 0 AR f ka3

£3 RNREETFHEZERE

Table 3 The result of significance test of environmental factors

i K F Environmental Factors CCAL CCA2 1 Pr(>r)
K Elevation 0.99704 -0.07683 0.7041 0.001 ***
% Slope -0.12824 -0.99174 0.5145 0.001 ***
Wi Aspect 0.51398 -0.85780 0.2324 0.008 **

2.4 BHEEYF AV R S A kg R

B A S B SRR I AR DG (P<0.001 ), 111755 35 BE RN ) oK fig 3k 2] EKF-; B 6E g 24
PE SR SEABn KA BN B E K-, BEEYIFZAEVER B AR VR IR 4K 1Y 28 AA% R 3 i N1 4 Fis
B EEYIRN Z R R 0 AR AT R B R T R B ARV RV I R A S K AR A

TR E BRI (AARES3) BOIEHR ARG R AN 5 Br7R . KA K aE | (8] i) KT R 58 7 GE S
Y Fh R A AR Tz FE TR 1020—2378 m AR 43 A, T AR & (Anoectangium aestivum') B /)N 2P 6
( Haplocladium angustifolium ) F1JK 115 % ( Brachythecium albicans ) 25 W) Fh 50 0 T FRIBEAE
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FIPIEE AL (Thuidiaceae) , IZ VAR PRI 7 S FhEL T 7 -1 “ %o ’ OA \ N
47% SN TR R D0 B RE, KD T A" A4
( Brachythecium populeum ) . JK 1 7 #§ ( Brachythecium 2- 4 e OA
albicans) |5 M & %1 #¢ ( Plagiomnium vesicatum ) F1 % I A i igg
T 8% ( Brachythecium curtum) "A/INZE08 BSR4 X B H 3 L4 . . ! !
ﬂﬁo -2 -1 Cé)Al 1 2 3

ARHFFEEE R IR AR 1 A 55 T S B A 22 S
BR AR 294 57.5% %0 R ) T3 A 5 — 24
iﬁ EP ’ ﬁﬁjﬂ%‘?{ Eﬁ /:—E f%': jEﬂ'i bﬁ‘lﬁ ﬁ Eﬁ T E'E e @E % iFEF g ﬁé Fig.3 Relationship between topography factors and bryophyte
llﬁ ’ ﬁm%ﬁﬁ%ﬁ%iﬁﬁ%}ﬂ *E%T%ﬁzi%%ﬂg *i species distribution. In the figure dot and triangle represent
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Fig.4 distribution pattern of bryophyte species diversity along elevation gradients
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445 8¢ Anomodon dentatus

/NG EE Weisiopsis anomala

Km-45%% Entodon longifolius

KWE45%% Entodon dolichocucullatus

¥/ 8% Brachythecium populeum

KR8 Vesicularia reticulata

[l %5 %% Brachythecium garovaglioides
[El"f%ﬂﬂ Plagiomnium vesicatum

BB ¥ Brabhythecium piumosum

Ml %% Atrichum crispulum

/MR 8% Oxystegus cuspidatus

/I F-8% Homaliodendron exiguum
JNEF B A Andmodon minor var. bryouides
INEE R LA Andmodon minor var. integerrimus
/N BE )5 A5 fr Fissideus bryoides var. bryouides
/N EE Fissideus bryoides

Z%Df/]\;ﬂﬁ’{ locladium angustifolium
igﬁ% Hyophila stenophylla

éﬂﬁi?ﬁ*ﬁ Lindbergia brachyptera

J K 4aM 8% Ptychomitrium wilsonii
$2XT8E Mnium hornum

WHEFEAT 8¢ Trachycystis ussuriensis
B¢ Eurbynchuium laxirete

549117 %ﬂf%% Taxiphyllum giraldii
ZM-35 8% Brachythecium moriense

- Brachythecium uncinifolium

H A4 8% Rhynchostegiella japonica
228 )T #¢ Plagiomnium integrum
% ¥ 8% Brachythecium dicranoides
S @’é*ﬁ Archilegeunea planiuscula

SE R KT % Mnium laevinerve

f14eEmxaE Eurhynchium kirishimense
#% Anomodon viticulosus

kA A] Df§§ IJ'I‘*A‘ Jungermannia pseudocyclops
LFT-#% Schwetschkeopsis fabronia
gﬁ T & Brachythecium amnicolum
K #E Eurohypnum leptothallum
ERHEE Brachythecium piligerum
%lﬂ'ﬁ%‘ Taxiphyllum taxirameum

-3 8% Brachythecium curtum

#£M-FE 0 Trichostomum involutum
HFE2HEE Entodon pulchellus

BH-#% Merceyopsis sikkimensis

ENU A ﬁ’é Brachythecmm coreanum
H-45#% Entodon acutifolius

R-EJ LT 8% Plagiomnium acutum
REBMPEE Cyrto-hypnum fuscatum

K H ¥ 8% Brachythecium albicans
HiA:484% Entodon prorepens

Y62 & Jungermannia leiantha
i 8% Brachythecium procumbens

@ JT#E Plagiomnium cuspidatum
5?{‘&Hﬁﬂf§ Frullania polyptera
4fiH-45%% Entodon obtusatus

BIAL#EE#F Bryhnia brachycladula

#% Brachymenium nepalense
ﬁﬂf%%% Pylaisiadelpha yokohamae
K P8¢ Thuidium kanedae
JE-405E Lejeunea cavifolia
JPEE Thuidium cymbifolium
K478 Plagiomnium succulentum
K4 IKH% Pylaisiella robusta
FHA#EE Gollania robusta

MR %% Gollania neckerella

FHL B BE Leskea scabrinervis
MAHE Anoectangium aestivum
HRARTFFEF Brachythecium dicranoides
X 8§ Teachyphyllum inflexum
JbJ7 45 K% Pylaisiella sewynii
WiE#E Leptobryum pyriforme

J\Hi Rk EE Fabronia ciliaris
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1000

&5

Fig.5 The elevation range of bryophyte species distribution in Xiaoqinling nature reserve
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Appendix  Bryophytes species list and fauna distribution in Xiaoginling National Nature Reserve
YIFh Species [X Z2EH Floristic type YIFh Species X Z 25 Floristic type

TRERE Leptobryum pyriforme
Y45 25 Lejeunea cavifolia

JXALEE Timmiella anomala

SEM4EEE Entodon aeruginosus

=3 B &% Bryum pseudotriquetrum
KT8 Brachythecium garovaglioides
M [CEE brotherus leana

LT # Plagiomnium integrum

il 8 2 37 A2 b

Atrichum var. gracilisetum besch
WAL B KT &% Plagiomnium maximovicgii
KIRJR#E Fissidens nobilis

BIHEBE Brachythecium piligerum
HH#E Brachythecium pulchellum
FLIRB#E Fissidens areolatus
KNGS Weisiopsis anomala

W /N B Weisia exserta
H2F LT 6§ Rhizomnium tuomikoskii
LA T B Brachythecium

S JREEE Archilegeunea planiuscula

INHANESEE Atrichum rhystophyllum
JNIGHEKEE Fabronia ciliaris
‘BRF#E Brachythecium procumbens
KMELTEE Plagiomnium succulentum
R #EE Brachythecium coreanum
[ I AAREE Anoectangium clarum
Wi [FHBE Lsopterygium serrulatum
PIKEH#E Brabhythecium piumosum
R ANESEE Atrichum yakushimense
LN 2EEE Entodon viridulus
FMH & Brachythecium moriense
14 T 8E Brachythecium dicranoides
IR LB Owxystegus cuspidatus
S RBEE Fissidens anomalus
HREE Anomobryum filiforme Solms
ML 2 BE Leskea scabrinervis

5 A

JLRAF oA

[F S oA
FRE A
iy H DX ) A
RIS (h-H)
R A

e N oA

dufesk A

LA
LA T4 A
RIS (th-F)
FAEA ()
LA T4 1
RIS (- )
A
RIS A (- )
A

K5 T 9 2 4 K P
46

RIS (=)
A
HAHM

TR I 4 A
A

A A 16
SELA 4 A
LIRS
RIS
RIS (-
RIS (th-F)
A
AT A
S

it 7y
A

KA IKEE Pylaisiella robusta

K BIEE Thuidium kanedae

KT 8E Brachythecium albicans
8¢ Taxiphyllum taxirameum

B E) )T #¢ Plagiomnium vesicatum
KhTFF#E Brachythecium populeum
Fli-2H#E Entodon obtusatus

4t /NPIEE Haplocladium microphyllum

AT & IKEE Pylaisiella sewynii

WeBi 5 #E Brachythecium thraustum
SR EE Pylaisiadelpha yokohamae
N #E Brachythecium amnicola

R ) SE W EE Ewrbynchuium laxirete

I Z4ZEES chiloscyphus horikawana
KRV Thuidium cymbifolium
WFE LA EE Entodon pulchellus
FEMH ¥ Brachythecium curtum

R FEEEE Eurhynchium kirishimense
e VG - BE Taxiphyllum giraldii

KWBLEEE Entodon dolichocucullatus
IR 4G &% Prychomitrium fauriei

K KEE Eurohypnum leptothallum
KTE#E Brachythecium glauculum

K MHELTEE Mnium lycopodioides
SER AT Mnium laevinerve

S ERAR T #E Prychomitrium wilsonii
B 42T & Plagiomnium vesicatum
IR BT #E Plagiomnium acutum
ST EE Brachythecium uncinifolium
SIMEE Merceyopsis sikkimensis

H ARG & Rhynchostegiella japonica
BHF & Brachythecium campylothallum
W I ANEL#E Lindbergia serrulatus
SRI#E Teachyphyllum inflexum

R A28 %% Entodon prorepens

RWA3AE (h-H)
RIS (-
Jeil A oA

P Y 2 AT SN S A
[FHH: R A
Ji A A

VN il

J A oA

Jei A A
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RWI3AG (h-H)
P ERE
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PFf Species

[X 2255 Floristic type

PP Species

X 22 A Floristic type

BRPIEE Thuidium philibertii
Bet- 1 b &E Hyophila stenophylla
BRI BEE Bryhnia trichomitria

BRAR ELEE Bryum radiculosum

PR KA Eurbynchuium longirameum
4/ NAEE Weisia controversa

3[Rl 8 Isopterygium bancanum
MR EE Taxiphyllum cuspidifolium
JEM 205 5 Lejeunea sordida

‘EITEE Plagiomnium cuspidatum

Wi g AR Bl Amblystegium serpens
YK B B Leskea gracilescens
FRAERET#% Schwetschkea sinica

A K BE Anacamptodon fortunei mitt
1ZH: 22 JR8% Pohlia cruda

WA AT 8% Rhizomnium horikawae
EIGELT#E Plagiomnium tezukae

AN B A Y i

Andmodon minor var. integerrimus
MRS Gollania neckerella
INBEE#E Homaliodendron exiguum
HURN T8 Schwetschkeopsis fabronia

INRURRE Fissidens bryoides

I SEEEE Eurbynchuium filiforme
S AR BF Bryhnia brachycladula
A4 15 8E Anomodon dentatus
MEFEHE Bryhnia nocae-angliae
HHEME Jungermannia leiantha
B XUBHE Fissidens cristatus
FE 8% Vesicularia flaccida
Bt AEE Pottia truncata

S /NPIBE Haplocladium larminatii
ZHME Frullania polyptera
KABESE Entodon macropodus

ZBANTIEE Cyto-hypnum vestitissimum

LRI H-2E Isopterygiopsis muelleriana

TR K EE5R S AP Hypnum subimponens
FHHEE Camptothecium

KIKPEE Claopodium assurgens
RSP Claopodium gracillimum

B AES BE Atrichum angustatum
BEVEE Desmatodon latifolius

i 2R 75 B Anomodon rotundatus

IREEEBEE Entodon luridus

BRECEME Frullania chenii
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RIS (h-H)
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Jungermannia (S.) pseudocyclops Inoue
MR HEE HyophilaBrid javanica
THAR S v s

Eurhynchium kirishimense Takaki
INMIEE Platydictya subtilis

HH#E Bryum argenteum

R Z EHE Lescuraea radicosa

R I8 Vesicularia ferriei
IMINESEE Atrichum henryi

W55k Z B8 Haplohymenium triste
e FEMEEE Eurhynchium hians
HMNEE Platydictya jungermannioides
IR HEE Hyophila propagulifera

% A Brachymenium nepalense

I KAIBHE Encalypta apathulata

BTG JK#E Hypnum shensianum

BB EBE Rhynchostegium serpenticaule
AL KT EE Plagiomnium conferteidens

“EAHE Herpetineuron toccoae

KEE#E Tortula princeps

LR PIEE Claopodium pellucinerve
AR EERG 5 AE PP Campylium hispidulum
ANRUR B B

Fissideus bryoides var. bryouides

P R EE Fissidens plagiochloides
+H: FHEE Bryum tuberosum
WIEHEXT ¢ Trachycystis ussuriensis

B RBEE Fissidens strictulus
RI2HEE Entodon acutifolius

4= HEE Anomodon viticulosus

N BL# Bryum caespiticium

M35 Targionia hypophylla

SURTF#E Brachythecium plumosum

Bt/ NPIBE Haplocladium angustifolium
MAREE Anoectangium aestivum

LSS ¥

Eurhynchium savatieri Schimp

ik AAAEE Anoectangium stracheyanum
WL #E Entodontopsis wightii
FMIBEEE Gollania robusta

Z MBS Gollania varians

Bt W58 Eurhynchium coarctum
LENEEE Campylium prophyriticum
Wil 45 8% Prychomitrium dentatum
WK BE Fissidens tosaensis
/N B IR D

Andmodon minor var. minor

K M4H#E Entodon longifolius
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YIF Species [X 2255 Floristic type YIFh Species X 22 A Floristic type

IRRE#E Brachythecium dicranoides
ZYEMPIEE Cyrto-hypnum pygmaeum

FEATEE Rhizomnium punctatum

REBEMPIFE Cyto-hypnum fuscatum

ANA B Lindbergia brachyptera

IR AV B - g

Pseudotaxiphyllum pohliaecarpum

G A

TrichostomumBruch brachydontiumBruch

Bemt K &% Rhynchostegium fauriei

FEM RURB#E Fissidens perdecurrens

SEMT K BE Rhynchostegium subspeciosum

R SEMKEE Eurhynchium eu

PEATEE Mnium hornum

FRARZLEEE Chiloscyphus sinensis

W EE Leskea polycarpa

3 1 ) g A o

Plagiothecium formosicum

SN PIEE Thuidium submicropteris

SR AR EL#E Bryum bornholmense

Bet- 4 F1 %% Barbula subcontorta

& JKEE Pylaisiellapolyantha

FLMEF Miyabea frutcella

ANVREEJFAS A Campylium hispidulum

H BT %€ Plagiomnium rhynchophorum

KA #E Rhynchostegium riparioides

P& EREE Sematophyllum phoeniceum

Hl- 4T &E Mnium spinosum

EBMPEE Cyrto-hypnum gratum

WA - AR BE AR Tl campylopus fragilis
¥ Conocephalum conicum

PR + &% Oxystegus cuspidatus

IRLIRIBE Isopterygium albescens

4R PIEE Claopodium rugulosifolium

7. %E pleuroweisia schliephackei

RIF-LT#E Plagiomnium acutum

ST EE Mnium heterophyllum

7RV 4 IR HE Pylaisiella brothert

i 35 Ectropothecium buitenzorgii

25 8 Anomodon perlingulatus

stegium

FE#E Tortula subulata

TR FEMKBE Eurhynchium angustirete
FE /NS 8 Hyophila anomala

YEXTEE Trachyeystis microphylla
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e N o3 A
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Jbl s oA
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RS (-H )
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ol LLIZL 0B

Bryoerythrophyllum alpigenum
A58 Brachythecium salebrosum
BPI#E Thuidium delicatulum
HEIRITEE Mnium marginatum

S /NAT BE WeisiaHedw controversaHedw

FE# Trichostomum brachydontium

FHEE K #E Rhynchostegium inclinatum
KR BE Vesicularia reticulata

24 JNEE Pohlia nutans

LRI 28 %E Entodon viridulus

Beili KI-&% Rhodobryum ontariense
WEHIELEE Gollania ruginosa
FEHREE Plagiothecium nemorale

KA OV #E Barbula unguiculata

V42 4% Pyrrhobryum latifolium

W RSB 2 Cheiloeunea chenii

{83 K8 Rhodobryum giganteum
A#E Thamnobryum subseriatum

B EE Leskeella nervosa

i I 5 gk A Eurhynchium squarrifolium
W KREE Crenidium hastile
AR #E Gollania sinensis
NP EE Haplocladium strictulum
LTELY I ar2Y Jungermannia breviperianthia
AR #E Lindbergia sinensis

BN IEEE Wettsteinia inversa

FPAR SE VK EE Eurbynchuium arbuscula
425 % Entodon plicatus

L5k J1#¢ Drepanocladus revolvens
2 JK#E Hypnum hamulosum

FlinF S EE Plagiobrym giraldii

5 #E Brachythecium reflexum
4B AT EE Plagiomnium arbusculum
SEMEE Chiloscyphus minor
TBAIEE Hygroamblystegium tenax

LI BN FIEE Cyto-hypnum versicolor
Yk 2 e

Haplohymenium Flagelliforme
JERIE R EE Bryhnia hultenii

BOE B Frullania inflexa

[58] S AR 2 i AL e

Plagiothecium cavifolium
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