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Abstract

Aims Bryophytes are an important component of forest vegetation. Their species diversity is vital to protecting
plant resources and ecosystem diversity. Our objective was to explore the diversity and distribution of bryophytes
and the relationship between bryophyte diversity and environment factors in seven dominant forest vegetation
types (deciduous broad-leaved shrubs, DBS; deciduous broad-leaved forest, DBF; evergreen and deciduous
broad-leaved mixed forest, EDF; evergreen broad-leaved forest, EBF; coniferous broad-leaved mixed forest, CBF;
coniferous forest, CF; bamboo forest, BF) of West Tianmu Mountain, Zhejiang Province, China.

Methods Thirty-two sites (10 m x 10 m) were established in the seven forest vegetation types. Sixteen plots
were selected by systematic sampling in each sampling site. Coverage of floor bryophytes and abundance of
epiphytic bryophytes of each site were recorded. Species richness, importance value, diversity index and
Serensen’s similarity index were examined at the different vegetation types.

Important findings Based on collection and identification of a total of 969 specimens, we recorded 142
bryophytes belonging to 82 genera and 41 families, among which were 33 liverworts belonging to 18 genera of 33
families and 109 mosses belonging to 66 genera of 28 families. Hypanceae, Brachytheciaceae and Thuidiaceae
were three dominant families. The species richness and diversity of bryophytes in two kinds of mixed forest types
(EDF and CBF) were higher than the five pure forest types (DBS, DBF, EBF, CF and BF). EDF had the highest
species diversity and CBF had the highest species richness. BF was lowest in both diversity and richness. There
was high similarity between environment factors such as neighboring altitudinal forest types, with the highest
value between EBF and CF, and the lowest value between DBS and BF. The number of microhabitats showed
significant positive correlation with floor bryophyte diversity.
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PIART R 32 LA R A 2R 28 (1) 2 LR () 55 455,
1987) AT MG g ()7 B, 2 PUR H ik
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corymbosus)5; (4)H SREEMAR, FE AT TR
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Table 1 Basic situation of every sampling site

77NN & 3 iy o 7/ NN 2 o i =y NN o 7 7
PRMAGRA R E 10 m x 10 mBFEHBE TR 2, &%
R RIS N R 30 4 64 34 34 6. 5.
57, L32MREM, FEHUE R AIR 1R . BEASFEHD
WK H RGO, FR052.5 miE & —1~20 cm x 20
emfIFETy, BEMREBILBCE 16T, BT AR
Ji5124 . FEJ7 A HbTH AR EEH] A1 2281 73 10072 cm
x 2 e Mg IVERIRTIBORE, VSRR & 8 R T A8

i L=k B~y 21 i ik i)
No. Forest type Longitude (E) Latitude (N) Altitude (m) Aspect
1 %I #EM DBS 119°25'79" 30°2032" 1239 w
2 Ik DBS 119°25'39" 30°20'40" 1310 NW
3 # 7R DBS 119°25'30" 30°20'53" 1462 SE
4 # ¥R DBS 119°2520" 30°20'58" 1484 E

5 %t bk DBF 119°26'57" 30°19'05" 400

6 P pE Ak DBF 119°27'00" 30°1926" 450 SW
7 PB4k DBF 119°26'56" 30°1924" 407 W
8 # [ bk DBF 119°27°01" 30°19'33" 510 W
9 # M- [E bk DBF 119°27'05" 30°19'34" 469 SW
10 # bk DBF 119°26'51" 30°1921" 361 SW
11 i Ek-V& R IR AC AR EDF 119°54'31" 30°2035" 1154 %
12 WS- TEN I TRAS M EDF 119°25'59" 30°20'32" 1116 SE
13 WL TEN I RAS M EDF 119°26'05" 30°20'32" 1131 NE
14 W4k E MR EBF 119°26'13" 30°19'54" 600

15 WAk EBF 119°26'09" 30°20'06" 709 E
16 WAt EBF 119°26'14" 30°19'55" 543 NE
17 B A Hk CBF 119°26'34" 30°19'19" 349 NW
18 F A Hk CBF 119°26'15" 30°20'33" 1099 NE
19 FHRE A bk CBF 119°25'51" 30°2025" 1072 NE
20 EF APk CBF 119°26'16" 30°19'51" 549 NW
21 EFRRRACHR CBF 119°26'51" 30°19722" 375 SW
22 EFmibk CF 119°25'47" 30°20°21" 1053 SE
23 Frtbk CF 119°26'21" 30°19'42" 461 E
24 Ftutpk CF 119°26"28" 30°19'30" 391 NE
25 Ftutpbk CF 119°26'59" 30°1926" 433 SE
26 EF R CF 119°26'56" 30°1928" 382 SE
27 £k CF 119°26'51" 30°19724" 361 SW
28 YTH# BF 119°26"24" 30°19728" 428 S
29 Yr#k BF 119°26'51" 30°1925" 368

30 ¥k BF 119°26"23" 30°19'37" 426 E
31 ¥k BF 119°26"26" 30°1928" 453 SE
32 Yi#k BF 119°26"25" 30°1928" 441 SW

BF, bamboo forest; CBF, coniferous broad-leaved mixed forest; CF, coniferous forest; DBF, deciduous broad-leaved forest; DBS, deciduous

broad-leaved shrubs; EBF, evergreen broad-leaved forest; EDF, evergreen and deciduous broad-leaved mixed forest.
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Table 2 Numbers of species and genus of dominant families of bryophytes in the West Tianmu Mountain in Zhejiang Province,

China
M5 B Ja L REpSY L ANER TP RPSYE EAOER
No Family Genus number Percentage of total genera (%) Species number  Percentage of total species (%)
1 KEERL Hypnaceae 8 9.64 14 9.93
2 T #EF Brachytheciaceae 6 7.23 13 9.22
3 P#¥Fl Thuidiaceae 4 4.82 8 5.67
4 i B #¥ Al Dicranaceae 5 6.02 7 4.96
5 R Fl Fissidentaceae 1 1.20 7 4.96
6 4#§%} Entodontacae 1 1.20 7 4.96
7 Hi#¥ %} Sematophyllaceae 4 4.82 6 4.26
8 i & Fl Lejeuneaceae 4 4.82 5 3.55
9 L5 %8R} Anomodontaceae 3 3.61 5 3.55
10 HEERL Porellaceae 2 2.41 5 3.55
&7t Total 38 45.78 77 54.61

doi: 10.3724/SP.J.1258.2012.00550
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Fig. 1 Comparison of bryophyte species richness in seven
typical forests. Abbreviation (BF, CBF, CF, DBS, DBF, EBF
and EDF) are the same as in Table 1.
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KI5 FEFEHU(F = 0.843, p = 0.555)F1SimpsonE 141
PIEFEE(F = 1.001, p = 0.446) 75 AR AR ] I AN A7
TR EEZE 5 o S - T I i VR A8 MK 1) Shannon-
Wiener$q U{H & 71, 1X1.81; SimpsonE FALFHAE
B, S40.21, S H MR g R R Fh 2 FETE
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0.83, 1 Simpson£E L # KL F5 % fe i, 49059, 1
WICEwEFPAA, HRRR Ao % T Z R Ay
AIPEFREr A 7E0.54-0.87 2 [H]

AN TR R AR IS TR 1) o B A= 5 28 R 0 0 P 2 A
FRH R Simpson B PR A FRH(F = 0.493, p =
0.807)%F, Shannon-Wienerfi 5((F = 9.607, p < 0.001)
HiPieloutt) s FEFEEL(F = 9.538, p < 0.00 1) 1E4E
BENES . L2 FEEFREU A 0 Hh T A 75
FEARAE, LA S-¥% i [ YR A AR Shannon-Wiener
Fe By deen, 182.86; VIMRERA, 1X0.42. [FR,
Yr Mk Pielou 13 5] FE4R AR AAIK, 90.32, 17 Simp-
sonfE LA Fe fi e, h0.23. kA, JLaxeRl

F3 VIR E 7R ARSI ) & A P o0 M £ ) i SerensentHARUECH R T)

Table 3 Numbers of co-occurring bryophytes (above the diagonal) and their Serensen similarity (below the diagonal) among seven

typical forests in the West Tianmu Mountain

AR Forest type

L0 777 NI 30y o Ly 77 N v = Ly vy ol 7 N 8 & 3 L 7 N o o Y et O 2 L 77 Ik

DBS DBF EDF EBF CBF CF BF

I DBS 19 15 12 18 12 2

YN Mk DBF 20.21% 25 23 35 26 9

k- P e R AR EDF 15.63% 20.49% 24 33 24 7

R fE AR EBF 15.79% 22.55% 23.08% 32 27 9

EIRACHR CBF 17.65% 27.34% 25.38% 29.09% 27 12

EFHAk CF 15.38% 25.00% 22.64% 31.40% 24.11% 10
Itk BF 3.85% 11.54% 8.75% 15.00% 13.95% 16.13%

Abbreviation (BF, CBF, CF, DBS, DBF, EBF and EDF) of forest types are the same as in Table 1.
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Fig. 2 Comparison of floor bryophyte (A) and epiphytic
bryophyte (B) species diversity index in seven typical forests.
H', Shannon-Wiener index; J, Pielou index; D, Simpson index.
Abbreviation (BF, CBF, CF, DBS, DBF, EBF and EDF) of
forest types are the same as in Table 1.
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