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Relationships between terrestrial bryophytes and
eco-environmental factors in Baihua Mountain
National Nature Reserve in Beijing

TIAN Ye-Lin, WANG Wen-He, WANG Tian

( College of Gardening » Beijing University of Agriculture, Beijing 102206, China )

Abstract: The method of Canonical Correspondence Analysis was used to analyzed the data of terrestrial bryophytes
of 37 forest sites in Mt. Baihua. The relationships between the terrestrial bryophytes and the environmental variables
were revealed in the biplots of CCA:same forests became a group, forests in similar environment get together, the
same forest in different environment became a group and some forest in special environment gather a group. Bassed
on the correlation coefficients of the environmental variables with the first two axes,the environmental variables that
decided the distribution of the 33 bryophytes were canopy density,shrub coverage,altitude, base and human disturb-
ance. CCA two-dimensional ordination diagram of 37 sites of forests-enviromental factors showed the diversities char-
acter between the sites and environmental variables.

Key words: the terrestrial bryophyte; the Mt. Baihua National Nature Reserve in Beijing; Canonical Correspondence
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Table 1 Environmental factors of 37 forests in in Baihua Mountain National Nature Reserve
FE b, (f*?riV)Z TeARHBIAEE BEARARH B RARZFIE MEWSHE L3 R O THE Mg Hh s

X Altitude . . K ! . .

Site (m) Arbor Shrub Herb Litters Soil Base Disturb Vegetation type Location

1 1636 0.65 0.43 0.94 0.72 4 1 4 FHE (75%) — B o RihOuled)
(25%) Ling Mountain
Birch forest and meadow

2 1827 0.88 0.65 0.71 0.92 4 0.5 3 FAHEMK Birch forest R 1l Ling Mountain

3 1 645 0.83 0.64 0.87 0.68 4 0.75 2 A HERR Birch forest R 1l Ling Mountain

4 1630 0.49 0.79 0.41 0.82 4 0.5 3 SELFIN RiLOLeHE)
Birch forest Ling Mountain

5 1770 0.93 0.48 0.94 0.58 40 2 FIAE AR HAEH B Meadow with
Birch forest Hundreds of flowers

6 1790 0.94 0.49 0.95 0.59 4 0 2 A KRR B A€ HBE Meadow with
Birch forest Hundreds of flowers

7 1300 0.30 0.10 0.80 0.90 4 0 1 P AE AR /N Je 1T M35 Xiaolong-
Birch forest men Forestry Center

8 1170 0.90 0.65 0.40 0.95 30 2 BRI S bk BRI — /el T#kdg
16 b % nF #%) Conifer Xiaolongmen — Forestry
and broad-leaved mixed Center
forest

9 1258 0.89 0.48 0.92 0.84 3001 1 7 IR S AR OB, R TR
He— KRt A —114%) Duanmugou Forestry
Forest of Mixed decidu- Center
ous broadleaved

10 1258 0.86 0.47 0.93 0.83 3 1 1 A L NQITE 7 ¥ oY 7 87
EPNUNEL D) Duanmugou Forestry
Forest of Mixed decidu- Center
ous broadleaved

11 1459 0.83 0.58 0.87 0.92 3 0.25 1 IR Populus david- AR MY Duanmugou
iana forest Forestry Center

12 1468 0.77 0.83 0.93 0.78 3 1 1 IE7ZN ¥ ARV 4K Duanmugou
P. davidiana forest Forestry Center

13 1030 0.75 0.60 0.75 0.95 4 0.25 3 IIE72:2N palieny
P. davidiana forest Aiyu Village

14 1010 0.75 0.45 0.80 0.90 1 0 3 ITE 72N SRS
P. davidiana forest Aiyu Village

15 1024 0.5 0 0.90 0.80 1o 3 L Bl
P. davidiana forest iyu Village

16 967 0.90 0.40 0.95 0.95 2 0.25 3 L i B R
P. davidiana forest Jiancang Village

17 967 0.80 0.02 0.50 0.90 2 1 3 ik faj E A
P. davidiana forest Jiancang Village

18 764 0.73 0.27 0.72 0.91 1025 4 AR AR Pinus tabulae-  HEEF
formis forest Huangta Village

19 760 0.85 0.21 0.79 0.92 1025 4 THFA R IR
P. tabulae formis forest Huangta Village

20 1150 0.75 0.43 0.60 0.95 4 0.25 2 A AR /NIETT M3 Xiaolong-
P. tabulae formis forest men Forestry Center

21 1190 0.75 0.25 0.75 0.87 5 05 2 EEINN /N B 1T M 3 Xiaolong-
P. tabulae formis forest men Forestry Center

22 1200 0.60 0.20 0.80 0.80 1 025 1 A AR /NIE 1T # 3 Xiaolong-
P. tabulae formis forest men Forestry Center

23 1113 0.60 0.70 0.70 0.90 4 0.25 3 FEAZIN Al
P. tabulae formis forest Aiyu Village

24 1200 0.81 0.65 0.78 0.80 4 0.5 2 Kb T A Ak NI
Forest of Larix princi- Xiaolongmen  Forestry
plsrupprechii Center

25 1180 0.72 0.77 0.90 0.86 3 0.25 1 RN R /A NETI#R Y
Forest of L. principls- Xiaolongmen  Forestry
rup prechii Center

26 1075 0.45 0.30 0.85 0.80 4 0.25 2 AL AR AR Al

Forest of L. principls-
rup prechii

Aiyu Village
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Site (m) Arbor Shrub Herb Litters Soil Base Disturb Vegetation type Location
27 1051 0.85 0.35 0.85 0.50 0.5 2 AeJLIE AR paly)
Forest of L. principls- Aiyu Village
rupprechii
28 1 340 0.83 0.40 0.90 0.70 0 1 Ak AR AR /N JETT M3 Xiaolong-
Juglanus mandshurica  men Forestry Center
forest
29 1315 0.80 0.45 0.90 0.90 0 1 3 S 1GIN /NJETT# Y Xiaolong-
J. mandshurica forest men Forestry Center
30 950 0.50 0.80 0.95 0.85 0 2 MMk kAR T. mandshu- 3R FHIHF
rica forest Zhangjiapu Village
31 966 0 0.47 0.80 0.76 1 3 I 2 HE A kR H R
Vitex negundo var. het- Zhangjiapu Village
erophylla community
32 946 0 0.49 0.82 0.79 1 3 I 55 D\ K Z AR
V. negundo var. hetero- Zhangjiapu Village
phylla community
33 903 0 0.50 0.70 0.80 1 2 IR ST I\ HE AT
V. negundo var. hetero- Bamuyan Village
phylla community
34 898 0 0.87 0.90 0.95 1 2 BB S PN JNHTHER
V. negundo var. hetero- Bamuyan Village
phylla community
35 1690 0 0 0.91 0.59 1 4 3 e 1L B A A AE I Meadow with
Subalpine Meadow Hundreds of flowers
36 1880 0 0 0.95 0.58 1 3 . 5 1L ) Rl
Subalpine Meadow Ling Mountain
37 1850 0 0 0.95 0.50 1 4 15 1L A Rili
Subalpine Meadow Ling Mountain
%2 BRUARPRI7TAHM B HEHEAYRETETHEEE
Table 2 Average of the importance of 33 bryophytes at 37 forest sites in Baihua Mountain National Nature Reserve
S " .
B EEEHY PHERE | po wumy PR m i
Average of the Average of the
Order Byrophytes . Order Byrophytes .
important value important value
S1 B4 8% Entodon com pressus 11.05 S18 E L EE Grimmia montana 1.65
S2 8#% E. oladorrhizans 9.35 S19 HHEEME Frullania inflata 1.54
S17  H#¥ Brachythecium albicans 4.39 S20 B /NP EE Haplocladium angustifolium 1.30
S4 FLMAR 41 B 8 Pseudoleskeella tectorum 3.81 S21 Wi LB 8% Entodon pulchellus 1.23
S5 INRUR 8 Fissidens bryoides 3.54 S22 WIH-#E Amblystegium ser pens 1.15
S6 St O EE Trichostomum planifolium 3.55 S23 INABE Weissia controversa 1.13
S7 W /NPIEE Haplocladium microphyllum 3.04 S24 LM EE Her petinerzon toccoae 1.11
S8 MG #E Entodon giraldii 2.78 S25 11 #% Barbula unguiculata 1.11
S9 L #E Bryum argenteum 2.70 S26 INRAEE Timmiella diminut 1.08
S15 4 K B Pylaisiella polyantha 2.34 S27 2888 Entodon flavescens 1.01
S11 2 i B Campylium hispidulum 2.33 S28 ENES 3 Eurhynchium eustegium 0.97
S12 W #E Plagiomnium cuspitatum 2.24 S29 B H- & Frullania muscicola 0.97
S3 FANL Bryoerythrophyllum recurvirostrum 2.24 S30 B A 888 Entodon taiwannesis 0.87
S14 WM EEE Bryum capillare 2.14 S31 - 4T 8 Plagiomnium acutum 0.83
S13 WARZEEE Entodon micropodus 2.10 S32 H L8 EE Entodon smaragclinus 0.84
S10 B 288 E. obtusetus 1.93 S33 PR T #¥ Brachythecium plumosum 0.75
S16 WEEEE E. sullivantii 1.75

HEEAHY) B A (R 2) Bl i A CANOCO for
Windows 4.5 #E47 HLIE X R 431 A5 & 1 FiE 2,
FEHT 3 N HEF Rl b, 5 R 2 HE R RUR A Gy
TERC{H & 0.822,0.698 K 0.608, i3 B HE ¥ fh E AR &7
W T SR Z LR . PR RIEREE IR T

HEFE @l 2 8] i AH & R 40H 0.963,0.914 F1 0.900, %

EHRE = R WIHE Y fiE

I ESHERN TR,
LR T 5 W R e — i 56 & b A8 T8
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Table 3 Correlation coefficients of bryophytes axes and environmental variables

% —
AX1

B Al
AX2

Altitude

FrAR
Arbor

N
Shrub

A
Herb

R3] ES

Litters Soil

& Jit

Base

AN T

Disturb

2 —4h AX1
% AX2
MR Altitude
F*AK Arbor

1
0.0047
0.0596

-0.8448

1
0.3602
-0.2939

1
-0.0085

1

-0.0029
0.2173
-0.5438
0.4946
0.1587
-0.0637

K Shrub

B A Herb
759 Litters

+ 4 Soil

HJF Base

N AT Disturb

0.1041
0.2166
-0.2204
0.2291
0.1714
0.3406

-0.5647
-0.3263
-0.1816
0.1435
0.5025
0.3445

0.1441

-0.349

0.2246
-0.1071

-0.1497

-0.2672

1

-0.0225 1

-0.4511 1

0.1306 -0.301 1

0.0498 -0.2104 0.1045 1

-0.2532 -0.0452 -0.1702 0.1802 1

0.218
0.1977
-0.038
-0.277

562 R (EH-0.8448, B ARG, BEM YA K
55 A OGP B KL 0.5025, S IEAH oG, Hik
RFAR . Ry 0.3445, 5 HE KRR I BE O G R R
-0.5647, Lo AT AR . B RE R A AR KO 3L T
PN T TR AR B TR 55 BE 25 A 5 0 A AL
LU R 7 DX 1A &5 85 AR ) 1) 53 A

MR 3 F .8 AN FRBE I X (8] A JC R
MRS HHERE 2 IEA I, 0.4946., T AR FIE R
(R S PR KL oA 0.2246 5 4K 55 TR V& 0 1) B AH 6 I
K5 R-0.5438 5 FEA TG B 5 I8 W) 1) Sk AR, R
-0.4511 , FF A FIEE 5T 71 AH JC K, 20,349,
3.0 B SHIERTHRE

BEHT CCA X3 1 vh 37 ASHE i PR EE A 7 F
2 v 33 v E EEAR W) 0 7 ¥ B AT HE T S B A
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ISR P4 X0 A MO 3 2 o0 W AR KRN TR
ZRWEIE R H 2536 258 A T, AR
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A KA T A T L 4 a2 R 5 Sk Y £ 0
L I, B R R R R D S AN . SR
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B HART R O AR 2 VRIS P B | AR 2 55 R
PSS AR B (R D, NIk, A B B4 Y 2k
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Fig. 2

forest sites and enviromental factors in Baithua Mountain

CCA two-dimensional ordination diagram of 37

National Nature Reserve
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