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W B EHWE IR A W R Ry 2 —, TR BRI ENTTT, WO AR R G A A 2 R R R L
PRALE B IR KYE . DT PIIB A BB IR R, DASTRAT 3 AN EANRH A WO R, WL S BRI YR o AT R RO IR
B, SRAI R P43 T (TWINSPAN) AL X R 23 BT (CCA) VX & BERE I RE M AT B0 70 RIHE T . 45 R, 5t
FET 3 N SUALEHL A TG & B 17 B 28 J& 66 Filn, Horh, ABER}(Pottiaceae). K &EF}H(Hypnaceae). 5 & F}(Brachytheciaceae)
FRFF: 3 ANRHA S S p 2R ERBUN, WMHBUE S, FEEAR &Y 0SSR R 2 A R S
Ay ARTERDZ S RAMANER T HEEEE AR DA 13 25, S0 & BRI, HAR A AN R AR
SRR SR 2 [MOC R, 3 MBI A E A RAMEEIE. CCA g RR, S 2 e b & s i o
M EARER T 2R, HRERTSIRE, FREAME, RiF—Ewm.

REEW: WRHIAE, BEHEY): BEARHE: HEET

doi: 10.11926/jtsb.4800

Characteristics of Bryophyte Community in Wetland Park and Its
Relationship with Environment Factors: A Case Study of Guiyang City

DUAN Lixin, WANG Xiurong®, LIAO Fang, XIE Muyan

(Forestry College of Guizhou University, Guiyang 550025, China)

Abstract: As one of the plant components of wetland park, the study of bryophyte community construction can
provide important theoretical basis for wetland ecosystem management and biodiversity maintenance mechanism.
Guiyang is rich in wetland and bryophyte resources. Based on three typical wetland parks in Guiyang, the species
distribution of bryophytes and its relationship with environmental factors were studied. TWINSPAN analysis and
canonical correspondence analysis (CCA) were used to quantitatively classify and rank the bryophytes community.
The results showed that there were 17 families, 28 genera and 66 species of bryophytes in three typical wetland
parks, among which Pottiaceae, Hypnaceae and Brachytheciaceae were dominant families. There was little
difference in g diversity of bryophytes among the three wetland parks, with high species similarity and low
richness. The habitats of bryophytes were mainly lithophyte and arboreal. The life forms were mainly interleaved
and clustered. Bryophyte community could be divided into 13 types, all of which had their own characteristics,
and their species composition and community characteristics could better reflect the relationship between the
bryophyte type and environment factors. The habitats of the three wetland parks were similar. The results of CCA

analysis showed that the primary environmental factor affecting the distribution of moss clusters in wetland park
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was altitude, followed by air humidity, canopy density, and light also had a certain effect. These provide a

scientific basis for the conservation of bryophyte diversity in wetland park.

Key words: Wetland park; Bryophyte; Community characteristics; Environmental factor

“URIERRGONEWIRE T R R E
S0, A AR R ) A 2 Ty xRN A
SRMES RGRE A BTN B2 EHR,
B BRI 2 el AR R R 2 —, HRy
PRSI AEFIRAAED, FE4ERFAEZRENE . R
FEK R KRS Ty T BT EEAE L. BT
R, B SRRV R AL AT DS WO T PR 5 AR A B
JEI, G IR 7 AT 7T AT DAL 2 s R AR
PERLERE R 2 BEVE A ORI, R & B YA
VERFIE L 5 ER R B AT R AME. H AT
SEEEEMBEE SAE AN A EEET T A
SRORAP XTI 30y [X OO 1OV g i L 4 X a6
TR e b SR RORIT FUAAE B T2 AR
T AT PEIRN A SN AR AR L IS XA A G
TRIT e BEFHIERI ) & SERE VP R & KA
FERIREMARI s A SR 2010 [ SR b 2 el A A o
TR A 7 AR IS PRI ) & BE A
RE AR ERAC, PEARE T, EEE
BN DEMIARAR [ SR el 9 X R 7T & 5
Frab i FRALE , HA3%E pH Al E AR B 1.
CAEW SR [ & SRR VR R AR 5 A B D R
ISR AR

SN B E =S, BT, St
RH 30 T 00 1 2 el 4 Sy 5 M1 b % Y8 2 2 4 BT 4,
HAB 5 1 AR Skl s, BEE iR
JIEERIANSRAN N SIS SRR, SR 2 el AR v
WEEZ R AR o FRE 3 X 51 B 2 el o A
PRV IR AR . BRI SE AT T A SRR
KU, RN TR R R L, B AR AR
SE . TME B R RE DN, SRR, EEA
PEEAL, A7 5% 5t BH I M 2> el & B AR ) (1 AT FE AR &
A IRUST, S IR AT DA it Jm st/ U, AT
SN AR VIRV ), IR A B 22 S R
BEAEA) 3 AT ORI T AN 28, DR I 5 D0 o 45 B )
HEVR 5 855 A F UK i) Y 38 b AR A A T 1) A A
SYERFILEI . Behh, SR SR R R G iR e
PAFIERIA T B RENS 2 LR R A S A5 I 1
ARESRR, AATRPEDZHENHES S
RGIR P, ik, AT LAST A 7 LA i A

el 6 &5 B AR DTV AT FEX R, N F B i 7 A 7
M (Two-Way indicator species analysis, TWINSPAN)
1 HLYE X} W 43 HT (canonical correspondence analysis,
CCA) T EHAT R 7 JE R, B TEH /R 5B T iR
H A el & SERE AV PN S BTSRRI AR e VR
AR, DUHIONIR A bl A S RE A 2
FEVECRIP S AR 2R, & SRR 0 )5 BT T 32
%,

1 BRI %

1.1 BF 5T X AR

FERAMSE T LAl . R o 3 i R
X, MERHFRR IR A S, PR 15.3 °C, A
SHEE 77%, FEREKER, KEREEE, e
A9 16 017.93 hm?, 54T B R HEIF 2.03%, 182
ORI N 74.42%, 1RHRAIRI 3 AT . 78
Bl N T 3 98, AR TS FH T A
A X3 P B A ARG R 3 MR A FE VR it 7T X 5,
By RV A [ (10696 738" E, 26°54'62" N). A
LA E(106°37'44" E, 26°38'48" N). fLi&E+ B
e 2K 3 T HE M A Bl (106°68'04” B, 26°49'30" N
PR ST BN 12604 12004 1140 m, F3E5>
N 153 C. 15.0 'C. 14.9 Co AR /NFIZKIS
FUOEARMEE TR . /N3 FSAL, BAERE A
TASRGALE G IR A [E U8, 358 ) & #EAE
VIFREE, BEKHRL.
1.2 HiE
1.2.1 FE7 R

T 2022 41 H—2 AXF 3 MR HLA[El & #¢ 14
BT IR . TR [ PR R @ 2 B RS
HERR R, SFERAKX . EKX KX T
TR S A BORZE 72, TR AT A e
2 [l P XA P )T Y AN TR B K X (<10 10~
50, 50~100 m)iXE 10 mx10 m FRIREH(EE NI ]
PR =10 m), ot 101 A& 1), o Rl E o0
A TE 34 A, MLIATE 37 4, 16+ B MEE
WA B 30 Ao TEREHL R R A . BAR
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FHERARAES (A A4 W) S EHEYTEE
B AE B HEERU R =15 em [ WA, W4 Sehr
T oS BUREE SR IR AR IR LS & SRR
B 3~5 MRETT, LA 445 4, BEJT RN 10 emx
10 em, JHEIZM 1 emx1 em f 100 AS/INERE T HEEL
FE, FEXANFEIRSE 0 & ) 5 AT E ). R
GPS ENrifEk, KH LM-8000A S %1X. DLY-1802
HEEETH. ZTW1601A KRl ACe sk 2 SR AL I
IR KA, A RS MR A RS A i ik

1 RT3 A

Fig. 1 Plot distribution of Guiyang wetland parks

1.2.2 Hifaib e

I # AR PR R 0T 55 5 RRE T A RE T B
BEEMF R ESEEED), AXEEEL)=HEXS
i FEHAER A )2, 2, AT o B = b 5 AR )
S35 55 FE T PR BERE ) ST 35 55 R, AN
AL PEE = T 5 AL A PR AL/ A P 2K R A A
JEZ A

B ZREVE R AR AL R Rl Z A%, AT AN
EOUHL IR B IS PP 2 2 5, A2 W TR U AL L
] (1) B B AR, AR SCIERHN Jaccard $5EURT Sorenson
T B EE AN [ 2 el A 35 v 5 8 A A A 9% 1) £18) R AL
. Jaccard 8% C/=j/(a+b-j); Sorenson 5L Cs=2;/

ITFEH B PR S, 5 AT ARV Pkl o
5 AN, R SRAR AR A A AR SRR B A
T R FILREEBEIIRA 279 1y, FrAbRAHT
IS s, K HWG-1 ZUf 51 Bx43 BIF IR
— H E5#(Olympus, HAR)FRATEEIITUES, I
BB (M ERHEWE) 56 1. 2 B/ (M EEE
EYEECI W)Y B2k S T S W)
i, RIEFRARAFAE SN R AR B eI = . i
Migdefraul?* [ 720 & B A VG DA TR 57

o PRASEECRAH

Main collection sites

AH P8 52 i 23 el
Aha Lake National Wetland Park

GSH JRil1i# 23 b
Guanshan Lake Park

SL L% BT ] 5 kit A bl
Guanshan Lake Park

(b+c), A, j & 2 D R R LA A, a F1
b & 2 NARBEE & HIA KM EL. BAE 0~1 Z
], 0<8,<0.25 FK 8 2 BEER AL 0.25<p<
0.50 & 2 BEV& HAEAAHL: 0.50<4,<0.75 £ 2
FEE AL 0.75<<B, <1 K] 2 BEE AL

& YR VE o R A A AR ) AR S
T A, FE AR TR 5% ] PCORD 5.0 ] TWIN-
SPANDU I 55 & 1 M A TR AR 35 R Al i 7 b oxt 3 A
BEAT 44, A28 E 2 I A I R A
W o BEVEHEFHH Canoco 5.0 B, XHWIRhIE AR
b ) R LA A T R AT R 3500 2 3 BT (detrended
correspondence analysis, DCA), 4% DCA H7 4
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(BRI FOE B A HEFP 7 i, SR ARSI
BERT 4, [RIIHE 5 R GASE TR AL Y0 568 [ 3 A X6t A
W 7 AT H R, IR0 & A R R VR 2
AT 5 IREE K7 (8] (98 & o ) Fh =1 B AE R FR 5 1A -1
Hym 2238 Z-score FrifE Al AbPE o 3 1 By TG 35 i 1k
TP, SURE R RE A1 B 35 S ma ) RN
RAMIHEP R, R BEAT S8R RIS AR 0

2 SR

2.1 BEEMMMAERRS 2%
3MBHI A IE B S 17 B 28 J& 66 F,
BRI 3 H AN EE R} (Pottiaceae, 8 J& 10 ).
K #E R (Hypnaceae, 5 J& 8 fll). 5 #£ £} (Brachythecia-
ceae, 2 J& 18 FiNALEL, (IR EEN 51.5%. HRHE
Yok e EAEHE T (R 1), A [ & YRR L
P EPFEEL 10%) 73 A KA i (Didymo-
don ditrichoides)~ %" % (Brachythecium kuroi-
shicum)~ “V- 3t (Plagiobryum zieri)~ M &) 4] % (Pla-
giomnium acutum). KA EH #£(B. helminthocladum)
N2 ¥E T 8%(B. buchananii). (L H B 1 IR IAE WLFHE
Ve R &% (Sphagnum palustre). =& (Barbella compre-
ssiramea)~ K3 K $ (Hypnum macrogynum)Zs 18 Fit.

TR E ORI T RO S A T

HEEHRAET 3 AR 3 Nl a A, FE
AR R LT 1 AN Al

ST EEHEY) p 2 FEMEAREU TR, T RE e
b5 BLATMEE A e WL [ ) Sorenson
FEH AN 0.58 F110.57, Jaccard F5E5310 0.41 Al
0.40, J&ETHHEEAEML, BaTRGIBIEH 2 e -1 AT HER
HL A FESLE YRR 21 B, BTRGINEHE A e 5 0L A
bel ik 24 o TR0 L 2 el 5 B Y il i 28 [l )
Sorenson 15# 5 Jaccard $5£073 7174 0.50 #1 0.33, J&
T AL 3 M AEIEEIE 14 T, KR
XFiEE . KA 8 (Brachythecium populeum) 455
wE. IR EEB. brotheri). M EE. 27 EE(B.
reflexum)~ Y HEE(B. rutabulum). “FHiEE. 40t/
P (Haplocladium microphyllum)~ K¢ (Thuidium
cymbifolium)~ =2 &K1 &¥(Plagiomnium integrum). £
WA ¥ (Plagiothecium succulentum) | W45 (Ento-
don flavescens)FI/NF-E#E(Anomodon minor). 3 N4
WS BRI VR AR B ZE BN, BEIE A A
Z, VP ERERE, YA E K.
2.2 BEEY)AETRT K AETER

B A 2 A A AR AR 1),
HA A BRI 39, o5 AP 39.8%, W
A 36.7%, A 23.5%, HEE{H ARG ST IR

Table 1 Ecological importance value, distribution and habitat types of bryophytes in wetland Park

ELRe LiELY)] HEE FEHL A>T AR
No. Species Importance value Sample plot Habitat type
1 KRN U8 Didymodon ditrichoides 5.16 AH, GSH, SL B, WA
2 45 Brachythecium kuroishicum 438 AH, GSH, SL +4E MR
3 “F3iE Plagiobryum zieri 3.88 AH, GSH, SL A, W
4 RMEITEE P acuum 3.39 AH, GSH fitE, 22
5 M Brachythecium helminthocladum 2.84 AH, GSH, SL A, WA, B4
6 ZAUT 8 B. buchananii 2.80 GSH, SL REE
7 KV Thuidium cymbifolium 2.64 AH, GSH, SL W
8 A /NFEE Haplocladium microphyllum 2.50 AH, GSH, SL A, MR
9 KM#EEE Brachythecium populeum 2.46 AH, GSH, SL a4, B
10 ICEEE B. brotheri 2.23 AH, GSH, SL a4, B, B4
11 WIKHVEE Thuidium subglaucinum 2.08 AH, GSH WA, HA, B4
12 /N Trachypus humilis 1.51 AH, SL A, WA
13 BI-FEE Brachythecium reflexum 1.49 AH, GSH, SL 4, WA
14 28#% Entodon cladorrhizans 1.43 AH, GSH 4, WA
15 RPN Thuidium pristocalyx 1.37 GSH +E
16 IR Brachythecium plumosum 1.14 SL +4
17 KM EE Plagiothecium succulentum 1.10 AH, GSH, SL W
18 KR i 8E Regmatodon longinervis 1.07 GSH 44 WA
19 H&E Bryum argenteum 1.05 AH, SL A, BiE
20 L 4EMT 6§ Ptychomitriun gardneri 1.04 GSH, SL A
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%32 (Continued)
Gy LiELY] HEE FEHb oA e e~k

No. Species Importance value Sample plot Habitat type
21 YEM-H6% Brachythecium rutabulum 0.82 AH, GSH, SL [

22 J"M4EEE Entodon flavescens 0.82 AH, GSH, SL A, BE
23 INEEEE Anomodon minor 0.80 AH, GSH, SL i

24 B EBEE Eurhynchium laxirete 0.77 AH, SL A, WA, 24
25 R EE Brachythecium coreanum 0.75 AH, GSH [

26 L EITEE Plagiomnium integrum 0.75 AH, GSH, SL A, A
27 MCREE Thuidium delicatulum 0.74 GSH, SL WA

28 B AAREE Anoectangium thomsonii 0.72 SL VoS

29 KA4HEE Entodon macropodus 0.72 GSH, SL WA

30 Bt 4it-8¥  Ptychomitrium linearifolium 0.72 AH, GSH A, BHE
31 INFiBE Weissia controversa 0.71 GSH, SL R

32 RAANEE & Pseudotaxiphyllum pohliaecarpum 0.71 SL +E

33 BN KEE Hypnum densirameum 0.69 GSH +E

34 MRS 8E Taxiphyllum cuspidifolium 0.42 AH, SL +E

35 FIM-FEAT 8¢ Mnium spinosum 0.42 AH, GSH f14, HE
36 TWIKEE Hypnum pallescens 0.41 AH, GSH HAE, WA, B4
37 KHKEE H macrogynum 0.40 GSH +4

38 iGN R Weissia edentula 0.39 AH, GSH [

39 FISifiEE Crenidium pinnatum 0.39 SL oS

40 RILTEEE Brachythecium rivulare 0.39 AH, SL AR

41 TEEEGHEE Racopilum cuspidigerum 0.39 AH, GSH FA, WA, AR
42 TERIEH0EE Hyophila nymaniana 0.38 AH, SL WA, A
43 SuM4EEE Entodon aeruginosus 0.38 GSH +4

44 BMHEE Plagiothecium euryphyllum 0.37 AH, GSH 14, WA
45 Gt EEE Anomodon rugelii 0.37 AH, SL A, BHE
46 LA H 6% Brachythecium fasciculirameum 0.37 GSH WA

47 R %E Barbula subcomosa 0.37 SL pega

48 FIRFWREE Eurhynchium angustirete 0.36 SL +E

49 SR Vi #E Didymodon ferrugineus 0.36 GSH FHE

50 VeREE Sphagnum palustre 0.35 GSH [

51 INIFSERREE Eurhynchium filiforme 0.35 GSH HAE

52 RFEVKEE E. kirishimense 0.35 GSH +E

53 WA TSR Pseudosymblepharis angustata 0.35 GSH [

54 Wit Ctenidium molluscum 0.34 GSH +4

55 2§ Barbella compressiramea 0.34 GSH A

56 WHIPVEE Thuidium glaucinoides 0.34 GSH A

57 LK [FIM-8% Isopterygium minutirameum 0.34 GSH WA

58 KFiibEE Racomitrium ericoides 0.15 AH [

59 NP EE Thuidium kanedae 0.11 AH WA

60 BREEE Brachythecium piligerum 0.07 AH H1AE

61 ENHEE B, amnicola 0.05 AH a4, B
62 HE G Plagiomnium rhynchophorum 0.04 AH +4

63 B Trichostomum brachydontium 0.04 AH A, B
64 HOZL 88 Bryoerythrophyllum inaequalifolium 0.04 AH 4

65 HIEhEE Hyophila involuta 0.01 AH [

66 i Brachythecium pulchellum 0.01 AH WA

AH: P& g A e s GSH: WA A e SL: - BT th 2 [l o
AH: Ahahu Wetland Park; GSH: Guanshan Lake Park; SL: Shilihetan Wetland Park.

REI AT AR A S T, AR E
MY EE S R, W B SR AT 2 A

SE o R A S WA N B S A TR

Moo bl AR ARG
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G EEH AL AT S . AR Y B A
HORBIAMGIRY 5 ARG Horr, R 434 162
M, DLEEERL. KEERLAUE &% FH(Thuidiaceae) NAY
2, 70 SRR IR 54.0% 63.6% 11 55.7%:
INEERIE 92 Fp, DLMEEBLFI H 6% £} (Bryaceae) A 3,
R SR 35.0%H0 29.3%; EIERL. #R
BRI R b, 3l 15, 9 FI 2 B, AR
Hu) 15.4% 10.5%F1 2.4%.

2.3 BEEMBR DR RE

TWINSPAN 283 6 X728, K 101 eI 73
N3 AEENE 2), BN FEEARER T 2.

FEM 1. FERPEE(Thuidium kanedae)FEMN, i
TRIrGwEth A b, SRIBERIK, RS, &
B T2 5 FE LN 90%.

HEN 2. 2T GEHCOR &R 4R & (Envo-
don macropodus)+Z 175 #f (Brachythecium fascicu-
lirameum)BE M\, R45 5 e, Hord 4 AT ML
W2, 1AL B MR A ], S350 FRRAIR,
SRR IR A A R S, & B A P
) FER N 88.4%.

FE 3: 0K P8 (Thuidium subglaucinum)Ff M,
BLHE 8 ANFEML, 32 AL T R e AR A 22 el RO L 381
N, ~FEDGRR RS, & Y T o RN
7 81.8 %.

HEN 4. S ET S B+ 30 Q55 B+ K
P8 (Thuidium  pristocalyx)+ /)N 24+ T 8§ + % K #§
(Hypnum densirameum)+Ai#(Ctenidium molluscum)+
NG ¥ (Brachythecium amnicola)FEN, FE 3 4~

2 BN LG R

Table 2 Main environmental variables of each cluster

FEHb, 2 AN TR ARR I A e, 1AM T L 2
bel, PS50 PH LA IR A sy, B ) A 5
BN 92.7%

BN 5. KW 7 Ui & (Regmatodon longinervis)+
% K 45 W 8§ (Ptychomitriun - gardneri)+ 5P M 1 &% B
W, AUHE 4 ADFERD, 1 AMLT T B HMEEH A T, 3
LT A b, P35 IR FE R 88.7%, T
BIACAFERUIS, N 41%, & EHEY AR E 4.

FEN 6: T -+ ST BRI AL T e+ K
BRI & (Brachythecium coreanum)BEN, 1359
AMEEHL, AT 3 AN A, SRS 1200 m,
HEAEY) P S R

FEM 72 NI 8 S5 A4S Trachypus humilis)+ B
& (Bryum argenteum)+ 9P &+ N E #E+ 2 450E]
KT 4 + X -4 - 8 (Ptychomitrium  linearifolium)+7#
BE 25 #1 #§ (Racopilum  cuspidigerum)+ 4% " 2f 5 &¥
(Anomodon rugelii)+75 % (Brachythecium pulchellum)
BEM, GFE 4 e, I 3 SR T R g 1 1
W/ 717 PO W VA i =R 7 LTS < R/ 1 P = o R S 74
1064 m, SRR T2 5 BB o

FEM 8: KR A S +-F- 3 B+ 25 B (Entodon cla-
dorrhizansy+] MHZREEHEIN, AFE 24 MR, S04 T
3R E, FEHLIERON 1045 2] 1255 m B3 93
A, HRPFESR/NA 0, 8RN 95%, & BEREY) -
P56 LR o

HE 9 G5 BE+75 T AR, WAE 18
FEHL, 7347 T 3 ANBHBA b, PS54 P EE A 70%,
BEAEY P S,

ABHARE /%

SOPRIERE %

B iﬁtff)\; (m) *Hxﬁﬂﬁ /% Density of ﬁgﬂﬁgﬁfﬁ (Ft._Cd) Fri s Total mean
Cluster Altitude Relative humidity tree canopy Light intensity Number of plot coverage
1 1 045(1 045) 54.6(54.6) 62(62) 987.1(987.1) AH(1) 90.0
2 1 070~1 255(1 204) 70.0~96.7(89.9) 20~98(70) 100.3~275.7(183.1) GSH(4). SL(1) 88.4
3 1036~1237(1 143) 59.2~95.5(70.1) 20~96(54) 175.4~879.0(532.1) AH(4). GSH(4) 81.8
4 1 047~1227(1 111) 63.1~89.4(74.5) 60~92(80) 303.4~885.1(576.1) AH(2). GSH(1) 92.7
5 1 069~1 254(1 193) 69.9~95.3(88.7) 20~58(41) 178.5~561.7(410.2) GSH(3). SL(1) 85.8
6 1 .059~1 249(1 200) 62.1~97.5(84.9) 15~98(65) 133.3~997.2(416.4) AH(1). GSH(7). SL(1) 89.1
7 1 056~1 072(1 064) 62.0~70.9(65.3) 30~98(62) 162.2~475.3(358.4) AH(3). SL(1) 92.5
8 1 045~1 255(1 126) 52.3~98.2(73.8) 0~95(55) 130.3~1359.7(445.8) AH(9). GSH(9). SL(6) 87.0
9 1042~1250(1 121) 52.6~98.2(74.8) 28~98(70) 100.7~1015.2(417.5) AH(5). GSH(6). SL(7) 86.6
10 1 043~1 069(1 052) 42.5~73.8(65.8) 25~98(72) 136.1~674.9(457.5) AH(3). SL(2) 80.6
11 1037~1214(1 071) 55.2~73.8(66.2) 5~90(57) 100.4~1124.5(502.0) AH(4). GSH(1). SL(7) 81.8
12 1126~1 124(1 235) 84.5~97.7(91.1) 45~48(47) 151.1~347.8(249.5) GSH(2) 93.5
13 1 033~1 063(1 052) 10.9~72.8(57.2) 0~95(30) 142.0~846.8(376.0) AH(2). SL(4) 82.8
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FEM 10 2 IR 84l 32 4T 85 (Mnium  spino-

sum) IR IEHEE (Hyophila nymaniana)FE\, 515 5
AR, 32 AR TR b 2 el A B MR A
o, “FEEREME, 8 1052 m, Ti-F3HR A R
B B T3 55 BERAK, N 80.6%.
FE 11 JOPIEE+ARM/NPIEERE M, (055 12 4
FEfh, 7340 3 AN A T, FEHBP- 2540 1 071 m,
AR EEIN 5%Z 90%3H 734, & EEEY) ST 5
FERUIC,

B 12: BOPIEE -+ 2585 (Entodon aerugino-
sus)BEMN, G5 5 AN, BT A E, Py
SRR AR IR e e, 735079 1235 m A1 91.1%,
1~ 35 0 RIS, & A ) e T 3 o B o v A
93.5%.

FEN 13 /N8 R AR PRI 75 6% (Brachythe-
cium  plumosum)+ 1™ R 6% - 6§ (Taxiphyllum cuspidi-
Solium)BEM, AFE 6 ANFEHh, 73 Rl A7 TR RG i b
Ao i RTINS /N e I o e T b g (At 2
N, PSR B P B R AR, XN 57.2%A1
30%, & GEFEA) ST AR FE UK.

2.4 BEHEMHESHAEETRLR

KHATANE LR R TUR LR, RAMN 9 DI
SRR (3 AR RS . AR AR B
SREL. JEFUKS . MTEY . AN RTHE. BEKEEES)
e 4 0B SRS o A B B MR
IMEER (38 3), ol gtk = 0RSE . A
FOCHRBRAT . SRAFFRISKIRZS KRR, A siaih

=

=]

I G (P=0.002), AT 2 il Bt T5 Z BTk &
SFFEE ) 60.66%, B CCA Refg B Hiffik i
INFIFRIE R F 2 (B R 2R o AR B PRS2 R 7 (1) ke
RERAH TR, WS BRI mE T, LK
RTRIRSE, FUORACHE, JeIREA —E .
RIHT 2 MR S T KA G R, HeRH
AT 2 2z i RE - PR BE PR - 1 4 s (R HE T 1

101 MEEHL S 4 DNIEER (1) CCA FFF 45 R,
K 3. W5 CCA HEFHhzs 1 S AR, F B AR
P S06 R IRR AR, H#E UG #Y CCA
Hep b ss 2 N B2IN, SR ERETE N, i
POBBBEA, 2SR E S AR B e s, B
HREEY], MRS, G F R 54 7= A
AR

SE G B IR ER R THREE (R 3)RT 4 DN RIRT
IREEHRFAE T (R AT 40, 13 DREANAEHET - BT
SRR A0 R BEN 1A 7 AUAL T 58 R R,
MBI R B3, AR AR P R B AR
B FIgm. BN 2. 5 04T 3 NRIR, Frase
H A7 F LA Tl A B R A T, 3 EER
B 1O P BB AT . BEA 4. 10 1B
M — A=, =2 A%, Frafihiod, F
B SR . B 12 A 2 ANREML, 6T
MU A, Pk e, (IS, #EA 13
AT = URIR, AEFEF-FERK.
BN 3, 6. 8. 9 11 FEANEIRWE 4, HIA
MZERRN, HAROSFEMERZ, H5H 2R

N=101
e ] B 000 | e edemeoo--.
+ | =
N=100
U -5 1.2 SRR
N=9%4
3% E=0.756
+ |-
N=33 N=61
S N o 2. 2 E=0832) L _____| -
+ |- + |-
N=16 N=17 N=59
L S I E=0700} __________B08%0; ______________Bo7OL} ] -
+ |- + |- + |-
N=11 N=13 N=42 N=17
SRS O AN .11 IR PR E=0812] ______ B0775) ______B0813) L] -
+ |- + |- + |- + |-
v l l i i l l I l \J y
A HEMA2 HEAA3 HEM IS HEMG HEAT  HEAAS HEMO HEATO AL HEAAI2 N E]

B 2 FEih TWINSPAN 73 B BPRIE . e 0 20KT N: BRHLEGE; B FRAEME .

Fig. 2 TWINSPAN tree of plots. Series: Classification level; N: Number of plot; E: Characteristic value.
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Table 3 Significant environmental factors and eigenvalues based on CCA analysis
WiH Item Axis 1 Axis 2 FA8545 & Environmental variables R Pr(>r)
FF{E(H Eigenvalues 0.500 3 0.398 6 1K Altitude 0.580 0.002*
fif R 72 (3R ) Explained variation 2.0400 3.660 0 2 SIRSE Air humidity 0.530 0.004*
H3< &% Pseudo-canonical correlation 0.749 1 8 H41 % Density of tree canopy 0.468 0.012*
RIS 240 (R B) Explained fitted variation 60.660 0 JEIEGRE Light intensity 0.442 0.044*
*: P<0.05
20F HEAA N7
iy vy Associations 1 Associations 7
Air humidity . B2 . BEMS
B Associations 2 Associations 8
o M o HEAA9
Associations 3 Associations 9
Associations4  Associations 10
o HEAS + HEALL
Associations 5 Associations 11
@ « M6 x HEI2
S Associations 6 Associations 12
2 + A3
Q Asseciations-13
o
<
Q
O
TR Altitude
2.0, 1 1 1 L I

-2

P 3 Bt 5 BRI R T ST R AT (CCAYHERE B

CCAI1 (33.76%)

Fig. 3 Canonical correspondence analysis (CCA) sequence diagram between plots and environmental factors

£ 4 4 NRIRB I EFAE S BT
Table 4 Analysis of environmental characteristics in four quadrants
EIN A IRBERFIE
Cluster Quadrant Environment characteristics
1 2 TP SIRE IR, AAERE Low average air humidity, high canopy density
2 2~4 MR R, THEIRARIE K High average elevation, large average light variation
3 1~4 IR 7P HMEIEF Moderate average value of environmental factors
4 2~3 PSR E R High average air humidity
5 1,3,4 SRR S aRg, AR EEME Strongly influenced by average light and altitude, low canopy density
6 1~4 SERECE L, AR EE AR High average altitude, low canopy density
7 2 PSR S AR B R High average air humidity and canopy density
8 1~4 Ferhi %, PREEFARNESR K Largest number of plot, largest range of environmental factors
9 1~4 IR PRMEIE S, “FIAR P 5 Moderate mean value of environmental factors, high canopy density
10 1,2 SEEIERBUL, T IRERE Low average altitude, high air humidity
11 1~4 ISR FARIE K, HRAIRERR Large range of environmental factors, high canopy density
12 3 PR, YRR High average altitude, low light intensity
13 1,3,4 PR, I MIRE] Low average altitude, strongly influenced by light

Ko o, BEA 3 ARH R LLTS BERLAUPEERLN E,
HE 6. 8 LUMEFRIANEEER T, BE 9 DAHEER}
AMFERINE, BN 11 DIEEERACHEERNE, 5
MEHIR A FIIAES. KL, {7 E ERARR

AP N B
HBER RN E - 1E

KUY A BAT M INE KA S

LR ERTIR, TR SR T CCA HEy B w
PAELOUHE S AR R0 &, B TR &
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BERE NI A, HLAEAT 2 B BP0 R 2 s A3 v
ik, BRARAS A A PRI 58 [R5 Y e DX ) LA R AL
b, K2 BN 2 8] A R - B AL

3 SRS

3.1 BEEYMHRS 2 BRI

SBT3 AMEH A FE A B EE ) 17 R 28 &
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FIPFI L SRR 51.5%, A& 3 AR A [ )
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e (131 7 28 /AR 1y (] 538 b 2 [ ST 3 4 3
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M- 8E D FlON (BT >4), 2 REGFEYEAF
AR T A3 A LI BRI, T AR LA 5 )
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B B AN A AR BT R AR AL
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WA E, XA]RER T A [ DA ke
R T, TE/INZE AT RN - FLRT MV R K A A T
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FARIRSERR, WHAE B B 5 A2 KA A X R A
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