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Abstract: To shorten the process of vegetation restoration on the landslide sites of Wenchuan Earthquake, this study
explored the relationship between plant communities and environmental factors. A total of 29 sample plots in Beichuan, the
area of earthquake that occurred on May 12, 2008, were selected to conduct vegetation investigation, adopting 10
environmental indicators that describe the terrain, location, and soil nutrient characteristics of plant communities. Two-way
indicator species analysis, canonical correspondence analysis, de-trended correspondence analysis, and de-trended
canonical correspondence analysis were used to analyze plant species, plant communities, and plant life styles. The results
showed the following: 1) Plant communities within the study area were classified into nine types. 2) The first two axes
representing plant species explained 21.96% of the environmental factors; Axis 1 was related to pH, altitude, and soil
texture, indicating the transformation from the secondary plant community to the primary plant community. By using de-
trended canonical correspondence analysis, the environmental variables explained 25.7% of the ordination plant community,
and Axis 1 showed a strong correlation with pH, altitude, and soil texture, demonstrating that plant community composition
varied from drought and barren resistant plants to artificial or pioneer plants and to intact vegetation. Axis 2 correlated with

soil organic matter, total nitrogen content, and slope direction, illustrating the change in plant communities from herbaceous
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plant community to tree-shrub-grass or shrub-grass type of vegetation. 3) Plant community composition on the landslide sites

was significantly different from that of intact forest sites.

Key Words: wenchuan earthquake; plant communities; environmental variables; downward trend canonical

correspondence analysis
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b IX PR O R A 14 AR v ARt RN D138 A HE R 25 A 3t 1) 52 1, AT 0 7 5% Aok b =2 i) B G5 2 358 22 ] 9 A 56
FU L BHTE T SO R I 2 e G O A B S SR HEY | O R s AR R B
] A4 G R SR L5 B AL IR AR

MR e E N7 S8R IR B 24 I AR ARSI A T ¢ DX AT o 3l i S P S8l it 7. 22 R B
SEHARIME) 7RFETRRIX TR T s AR iR 2, A0 P S A ol Ry sl T A O Pl R BE IS 20 T R v IR
(FIR] S St AR I BT RETS S R I DG 3R O HUBAEA B W S W N TRt R A 95 JA 3
ARG AIARRLE | AT ALY S BF 5 X 90 35 30 3t A A 00 A 9 040 K DR, 03k 3503t 3t 3% ) AL

1 M5 T®

L1 AR5

WFFE DAL T30 N MR B K X 2 — B AU N B N U« 3 R SR BRI S R &7 —iFF IR &
FLMTE 500—2000m ZEA7 , Ji T AU L1 I 2 XA, ARF- 24Ul 15.6°C 4R 2K it 1400mm , 32
FARHAE 6—9 AR AE P IERE] 276d , W 4R H BRI B 92430 o IR DL ERI BRI 3 G
Mo FRRAEZ TR HOMURS ; BRI T AR 143 S S AT 5 2 il bR 4 ] v TR S K LB o TR S MR
BT AREE A BRI 13.47 J7 hm | WA AA 5 AN ( Pinus massoniana) K2 ( Cunninghamia lanceolata) |
FA( Cupressus funebris) F2A (Alnus cremastogyne) . F5H ( Toona sinensis ) 5 .

“5 - 127 MRS, HR XA 94646km” , LI K 14821km™ ) KA A B A HEHE AR, B
GEtt, o RE A A JE AUV ELBE P 2 2 W R A R 9 5 s T 284 b1 SRy T IR TR B M P A A A HE T A
A HEAR ,2010—2013 A1, 43 SIAEAC) T BARSAE A S 1 rp H AR B AR A VR D)1 3852 5 DX ARARAR B K S
5 EHRIEIH B R A H R G VR TH HORHE R 8 AR IR 7R 0 b AR 430 D 4.22hm* Fil 22.
88hm*, FE R T 48 M THIA A SRS, 2~ T AR R0 A BIPE ( Robinia pseudoacacia) 2
(Prunus salicina) NZWk( Juglans regia) M2 ( Cryptomeria fortunei) %5 , 503 SR U0 4250 5 ( Trifolium repens) |
LAEETE (Medicago sativa) FEALFL KSR (Melilotus officinalis) 55 o WG W= Wi 2447 “ SEE - FE I 2 R 27
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— 2k AR BRI A RIS AR IR AR AN [F) 245 R B PR 2R, BT 29 A A A b, 23001 S oK A2 4
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Table 1 Basic information of sample area

ﬁﬁﬁrjfe? R Ejn:;ijfr]i?fg Ceof‘o%r}f)}?ff]t;ical Wi/ m - S/ (7) e/ ()
Location . Altitude Slope Aspect
of plot measures sites
A, FESAURURIL 2011 4E b B AR fu A A4S AR T 716 35 35
A, FHEEAFUXEL 2010 4EdEH H AVER T S+ PTHA T 737 36 77
Ay FESCURUEL 2013 4EEE TR aRLE W 718 25 47
A, RS 2013 4EHE T AR /R TG BN e 749 21 65
As FESCERUEL 2013 4R T ARG A fize) A=l iy 801 28 50
Ag FEEFURURIL 2013 4EEE TR /R b LR g T d 858 25 25
Ay FESERURLL 2013 4R T ARG HE g A= s 872 25 73
N, FESEUREL 30 4E L AT — Hp sy 925 15 51
N, FEEAH XL 30 4R DL B FEARR — fize)a=] 'y 923 19 21
N, 75 G L 5 A W A SRR SR b — e A=l iy 827 32 134
N, TESCHA TR W 3 A SRS — s 840 23 130
N iy LB 5 W SRR A — Wt 686 26 89
Ng i LU S T A AR SR b — g ae iy 686 26 89
N; it LB S W B B SRR S — R RES 1) 686 26 89
Ng W5 & BRMIBR AT 3 SR K — A o 746 34 131
Ny i LLAEAT SREF W3 SRR S b — Hp sy 960 38 90
G FEEHZRFIAZA 20 4E, JEAD 8 4EIRASHR — 1L 1110 34 326
Gy TEEFZR R 30 AFAEMIRZ AR — iy 1056 27 340
Cs TR Y 20 AFEREACHK — N 1022 14 300
Cy FESUR TR 10 4R DL RS AR — 1 997 26 337
Cs FER & MRIGEAT 9 47 A JRLFM A — 1 1320 21 341
Cs 38 FHE R ARAS 10 AR A2 AR — 1 968 29 66
C; I8 F B FARAT 5 AR MRS AR — i 991 10 311
Cg T TR SR A 20 AEAEAINAZ AR — 1L 1145 4 0
Co MR £ PRIgeA] 30 45 DL SE 3k — iy 1320 10 172
Cyp UL LAk (el R ZEAK) — 1L T5 2060 21 26
Cy, B AEAR Ak 20 4L b — 1T 563 7 26
Cp, AR AT 10 4F DL_E AR TR b TR S A — 1L 571 29 115
Cy 8 CRUR SR 10 4R L BEAT A — iy 862 20 166

A F1 N YRR W S 1 landslide blanks,li"f" A TR YR G S TR MK 52 B RE D the sample area of vegetation restoration after landslide
with engineering measures, N KRG A RIK E B REHE the sample area of natural recovery after landslide; C TR AR Z AR HL the sample area of

intact forest

1.2 5k
1.2.1 fEPMA

HRHEAE H O TE (O R | 6 8 E VR AT RE L | B8 20 mx20 m(E# 10 mx10 m) .2 mX2 m 1 mX1 m [¥]
FETT A IR T AR )2 EARJZ FIRLAZ Y, e Y Fh 2 FR B & | 55 B S de bn . Hoh ek
FET IR E 3 AR FE TR 3 A RARTIA AR 7, 23T 203 ASFK/METT T BRI FR A 250 Ff,
1.2.2 IR SR AR B AL PR il o

TEVECE B REEDT N, BEHLIEHL 3 45 SRAEHIZR)ZE 0—30 em B HIERE S, 28 RE LR =40y +4E XT3
FE ARG SR 53 ok 2 1kg AR ISC g % 2 1], SRR IR A a ik PLIRE A kIR 280 (pH E
8.5) 1 H7E  1mol/ L BEMRE IR $2- I W Cid: RG22 1100 S 32 R0 R R B F 152 000 92 43 1 2 - 48 1) A B o
i AR AW AR i pH (E DL S - O 4 AR
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1.2.3 sk

H Excel ZEEEHE i Peord 4 3R M HEV , 81 Canoco 5.0 FAF4 A 4 AT iE ) Fp FEWIRETS AH
YRR S EERY 2, R Jaccard 3850/ T AN Sorenson FE LR BN T K A2 b A B 5 R 3 4 0k A
AHARLEE

2 ERESH

2.1 AEYIREESE R 5)

AR SR XL a] 48 78 15 ( Two-way indicator species analysis, TWINSPAN ) X/ 5% [X. 29 /™ b %) A 4 B V% i0F
Fror e  RUPIFP A4 B R T SCH— S Bl BRI 4 AP REFISE A Bl B RG 3 A RERoR . 35— IR 7y
e P AR ( Ficus tikoua) MIFZ ( Cryptomeria fortunei) Y53 ( Cyperus rotundus) /N5 ( Conyza canadensis) .
T3 (Ineris polycephala) \S¥HiAE (Anemone vitifolia) .

ASTCAR G TWINSPAN 1 5 453 2RKF BRI o3 058 DCROR I RETS 20 1 1 9 M REFR SR AL, IR IR 44
IR S R TR 4

(1) ZE</NEVRET R+ 25 75 + BUR B+ 1 JF + B+ 0 2 R + 28 fE T 16 2\ (Ass. Prunus salicina < Bidens
parviflora+ Agastache rugosa+ Prunella vulgaris + Digitaria sanguinalis + Bidens pilosa+ Setaria viridis + Medicago
sativa)

(2) BPEN <TK R + 42 22 M50 FE VR 7K A6 + 08 ISR + P AR AL + /N 3% 5+ 57 75 25 HF A ((Ass. Toxicodendron
succedaneum < Debregeasia orientalis + Hypericum patulum-Pilea cordistipulata + Arthraxon lanceolatus + Anemone
vitifolia+ Conyza canadensis+ Deyeuxia arundinacea )

(3) HEVRR+ 4 T AT + L RS+ A+ 3 AP 0+ A 0 B+ e £ T+ - JRL S B+ 9 2+ A il e+
AL TR MR + T B OB HE M (Ass. Robinia pseudoacacia + Schima wallichii + Fraxinus chinensis + Camptotheca
acuminate+ Pistacia chinensis-Elaeagnus pungens + Buddleja davidii + Buddleja lindleyana + Coriaria nepalensis-
Lolium perenne+ Miscanthus floridulus+ Trifoliumrepens+ Melilotus officinalis+ Senecio scandens)

(4) ARk -5 2 + RSB HE M ( Ass. Kalopanax septemlobus-Dendranthema indicum+ Arthraxon hispidus)

(5) BZik-1 )32+ 3E BRI (Ass. Juglansregia-Petasites japonicas+ Artemisia lavandulaefolia)

(6) ERIRAHIT G A +77 X+ B+ 5+ ISR+ A2 AR HIRHIAR + RT3 LU+ 25+ 5001+ v B + B 3 - 22 2L
i R+ 58 L+ PTAR +FR B SE+ 4 58 ( Ass. Rhus chinensis+ Bothrocaryum controversum+ Cyclobalanopsis
glauca+ Sophora japonica+ Magnolia liliflora + Magnolia officinalis + Cunninghamia lanceolata + Pinus elliottii +
Phyllostachys heterocycla-Dichroa febrifuga+ Camellia sinensis+ Rubusparkeri+ Rubus lambertianus+ Rosa muliiflora-
Prenanthes macrophylla+ Zehneria indica+ Iris confuse+ Polygonum lapathifolium+ Woodwardia japonica)

(7) A& ARV BF 5 BR-V5 B + 0 1% ¥ BE M\ (Ass. Alnus cremastogyne -Hydrangea davidii-Cyperus rotundus +
Lysimachia christinae)

(8) MEAR+FINTREI (Ass. Aralia chinensis+ Fargesia spathacea)

(9) MIEZ+H M- R A HKEHEIN ( Ass. Cryptomeria fortune+ Broussonetia papyrifera-Carpesium abrotanoides )

2.2 PRSI R C R

MR RAE—FEDT AR, BT T /Y 229 AP RR S 10 IR 5 Canoco 5.0 B AFHEFT 4347
FErR ARl B 44 FR48 Sl P AR DL T 24 56— PRI AU R 4 7 8F DUREE Z AN TR B FID 3 Rk PR AL B
AHE WA 2, TEREFE I, AL B A A R iR 21.96% , HiF 2 N HEFF SR RE iR R (2 3) .l 1
LA pH (B SR IR O | A SR R A A SR . e pH (R RO S T 5 2
—HEFF il A AR PR, R R 1 A A T HE R R A AR S PR RGR . HEFR IR ZE TR A A R A TR 7 33
ANERE BPRRAL AR RT R I MR SO S BEA TR RO T R pH (BB ) 3R 2 SO B L B A )
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TS MU A B R A A T O s HE P B R AR L 3R A 50 AR I BRI 2 LI Ve K AE R LB
SRR A S | 7 7R B ORI BB AR ARV REAS AR I AR T AR 3

R2 NETERHEHR

Table 2 Abbreviation of environment variable

I B s A B4 K]
Name of environmental variables Abbreviations Name of environmental variables Abbreviations
+HEAH ML Soil organic matter SOM 42 Total nitrogen TN
A Available K AvK % Available phosphorus AvP

pH & pH value pH 4K Elevation Elevatio
Y5 Slope Slope i 1n] Aspect Aspect

+ 445 Soil bulk density SBD + Tl Soil texture ST

x3 EYM CCAHRF

Table 3 CCA ordinations of plant communities

i H Ttem Axisl Axis2 Axis3 Axis4
FHIEH Eigenvalues 0.660 0.512 0.441 0.416
fift 7% & Explained variation ( cumulative) 7.14 12.68 17.45 21.96
Ju LA E Pseudo-canonical correlation 0.986 0.961 0.970 0.982
RS AR & Explained fitted variation ( cumulative ) 17.19 30.51 42.01 52.85
BT 25 R Permutation Test Results pseudo—F=1.3, P=0.002
1.0 RibeGlac
Cornoff A

Lind obt Acer f1b)

Slope Farg spt

A Elevatio

Kalo sep  p

Aral chn Elat inv

Bide pil py, A
Ptervit A® Pile sin Zehn ind
A Se, A
IxerpolA A un Arac chn
A
Cony can A A

pH

Urti lge A
Wood jap
e

1
Achy bid,
1 ST
Rosa mul A .
| Brou pap 3 Opli und
Urenlob A |
PterSemi  Pter mulN__A ImpeCyli
''SBD
PoaPrat 0.:§tr.]apa
A

1
Care bac Phas vul
1

-1.0 1.0

E1 #E%Hh CCAHFE

Fig.1 CCA ordinations of plant communities
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2.3 THYIBE SIS R ER

TR SRR TSGR PR S R R YIRS o0 A BRI R RE T 25.7% , W) ECHE S S Y 24 T
TUHERP AR B A 6.282, 1 2 ANMEFFR A i K (W3 4) o i3 5 P, pH A fEdk B3 T 5 28—
HEFP il R AH DR f R, e pH (B2 SOG4k | 3B 52 TE AR OG ; R PLBT S & A A Sm) 55
AR R R OGO, Horh R P S R UG, TR A B 2 IEADC, 456K 5 MK 2, WATE
A (1# 2) , pH {EBOR BN TN 1 398 T 8ok MO, U8 A 26— HE Py Al v PR A0 o IR IR RE VA R 22
o A SERORE I/ N O R )R T AR B S e e R I A B (T 2) |, A BILJT MR Bk /b | 4 18 4 10 5 0
2, S in) Hy B3 ) B3 A A, BB AR SR —HE Pl b I AL | A S 6 DA K 1) X AR R U A 1 5 T A
Ko 2 T group 1 2 group 9 43 HIHAEYIRETE 73 20« FIRR A A5~ T HUOBSE" FEA | BFB AR <K= 1L
BT FEON S R B - e AT AR A N A</ N LB AT E AN REK - VE R 5 Bk - B AR BN
CETITAETREON RSO AR A R - B A A AR WA — R A RG4S T I b 5 —HE R A N 21T
R RS A A R group 4—group 1—group 2—group3, Bfl FH M 52 T 2395 1) B AR K 2 B A R ) e
6 1 T HERE LS A N TAE Y B S BE SRS | DL BOR A2 TR HE SR B I8 e A8 R Al g sz i
o MK T X EESN R A XA B 52 5 58 —HEP SN T A R B AR BEE AR Ak 3 B2 group 4—group
3(group 2) , BV FEAAE W 7% 5o U8 B 50 0 R s R AE eV, RO — M R A KRBT i 4 B R
U R

x4 HEYEES T DCAHFE

Table 4 DCA ordinations of plant communities

i H Ttem Axisl Axis2 Axis3 Axis4
FHIE{E Eigenvalues 0.687 0.419 0.317 0.194
BB K Gradient length 5.14 3.65 2.91 2.79

YRl it S 2T A 2 ke

. . . 10.9 17.6 22.7 25.7
Cumulative percentage variance of species data
BB R 4 E 2 T
. 43.6%
Supplementary variables account
PR A S 0 2 TR I SE HE P R AE /B SR Sum of canonical 6.282

eigenvalues of all variance of species data

x5 10/ HIEETEE DCCA HiFHAIHRXE

Table 5 Correlation coefficients between 10 environmental variables and DCCA ordination axes

FRHEAS i Environmental variables 55—l Axis 1 55 Tl Axis 2 %5 =l Axis 3 SEVU% Axis 4

SOM 0.3999 -0.3062 -0.2072 0.1985
TN 0.3056 0.3839 -0.3904 -0.1275
AvK 0.3089 -0.1765 -0.0467 -0.0430
AvP -0.2004 0.1081 -0.0706 -0.1726
pH -0.6840 0.0410 0.0156 -0.1283
Elevatio 0.4705 -0.0025 0.2505 0.1255
Slope -0.5244 0.1624 -0.0172 -0.1277
Aspect 0.1317 0.3231 0.2022 0.0726
SBD 0.3246 -0.0252 -0.1571 0.0793
ST 0.7927 ** -0.2810 -0.0206 -0.0109

WA BT WA 2, # o+ o« Flx + = 43 5I57R 0.05.0.01 F10.001 /KF 114 i 254

2.4 HEYAPER LSRR AOCR
HIT U ANHE PP Sl 0 AL o A 3 L B AR BT 19.04% , FErP i —HERP AN S —HE P Bp0 2 i i ok, W e i
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5= SEDUHE TR, Wk 6, MR 7 WA, pH H ik | T
5 5 55— il 0 R SR B K, Herb ) pHL (B 2 R OG
VPR | 3 b 5 A OG ; - A RO VR S A T HE
BARE DG B, e TR R BRORE DG, - R O 5 E A
K, AR T ME 3, WERL (K 3), pH EBOR /N
AR 398 55 R R, U I 7R 5 — HE P A P R B AR
FER BRI VAR i 25 B A HE IR 4 B A4 A T R A 5
M fe K s W AE (81 3) , A U 2 4R I
UEPATESE —HE b, - 596 S0 2 i SO o A A A T
IR REMAAS K, T H R 3 7T LAE W S —HEF i 221
A, AR AR | AT AR SR ) 1) TR R i
TEAR T AR Y 22 82 A 5 —HE 7 3l i A 0 5 38— HE v il
M N A A N R R o AN B E KA £ 0
FEEE —HEF A O IR AR 22 o0 A A 5 HE R e
05, HARMYI AT B A S A AR

7
8
@ groupl | & group4 @ group7
agroup2 | « groupS
[ ]
]
* <
[ ]
*
-2
-2 8
B2 WA DCCA HFE

Fig.2 DCCA ordinations of plant communities

F6 HEYMEFRE DCA HiF
Table 6 DCA ordinations of plant life forms

i H Ttem Axisl Axis2 Axis3 Axis4

FHAIF{E Eigenvalues 0.696 0.438 0.343 0.282

K Gradient length 5.68 3.51 3.07 3.18
K 2 ) 7 SrE

Kﬁiﬁf/f Jpj;fni;jznﬁaEEe of species data 7.54 12.27 1598 19.04

SHBYAS 5 T 5 19E 43 L Supplementary variables account 42.6%

R B A S 10 24 RS HE P R AE (SR 0238

Sum of canonical eigenvalues of all variance of species data

R7 10AFELEES DCCA HFHEMEX M

Table 7 Correlation coefficients between 10 environmental variables and DCCA ordination axes

FREEAE i Environmental variables 55—l Axis 1 55l Axis 2 5 =Hh Axis 3 25 0U%h Axis 4

SOM 0.5034 -0.0637 -0.0725 0.0315
TN 0.3742 0.1650 -0.1639 0.3957
AvK 0.1985 -0.0248 -0.0143 0.0273
AvP -0.2324 0.3165 0.0759 0.2398
pH -0.7307* 0.1482 0.0101 -0.1526
Elevatio 0.6749* -0.3357 -0.0077 0.0006
Slope -0.4743 0.1678 -0.0466 0.2055
Aspect 0.4010 -0.1225 -0.2786 0.1237
SBD 0.1403 0.1395 0.1109 -0.1408
ST 0.8322** -0.1094 -0.1273 -0.0225

IEAS AR LA 25 « | = fll % = 43J38/R 0.05.,0.01 A1 0.001 7K I F & %

2.5 AN TR HAE 5 A AR B AR DL

B NTAREREHL (A, —A,) , FEUL TR [ ARIK AR (N, (N, ) FURSZ450MHiL (€, —C,, 23 51 D B
WEITEE SE AR A AR o R I PR 77 bR ) A L 38 38 Jaceard 8 4UHT Sorenson 850 xCIFAAL 45 4 ¥ 33k 370 1l A
W9 RS2 A PR AR DRV AR EE o P 3R 8 T, BT N TR S A L . AR S M RO A 5 R 52 4
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PRHUFE Y J1 . Cs ZBARAK (J1<0.25,Cs<0.25) , AT I
T HE (LGN TR R B SR VKR M P 7% 5 R 22 4
ARH O RE R I5 A L AR BRI, s 8 I , « &
ASHPTINARS ” FE b (FEHE A, ) ¢ AR R (R AL) |
LSRR (FEHL Ay) MORLY 5 IR AR (BE
C, ) BYTE T AHALLEE AH X 0% (JT 24 0.04—0.08, Cs 2 0.
09—0.17) , FEHL RAS+AT M " 15t (FEHE A,) < T
A7 TR (R A) L PTIIES” R (RE L A) CH/TRET
TR (FEHE A FOREA) 5 5 SRR AR (REHL C,) IBEVE
AEARLEE A X4 5 (JT R 0.03—0.08, Cs 24 0.06—0.17) .

" M A A e b g . ¢ Tk A SEERAMEY
R, RN TR A it B ol AL LA, R A RE b o Jik o TARARAKY

V4R e T o] Y 5 P 1 A 0 R 9 T Tl A TR AR R
A, AL I AR b 847 ) e R 2 i) bR A R 0 BV T
TR

AR FETE AR R, < AR ™ 15 it 0 < A= 25 ™ 5 it (%) A 0 15 ) PR A 2 458 K e 1) 5 A 423
TR AT $5 i, < T RE0Ar ™ et P e ) 5 ) LR Az PR A W e AN AR R, EAh, A SRR SR AR 5 )]
Bl A SZ UMK AR Bl 5 Ry 330, BEVE ARALLEE JT 2N 0.07—0.10, Cs M 0.16—0.22, B T AR 23 bRl g 21k &2
ERTE AHGREE S B — MR RS, T SZ 40 DX b 2 e SR TR, BT AR A % B B BOAS T TR I
HETE P RIAR LA

B3 #EYFHEEE DCCA HFE
Fig.3 DCCA ordinations of plant life forms

#8 ARIEHENSRZRMAMBZNEFYIMEL Jaccard I§HF1 Sorenson 1551

Table 8 Total species, Jaccard Index and Sorenson Index of the site with different engineering mearsures or undamaged community

R 2 5 WIFIEL Number of Species J Cs

Number of Plots C, C, C, C, C, C, C, Cy C, C, Cs C,
A (R4S TR ) 3 1 2 3 0.06 0.03 0.04 0.05 0.12 0.05 0.09 0.11
Ay (AT ) 3 0 3 2 0.06 0.00 0.08 0.04 0.14 0.00 0.17 0.09
A (T4 1 0 1 0 0.02 0.00 0.03 0.00 0.05 0.00 0.06 0.00
A (4% 2 0 1 1 0.04 0.00  0.03 0.02  0.09 0.00 0.05 0.04
A (VTS 3 1 3 0 0.06 0.03 0.07 0.00  0.12 0.06 0.15 0.00
Ag(HEASHE) 4 1 3 2 0.08 0.03 0.07 0.04 0.17 0.06 0.15 0.08
A (HE) 3 0 3 3 0.05 0.00  0.06 0.05 0.10  0.00 0.12 0.10
N;( BRIKE ) 2 0 4 2 0.04 0.00  0.10 0.04  0.09 0.00 0.22 0.09
N, ( AR 3 1 3 2 0.06 0.03 0.07 0.04 0.13 0.06 0.16 0.08

C, EF FRTR 2 AR mixed needle; C, AR coniferous forest; Cs < By o [iE AR evergreen broad-leaved forest; C, : 4T Ak Nanzhu Bamboo forest; JI;
Jaccard 8% ; Cs ; Sorenson T84

3 #R5itie

31 %

ARMIFGE AT A 1BV S AR A 8 A | 7 ] e A LS 6 17 497 ( DCCA) X8 A T HE T, 8 7R T HE 9
T FEIRETE ML AR R IR EE A B O, AR EI LR A5

1) R ] TWINSPAN K5F5E X1 29 AMEPIRERAE R4 0 9 I RER AL,

2) W X IARBE AR HE XA P R iR A 21.96% , 5 —HEF S pH (E TER | 398 b i AH DG PR R | R i)
SRR R AE RS 1) R R TR AR A 5 5 HE P il S B B | A AR S R, B ) S A ) e
M EASAE ) ) TR EA A A
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3) MRS S XA IR IR I HE IR 1 25.7% ., B—HEP S pH (8 3K | T3 BT b 0 AH DGR | B LY
EAEYIRER R IR 2 TP — N T BB Y — R 2 B M e E R A8 40 58 —HE P Al 5 LA PLR 4
R ) R DGR | S ) SR AR ) RV R 4 R BOA R ) — I R AR ) ARk

4) BREE AR B GTAE ) A0 AR T B B i B R IR 19.04% , S —HEF RN pH (E AR 15 b Y A DGR, I
WA R A A I R — AR AR R ) 2 AF AR R R Y — TR R ) AR A B R S A o ik
FAIAF DG A, WAFL ) A 3 2 ) 3 43 AN B

5) W B (AR N TR F SRR ) B P RV 55 R 32 400K i e A P A A L, AR RURR R AR, AH
XTI, H AR R WA 5 8 R A2 M AR 9 e o 230, R4S+ AR ™ 1t A < A= 258 ™ 157t i 0 v 15 )
Rl A 32 AU b s R 130T
32 i

30 2 X MR T B D AR 1) R A T B Ml DA R AR R R A S MR S TR R R R 2 TN T
TR X ARAE B TR ARTRRD T AE R R S TR A 2 A i st e AN T35 2R X AR gk A2 1 0 2R 4 T
SRR A, i IR b e PR O i S O I A B B UIBC R . BT, A S 5 PR I - 2 R HF5E AR
£ WMk JKSC B R S AT 2 X R B T R R A — s BRI  AEES R SE R AT
TP R 5 A RS 5 O — R R A SO R TG 22 T8 40 A, DA AS: H Ak 218 180 1 2 55 i
R0 ASBIFSE A X AU )1 LV S (A A (A D07 P S I8 S AT o AT A ) T SR R AE 5 R R T 11
KR, GERF], R X B I R A S S 052, {H 358 pH (A | 1 58 5T M2 52 i H o3 A5 4% A8 Ak )
FEER T, B 7 BRAF ST S s T A 1 AL 2 5 T AL 00 i R AT 1) D B IR - YA B R Ry 45 P B 5% 1R 3R ) 25
A BRI B SEOL T IR T AR AN )R B AR 9 1] (4 A S NS ST ke 1 R i) BB 11 S
ek A E— e R R b SR T R A3 R S R R TR A S0 A S AR S R 2R iR RS
T, A ARG A A N 2 SR 1) S p SR 2 R AR 34T R AR Y - SRR BT AR AR T A I
Bilh, A LT 4 U0 4B A5 B i 0 Ab o M Bl R A S5 R S e 2 Y L SROCIRIF CCA HEF (A B o
M, R B LA R AR D B 0 A A% SR A5 R 7 SR 2 R k7 3RS K i B 38 pH (E ) 45
IRBE PR X A B R I 110 2 M R R 2 DX 11

R 5 2 Tl R s Y A A AR A2 ) — S 2 1A, Wil b+ SR R HE U K AN IR A1 | 4%
orikz IR T A2 AROKBETIES , PRI HE B K SR ARAS A, ZE X 26570 M b Az 4K 1) 22 S 25 B RUR A B S5 1iif 3%
FE AN . TESZ P ST MUAE K S W10, FEAAE ) S A RE A A TR IR AR TE i B[] AR XEVR &2
W SZ A0S HIAR B S A Bl 2 A B R RE RN B TR B, TR G A SR A T AR LA H AR
WA h 3 98 N3, TR T 207 R BN IR BRI i 9 DL DL TR it S AR S A 25, EE R 2 T4
il [ isp S AR ) Ff Vs 1) SR AR 2 Ak IS O T i RS IO B, 7 T SR Ry B 0% b DX 0 SR O A B A S
ks, A RS2 AR K B T ARG A R, I, R RS SR N 7O & i S AR gk B &
AEAPCTE TR N, AR 5T M X 34 S I I 2T | SR A (A 5 R A e IR 0 T 6 o
BV A i A R A AR
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