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Species diversity of plant community and the niche of dominant species in Beichuan after
earthquake engineering. LIU Yao-yao, GU Bin, WANG Li* (Key Laboratory of Bio-Resource
and Eco-Environment of Minisiry of Education, College of Life Sciences, Sichuan University,
Chengdu 610065, China).

Abstract; To explore the effects of vegetation restoration after engineering application, we exam-
ined species composition, diversity, their relationships with environmental factors, and the niche
of dominant species of restored vegetation after the Beichuan earthquake in Sichuan Province. The
results showed that: (1) There were 74 plant species in the study area, belonging to 37 families
and 72 genera. The dominant species in the woody layer and herb layer of the engineering area
were Prunus salicina and Bidens pilosa, respectively, while the dominant species in the respec-
tive layers of the natural area were Platycladus orientalis and Iris confusa, respectively. (2)
Results of CCA ordination showed that species could be divided into five groups in the engineer-
ing area and into three groups in the natural area. The importance of environmental factors
(including engineering methods) affecting the species distribution in the engineering area was in
order of ; elevation > slope > aspect > pH > engineering method > soil moisture > slope position.
Elevation, slope, and aspect were the main factors affecting species distribution in the engineer-
ing area. Species distribution in the natural area was affected by various factors. (3) Species
richness and diversity of woody plants in the natural area were significantly higher than that in the
engineering area, while the species richness and diversity of herbaceous plants in the engineering
area were higher than that in the natural area. Altitude was the most important environmental fac-
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tor affecting species richness and diversity of herbaceous layers in the engineering area, while

slope position and engineering method were the main factors as for the woody layer in the engi-

neering area. (4) Compared with the natural area, lower niche similarity ratio (0.0-0.4) and

niche overlap value (0.0-0.5) of most species suggested weaker interspecific competition in the

engineering area. Therefore, we proposed to plant more native dominant woody species in the

engineering area.

Key words: vegetation restoration; community diversity; niche; CCA; RDA.
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Table 1 Basic situation of plots
I IX 5k B b TET AR T3k 4 Z e WE Bhim R pH
VA Era (°N) (°E) (m) (*) (°)  KE(%)
THEX HE 1 L FAEH AR +HEK R 31.4627  104.2531 820 30 86 14 8.49
2 ZER PR+ S TWh A 31.4631  104.2532 800 32 335 24 7.89
3 ZER AR+ TR TWA A 31.4631  104.2532 800 24 331 23 7.90
Yo 4 HOWAR+EY) P41 5% 31.4631  104.2532 780 15 62 20 8.46
5 ZER B+ S 2 TWA A 31.4628  104.2531 760 20 294 22 8.33
6 ZER PR+ S TR A 31.4628  104.2532 770 28 73 18 8.33
7 ZER R+ A ARARAE +HEK IR 31.4628  104.2535 760 18 305 8 8.53
W 8 ZER R+ S 2 FAEHHR 31.4630  104.2539 750 26 71 15 8.35
9 ZERI R+ T AEHHR 31.4632  104.2537 740 24 325 11 8.12
10 ZER B+ A FASH R +HEK B 31.4633  104.2536 730 30 300 15 8.34
AR 11 BB S ¥ 31.4628  104.2539 780 26 68 29 8.16
12 BRI N ¥ 31.4629  104.2539 760 23 321 24 8.03
13 BRI ¥ 31.4631  104.2542 720 31 333 19 7.32

TEMR ;2010 4F TR T245 35, J5 WA /NI AR B 4D,
TR LSBT 5 A AKERHE 4 £ 5% FnHE
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FETR53 R 4 45 mxS m 07, 3648 1 D HEAER
PERY 5 mx5 m HEJ7 P A T R YR 4l i R R Y)
B 7ES mx5 mbEJy TP REALI B4 B AR

1 FRXHIBAE LA T 2017 £RERR

Fig.1 Geographic location, typical construction method and recovery status in 2017
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1 mx 1 m /VRE 7 V8 A RO (4% 57, 2013 ) 75
FAREIT N R G 7 R4 0~ 10 em ALY
A TIERES (2 1 kg) e HE /K& pH, [A] i)
F GPS JENT LSR8 B R B A7 B )
AT AR, ICRAARZEHITNIA 1 em L
YR A PR WA SR R D SR AR R Y R 44
PR B 558 TR A D712 9 S N T A i
o AR T A i S a oS AR ) T R
FLAEDL
1.2.2 YR ZFEPERREOTA 1] Margalef 4545
(M) .Simpson 5% (D) .Shannon 5 %% ( H) ffif & A %)
BEIE VI Fh Z R AE , Pielou YA 2] BEFREL(J) i & AH
YRR D) Rh o3 A B S REE (R MRAESE ,2012) .

Margalef 185

M=(S-1)/InN;

Simpson 5%

D=1-YP’

Shannon 84X .

H=- Y PInP,

Pielou 8% .

J=H/InS
X, S Jyfg— e b Y RSB N TR R
T EEL PO | RS KRS A e
1.2.3 HEEIHE AWM EZE (importance va-
lue , IV) R T B T A (R854, 2017)

AARJZEEE IR A,

1V = (CRFXH 55 B+ AR ARE + ARG I 25 152 ) /300

TR R E A E AR

1V= (AHX % JEE + AR B3URE +FH 55 B2 ) /300
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MFx100,
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A1 P nE | AR+ HEK IR IXERAE + HEK R Tk
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PEBGR . 2 ARG 55 (2016 ) X3 10 2547 E . AR L
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XTI A 1 B A4S 24T DCA ((detrended
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(5% EAFRE) RAE S Hraf R FEARAR FAY RS
IR A - R 25 4 7 Y5 X5 152 73 AT ( canonical correla-
tion analyses, CCA) HE/F , o ZFEEFE RS SR EE A T
JE % B9 TCAY 53T (redundancy analysis, RDA) HEFF .
1.2.8 LIESKE K pH Bl e RAE T E
TE 0~10 em 2 JZJFHE 4 3E5 KB S pH {H,
1.2.9 Sttt WIS BT #E Microsoft Excel
2016 H1# 17, RDA DL K CCA 43 Hr A AE &1 3R H]
CANOCO 4.5 %14 ( Biometris-Plant Research interna-
tional , Wageningen , The Netherlands)
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Table 2 Species in the plots

AR R i AL BT 4 E B F4 BT 4

1 Ea R YLEFEL Bidens pilosa 38 HABKRE (7311 Wbk Juglans regia

2 IR KRR IKIF Oenanthe javanica 39 ER LE % Coriaria nepalensis

3 WER B¥xE bun .3 Lysimachia christiniae 40 HeAR} AR FAA Alnus cremastogyne

4 RAF: R R W) BB Setaria viridis 41 HpaR e Z=F Prunus cerasifera

5 9% it fif 9% ) BEF L Oxalis corniculata 42 TR HEAT B HEAE Eriobotrya japonica

6 LR KR LIy RE Herba Hydrocotylis 43 gt 30 M8 Trachycarpus fortune

7 5314 ke JWEZE Clinopodium chinense 44 5L Flw JFIBE Robinia pseudoacacia
8 g HEXR T3ESE Sonchus brachyotu. 45 AR AR R Ginkgo biloba

9 3 HER 5 Elsholizia ciliate 46 E7= B30 FW Morus alba

10 sy KTHE KT H Gerbera anandria 47 R BHTE 1% Rubus corchorifolius

11 ARAFE SKKER PIFBE Oplismenus compositus 48 R R JKIk Debregeasia orientalis
12 TR 11y 4 0 M TZ Desmodium heterocarpon 49 BT R R )R U Elacagnus umbellate
13 EAiv IR 8K Boehmeria nivea 50 RAF NI JE EAT Phyllostachys heterocycle
14 SR (RN PRI Amphicarpaea trisperma 51 ARBER KR H:AE Osmanthus fragrans

15 BHF =R B Dioscorea opposite 52 R R HAHERE Cerasus yedoensis
16 2R 2R # Chenopodium album 53 AT gl R4 Ampelopsis glandulosa
17 BIER Iy ET Erilla frutescens 54 Rk e Y Antemisia argyi

18 PR R P Rubia cordifolia 55 gk W W Hedera nepalensis
19 RAR: R Iy F% Digitaria sanguinalis 56 PER PR YEL Cyperus rotundus

20 g T HtE T B Senecio scandens 57 &R R EWE EW& Cyclosorus interruptu.
21 NS YN FATHL Equisetum ramosissimum 58 HER HHiE HH Smilax china

22 RAR BE . Echinochloa crusgalli 59 i T EE Je ¥ 5 Agrimonia pilosa

23 R LigrisN INEZE Vicia hirsute 60 SRR SRR i TR Iris confuse

24 R 02)g L52% Kalimeris indica 61 4Pk W HHYZE Youngia Japonica
25 R S SUBCE N Lobelia chinensis 62 R REKR KK Carpesium abrotanoides
26 AAR} RAKELE SRk Oplismenus undulatifolius 63 s A W¥%F Duchesnea indica

27 B4R R )R HAREL Elephantopus scaber 64 PR B B Carex insignis

28 AR BEHR SR Lolium perenne 65 v ki) 81 Machilus pingii

29 HERR MRRE INIRIEE Boehmeria spicata 66 EHER AEHUE izl Zanthoxylum esquirolii
30 EHF TEE B R Ranunculus japonicas 67 1IZEERk ANET JNFARR Alangium chinens.
31 KEA BRI BRI Acalypha australis 68 Jisrs ) HARE Platycladus orientalis
32 8 B R W B ) ME#H 5 Commelina communis 69 R [FEeiy K% Kerria japonica

33 TETERE AL A FIWidt Calystegia hederace. 70 RAF ZIE N Neosinocalamus affinis
34 Bk BiJE Vi3 Amaranthus mangostanus 71 o3 R HEJE ¥ Quercus acutissima

35 B4Rk ER —4F3% Erigeron annuus 72 R A} IR WAL Lindera glauca

36 THEB HEL R HFARAE Anemone vitifolia 73 HomE il JilFk Kalopanax septemlobus
37 iy [ENIEN INE Conyza Canadensis 74 Tahinel L W Pterocarya stenoptera

74 Fp, SRR T 37 B 72 JB. DL 5K Bl Rosaceae
(16%) ZFL Compositae (30% ) . KA F} Gramineae
(21%) 2B} Leguminosae (11%) A F ., H AL
T 25 o, FEASKE ) 49 Tl XU HAE 9 27 B .56
J& 58 it BRI 8 B 14 J& 14 Bl BRZEAEY) 2
Fh2 )@ 2 Fh, TR X AL 52 B, Ho, TR T
Bt 8 Jm 8 fft, & -7 22 B 43 & 44 B, 5 B RH0H
24% , BRI 18% , AP EY 18% ; H AKX 3 4~k
LAY 28 B, PSR A XU A R
2315 ( Lobelia chinensis) . &K ( Ranunculus japoni-
cus) TEAR (Alnus cremastogyne) K54 ( Trachycarpus

Sortunei) 115 ( Rubus corchorifolius) 4 W5 ¥ ( Elae-
agnus umbellate)

TREXYS AKX YR K-S AT T CCA 4
BrimE 2 s, TREX (1 2a) CCA 4 Bl fi o & 0
Sk 16.7% 15.9% 14.8% 11.2% , BRF R T 9 F
S5HEIEREEN 58.6%, 1 54K (r=0.642)
FIERE (r=0.640) 2 E A C, 5 pH(r=-0.303) it
FHOG , 322 S WO AR A S A A8 DR AR AR B
2 Bl 5 (r=0.544) B EM ;3 S RIS KE
(r=0.699) .pH(r=-0.530) &3 HH 5% ;4 5 I )
(r=-0.425) L B E A,
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10ra 44018 ) I :
43 :
A

170

Water content 60 ‘a
Altitude :

pH
Slope position :
-1.0 - ' _1.0 Aspect
-0.6 1.0 -1.5 1.0

E2 I#ERX(a) BAX(b)#WFHSHEREF CCAXFE

Fig.2 CCA biplot of engineering area (a), natural area (b) species and environmental variables in herb layer
Altitude ; V3% , Slope : 3% B , Method : jifi T_ T , Aspect : 3% [ , Slope position 3§07, pH : 13 pH { , Water content ; 35 /K & ; Y5 [/ % 2,

TRE IR N 7 52 80 3 RO O T4 > 38
JESYEm >pH > T35 > I8 S oK &S 307, i HEF &,
TR RN RELRT 43 R 5 A FE0E, 0 THEF 5 —
ZIRM 1 288, AL B 5 (H. Hydrocotylis) (6) |
I BEEE (L. christinae) (3) . KT ¥ (6. anandria)
(10) fBHLEE (D. heterocarpon) (12) %%, 5k % Y]
FASC AL A2 52 ), 3 A 78 T AR B e B R A
R I 25BE Y A A £, A0 3G ML B (E. scaber)
(27) HFHRAE (A. vitifolia) (36) . BAT (P. heterocy-
cle) (50) 55, 53 1m) OC R Fe ol B, W 1) BB A
s MZERE P B3 (A australis) (31) 1L %F (R.
corchorifolius) (47 ) S5/ AR 1E pH B & AL IV
KPR AEATHE (0. compositus) (11)  *5 ik ( B.
nivea) (13) FIE IR (E. frutescens) (17), VEBE A
WFL G (A, trisperma) (14) FE(C. album) (16) %5 6
AFRIV VISR 5 UIAROC H V2R 1
VBB = ik A Bl (L, e oh , 3R] - iy
I AR AT, 43 AT TR AF O A v A T A R 38 ]
FEHE

H AR IX (E 2b) CCA4 Hili #Y fif B 1= 2 51
52.6% A7.3% i 2 B R BUR R T W55 PR OC &R
HEM 100%, 1 S5 (r=0.954) . pH (r=
-0.984) i iR AMISC, HEA (r=-0.934) &M,
2 WSk (r=-0.924) FIEA (r=-0.764) i FH
XK,

FI AR IX LA B85 PR X5 00 o A1 52 e 24130 K
WRAEHEF R 3 AR, | 2R3 (K. jo-
ponica) (69) ¥k (Q. linn) (71) LA (L. glauca)
(72) ArAGTE K o3 & B FE R IR R L pH (E = Y
WA REH ; 1T R %5 (A, glandulosa) (53) 2Fi
S (L. chinensis) (25) VW& (C. glomeratus) (56) 3§,

o3 A G B UIAE G, 43 AT FE 3 ] A e b 5 T
KRR K (C.abrotanoides) (62) W¢%F (D. indica)
(63) \ﬂé‘ﬁ( C. insignis) (64) B - B A R B R A
KA

2.2 ZHMRESAERTHCR

AR HbL 1 Py o 22 B 1 OB SRR AE LR 3,
Margalef ¥8%(( M) Y& F & 0.00 ~2.502, Simpson ( D)
FEBE A 0.00 ~ 0.993, Pielou ( J) 45 %436 Bl Ky
0.00~0.919, Shannon 5 % (H) $58 %35 Fl 4 0.00 ~
2210, BRFSRE, TR X RAR 2 Z RPN & T A
SRIX AR ZZREMART AKX, F IR, AW
PR FAZ Pielou F8%0(J) %00 8.3 (P<0.05) ,
X Hoh Z2 R BOTC B R

H4 45 E T G AN IREE X 7 B HE P 45 SR HE
RIFER(E3), TRREAZ(E 3a)a 284 RDA
551 HRFAE(E 0.775, 55 2 BERAE(EM 0.113 7 2
X P Fh 22 R AR 5 1) R Ry 88.8% , F
ZUEH B TR AR AL, YR 835 ; Margalef
R Tk ﬂl"ﬂjt; Shannon 18 %4 5% 1 3k Fl 3% B 52
M4 K 5 Pielou $8 052 32 52 e A8 K 5 Simpson 5 41
ZA BT TR,

TAREXAARZE(E 3b) a ZH:1E RDA 26 1 Bl
fIEfE> 0.663, 55 2 FRHAE(E R 0.191,2 Fh 53 (r
=-0.734) BFERAE, 5T (r=0.649) BEHE,
T 2 T PRl 22 R R S 1 BB RN 85.4% 5
ZREME S AZ YA TR AT pH 5200 ; Margalef 45 %X
% HE pH T ILFE MK ; Pielou 185032 W5 52 1
L2

HARIXFARZE (K 3c) a 2R RDA 55 1 iy
TE(E R 0.977 55 2 FlFEAEME R 0.022, 1 530 (-
=-0.917) WEFEAK, 25 5 (r=0.964) pH(r=



XISEEAE AN R R A IS TR AW RE 7 )b AR S AL T A= 25 A6 315

R3I EEOM o SEHMEEHEER

Table 3 Comparison of community species diversity index

P X Sk for B e Margalef 154X Simpon $5 %X Shannon 5 %X Pielou 75 %%
G AARR  HARZR AARE  RAR AARRE  BHAR ARZE  HARZR
THRX ¥ 1 1.668 1.408 0.645 0.788 1.290 1.680 0.780 0.390
2 0.679 2.502 0.476 0.864 0.820 2.210 0.746 0.461
3 0.328 1.019 0.091 0.626 0.190 1.136 0.274 0.819
P 4 1.125 2.015 0.042 0.816 1.343 1.809 0.835 0.754
5 0.000 1.300 0.000 0.771 0.000 1.658 0.000 0.852
6 1.125 2.012 0.491 0.750 0.975 1.583 0.606 0.884
7 0.874 1.915 0.379 0.809 0.750 1.803 0.541 0.783
YT 8 0.303 1.292 0.198 0.784 0.349 1.676 0.503 0.861
9 0.315 1.300 0.080 0.735 0.173 1.506 0.250 0.774
10 1.038 1.870 0.993 0.840 0.458 1.977 0.331 0.859
AR 11 1.573 0.289 0.711 0.320 1.462 0.500 0.816 0.722
12 2.233 2.511 0.790 0.748 1.714 1.822 0.881 0.829
13 1.595 1.470 0.786 0.769 1.646 1.577 0.919 0.880
F 0.292 0.359 0.350 0.139 0.881 0.017 0.530 432"
F RGN RIS AR ) 22 RS R B T 22 P 2R .+ P<0.05,
10ra : 1.0y :
Simpson - Margalef Method
pH 1+
Altitude Shannon Sharmen Altitude Slope
S
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Fig.3 RDA two-dimension of species diversity and environmental factors in herb layer in engineering area (a), woody layer
in engineering area (b), herb layer in natural area (c), and woody layer in natural area (d)
Altitude : W45 , Slope : 3% £ , Method « jifi T. T.3% , Aspect ; 3% 1] , Slope position 3137, pH ; 13 pH {E, Water content ; 13 & /K&,

-0.996) W E AN, 51K (r=-0.900) & FHHH K ; TEE A 0.982, 55 2 HAFAEME A 0.018, 1 B 530 (
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HARIXARAZE (B 3d) a ZHE0E RDA 45 1 #li4s

=0.982) B EIRAHIC S (r=-0.887) BEHL,
2 Wl IS K (r=0.982) Bl (r=-0.944)
FORAHE, 5K (r=0.930) BEAHE, BT 2 Wit
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x4 IEXMEAR ISAMMBHEVEEERESM X B EAEHET 2T > AN B> KR S >

EE
Table 4 Importance value and niche breadth of 15 domi-
nant species in engineering area and natural area

By % HEE He A e B
G TEK AKX TEKXK AKK  TEKXK AAKK
1 FF WA 54.66  38.08 0.80 0.38
2 LR B 18.16  26.01 0.75 0.94
3 RS (U] 1541  17.36 0.74 0.66
4 A ki 9.03  14.85 0.39 0.67
5 [ A 8.64 1177 0.38 0.58
6 THYE 2T 7.84  11.08 0.28 0.65
7 TR B 7.15  10.42 0.10 0.33
8 MREE R 6.81  10.22 0.57 0.33
9 e WA 5.75 8.98 0.10 0.55
10 KT FEA 6.78 6.34 0.27 0.33
11 Prp e R 5.22 5.94 0.34 0.33
12 ER [ioes3 3.70 5.66 0.24 0.33
13 FELE P 3.69 5.35 0.18 0.33
14 T 73 2.98 5.07 0.15 0.33
15 a5EE 49T 2.98 4.80 0.18 0.33

K ; Pielou ¥8%L . Simpon 8% . Shannon $5 %432 3%
JERMER
2.3 YyMhE B LA ST (E
DAY S B R o3 B A b, 0 A5 XA
gl AR XS TR X W 22 S0k, PRt i)
TR A SR IXHEA T 15 Fke 0 1 Shy A 34 i A
Y, 5r 56T REL N TR X 3 AR X 15 Bl #mid itk
TS SRS TR T 25 SE R LK 4,
FATTLIE Y DA A1 B2 A0 i HE 15 0 B
A b — S0, AR AP A A A T8 B T

x5 IRXK BAR IS AMRBFMERGCHECIE

MR > 5L > AR > 0 )8 B> B > oK > A7 i >
TR SHACR SH NS B KRR SH Y Y
RN TR B R SAFN Ny H AR, o 22 GLE
TR EC AR5 o AR K AL AR IX 15 Fif
Pesiph Az 257 5 B R/INHE R 43 0 02« I AT AR > B Bk >
AR ST A S AT > 2847 > B B> > 7 F > FEAR >
o A B SIERESTR RS ERSAR05F; TR X 5 HRIX TG
A PR FH
2.4 TFEX | HIRXAEDIHETE AR AAR M

A3 IRHREML Y T AR X R AR IX 15 AN 3Rl A=
SO L I #EA TS R B (K 5) 15 105 A b
X, TR DA S AR R L KT 0.8 A 0 X,
0.7~0.8 4 5 %F,0.6~0.7 5 2 X%},0.5~0.6 5 7 XF,
0.4~0.56 8 %f,0.3~0.4 A 15 %},0.2~0.3 & 14 X},
0.1~0.2 A 15 %f,0.0~0.1 £ 39 XF; H4K[X 0.9~1.0
H9XF,0.8~0.9F 1 %F,0.7~0.84 6 *%F,0.6~0.7
A 10 %F,0.5~0.6 A 19 XF,0.4~0.5 A 16 ¥},0.3~
0.44 2 %F,0.2~0.3 4 8 %f,0.1~0.2 4 0 X},0.0~
0.14 34 X, K 4 Frw, TR X R ZHF A48
SEABIYE LA, R 2 207E 0.0~ 0.4 HERIX 0.4~
1.045 58 XF, AE LA U Lol 3 s . TR X AES
57 AR RUHE BB 3 R B B AR 2 - 2B - KU S 28
TR R AR SR BRI H B AKX
A= SRR ABL I Eb A9 A A R P AR R S i AT AR AR
PERE-ZEAT B BR-FOR T - R

Table 5 Ecological niche similarity of 15 dominant species in engineering area and natural area

LR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
'

1 0.787 0.790 0.399 0.318 0.277 0.000 0.645 0.000 0.221 0386 0.308 0.171  0.246  0.098
2 0.433 0.759 0.419 0.434 0364 0.000 0572  0.000 0.239  0.541  0.290 0.190 0.152  0.061
3 0.628 0.781 0.593 0.346 0.367 0.000 0.704 0.006 0.186 0.422  0.294 0.270  0.142  0.151
4 0.064 0.632 0.437 0.385 0.453 0.000 0.469  0.000 0.000 0.535 0.108 0.450  0.000  0.233
5 0.688 0.587 0.563 0.312 0.206  0.000 0351  0.000 0.275 0519 0.305 0.152  0.195 0.291
6 0.573  0.587 0.563 0.427 0.885 0315 0.213  0.030 0.385 0.33¢ 0.070 0.136  0.070  0.315
7 0.000 0.219 0.000 0.500 0.557 0.427 0.000 0.528 0.495 0.000 0.000 0.000 0.000 0.663
8 0.000 0.219 0.000 0.500 0.721 0.427  1.000 0.000 0.210 0.000 0.144  0.108  0.000  0.000
9 0.064 0.492 0273 0.774 0.639 0.427 0.727  0.727 0.210  0.000  0.000  0.000  0.000 0.715
10 0.064 0.413 0.437 0.500 0.680 0.000 0.000  0.000 0.273 0.000  0.505 0.000 0.195  0.495
11 0.064 0.413 0.437 0.500 0.660 0.000 0.000 0.500 0273  1.000 0.000  0.320 0.000  0.098
12 0.000 0.219 0.000 0.500 0.670 0.427 1.000 0.500 0.727  0.000  0.000 0.108  0.195  0.000
13 0.064 0.413 0.437 0.500 0.665 0.000 0.000 0.500 0.273  1.000  1.000  0.000 0.000  0.000
14 0.936  0.368 0.563 0.000 0.668 0.573 0.000  0.500 0.000  0.000 0.000 0.000  0.000 0.000
15 0.064 0.413 0.437 0.500 0.666 0.000 0.000 0.000 0273 1.000 1.000 0.000 1.000  0.000

R T HARIX 15 ASOUSAEY T )AL S GO L], A7 LA D TARRIX 15 ALy a) A2 A AAR I LU, 0 Fb i [R) 2 4
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a b

0~0.1 0.8~0.9 0-8~0.9
0.1~0.2 0.7~0.8 0.1~0.2 0.7~0.8
0.2~0.3 0.6~0.7  0.2-0.3 0.6~0.7
03~0.4 0.5-0.6 0.3~0.4 0.5~0.6
0.4~0.5
0.4~0.5

B4 THERX(a) BAR(b)ESMBUESHE
Fig.4 Distribution map of ecological niche similarity in engineering area and natural area
k6 IR BAXISHTMBYMESCESE
Table 6 Ecological niche overlap of 15 dominant species in engineering and natural areas
LYl 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
s
1 0.892 0.899 0.575 0.435 0.374 0.000 0.728 0.249 0.245 0.479 0.489 0.324 0.546 0.126
2 0.666 0.806 0.593 0.537 0.476  0.000 0.650 0.258 0.147 0.733 0.491 0.288 0.282 0.076
3 0.831 0.914 0.811 0.539 0.482 0.000 0.808 0.202 0.307 0.530 0.421 0.491 0.256 0.186
4 0.049 0.750 0.433 0.390 0.349  0.000 0.586 0.147 0.223 0.384 0.305 0.594 0.185 0.209
5 0.908 0.716 0.720 0.293 0.137  0.000 0.487 0.268 0.210 0.597 0.391 0.126 0.140 0.256
6 0.800 0.716 0.633 0.423 0.977 0.531 0.337 0.483 0.443 0.463 0.078 0.097 0.028 0.473
7 0.000 0.368 0.000 0.707 0.414 0.598 0.000 0.810 0.413 0.000 0.000 0.000 0.000 0.892
8 0.000 0.368 0.000 0.707 0.414 0.598 1.000 0.417 0.221 0.191 0.776 0.417 0.122 0.142
9 0.024 0.589 0.216 0.911 0.387 0.560 0.936 0.936 0.676 0.000 0.572 0.000 0.000 0.722
10 0.069 0.694 0.613 0.707 0.000 0.000 0.000 0.000 0.352 0.079 0.000 0.000 0.000 0.913
11 0.069 0.694 0.613 0.707 0.000 0.000 0.000 0.000 0.352 1.000 0.000 0.314 0.000 0.096
12 0.000 0.368 0.000 0.707 0.414 0.598 1.000 1.000 0.936 0.000 0.000 0.153 0.155 0.000
13 0.069 0.694 0.613 0.707 0.000 0.000 0.000 0.000 0.352 1.000 1.000 0.000 0.000 0.000
14 0.998 0.619 0.790 0.000 0.910 0.801 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
15 0.069 0.694 0.613 0.707 0.000 0.000 0.000 0.000 0.352 1.000 1.000 0.000 1.000 0.000

FNZET M BRI AL AR A AL A B fE, A7 b O DR R Al (o) A 25 o T, W 2 5 [l 3 4

2.5 YRR N A EEE

TREX  ASRIX 15 AR AR S E S O
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0.899%% 811, KR 4343 A 7E 0.0 ~ 0.5 KA X 3 ; H 4%
X KA ES(E A AE 0.5~ 1.0 E{E XL,
it
3.1 YRS SRR TR

W AL R B 5 A 1 BRI ST
TR AR JUHOR DL F A 9 A8 fb R BV R
P E B bR (SRS 2017) , BFSRIXALA R 74
Fl BT 37 BE 72 JE@, TREX A RE L 52 A4
9 R 22 B 43 & 44 B LR EWITIHAY £ +
YyRh i 3 2 U IH TR XA B AR ) [ SR R R
ETRERXYF S AR XREFMEARARR(E 1),
AU A e A A O R | A% Bk B 2 T AR R, 2015

3 it

R M N F LV, BRTARAHEY A 3
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GHAGRRI I VER G ; A SR IR RS AR X B e , 358
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PR T BE 2 F AR XM AR AT BE 5 i, MR DGR BTG Tl
JEE ARG, Bl i M /N, 3 LS RNAR 5 4
SRR S BRI TN A A

PREE IR T B4R FHAE T 40 R R AE #1140 i
(5K EVAE 2012) , 46 il 25 W0 R %) 4 RN 43 A, i
NHFFEINA VR 1ok B 25 Y RV 3 A 4 4 4%
BT S A (IR 1 HE Bk 4 o 2H B ( BRI FH L 20145
ik T EE,2015) , WA Y Bl A A A% JR 1 E 22 7
Z—(Sattler et al.,2010) , A5, CCA 73 Hr4h
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F38E H2l

RRH, 5o TR X ) Fh o3 A 10 PR 5 R - (A0 46 T
22) WU Ay < 4R > B B > B 1) > pH > Tk > T3S K
SESYAL, RO TR DX b o3 A1 5 il die R,
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HoAt b FEIAGEAHAL R M DR, T IV 2R HAE T
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