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Abstract: The habitat and community characteristics of the secondary Cotinus coggygria shrub community were analyzed
based on field investigations in the Three Gorges Reservoir Region. Results showed a total 56 species belonging to 37 genera
and 30 families in the community. Both the species composition and community were low. Light-liking, drought-tolerant,

barren and alkaline soil-tolerant species were the majority in the community. Altitude and soil available phosphorus were the

EETE ER AR E AT H (31370602 ) ; K K K 2 4 45 81l U1 25 31 %1 (201810635015 ) ; T PR 7 A 4 4fF 55 28 B 0F 41 7 100 H
(CYS19123) ; F R AAH 5 M FH /R I — 8550 H (estc2018jsex-msybX0246)

s B #1.2019-03- 10; % £& HH ki B 88 :2020- 04- 09

# FIAMEH Corresponding author. E-mail ; utrecht@ swu.edu.cn

http ://www.ecologica.cn



4054 JAE = 40 %

two most important factors resulting in habitat differences. Species distributions were significantly affected by altitude, slope
and aspect. Species density significantly negatively correlated with altitude, while species height significantly positively
correlated with aspect. Soil pH significantly negatively correlated with species diversity and evenness. Species density
significantly positively correlated with available potassium. Both the species richness and diversity positively, while coverage
negatively, correlated with available phosphorus. In summary, altitude, slope and aspect were the main factors affecting
species distribution while soil available phosphorus and pH were the main factors affecting species diversity. Altitude,
aspect, slope, soil available phosphorus and available potassium were the main factors that affected the quantitative
characteristics of community. There was a significantly negative correlation between the overall interspecific associations of
community and the interspecific association of species. The interspecific association was loose and in an unstable shrub-grass
stage. The ecosystem was fragile and sensitive to the changes in habitats. In conclusion, for a combined strategies to protect
the existing communities of C. coggygria and their habitats, to select the suitable native species for rational allocation, and
promote the species diversity and community succession are timely needed for the ecological restoration of C. coggygria

communities in the Three Gorges Reservoir Region.

Key Words: Cotinus coggygria shrub community ; species diversity ; environmental factors ; interspecific association ; Three

Gorges Reservoir Region
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311 SFEHEAE B IR

e P XU AR BOTE AR Y T AT A b SRS SR (LR 1) b 3 R O B A R (162,83 ¢
10.87) mg/kg, FEHb 1 Fefl(75.15+18.65) mg/kg; Fidth 7 347 %00 & i fie i (28.05+1.57) mg/kg, Fidth 6 fix
i (7.55+2.07) mg/ke; Fiib 7 + e A& ffe i (136.48+22.18) mg/kg, Filh 8 £ fi(74.96+2.48) mg/kg,
FEHL 6 AR R 757 m, BEHL S FARR 283 m AEMb 3 MR R KON 520 B 8 F/N R 200, ZEA AR, BE

Mo 3 RIREMD 7 B4 - HESR IR BUAR S BT

R1 BERBERE

BR TR

Table 1 Basic information and soil physical and chemical properties in different plots

\ o M e i
HE i34 st W pHE AR Gy i
Sample Altitude/m Aspect Slop/(°) pH value Quick-acting Effective Alkaline
potassium/ (mg/kg)  phosphorus/ ( mg/kg) nitrogen/ ( mg/kg)
1 587 0.3 42 7.83+0.03¢ 75.15+18.65d 8.89+1.22a 117.05+19.93a
2 629 0.5 50 8.02+0.04a 106.53+20.23cd 8.38+3.71a 75.44+14.94h
3 656 0.3 52 7.52+0.22¢ 162.83+10.87a 14.85+3.41a 126.65+6.03a
4 285 1.0 40 7.98+0.07bc 132.20+16.21ab 13.08+1.65a 80.48+15.45b
5 283 1.0 40 7.95+0.02¢ 128.30+18.57abc 9.40+£5.91a 75.92+17.69b
6 757 1.0 30 7.94+0.06¢ 90.31+18.59¢d 7.55+2.07b 114.30+8.23a
7 741 1.0 35 8.01+0.04ab 112.38+9.16abc 28.05+1.57a 136.48+22.18a
8 707 0.5 20 7.71£0.05¢ 108.48+9.19hc 15.08+6.10a 74.96+2.48h
BAARFFRER R I 5225 (P>0.05) , oAl 7 RER /R B 3522 57 (P<0.05)
312 AEBSCHET
. e e e 08T .6
XIETE IR BE I AT PCA RS 40HT, Hi 2 7] 2 ' Altitnde
OREHL 1.2 A0 6,4 RS, 3RS IMHREEN FAIEE S, o
Y e e A w2
TEARCRT L ST Al o R DR R 2 N R < PH__ i & AN
S g - N . N - Slop
SRR RIE ARG, YT 5 T8 pH (EARG, S ¥ . .
AR, Aspect
N b )
3.2 BEEFRRRIE(E AT 038 4 QP Py
. . . g St R -15 1.5
G L R I ROBE IR A5 0 R, 3 .

A 30 BE37 J& 56 B, REVETEAZ HZ(EARF AT 18
AP AZ HEAEAT 15 DR R (W3R 2)  EARZ
PR E SEH S 1,76 m, EEAE N 15.86, HE(H K
T 5 B WAL LE REARA BRAF (Myrsine africana) . — W3k
(Flueggea suffruticosa ) , FoAth A A HE A AH P A /N B )
( Wikstroemia micrantha) .4z 22k ( Hypericum monogynum )
AL (Jasminum floridum) FFEA & (Abelia chinensis) A&

B2 #HS5REEFZE PCAHFE

Fig.2 PCA ordination biplot between plots and environmental

factors

Altitude “/Eﬁﬁz;ﬁopz iﬁfﬁ, Aspect; 4N pH: + % pH {H Soil pH
value; AN: 7§ fi# 2 Alkaline nitrogen; EP: A B s Available

phosphorus ; QP ; LA Quick-acting potassium

FHE( Quercus baronii) %, FAZLEFIA R L (Carex brunnea ) FULHE (Arthraxon hispidus ) , AW WL E ALY
A 3 ( Heteropogon contortus ) . ¥ % ( Chrysanthemum indicum ) | 5 ¥ Bk 28 3% ( Clematis ganpiniana) | 1=
( Miscanthus sinensis ) #1481 4: 5 ( Eulaliopsis binata) 55,

M 3 AL IR YR A B VR IFE 12.00—27.00, G B b 22 BEPERS BOM 3550 BE 48 BUE RS, Y FhF
15775 BE U B E 0.9—1.38 m, W)l BE L I 7E 2.04—3.43 Plant/m’ , 36 BE Y0 175 7.44%—17.75% K4 3 17 (1)
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Table 2 Importance value and average height of main species in community composition
S e 2 S i AR g4y i
awn s G e | B Nt e
Code  Species layer/%  height/m | Code  Species layer/%  height/m
Gl B ( Cotinus coggygria) 15.86 1.76 Cl  #WHREEF (Carex brunnea) 25.71 0.45
G2 BRAT ( Myrsine africana) 7.24 0.85 C2  JEE(Arthraxon hispidus) 12.30 0.40
G3 — 3K ( Flueggea suffruticosa) 5.21 1.54 C3 5 ( Heteropogon contortus) 7.24 0.46
G4 INEERE ( Wikstroemia micrantha) 4.88 1.06 C4 725 ( Chrysanthemum indicum ) 5.95 0.65
G5 4 229k ( Hypericum monogynum) 4.87 0.65 C5 B TBREE (Clematis ganpiniana) 5.94 0.64
G6 WAL (Jasminum floridum) 4.82 0.54 C6 T (Miscanthus sinensis) 5.52 0.40
G7 Fi K 5% (Abelia chinensis) 4.77 1.35 C7 &3 (Eulaliopsis binata) 4.12 1.12
G8 H& T ( Quercus baronii) 4.38 1.93 C8 MBI ( Ficus tikoua) 4.02 0.74
G9 INHZSTE A (Abelia parvifolia) 3.78 0.90 C9  =WkE5E (Aster ageratoides) 3.96 0.50
G10 FEAEAEHEE ( Sageretia henryi) 3.76 1.39 Cl10  JKRLE (Artemisia roxburghiana) 3.89 0.95
Gl1 BT (Lespedeza bicolor) 3.20 1.44 Cl1 27 ( Neyraudia reynaudiana) 3.57 1.10
G12 AeH Ky (Ilex centrochinensis) 3.00 1.77 Cl12  ®3#i( Dioscorea polysiachya) 2.64 0.80
G13 ZIE H W ( Fraxinus paxiana) 2.95 1.50
Gl4 A A (ltea ilicifolia) 2.93 1.43
G15 AE k] ( Cotoneaster silvestrii) 2.38 1.15
Gl16 #:38) ( Vitex negundo) 2.14 1.33
G17 FAA ( Cupressus funebris) 1.98 3.23
G18 W F A (Indigofera silvestrii) 1.77 1.60
DA A Z AN RAR 2 W) A0 R 7 1) B B8l R BN s Gt b - B G ARSRBEARI A, 0 C ARRBEAE Y
F3 BHEMHBERSE
Table 3 Community characteristics in different plots
g FIEEEC Swpedim SRR PR PR o
Simple Richness Simpson Shannon- Pielou index Average Species de“?ly/ Coverage/ %
index index Wiener index height/m (Plant/m?)
1 18.00£1.00be 0.881+0.05ab 2.367+0.12b 0.445+0.02bc 0.90+0.19¢ 2.04+0.10e 8.50+0.56d
2 16.00+2.00cd 0.862+0.02b 2.263+0.05b 0.416+0.02bc 1.21+0.10ab 2.30+0.10cde  13.13%1.44bc
3 21.003.61bc 0.928+0.03a 2.741£0.12a 0.480+0.02a 1.09+0.12bc 3.000.45ab 10.71£0.94¢
4 19.00£2.65be 0.857+0.03b 2.290+0.03b 0.396+0.02¢ 1.12+0.10b 3.26+0.39ab 13.79+0.99ab
5 22.00+3.00ab 0.914+0.04ab 2.690+0.05a 0.461+0.01b 1.23+0.08ab 3.43+0.19a 10.68+1.02¢
6 12.00£3.00d 0.888+0.03ab 2.297+0.13b 0.407+0.01c¢ 1.38+0.13a 2.8420.27hc 17.75£0.96a
7 27.00£3.00a 0.930£0.03a 2.648+0.07a 0.473+0.01a 1.12+0.14b 2.6920.21cd 7.44+0.69¢
8 20.00+2.65hc 0.906+0.02ab 2.655+0.08a 0.490+0.01a 1.13+0.08ab 2.25+0.16de 9.60+0.89d

BAT AR TR FOR T .35 22 5 (P>0.05) , JoAH Al “FRER/R TC 8.3 22 5 (P<0.05)

REVERRIE 5 BB R 7 Z [A) 0 OC 2R

HI 8 4 TR0 BB B RS R VR R AR A OGN 1B %, R B AT VR AR AE L /N R pH 5
Shannon-Wiener ¥§41 , Pielou 840 & A AH G, A S 2 5 E & EW B EF EMH K, 5 Simpson 8§ HFI
Shannon-Wiener $8%0. 3 IE A ¢ | 5 55 5 3% A ¢ | 0 4 198 pH 0 A A RO B 5 X ) A 2 AR R T
Ko RS Y0 AR S 35 A OC US55 W M R 0 28 TR OG5 B 1) 5 - 2 g BE A W 2 AR OG, 3R
BRSSP 1o RSB 5 R RV R RS2 RO
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Table 4 Correlation between community characteristics and habitat factors

Shannon-
- Simpson 5% " Pielou 5% -2 R ol -
WiH S impson eI Wiener F52§ ielou b=k S R BE L7 s JE 2t i
. Simpson . Pielou Average Species )
Ttem Richness . Shannon- . . . Coverage
index . . index height density
Wiener index
M3 Altitude -0.137 0.225 0.064 0.275 0.065 -0.565"* -0.048
1) Aspect -0.046 -0.223 -0.223 -0.282 0.516 " 0.177 0.306
i Slop 0.028 -0.097 -0.101 -0.185 -0.190 0.156 -0.016
pH {& pH value 0.048 -0.172 -0.496 -0.466 " 0.277 0.147 0.205
S
1_,)&IEEF . . 0.368 0.261 0.399 0.197 0.059 0.620 " -0.058
Quick-acting potassium
H W Effective phosphorus 0.546 " 0.421* 0477 0.340 -0.046 0.087 -0.443 "
B A Alkaline nitrogen 0.095 0.247 0.152 0.133 -0.163 -0.050 -0.222

# FRFE 0.05 KV B BEMIC; + + FIRTE 0.01 Kb B

HH % 5 AL, A PR AR (E AN 5 PR R 1 SRR 1 40 1 R 0.5508% Fil 56.07% , Sy T 8- HE
FERCR . B 3 AT IR 3 ) AR X R A RS d R, nTEE R Ao 3 AL, B T S B R
SBR N 45 pH (A K IEARSE A0 4% 9 DREARMFIFD 2 DNFEAKE Y, 20 B BEHT BRAT 4 220k IRBAL K
BN I 2851 NS A L Y (= R i I <Y S = = 1135 N = 1 % o w7/ P £ |
%i)}zrﬂﬂﬁ%ﬂm R RN A8 B AE K AE 0] FHAR Y 2 ASHEARR R AN 2 AN FEAKE ), o3 B2 — 03k 7 AR

=KL e N 5 4158 RO S IR ARG 038 5 ANEACRI RPN 1 A FAKEY) , S e Fa AR 230 i
WﬁH%%EM@%*E*%WU@%,ETXTEf k- A il N B

R5 CCAHFHMBTEMRITHES
Table 5 CCA ordination biplot of eigenvalues and cumulative interpretation
HEFFHl Sorting axis Bl Axis 1 B2 Axis 2 B3 Axis 3 Bl 4 Axis 4
FHIE(E Eigenvalues 0.3695 0.1813 0.1294 0.1026
it B B R ZH S S Y R AR 20 L

Cumulative percentage variance of species data

37.61 56.07 69.24 79.68

3.4 HEIE AR EEREE TS BT
3.4.1  BEEM AR

MZ 6 FILLIE B ARZEMEARZE VR G355 0.55 F10.59, ¥/NT 1, 4o it W K6 19 I Z 4 R0
A2 A 2 B AR 35 7 G IE  BEVR TR AL T AR I B

R6 HERBXRIEMHEN SR

Table 6 Overall interspecific associations among dominant plant populations of different layer

2 Ty AR g ge it X1 F44 X2 Threshold RIS
Layer Variance ratio Weight ( X20.95 , X20.05) Result
K Shrub 0.55 22.00 (26.51,55.76) ITENIPQIS
A Herb 0.59 23.60 (26.51,55.76) LTE P QIS

3.4.2  FEEEAIE SCHCE

(1) FEARJZHh B I

O X*#:56

K XRLI X EAZ T 18 A PLFAFN (153 ANkt ) HEATA I DGR AT, FH & 4 T %0 B VR h Sl 2 G
BXAFIOC B 8 X, i Y 5.23% , Horp il i 35 IE SCBR IR EC R 5 A, e N IR AL AR & MR P RR-Z2 0%
FIER R AR-H 0 7 2208 (s s 35 AR A o i B ﬁbﬁ:xﬂﬁﬂﬂ’mﬁﬂﬁ%ﬁﬁﬂ SRR AA
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Fig.3 CCA ordination biplot of species distribution and environmental factors
Altitude ?@Vi;Slnp;bﬁJﬁ;Aspect;lﬂim ;pH;j:ig pH B Soil pH value; AN fi A Alkaline nitrogen ; EP ; 3 Available phosphorus ; QP . 3

A Quick-acting potassium

A2 1o ) — 5 5 A I S R OCHR R X B8R 3 A, 43 30l Ry 4 22 Bk A Bk L S 22 Bk- R 08 S R RN 4 22 86- A T 7 5
5 OGO 13 X, BB 8.50% ; AN W OCIAT 132 X, AR 86.27%

QWL R B AC 28T

M5 AT AC>0.6 BIFIXTA 7 A, 50 BiJE— M 3K-RE AL, — - oK 5% & 2 Bk-TRE AL | 4 228k ok
5 BTG BRFHR-/ N STEAR I8 -0 A5, 5 SR80 4.57% , RIE T IEBREE 1 B
F;0.2<AC<0.6 FURXTA 23 4, 5 AR XA 15.03% , R EATIFIREGE TR — K -0.2< AC<0.2 HIFPI X4
60 4™, b BT R 39.229% , R BB AR XS B F TR S7; -0.6 S AC<—0.2 BRI XA 19 4, o5 B A B0
12.42% , F W EAT T RS L E — M ; AC<—0.6 FURNXT 44 A (5 BBh G 28.76% , I EA R ZE FE T 40

(2) B JZ R[] e

OX*f 55

F I 6 ATAL BEE R 12 A E3F (66 ANFPT) A 2 AN B I 3 Ok, B 3.03% , Hdh R AL -2
I I IE DGR M LA R S R A I S R DGR B ORI AT 4 %, o5 B 6.06% ; AN B E O 60
XF, i BB 90.91%

QWLE R EAC T

IEL 7 BT ACS0.6 BRI A 3 A4, 5 EF A1) 4.55% , 20 B 8553 T84 BF 35 -1 Tk
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Fig.4 Semi-matrix of Xcorrection test in shrub layer
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