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Effects of invasive plants on species and functional diversity of herbs in the built-

up area of Shenzhen, China
LI Jian, LU Shijun, QIU Lishan, ZHUANG Chunxiao, YANG Fangfang, ZHAO Juanjuan "
College of Horticulture and Landscape Architecture, Southwest University, Chongqing 400715, China

Abstract: Invasive plants potentially threaten urban ecosystems, which deserve more attention. This paper took invasive
plants Bidens pilosa and Sphagneticola trilobata as a case study, to explore urban invasive plants’ influence on species and
functional diversity of herbaceous plants. Different levels of independent and joint invasion effects on herbaceous community’
s species diversity and functional diversity were analyzed. The results showed that; (1) Margalef species richness index,
Shannon-Wiener diversity index, Simpson dominance index, and Pielou evenness index exhibited significantly negative
correlation with the invasive plants’ coverage ( P<0.05, 0.5865<R*<0.9356). (2) Functional richness index (FRic),
Functional evenness index (FEve), and Rao’s quadratic entropy index ( FD,) had specific correlation with the invasive

plants’ coverage (0.0000<R*<0.2211). (3) Community-Weighted Mean plant height ( CWM,,) had specific positive
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correlation with invasive plants’ coverage (0.0716<R*<0.2262). (4) Compared with the non-invasive samples, the light
invasion of Bidens pilosa significantly increased the species diversity (P<0.05), but the severe independent invasion of
Bidens pilosa and Sphagneticola trilobata significantly reduced species diversity (P<0.05) , and all levels’ independent and
joint invasions of Bidens pilosa and Sphagneticola trilobata also significantly increased CWM,,( P<0.05). (5) As found by
analyzing different green space types separately, the independent and the joint invasion of Bidens pilosa both significantly
increased the species diversity of all green space types ( P<0.05) , while Sphagneticola trilobata had no significant effect on
the community species diversity. (6) The ecological effect between Bidens pilosa and Sphagneticola trilobata maybe was
antagonistic. The results provide a reference for further studies on plant invasion’ effects on urban herbaceous plant

communities and supply a basis for effective control of urban alien plant invasions.

Key Words: urban plants; invasive plants; functional characteristics; species diversity; functional diversity
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Fig.3 Trends and linear fitting results of functional diversity indexes of herbaceous plant community under different coverage of

invasive plants

‘m o

g.a > 0.5 -

Bz5 M

253 03 m R4 = 0.0043x - 0.0562
&g g 0.2 — — BRAFEL MR R2=0.7211 P<0.05
ﬁi g o1p o FFIBILL y=0.0059x - 0.2747
L2E of — BIFEWBAAMEA R2=08423 P<0.05
fEE oL o HFAAR 3=0.0053x - 0.3533
3’?;% = o.z —— AL HERE  R?=0.8296 P<0.05
% § o U

58

Eé ,‘E’ -0.3 |

m E o _04 1 1 1 1 1 1 1 1 1 1 1 1 ]

< -10 0 10 20 30 40 50 60 70 80 90 100110120

= ¥ Plant coverage/%

B4 FRANBELMEREVEHEENSESHENIMBEERELEUNEER
Fig.4 Influence amplitude of different invasion situations on taxonomic diversity of herbaceous plant communities and the linear

fitting results
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Table 3  Effects of Bidens pilosa and Sphagneticola trilobata invasions on the species diversity of herb communities in different types of

green space

Simpson Shannon-Wiener Margalef Pielou
£ e AZHEY) R e EZE R Fwg R ¥5) e
Type of green space Invasive plants Simpson’s dominance ~ Shannon-Wiener's ~ Margalef’s richness Pielou’s evenness
index diversity index index index
LAt B 2 b X 0.61+0.07a 1.16+0.31a 0.91+0.5a 0.25+0.07a
Other ancillary green Spaces Y4t 0.66+0.05b 1.38+0.27b 1.21£0.55h 0.29+0.06b
B2 %] 0.58+0.06h 1.00+0.26b 0.65+0.42b 0.2+0.06b
TR B+ SR I M4 0.66+0.05h 1.32+0.24b 1.05£0.41b 0.27+0.07b
B s X 0.61+0.07a 1.13+0.32a 0.86+0.53a 0.25+0.08a
Road green space AR E 0.64+0.06b 1.29+0.32b 1.08+0.58b 0.27+0.07b
iz 0.57+0.07b 0.96+0.27h 0.57+0.41b 0.2+0.07b
TR B+ SR IS 0.64+0.05b 1.26+0.25b 0.96+0.48b 0.24+0.05b
UNTE S ¥ 0.6+0.07a 1.08+0.31a 0.79+0.51a 0.22+0.07a
Park green space it 0.64+0.06b 1.3+0.29h 1.13+0.56b 0.26+0.06b
F I 4 0.59+0.06a 1.03+0.24a 0.64+0.38a 0.21£0.06a
TR+ SE I LAY 0.63+0.06b 1.22+0.27b 0.93+0.46b 0.25+0.07b
e S & 0.59+0.07a 1.04+0.27a 0.69+0.42a 0.23+0.07a
Square green space TR E 0.64+0.05b 1.26+0.25b 0.94+0.36b 0.26+0.06b

R SR LA — — — —
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Simpson Shannon-Wiener Margalef Pielou
2SI E sl UNEZi] (RIS SRR R FE IR WL e s

Type of green space

Invasive plants

Simpson’s dominance

Shannon-Wiener's

Margalef’s richness

Pielou’s evenness

index diversity index index index
R SR LAY — — — —
il Wasteland ¥ 0.6+0.08a 1.14£0.39a 0.88+0.62a 0.24+0.09a
L 0.65+0.06b 1.3+0.31b 1.05+0.55h 0.27+0.07h
[EES e 0.59+0.08a 1.06+0.34a 0.75+0.49a 0.22+0.07a
TR B+ SE I 0.66+0.05b 1.35+0.24b 1.11£0.48b 0.27£0.06b
JE A X Sk ¥ 0.62+0.07a 1.18+0.34a 0.91+0.54a 0.25+0.08a
Residential green space FREFE 0.65+0.06b 1.34+0.29h 1.16+0.54b 0.29+0.07b
A LAY 0.57+0.1a 0.97+0.4a 0.58+0.52a 0.21%0.11a
TR+ SIS _

AR B2 TR T AT W3 VR LA, ) — B P R [l /NS R ZRAE 0.05 /K B R EEARSE  «—

REDT, B & B AR T R DA BA S5 1

space types

" R AAE M 2B v ] e BB FEXE R Y

R4 TRSGHMER DRI EME ZWHPHNENEREY B E I EE SRR 00

Table 4 Effects of Bidens pilosa and Sphagneticola trilobata invasion on the functional diversity of herb communities in different green

LRI
Type of green space

A

Invasive plants

e R
1644 FRic

Functional richness

TiRes 5
550 FEve

Functional eveness

Rao M4
EiR

Rao’s quadratic

T IAL
T A
Community-Weighted

index index entropy index mean height
FAb M Jm Jx 1.57+4.23a 0.67+0.16a 1.26+2.07a 17.54+8.94a
Other ancillary green TENE 0.26+4.54b 0.73+0.13b 0.21+0.83b 24.6+10.91b
spaces %) 0.7+4.13a 0.67+0.23a 1.06+2.11a 18.4+2.47a
LB B+ SR I 4G 1.3+4.49a 0.72+0.16a 1.27+2.03a 25.09+7.23b
TH PR LR J 4.23+0.3a 0.64+0.18a 3.87+2.15a 15.53+8.95a
Road green space T 4.54+0.32a 0.65+0.17a 4.14+2.18a 24.55+11.88h
B ZiE 4.13+0.55a 0.61+0.18a 3.99+2.11a 21.24+7.91b
TR B+ SR I LAY 4.49+0.83a 0.64+0.17a 4.87+2.13a 29.33+10.54b
UNTE S T 0.3+0.49a 0.68+0.18a 0.29+1.16a 17.43+11.23a
Park green space LB 0.32+0.71a 0.7+0.16a 0.26+0.96a 20.75+15.72b
P 2 087 L 0.55+0.04a 0.72+0.17a 0.51+1.4a 25.43+14.82b
TR+ SE I LY 0.83+0.09a 0.7+0.16a 0.65+1.95a 20.29+8.76b
IS x 0.49+0.57a 0.67+0.16a 0.43+1.07a 20.26+10.77a
Square green space LA 0.71x0.4a 0.61+0.22a 0.37+0.9a 22.58+9.98a
B e — — — —
TR+ SR LY — — — —
FiHl Wasteland Jx 0.57+0.58a 0.69+0.18a 0.42+1.09a 19.41+13.78a
HEFRE 0.4+0.28a 0.72+0.14a 0.4+1.54a 37.89+18.79h
B le ] 0.09+1.91a 0.64+0.15a 0.0420.01a 19.78+4.84a
G+ LAY 0.09+0a 0.73+0.17a 0.03+0.02a 29.38+11.88b
JEAE X 4R ¥ 0.58+0.8a 0.72+0.15a 0.55+1.38a 16.68+8.42a
Residential green space AT 0.28+0.09a 0.72+0.14a 0.21+1.11a 20.15+6.6b
ESZLE 1.9120.1a 0.76+0.17a 1.73£2.41a 16.93+2.19a
ST+ T SR AT A — —

A4S 2 Y v ik

TR FNE L, W —5h R RN TR IRTE 0.05 /K B B FARG
REDT BT RO A R A S
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ABIFTE K AR AR IR T L AR YR 7% R 2R 7 A S B ORI R S 0 A 4 By B
NZALRI AR B =FRES T, AR YIRE R A DU DY R Z R B 5 AR R (AR 2 5
FH MK (P<0.05) , HARTR B W 2 FEPETE ROHAR , 2 Wit SRR BRI R AR > TP EEAR > H
JEALR . Wang S5 AR ISR —BLE AL ( Solidago canadensis) HIBFFE % B, B B AR AP IRV THn & K —
R A AR FREE RN, F ) 2 Re b RS R R E R e B R iRk E R AR R
(Ageratina adenophora ) (YR ¥0) (I AF 58 45 ) T #H — 3K P asie, EMIF S AW LB D E
(Ageratina adenophora) NMZHIAEY) ZREVERE AR RRBE AN MIRRAR" , "I fE D AR Y 5 H A7 Ak 0 A
F ELA SR SE S g, D S T RS, AR R A ) i 2R RN, 5 R AR 1 A, A A A B A b
AAE2S [N, RIS DR AR METF lR R R R

SR, AN [R) Y AR BE X LA IRV WA ), 5 R AR B BEAAE W RE P AR LE , 9K L BT R R
SN WLAG B A AR N P BORAKE I REVR VA 2 R P B 5 AR (P<0.05)  (H R 8 A S i 2 25 7
H1(P<0.05) . [AFEH, P SL[Rl AR B REVE h , H1 R AR BRI T W Fh AR PR 4, (3 A Pielou 5 B4
BENEFE K- (P<0.05) | MHRE AR R E 4L T4 WA Z AR P<0.05) . EMESE AR INER—4L
AN BB HGE T 3 AR — B g5 R0 WIS N RIRE & IR S (Ambrosia artemisiifolia ) A
1RBEE ANMZH A B m A b Fh 21 | Bl S BE AR FE B3 K, WP = & B2 A Shannon-Wiener ZF £
EBOFIRIEAR . o, Wu %0 LB, 5 523% T 55 (Alternanthera philoxeroides ) 1% AR 23 EE T4 P Fh
A SR T AR B R A R 2R, B8 AT B ARSI R A R Y
SRERCRRE | n] e 35 B I B AUV ( passenger effects) BRI Y, T AN J& AR AE 9 B9 AE7E BT A 5 1 3R sh 3%
Jig 5200 AR S e SRR AAR X VA b SRR MRS ST 5 e AR — 0, AT R R A S R R 1 AR AR
FHAAR A ) w6 BE R o3 AMRARBEA K

T AR IR ZRENER S B AR Y RN A 56 TEARRI M AR AR (RIGERE) T, W Fh 2 AE 1k
S LA T 5 W BB UM A R < LB B BRI AR < R[] A{R | ELX W0 Z2 A ) 552 Wi it 32 LA o B [R) AR <
BT R AR <P SERP A A A DX IR AR A AR BORE Ty LG FRoph Bl L AT R | S M ML A A2 1) b B
B = PR ZRE TR AL, X R LT R A 2 I A 1 AR R AN SR AR N B ——AH S, S X R AR )
Fofr e R B X REVE PR Z R RO AR LT 1, 5P S AR LG, LR AR X RER P T 2 FF
PERSZIRREAR 1o AR AAZ A P Fh 2 3L [ AAR I, B AT 22 18] 5 AH B A AT AR 2 b W) VR HT, 78 B2 15 P AE
FHYT . U TRE R B A 1 e AR P S IR AR 0 52 5 M K 19 2 B — AR I B 00 5 T 5 7 P U2 B R A
AP R AR E A5 /NT P B — A RIS 1245 R W YL B ROR g S8 I M 8 2 [ L[] A2 7
PRI 2B AN T RE S BRI, 3% 5 22 BRI AN 6k — B A6 i R AR ST 2 SR — 80

NI AR EE R AAZAE D) GRS T A 2 TR ISR . A SCTE 0 AN ) S i S B ) AR S0 23 B v, AR )
TP NZREE AR AR R BRI G — M AR RE DT E AT 007 . S5 AR B, LT B Bl AR 5 e S 07
WEAG P AL [ AR Y B E A s 1AM AR E v W Bl Z R PR £ (P<0.05) | T g 5 167 1 2 Foph A4 )
FEAR T S A Z R, SRR AR BE58A 225 Hn] Beny JE PR 7E i A i) ek b BT
B AR EAL TR AR B, 1T g SE 7 4G AT AL T b B R AR

A AHIREE DI RE 2 MR B 5 AR — i A DG OC R (R R ML A A DC MR (R <0.2262)
HAR DI EZ FEE TR PRBE AR TR EE B AR R . 7 = MR R AR T | AR e v i D RE 4 &)
T8 FEve B 56 8 BN FAR , BESS IR 2Rk 25 (CWM,, ) WA 2, TR ThBE F & 15 80 FRic M) AE B HE
JEFREL FD,, B B2 2 AR R], BA5S RIS B3 (P>0.05) o DIRES S BE RO 1 Wy Rh D REVE IR 43413 (1 1
SIRERES . AT DI REA S B T B, LRI E AR A 55 B (3 I BESE Th DR MR IR AR b BEE
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A5k e 1 B THIESE T IX—4518
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WA P A AR B[R] AR XS HEVE DI RE 5 LR (FRic) (DIREXI S 4R 4 (FEve ) \ URIRTEEL(F D, ) S22
RREAE . ANMALDATRE G T —2E00, WU T RS RLY) 1 A2 25 DI RE , i LUK A v D RE 2 RS2 )
NG SR AAAE YR 7 BN S5k e 7E 4% b ¢ th 28 20 v 441 T HAUAE Y , ELXRh 22 R B A AR AR
(IS K 35 Z BT R4 R — 2000, bR 7R SR AR BRI W 5 40 i ) 5 TR 4 28 O T 2 P A
F, JEHOR AT BRI G B R84 5 T ) beres 19 22 57 T RE ST IR 1k — REAR A S5 4 B8 ) i 22 57, T g 24
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(W E YK S 21
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(EL RS D BERFAE LA SE VRS S B AR RIS O DD RE AR . BIAN , I (5 |2 2R M S S0 R i A
YR RDCIRE 1A OC, 7T LU TRAE AR AR,

T A S R G A A R B HAR G R R ER A 2= 1T BT T SRR I ek IR0 25 28 1 BR ) AR DG A 3 i
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