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Abstract: To clarify the impacts of invasive alien plants on the diversity of native plants in wetland,
245 plots in 23 sites were investigated for the plant biodiversity in Beijing wetlands, and ten plant func-
tional traits data such as plant height, leaf length, leaf width, leaf area, and specific leaf area of all plants
were collected from different plant trait databases. Taxonomic diversity, phylogenetic diversity, and
functional diversity of both invasive alien and native plant communities were analyzed. The resulted
showed that a total of 26 invasive alien plants were recorded belonging to 19 genera, ten families.
Among them, Asteraceae had the highest number with ten species. Only specific leaf area, leaf carbon
content and plant height showed significant phylogenetic signals, and the other seven plant functional
traits were not significant, indicating that most functional traits did not exhibit phylogenetic conserva-
tism. In terms of taxonomic diversity, the Shannon-Wiener diversity index, species richness index, and
Simpson dominance index of all plants in invasive community were significantly higher than native

community and native plants in invasive community. In terms of phylogenetic diversity, phylogenetic di-
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versity and the mean nearest taxon distance metrics of all plants in invasive community were significant-

ly greater than native community and native plants in invasive community. Regarding functional diversi-

ty, both the functional dispersion index and Rao’Q quadratic entropy index demonstrate higher values

for native plants in invasive community when compared with native community. Moreover, the commu-

nity phylogenetic diversity tends to diverge after the invasion of alien species, indicating that invasive

alien species with farther distance relative to native plants are more likely to establish populations in

wetland communities, which is in line with the Darwin naturalization hypothesis.

Key words: Beijing; wetland; invasion plant; taxonomic diversity; phylogenetic diversity; functional di-

versity
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Table 1 Invasion level, family distribution, origin, and life type of 26 invasive alien plants in Beijing wetlands

L B B b e
Invasion Species Family Origin Life type
degree

1 KIRKEFEL Bidens frondosa Z§F} Asteraceae Jt3E9 North America —4F-4: FAX Annual
JKEL Ambrosia artemisiifolia 3478} Asteraceae FM America — 44 HUA Annual
JNEE B Erigeron canadensis 25K} Asteraceae Jt2EYN North America —4-4: 54 Annual
=T 5 Alternanthera philoxeroides JoFF Amaranthaceae  Fg3S¥ South America 2442 B/ Renascent
Eh 4855 Symphyotrichum subulatum %%} Asteraceae 439 North America —4F/4: A% Annual
Zg 2 Ipomoea purpurea JiE4ERl Convolvulaceae J2 ¥ America — 4 B Annual
YLl ¥ Bidens pilosa Bl Asteraceae FEW America —AFHE AR Annual
=N KB Ambrosia trifida % F} Asteraceae 439 North America —4F4: A% Annual

2 MIB4M Galinsoga quadriradiata % F} Asteraceae Jt3E9 North America —4F-4: FAX Annual
S ¢ 2 Datura stramonium JiliF} Solanaceae b€ North America —#-4: B Annual
HIS K Sicyos angulatus WP} Cucurbitaceae  JbFEYH North America —4FA42H 4% Annual
B UYYE Euphorbia hypericifolia KBl Euphorbiaceae  J£H America — 4 B Annual
BRAEHE %P} Asteraceae 4639 North America —4F4: A Annual
Xanthium strumarium subsp. italicum
H 24 ¥ Erigeron bonariensis 3578} Asteraceae A 35 South America —/ " 4FA4 BLAX Annual/biennial
F 2RI Trifolium repens T Bl Fabaceae JtAE North Africa LA BUAR Renascent
24 Ipomoea nil JiEAER} Convolvulaceae FEM America —AEAE R Annual
M3k U Amaranthus blitum TRl Amaranthaceae b3l North Africa —AEAE R Annual

3 YERET Bidens bipinnata Z§F] Asteraceae W America — 4 FUAR Annual
7] )Rk Abutilon theophrasti HAZERl Malvaceae IV South Asia —AFE B Annual
LW R & Euphorbia maculata KEkRl Euphorbiaceae 113 North America —4-4: B Annual

4 SEE Nasturtium officinale + 468 Brassicaceae 71V West Asia LA BUAR Renascent

T T KAE Melilotus officinalis

7 B} Fabaceae 75V West Asia

—/ " AFEH: BR Annual/biennial

AL 3EVE Amaranthus blitoides TR} Amaranthaceae L3I North America —4F4E BL7K Annual
H 15 Medicago sativa 5B} Fabaceae P4 V. West Asia ZAF A BUA Renascent
KR Cannabis sativa KJFRFF Cannabaceae 4. South Asia —AEAE R Annual
T Physalis angulata hiEl Solanaceae 74 ZE W South America —4F-AE FIAX Annual
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lowercase letters indicate significant difference by Bonferroni test (P<0.05).
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B, #7060 T2 M FIR AR YR AR S B R 2RV E AP BT 1 R L B R R4 . If the green

triangles are to the right of the red circles, it indicated that invasive alien species resulted in the dispersed re-

lationships of phylogenetic diversity and the mean nearest taxon distance in communities, and the opposite

indicated that phylogenetic diversity and the mean nearest taxon distance in the sample are clustered.
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Fig. 2 Comparison of phylogenetic diversity and mean nearest taxon distance between all species in the invasive communities and

native species in the invasive communities in Beijing wetlands
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Fig. 3 Differences between weighted mean functional traits of different plant communities in Beijing wetlands
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lowercase letters indicate significant difference by Bonferroni test (P<0.05).

R2 EETRMED 0N DREERNRELERFS

Table 2 Phylogenetic signals of ten functional traits of herbaceous plants in Beijing wetlands

IrtigPEIk Function trait Ji P

I F 9 i & Leaf dry matter content 0.048 0.119
LM T A Specific leaf area 0.104 0.044"
I F Bk & 18 Leaf carbon 0.242 <0.001™"
I Leaf length 0.025 0.524
58 Leaf width 0.054 0.681
1B Leaf area 0.075 0.555
¥R15 Plant height 0.805 <0.001™"
Bl 7T 2 Seed dry weight 0.164 0.780
FpF#F 5 Seed fresh weight 0.188 0.354
I ik 2 tb Leaf carbon/nitrogen ratio 0.005 0.764

*RIRIE0.05 KFE 2R B3, =+ FIRAE0.001 KFE2H .3 . * indicates significant difference at the 0.05 level, and *** indi-

cates significant difference at the 0.001 level.
3 g

AL RERI SR A AR B T
TR HOAE DR I8 (AP Z R . X 5 E A SRS
AR5, KEHW5A IR YA AR S
A Hb ) i £ ¥ P (El-Barougy et al., 2021; Wang et
al.,2021) , I FEAR AR AR B9 4= 5 B2 (Powell et
al.,2013; Martin-Fores et al.,2017) . WA —&5-0F
TG ARG EETARL, UEB AN R ARSI T4
Fh Z RN, I Wise et al. (1998) & BLANKAEY) Hiera-
cium lepidulum W) AT 25 T80 WUV 0 P Fh 2 1
PEHEII ; Wang et al. (2019) & BN K—&L 8 1€ Sol-

idago canadensis )% & NAZ 2338 INEE I ) Fh 2
FEME s Wu et al. (2019) & 3/ N&E B Erigeron canaden-
sis IRFRE AMZIGIN T RETE A ZRE0E . TEAR
SR AR ARSI T A6t iR HAs P A I 1 )
Fh e, FERT e R KR o AMRAR Y o —4F R
T , 3ok B2 iy JEL S A i U R TE AR 7 LR I P /g R
SERNLE . AR FEC A A i I PR e )
RESE AL DT T AR R B FP 2SN B RR AR, =5
RESOIAFAEA R TR AR, Wang et al.(2019)
Bk TR YITE R AR N SEREE YR 2
FEPEXGIN . 33X AT RE R R o AR 2k 2 500
LS B AR AR YA BA R KT,
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UK HE 7% B2 AL ) AP R P Fh g A R 2 SR 3l P 3=
(Wang et al.,2021) . £ L[, 7E AMRAEY) -5 4 H
TG R W FT Y, e AR R B e 1 DX JlatE A 74
i R A TR S e A AR RN AS HUAB ) ) G 3R

KM R IRV S A RV 2 (A 7 2 5
H AR AR SR, BAN YR AR 20
IR R B Z RTINS 8L, X 5 Bezeng et al.
(2013) il Lososova et al. (2015) A fiff 5% 25 - — 3k .
XIS AT AR Ry S A ML Rl SR 2 G R I A
S I ) R AN S S B e s VA W = N ]
e — L3R 5 ¢ R B AN RARY) , S BV 5 m
SR, KB E T3k R SCH AR B3 (Daehler, 2001) .
A IR S S R AT BB AT 3 A5 — SR IR T N 2
Yy Z B ASREN T, SERHRIE L S0, 5
A WY 2 2 0 R BT AN R Y R R e s AR
B 080 T 5A AR SE 4 38 TR YRS
FE 0 H R B A Z i (B =
45,2019, 2445, 2023) s RN YIFIEAR
b AR AT DO E S i A Hb ), AT 3G 1
TPIRER 1) 7 88 % & 2 5 (El-Barougy et al.,2021);
SRTER/NA [N AR A Z R AR S P R
N/ AR R A R, PR 2 AR Y R A T RE S A
WA ILAE | B B VR A2 W) 2 53 1 (Ches-
son,2000) .

AT e AN KA NAZ A G AR )
FhZ et RS R B 2B 2R G, i HL
i 5 REVE A D RE IR A 56, 3X 5 Flynn et al.
(2011) 1 Xie et al. (2018) Y BFFR 45 2R — 2, ABFSY
SRR, NRBEE T A Dy Fh R AS s 4 B i) Lo i T
R R 0 5k 2 o T A MRV , AR A Ay
Pieh py R e 2 R T AR RIS A s
2 WA M Py i) LTRSS Rt 58 Bl o SR 4
P AR AR K, B R A Fn A1k AR IR A
TESESr . AR E D ey T LA H)
e B (Loiola et al.,2018) ; I} 32 AR W R v 52
i), A s 9 1) D REMIR 1) o T 35 4 1Y W) A
J#(Loiola et al.,2018) o FLHTAIAR | RN B £ 25
B W 8 08 50 AR ) 1 A= 5 00 FNSE G 01 (BHAE 4
2020) , H Mt i AR S AR B9 5% 43 0k BORUR FHAG G,
)30 o PRH AR BT A 35 e AR i R P 5
G 7 (2SR AE, 2019) s B B s ORI SE 4R bR i1
FEMRA FIF4E 3 0 E 3R 5 5K A e B
HEm A HENC 7, P AR AT DA o R i S A
SEPEIR R I AR AP IR (FELLRE 45, 2023)

TERT R Gk B R ZMIIREHR O BEE H AL
Hil A=A AR EENR: RERERLREIEN
Wy Fhote A 252 SO B SR ARL, A —A & B
AL L AR B9 B Rl e PR AR, PR A A )
() 250 % B o 25 H I REMEIR HLA AR 55 A0 X6 b7 5% 22
(Webb et al.,2006) . {HZEJLt iR irh , R A
B RR G HIBEM R Z [ AR B 5 ZU X I 5
2, BVIHREMERIT A LB RS L F IRSFIE, B
b TR HAR ) 1) R G0 K B O R X REE R D fig
PEARFEIELSS o X 57K E S (2022) 7E N5 T
Hu ST 25 AR AL, BT RE MR E AL AR E—E 1
JEPR SR KRR EE AT RE A Wy T R R B0
—JEARBIST IR AR A D R MR B I 1A T a5
FRA DI REHRAE B THREMEIR F R 5 % 5 AN RETE
PRk A F 58 2 Y VEIE I J (RS, 2019) 5
TR PR B M A A K AT, R R
1R IR IR Y PR BT K IE A BB R 4 R
B B Wl A R el R4 46 1 A6 5 T R K B IR
Fo A AR T T R DI BE R Z A R
MM SR ERERBGE SRS (FhHE,
2022) . XWMHE—HERE T Rk B MRS
DIREZREMEARBOPA—B RN . REEREAS
LR P ETINN RG R E 2T LT
4 (El-Barougy et al.,2021) , {HJEAR A5 45 %
RYKH LR X DI RE 2 RETESE TN TE , N E
PR

AMFFE AR S AE ) 2R 34 R S0
B AR b 2 T 1 AR AE ) 5 A M A ) 22 1 1 G
AR KIAUR RT3 78 F— 2Bk T
DAAEZS [ RUBE 4 R AR L, [R] Ao 45 6 i ) RUBE
PEATIAIE , 1] FH B 4 1 (A B 25 B T 1B AR
TERA HOEVE Z AR OE 2R
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