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Community characteristics of riparian alien plants influenced by different types of

human disturbance: A case study of Yongding River, Beijing
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State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract: Riparian zones are highly modified by frequent and intense human disturbances worldwide. Human-mediated
disturbances often occur in concert with the proliferation of alien plants in the riparian zone, although their effect on alien
riparian plants may differ among disturbance types ( agriculture, urbanization). However, few studies in China have
attempted to detect these effects on alien plants in riparian zone. The objectives of this study are (1) to compare the
characteristics of alien herbal plant communities in different sections of a river ( mountain section, agricultural section, and
urban section) and (2) to explain the differences in alien plant communities that are caused by different types of
disturbances (agriculture and urbanization ) .This study was conducted in 2009 in the riparian zone of the Yongding River in
Beijing. The river stretches were categorized into three river sections based on the human-mediated disturbance types in that
stretch of the river; mountain section (natural section without disturbance) , plain section (agricultural disturbance) , and

urban section (urbanization disturbance ). Using the transect method, 11 study sites were set up in this three river sections.
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The results show that the vascular herbal flora of the study area comprises 101 species from 72 genera and 27 families,
including 29 alien plant species from 28 genera and 13 families. Alien species represent 28.7% of the total herbal flora, of
which 82.4% originated from America and Asia. The species composition and dominance index of alien riparian plant
communities change significantly among the three river sections. The percentage of alien species increases from 20.9% in the
mountain section to 30.2% and 25.5% in the plain and urban river sections, respectively; the dominance index increases
significantly from 12.1% to 13.4% and 17.5% in the plain and urban river sections, respectively. The composition of alien
riparian plant communities inferred from the life cycle of the plants also shows significant difference among the three river
sections. Perennial species are the most abundant in the mountain section (66.7% ), while they are represented by 46.2%
and 30.8% in the plain and urban sections, respectively. In contrast, the highest percentage of annual species is found in
the urban section (69.2%) followed by the plain section (53.8% ) and the mountain section (33.3% ). The plain section is
greatly affected by agriculture, where the alien riparian plants are mainly dominated by agricultural weeds such as Leersia
Japonica and Aster subulatus. The urban section is strongly influenced by the disturbance from rapid urbanization, in which
the percentage and dominance index of invasive plant species are high. The typical invasive plants are Amaranthus
retroflexus and Eleusine indica.

These results indicate that the species composition of alien riparian plants differs among river sections and they are
affected by different types of human-mediated disturbance (agriculture, urbanization). Our results also indicate that alien
riparian plants may become predominant and spread further in the riparian zone due to human activities such as rapid

urbanization and agriculture.
Key Words: grass; urbanization; river section; native plant species; invasive species
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Table 1 Characteristics of river sections of Yongding River in Beijing

B B /km T/ m A ENCR R/ et
River section Length Elevation Location Type of disturbance of human activity
1l Iz % - e s o S R e TS T e
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SDR, = (A, + F, + H. + W,) /4 x 100%

3, SDR,, S § P R PEHEE A, 5 | MY AN 2252 5 F oS i R AR X9 BE s H R 55 i R )
FREDNS 56 B2 5 W o o 1 AR AR E i (b B AR D) |

TR RLAAR W) 0 JE F PP 54T K-means 0745 2, 78 R AR W RE v B, SR FH AR B Al i) 00 #4 2
(SDR ) AEAZHL, 25 A 7 W | 7 22 S5 R WP Z 0] B 1 B MRy 22 53 (P <0.05) , BRI IA S Horp
DRI 5 (1 — R AL HF
2.2.3  AHUUE B

K JH Sovensen AHLLERSE > St 43 M AN [RIAT BE [a] S0 SKAR Py DS 10 P A1 A8 AR (A

Hita AR, C.=2c/(a+b)
KHr,a, b HWE A FTEL B BIWIFNEL; ¢ SN B S HE A F
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Fig.2 (A) Percentage of Alien plants; ( B) synthetic dominance index ( SDR,) in the riparian zone of different river sections in

Yongding River
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Fig.3 Life span of Alien species in the riparian zone of different

river sections in Yongding River in Beijing
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B SR B LA Y A 4 B, ool 2 BRRE L 2R o B 22 4R ( Pharbitis purpurea ) 13K ( Triarrhena
sacchariflora ) , Forp 248 fif B AT B 22 2R AR 2 AR PR L B S5 IR BEALAE B9 2 Fh, 2350 AR FE AN TS AR AL
PR AR Y Ll B -5 3 T B 8], A BORS — S A b T AR 2 M — — e =S Tl Bl th B A (3R 25
*3),

SRS TRNTR] BT A (4 SR AT Y AN BCE LU B, (E 2 BE G S0 2 TP BE AN R 14 i , o £ T A
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75% 0 B W) Al 3 A R 08 ( Amaranthus paniculatus ) | 35 2 ( Ipomoea batatas ) F1 &5 M 48 i ( Aster
subulatus ) 55 o WIS BB B, 7 3 [ Ah AR Al b 8RS IR BV B A5 5 MR A
1280, 43 00 2 K ¥ (Ambrosia  artemisiifolia ) . 2 B¢ % ( Datura stramonium ) | & K ¥ & H. | 5 B 3% F &
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2 dLFUKE AR B A B R A B AR 1L 53 A
Table 2 Similarity analysis of species composition in different river sections in Yongding River in Beijing

Sorensen FHALL M35 %L

Sorensen Classic index

T B2 River section

L% B Mountain section BT Bt Urban section 0.091
11 B¢ Mountain section S JF B Plain section 0.182
T B Urban section - JE B Plain section 0.308

®3 AFKEAREFRINEEYZ T
Table 3  Alien species list in the riparian zone of different river sections in Yongding River in Beijing
PIFh BAREL Total species abundance

fli# Species ﬂ@ ]J_]th%&"‘ ¥E5§ i Bt %sz Irﬁii

Family Moun‘taln Pla.m Urb.an species species
section section section

8 F8 Leersia japonica RAE 528 370 4 = Py 4hk

HH . Eleusine indica RAR} 0 6 949 M oh ok %

[BIM-#5 25 Pharbitis purpurea EAER} 0 1 3 MK VvV

3K Triarrhena sacchariflora RAEL 0 1 16 = M 4hsk

2 Miscanthus sinensis RAE} 200 29 0 = Py 4hsk

=0 EE Bidens pilosa Eopes 7 0 0 MK 2

/NEEH Conyza canadensis S5t 1 0 0 [ o ohsk

+ =+t Gynura segetum N 180 0 0 = M 4hk

342 Helianthus tuberosus Ak} 2 0 0 LSS vV

HERAR Melilotus officinalis HE 2 0 0 AP

JEWAR Thalictrum aquilegifolium EEE 46 0 0 = My 4hsk

¥ Themeda villosa RAFE 8 0 0 EIape s

BE 4L Abutilon indicum 2Rk 0 2 0 Aok

http ; //www.ecologica.cn



15 #9 B/R &5 ORRIZET TS S T PXR] R S Al M BV 1 52 i DA Ab 5K e o) S 1] 7

) Fh ERREL Total species abundance . B

F1% Species P Ll B PRE sl B %sz f ﬁﬁi
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SREY Amaranthus paniculatus Bk 0 4 0 E MR

Fli-4£38 Aster subulatus R 0 172 0 FE 4R

KRE Cannabis sativa 7 0 3 0 E 4k vV

BEREYSHL Cyperus haspan WEEL 0 7 0 E sk

FHE Ipomoea batatas AR 0 25 0 E 4k

LY Medicago sativa TR 0 2 0 E MK Vv

B RE Sesamum indicum AR 0 2 0 EPPIS S

BB T Alternanthera philoxeroideS BiRk 0 0 102 E MMk Vv

JZHL W Amaranthus retroflexus iRk 0 0 388 [E o ohsk vV

JKE Ambrosia artemisiifolia B 0 0 33 E MM Vv

FEJEHE Chloris virgata RAE 0 0 79 EAhhok

ZFE% Datura stramonium iRk 0 0 2 EEVIS vV

Y3 Ineris polycephala 4R 0 0 2 = bk

HR ¥ Kummerowia striata =R 0 0 3 M4k

W55 Messerschmidia sibirica SRR 0 0 2 EIapS s

HRMER Xanthium ialicum Bk} 0 0 6 E4Moh ok VvV
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Fig.4 (A) Percentage of invasive species; (B) synthetic dominance index ( SDR,) of invasive species in the riparian zone of different

river sections in Yongding River
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78 HLA ARG I A1 ] S TR 0 A BR AT S A, 325l 2 TR AF ARG S TN MR R D, Ak
Wbk p o AR A R 3 e MBS A5 . AR S RS A A R A R T T 2 AR v X AT
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