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Flora analysis of riparian vegetation in Yongding-Haihe river system, China

XIU Chen, OUYANG Zhiyun ", ZHENG Hua
State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract; Anthropogenic modifications of river systems mainly happen in riparian ecosystem, especially in the flora. It is
well-known that alterations of the hydrological regime and its interactions with natural environmental parameters determine
the riparian vegetation composition. This study was conducted in riparian zone of the Yongding-Haihe river system, which is
about 270 km long, with a drain catchment about 3600 km®, strongly anthropogenically impacted river flowing into the
capital Beijing and Tianjin, China. Several sections of this river have been dried-out for several years due to water
abstraction in the catchment. Streambed elevation ranges from 10 m to 300 m ( above the sea level ). The study area is
characterized by a semi-arid continental climate in the warm temperate zone and has an annual temperature of 12—13 °C.
The long-term mean annual precipitation ranges from 400 to 600 mm. It is dominated by the Asian summer monsoon from
July to September that accounts for about 70% of annual precipitation.

This study aims to identify the flora characteristics of riparian vegetation in Yongding-Haihe river system and the
differences of flora between three river sections. Plant composition has been surveyed in 17 experimental sites along
Yongding-Haihe river system. 5 sites were selected in the mountain section and 5 sites were selected in Haihe section, other
7 sites were located in the plain section. In each site, we used transect to set plots following the line from riverside to the
highland, the distance is 5 m between two plots nearby. In this study, the size of herb plots is ImX1m, while 5 mX5 m for
shrub plots and 10mx 10m for tree plots, which are typical sampling sizes for vegetation survey in Northern China. The
native plants and alien plants have been also indentified from the species list in each plot based on the Flora of China and

Flora of Beijing. The flora composition of the entire river and different river sections were analyzed. In order to better
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describe and reflect the flora characteristics of wetland plant species, we preferred to analyze the flora composition on the
species level rather than genera level.

There are 134 vascular plants from 100 genera and 37 families, including 1 fern species and 133 spermatophyte
species. The major families are Gramineae and Compositae and the major genera is Artemisia. The flora of riparian vegetation
in Yongding-Haihe river system had 16 geographical components falling into 4 main component categories (i.e. temperate,
tropical, cosmopolitan, and Asian). 50% of the species are of the temperate type. It indicates that the flora of riparian
vegetation is mainly characterized by temperate components. In addition, the results also show that the flora is different
among the three river sections. Yongding Mountain and Haihe river section have similar composition: Temperate >
Cosmopolitan>Tropical >Asian; whereas Yongding Plain section which has been cut off from river flow for many years shows
a different composition; Temperate > Tropical > Cosmopolitan > Asian. We conclude that the flora of riparian vegetation in

Yongding-Haihe river system has a temperate characteristic. Our results also highlight that the differences of flora

composition in Yongding plain section due to the displacement of native plant species.

Key Words: flora; plant community; river section; native plant species; alien plant species
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Fig.1 The location of the study area and the sampling sites within the Yongding-Haihe river system
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PRI b BB 0.42% , $R 3R BSR4y, K
AR 10 BE 13 T BEARE YA Ty 4 B 6 Fl, 5
AKEY) 5 F T AL, e BRI BESR 4, K R AT R Y
RIFFAEYI A 119 B SRR T 35 B 86 &, o SRl EL
i) 88.1%, ke Ik A 57, J& F 20 £
46 J& , i EFREUY 42.54% 5 K E TOE R BEA 84 T,
J&T 26 B 63 &, di B FhE 62.69% 5 ¥ IAT T i i

YA 40 F,SRIE T 36 B 14 J&, 5 B R LAY
29.85% ., T AR E PP B LR b 5 X H X
E L N = B 1 I =R B 3 I R TR
Bt A BRI A 0 7 A b DV B 4 X R 1)
35.19% ,32.15% K1 24.28% , Bt @ LU GIAR X 45 5 , 22 1A
TIN5 A 5 G R X R M A A R
I E

®1 KkEA-BAFRARSBEERREEREMMFERSIT

Table 1 General information and the species composition of riparian vascular plant community of the Yongding-Haihe river system

bt FREWTRE AR o R
Mountain river Plain river Haihe river Yongding- " . ALE X L]/ %
. . . o Beijing Wetland

section section section Haihe river Percentage
A. BK(F B, Overall information
5% Elevation/m 178.60—296.80 62.20—99.80 1.70—10.10 1.70—296.80 — —
T Length/km 70 140 60 270
EETHL No. of plots 46 117 31 194 — —
B. YIFP4EH Species composition
# Family 20 26 14 37 108 35.19
J& Genera 46 63 36 100 311 32.15
filt Species 57 84 40 134 552 24.28

311 BHGEH T

IR A -] A TR AT A R 37 B AR
Y I 25 SR A, B R R (% 18 J® L L Rt
(& 6—17J8) /IRH(E 2—5 @) M s R (£ 2) .
Hr, KB 2 4, BERABL ( Gramineae, 21 J&/26
L RIE) #ZE (Compositae, 18/32) AN 5 B FBHEL
(4 5.26% (HHAEJE Bk b5 WA, iRt R AR 39
J& , i A R R 38.61% ., A RHUAH SR
(Leguminosae ,7/8) 1 4~, R 7 J&, & B & %L
6. 9B%., /MFBAH 14 F, o oul 2 #E R
( Chenopodiaceae ,4/7) , ¥ FL ( Cyperaceae ,4/5) |, J&
JEBL (Labiatae,4/4) , 28} ( Polygonaceae,2/5) , %
1A ( Rosaceae,2/4) , WoFl ( Amaranthaceae ,2/4) ,
+F4FF (Brassicaceae,2/3) , in#l ( Solanaceae,2/
2) WAL (Salicaceae ,2/2) ,ZF} (Moraceae ,2/2) ,
HERE (Liliaceae ,2/2) , KEFF ( Euphorbiaceae , 2/
2), JiE & Bt ( Convolvulaceae, 2/2 ), % i F}
(Asclepiadaceae ,2/2) , X SR} 5 BB 36.84%,
SRR 34 o5 SR 33.66%, HAJRFHA 20
B, B %4 67 B+ ( Plantaginaceae, 1/2), # 7 &}
( Cupressaceae ,1/2) , 3¢ ZE R} ( Zygophyllaceae ,1/1) ,
HERL (Violaceae, 1/1) , By ¥EFL Rl ( Verbenaceae,

1/1) , FRF (Dyphaceae /1) , B2 =1H} (Sparganiaceae,
/1), ¥ K B ( Simaroubaceae, 1/1), % % F}
( Scrophulariaceae ,1/1) , 5 & F} ( Rubiaceae,1/1) , B
BER (Ranunculaceae ,1/1) , Z5ik i} (Portulacaceae 1/1)
BARREL ( Pedaliaceae,1/1) , KEEF} (Oleaceae,1/1)
2Rl (Malvaceae, 1/1) , T JEZEEF (Lythraceae, 1/
1) , KR ( Equisetaceae ,1/1) , 52 RKE} ( Crassulaceae ,
/1), T % B ( Celastraceae, 1/1 ), % & F}
( Boraginaceae , 1/1) , %W Bl (Anacardiaceae , 1/1)
BB 54.05% . 221 &, &SR B 20.
79% o M\ R 53 B mT LR HY | 7K 0 -1 1] 1 3 10
AR 2 LR vh T D BULAS KB, i 2 50kt
A DB AR, 2R W2 XA ) X 3R 9 52 24 Pk
GIEA =2 daE
3.1.2 JmMgEabr

IR S A -] T IR A A R AR 100
T IR SR, K w2 R (10 LR
TE (& 5—9 F) NE (5 2—4 Fh) FIE PR (R
3), Hp, &5 MU EWEANA 14, b &
(Artemisia)) AN 5 B JBEENZ 1%, 7510 B, 5 BFPEL
1 7.41%, /Ngf 18 4, 0 5EZEE (Polygonum) ,
#)& ( Chenopodium) , ViJ& (Amaranthus) , Z8 )&
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(Potentilla) , %ot HEJ& (Bidens) ,BU& (Echinochloa) ,
HAUR (Sabina) ,F58 (Typha) BSETE (Laciuca) 3%
3 JE (Ixeris) , W JH 50 )& ( Eragrostis ) , WK J&
(Lespedeza) ,¥3i3%)& (Rorippa) , ¥ )& ( Setaria) , 1
W5 J&  ( Roegneria ) , %4 Hii J& ( Plantago ), %5 H-J&
(Xanthium) | Jit 58 (Pyereus) o 3526 J& 11 5 J& K1

17.82% , 3t 2F 44 F | (5 BRI 32.59% , HFPE
£ 824, i BB 81.19% , L EFH 82 Fh, (5 Bipb
011 60.74% , T UL, AR DX DL JE AN E
F, UEBA AR X R 0 4L A Sk o, AR A Ak

R S

®2 kEA-ETTREEREWHR KL

Table 2 The composition of family of riparian vascular plant species in the Yongding-Haihe river system

FBHY 2 FHEL 7 B He il % J@ %k Y L) %
Level of family Sum of family Percentage Sum of genera Percentage
KBF(# 18 JBLA L) Large family (n* =18) 2 5.26 39 38.61

R F 6—17 J&) Middle family (6<n<17) 1 2.63 7 6.93
NBF(F 2—5 J&) Small family (2<n<5) 14 36.84 34 33.66
B A} Single family 20 54.05 21 20.79

# n A5 AL

x3 KEA-BATREEREYERSEIT

Table 3 The composition of genera of riparian vascular plant species in the Yongding-Haihe river system

& 51 K W B R BCH He 91/% g 7 B8RS L 9 9%
Level of genera Sum of genera Percentage Sum of species Percentage
K& (5 10 FLA_L) Large genera (n* =10) 1 1.00 10 7.46
R (& 5—9 Fi) Middle genera (5<n<9) 0 0.00 0 0.00
/NE (F 2—4 ) Small genera (2<n<4) 17 17.00 42 31.34
Hiff R Single genera 82 82.00 82 61.19

# n FEFPEL

3.2 AR AR X R AT

FRAEFh AR 10 3 A DX AR o mT R 43 4 Kbk
FS A 16 D HL B R (R 4) T B
BB ST SERRBE RN 37 K SC AR AR TR
IEAR S T0] B R AR ) X 2R A A R AIE , ELASEAN [+]
] B X 43 A 1) 5 [

321 IWRE:

Ll B ey A A 57 A RITAA 4 2%
PEBTS AT 10 A HB BB o0 AU (3R 4) , Hip i 5
AT AT 16 Tl 7K e ] -V AT T G TR
FEP) EFPEY 11.94% 5 PeiivEBibE B R 12 F,
7 8.96% ; ki PE BT 2 A4 28 F, (5 17.91% ; WM
ARG 4 B AL BB 2.24% , B L
W BT Al VR A ) A3 A B T HLAIR A K
S3oR A, OB A B G M TR SIE U 2K
S3 RS B AR 78 B TEH

(1) tHFES i 1y

X HA AR A G 16 Fh,

T i A ) X 2R PP oA B R R Fe 3], oy G 3 X
Wiy A TR 8.94% ., IX BB I Al AL ) IX &R
oA B AR I AR A Dy B
AFEY) , H WA 52 ( Phragmites australis) , /N7 3/
( Typha minima) , 51 # ( Eleocharis valleculosa) , &5 J¥&
( Digitaria sanguinalis) 5% ,

(2) PPy

Eipan TR AT INE | 2RI INPNSE 271 B2 D B E iR 7
Tl o A L BT By, B M i o A 12 A Rl
92 A MR AL I3, 5390 Sz B A AR
PRI AL, o IR 8.96% , I I T B
TR X R BA DR PR o, Horp,
12 B o3 AT Lo B U v S AT S 3R 8
A, AL DI M R 3 A LAY 12.90% ., o,
BT 2 FhEARME Y S T (Indigofera bungeana) FI3|
2% (Vitex negundo) Z 45 , oA R AKEY) , H ULFP
NI REL (Setaria viridis ) , 5 ( Leersia japonica ) Fl
H 2 (Imperata cylindrica) 5%
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Fig.2 The floristic composition of spermatophyte of riparian species in the Yongding-Haihe river system
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Appendix 1 The species list of the riparian plant community in the Yongding-Haihe river system
G 4 AT R X & PIRh AR
Species Family Life form Flora type Origin of species
BESEE Abutilon indicum HZER FAR 2 [ Py Z1 ke
BRWSE Acalypha australis Kkl B 2 %+
SN Ailanthus altissima AR AR 5 z+
1IEE Allium senescens HER HR 8 EZa
B EIEFE Alternanthera philoxeroideS o Rk =N 2 BRSNS
BHHYE Amaranthus paniculatus TR HAR 1 [ #h s ke
VG Amaranthus retroflexus TRk R 1 EEIYISS
W Amaranthus tricolor TR AR 1 FE5M sk
FKEE Ambrosia artemisiifolia B4k HAR 1 E Sk
TEAEE Artemisia annua ZF} R 8 s+
W Artemisia argyi Bk FAR 8 1+
VS Artemisia capillaris oy 8 BA 8 Z+
R4S Artemisia eriopoda Bk R 8 Z+
55 Artemisia Japonica 2Rk VN 8 4+
BB Artemisia lavandulaefolia 2} R 8 s+
2 Artemisia mongolica 2Rk B 8 4+
FATE S Artemisia sacrorum 3Rk =N 8 Z+
¥ B8 Artemisia scoparia Bk FAR 8 1+
KK Artemisia sieversiana 2R} R 8 2+
JEEL Arthraxon hispidus RAEL R 6 Z+
Tz Asparagus schoberioides AR A 4 4+
Bt 2836 Aster subulatus Eopas LA 8 4N R
AR Atractylodes lancea Rk HAR 14(S)) E= W
YL B Bidens bipinnata Rk HAR 1 Z+
= BAEF . Bidens pilosa oyt B 1 [E 4p A1
IRHUEL Bidens tripartita g AR 1 s+
KWk Cannabis sativa -y A 13 [ Sh bk
F* Capsella bursa—pastoris +F AR W/ 8 4+
3k MZE Chenopodium acuminatum iR} =N 1 %+
#i Chenopodium album g [ WiN 1 Z+
WK e3E Chenopodium glaucum iRl [=WN 1 4+
JINEL Chenopodium serotinum PR} AR 1 s+
JEE ¥ Chloris virgata RAF} HAR 2 LIS
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)l 4 A5 X FRA L/puibl
Species Family Life form Flora type Origin of species
W LZE Cirsium setosum 2Rk B 8 4+
FRAERRT- B Cleistogenes chinensis RAEL B 10 s+
N RL Conyza canadensis 3Rk VN 2 [E ApAI
KL T Cynanchum chinense R JEAR 2 £
HAHE Cynodon dactylon ARAR FAR 2 E MR
TEREYS B Cyperus haspan PR AR 1 ISP S
2BEX Datura stramonium Ak B 2 E4hoh K
o f Digitaria sanguinalis RARL B 1 4+
KM Echinochloa caudata RAFF =N 8 %+
Y63k BR Echinochloa colonum RAF) HAR 8 Z+
. Echinochloa crusgali RAR; B 8 2+
841i% Eclipta prostrata AR FAR 2 z+
£ Eleocharis valleculosa VR VN 1 4+
H /5 Eleusine indica RAFE AR 2 E 4k
[A]3f] Equisetum arvense AMEFE BRI - E= W
Kl JE & Eragrostis cilianensis RAF AR 8 %+
1 J& ¥ Eragrostis pilosa RAFEL B 8 Z+
— A% Erigeron annuus 2Rk B 1 ELIYISS
H AL Euvonymus maackii TR EI¥N 2 %+
by Eupatorium lindleyanum 2Rk W/ 2 4+
MR Euphorbia humifusa N7 B 2 %+
HA 2 Festuca pratensis RAF} VN 8 = Py 4k
H SRS Fraxinus chinensis p NS PN 8 s+
K148 Gueldenstaedtia verna subsp. multiflora SR R 11 s
+ =t Gynura segetum FRF FAR 6 [ Py #1 ke
47 Helianthus tuberosus ARk B 9 SRR
LR ¥EE Hemarthria altissima KA VN 2 %+
Pl IR Z& A I A6 Heteropappus altaicus ) AR 14 En
B Humulus scandens ey A 8 s+
H3F Imperata cylindrica RAFL HA 2 s
P Indigofera bungeana X8 A 2 %+
BEAE Inula japonica e B 10 s+
T Ipomoea batatas LR AR 2 E shahoke
V53 Ixeris chinensis oy AR 7 s+
SR Ineris polycephala R} AR 7 [ P4k
IKIBHE Juncellus serotinus PEE FAR 1 s+
Hiftk Kochia scoparia R FAR 8-4 Z+
1B Koeleria cristata RAR HR 8-4 Z+
XS HR BE Kummerowia striata X v 14(8J)) [H Ak
IS Lactuca indica R} AR 10-3 1+
S5 Lactuca tatarica 3Rk =N 10-3 Z+
BRG Leersia japonica RAFL HA 2 ISP S
25 BB Leonurus artemisia =ik AR 10 4+
BT Lespedeza bicolor oR N 9 NSk
iKY BT Lespedeza davurica X8 HEAR 9 s
H15F Lycopus lucidus JBIER AR 8 s+
TJEZE Lythrum salicaria T SR A 1 2+
LETE Medicago sativa SRk BA 10-3 [ 4ok
B Melica virgata RAEL R 8-4 Z+
A B KB Melilotus officinalis o VN 10 [ PN 41 Sk
W Mentha haplocalyx JBIER AR 8 s+
WP 5| B Messerschmidia sibirica a-va BEA 3 [ Py~
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)l P A5 XFRHHA L/puibl
Species Family Life form Flora type Origin of species
T Miscanthus sinensis RARL B 6 EIRESS
B Pennisetum centrasiaticum RAEL AR 2 £
[R -2 4= Pharbitis purpurea TEAERE HAR 2 [H &bk
J=E Phragmites australis ARAF} FAR 1 s
%W Plantago asiatica iy FAR 1 Z+
KHHI Plantago major TR A 1 s
J#i & Polygonum aviculare LRl VN 1 %+
IKZ Polygonum hydropiper Eys HAR 1 %+
FRISETSE Polygonum lapathifolium R} =N 1 %+
a3 Polygonum orientale B v HAR 1 E
s Populus canadensts MR TR 8 EEIYISS
L5 Portulaca oleracea i Rk A 2 s+
FB 3% Potentilla chinensis Fyiysik VN 8 4+
B 2202 38 Potentilla fragarioides TR A 8 2+
YR ZE/E K Potentilla supina FEARRL - WiN 8 4+
ERFE i 75 Pycreus globosus TERL I=WiN 2 Z+
KAER Rhus typhina WA N 8 [H 4k
)it Rhynchosia volubilis SRk B 2 & ]y &bk
HIBE Robinia pseudoacacia X8 EI¥N 9 E4hoh K
L BIEWIEE Roegneria ciliaris RAF) BEA 10 Z+
JEIE Roegneria kamoji RAFL A 10 2+
R SE Rorippa globosa +F AR [ WiN 1 R
TR #ZE Rorippa islandica AR A 1 1+
VE¥L Rubia cordifolia PEER A 8-4 s
Wi RTRAR Rumex dentatus R} FAR 1 Z+
[F# Sabina chinensis R Tk 8 E WSk
Fli HbAT Sabina procumbens R HEA 8 E5Mhk
TEMI Salix babylonica AR TR 8 2+
W3 Salsola collina iR B 1 z+
FHE Salvia plebeia JBIEF HA 1 1+
PR Sesamum indicum R FAR 6 E Sk
S M RE Setaria glauca RAEL R 2 Z+
TRV Setaria viridis RAF AR 2 2+
3% Solanum nigrum Py AR 1 £
5 B3R Sonchus oleraceus R} AR 8 1+
L=z Sparganium stoloniferum =B FAR 8-4 s

F B Spiraea pubescens Rl HEAR 8 Z+
& Suaeda glauca #F A 1 s+
A Taraxacum mongolicum SRk R 8 z+
JEPATE Thalictrum aquilegifolium EER A 8-4 E Mk
B Themeda villosa KARE =N 6 N ok
#K Triarrhena sacchariflora RAFL HiAR 14 ISP S
PERE Tribulus terrester pEFERL AR 2 4+
i Typha angustifolia &R A 1 £
INETHE Typha minima A AR 1 2+
AT Viola yedoensis HR A 1 s+
F 2% Vitex negundo LR} HEAR 2 1+
BHRFANEH Xanthium italicum 3Rk BA 1 [ 4ok
& Xanthium sibiricum ZF} AR 1 s+

XRER T HE AR AR BRI ES IR 4
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