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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 1mX1m, while 5 mx5 m for
shrub plots and 10mx 10m for tree plots, which are typical sampling sizes for vegetation survey in Northem 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 Graminege and Compositae and the major genera is Artemisia. The flora of riparian vegetation
in Yongding-Haihe tiver 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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o Bok-RisC AL ZIK I K B, EEEN
ERRERARY , M TR FRRBEE,
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AWM S WAL, MR EEEN
WEEEA MY RE, RO T EME A
R A A R, BA B B A E '
BB R, B RARHEYK R XTT
R R B , RO SO L R TR
AHE, BA T ERRE L.

REENFEREAY X RA S HEE BB
ST (B B AT R A RO KB ST B T
B B RS R R A S KT C A £ S
BRI — R BT R FEYE R, H S
LKA X BT R I RERS
TEHERGERNENE S, X THEYX RN
RHHBSAEENEL . FREUBTREER
B ST , P A A R TR 1 K S - T
HPEX R, ER G R PAE R ERM LA
BRI KSR R R M BUR AT, BTE R BRI
FAREKCERERT, FREHEY K ROFER
HEmXHEYXRHRR.

1 HRBE

7K -8 T W R AL T 38°59'—40°14'N,
115°35'—117°42'E, i 24t 5, K@M, £ BE
5 K AT 1Ly B s R SR BRI T T 3 B, T
BHMER N 1.70—300 m Z 6, HARLKA 270
km , IRE L 3600 km® , JB T 450 38 A — 3B 4
Badt R B KRME Rz~ ke EAKE
ESREBR LB, 2K 70 km, X— B R
KERSAE,KERREE HEEEERE ;=X
JEEBRERA, HKEHFRE, FRMESKA
140 km, T F¥KEEE M T A T EF
FEH, ZBAEEEKETE T 47E, KEMTE
Bk 30 4Tk, BERERAEANE D NG TR,
LK 260 km, BN EHEAPMIC AR ERGE,
EENE, BRXELBEAE, K, LR
Y] T 3 B B0 - H M 4 B 4 808 m’/s D 3275
m’/s, HREMXSEEEHEHRRWE. B
KT RS AR B AE , 45 [ K B 7E 400—600 mm 2
1,7 HE 9 AMKER 5 FERARN 0% LM,

2 MRFE
21 A%

B 2009 4F 8 A R 9 A, XK E - TR R
HHYBET THEBAE, REFRAEGEHAR
RN, ABRATE A R W - T W A B3tk
BT 17 bR, Fop i B 5 A, FIREL 7 A4, T
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PRECEAL S BB 0.42% , #AETERIRSN, K
AAEYIUG 10 B 13 F EAEYI9 4 B 6 7, 5
AEY) G E AL, 35 R BOR A, K2 T R A
WMFREYE 119, RET 357 86 /&, i B FEK
) 88.1%, Frhk & sk BA 57 6, )& T 20 B
46 J& , 5 BRREIN 42.54% ; K E PR B 84 Fi,
JBF 26 B 63 &, 5 BN EHT 62.69% ; W T T T

YA 40 F, BT 36 B 14 &, 5 BRI
29.85% . FFHEYHFHRR RHFEIL T H X i i X
RPMELBIRR 1o ot R I, K E F- 1
YRR R 5] &L KB Y X R E
35.19%,32.15%F1 24.28% , BLJ& LLBIHE R 8 , R A
BB HYHEN SRS KB HEYE RS
B&.

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

uKE PER BETRE SWER ool SR
Mountain river Plain river Haihe river Yongding- o JbE X A %
. . . o Beijing Wetland
section section section Haihe river Percentage

A. Bfk{ B Overall information
#§4% Elevation/m 178.60—296.80 62.20—99.80 1.70—10.10 1.70—296.80 — —
i B Length/km 70 140 60 270
BB No. of plots 46 117 31 194 — —
B. ¥yfh%5 1 Species composition
#} Family 20 26 14 37 108 35.19
J& Genera 46 63 36 100 311 32.15
F Species 57 84 40 134 552 24.28

311 BMgEath

K-V T R A A ) 37 B R
BHSRE, BETWR AR (E 18 BUL, 8
(& 6—178) /IR H2—5B) MEBERPH(FE2),
e, KR 2 4, BIR AR ( Gramineae, 21 J&/26
0, FIR) #1358t ( Compositae, 18/32) , { i HAHK
i) 5.26% fHHAEBHE F 5 BRE, AR R 39
B, 5 EELBRMN 38.61%, PERNNEEZH
(Leguminosae ,7/8) 14, BB 71 &, SHEBEHK
K 6. 93%, /NF A 14 B, 4 REHN
( Chenopodiaceae ,4/7) ,¥5EF} ( Cyperaceae,4/5) , B
#} (Labiatae,4/4) , 3%} (Polygonaceae,2/5) , #
2FBl (Rosaceae,2/4) , BBt (Amaranthaceae,2/4) ,
4Bt (Brassicaceae,2/3) , HiF} ( Solanaceae,2/
2) , 4Bl (Salicaceae,2/2) ,ZFt (Moraceae,2/2) ,
B4# (Liliaceae,2/2) , KEHt ( Euphorbiaceae,2/
2), ¥ % # ( Convolvulaceae, 2/2 ), B E P
(Asclepiadaceae ,2/2) o XEH} i BT 36.84%,
B34 E, L BB 33.66%, BREBHIA 20
£, B0 % &7 # ( Plantaginaceae, 1/2), # J=3
( Cupressaceae ,1/2) , 5 H Bt ( Zygophyllaceae, 1/1 ),
B (Violaceae, 1/1) , B HEEF} ( Verbenaceae,

1/1) , %55R+ (Typhaceae,1/1) ,BR=HHB} (Sparganiaceae,
1/1), & K # ( Simaroubaceae, 1/1), & %
( Scrophulariaceae,1/1) , 36 H Bt (Rubiaceae,1/1), %8
B} (Raunculaceae /1) , S5 ikt (P:)rtulacaceae,l/l) ,
SRR} (Pedaliaceae,1/1) ,KBFL (Oleaceae,1/1),
B3R (Malvaceae,1/1) , TJERFL (Lythraceae, 1/
1), KBFl (Equisetaceae ,1/1) , 3 RKF} (Crassulaceae,
/1), B F #t ( Celastraceae, 1/1), % ¥ #
( Boraginaceae, 1/1) , B Bl (Anacardiaceae, 1/1)
EBRIB 54.05%, B 21 &, bR 20.
9%, M R AT LAE ), K 8 -1 T T J A
R LR E P T O BULA KRR, TS HOR
RA /DS f, AR HY X RN E 2
R
312 BRGIHT

K -V TR AR A R 100 ],
EEFSHE LSRR RRB(E 0MUL),
R (& 5—9 F) NB (& 2—4 F) MR (R
), HP, &S5 HULKWENAE 14, A ER
(Artemisia) , {05 BREHIA 1%, 5 10 F, 5 S5
0 7.41%, /NRE 184, FIREIR (Polygonum) ,
#i/8 (Chenopodium) , )8 (Amaranthus) , B3R

http ://www.ecologica.cn



6 341

BR % EUKEN-EE TR HEYH X R

1539

(Poteruilla) , %4t /8 (Bidens) ,#J& (Echinochloa) ,
Yo& (Sabina) , & H/& (Typha) ,B5EJB (Lactuca) 3
KR (Iveris) , H JH & (Eragrostis) , Wi T &
(Lespedeza) , 3% )R (Rorippa) ,JIEFJ& (Setaria) , B8
WE J& (Roegneria), % §iJ& (Plantago), & B &
(Xanthium) , J@ Y5 /& (Pycreus) o 3% 288 5 58 $UH)

17.82% L B 44 F, 5 BFFEH 32.59% , HFHE
A 82, i BREH 81.19% , L R 82 #, 5 E A
K 60.74% , BILA] L, A X R LAELFR B F/NE R
E,HARXRBEMARB B, YR BA

21
B

R AEA-BATRETREDHESIT

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

= ioE il B & SRR LB % B% i BB S LBl %
Level of family Sum of family Percentage Sum of genera Percentage
KRH(& 18 B LU L) Large family (n* =18) 2 5.26 39 38.61
# (& 6—17 J& ) Middle family (6<n<17) 1 2.63 7 6.93
/MBH(E 2—5 /&) Small family (2<n<5) 14 36.84 34 33.66
B #} Single family 20 54.05 21 20.79

* BT & AR

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

REIZRF R% d B E S Ll % it G & BB Ll %
Level of genera Sum of genera Percentage Sum of species Percentage
KB (4 10 FLAL) Large genera (n* =10) 1 1.00 10 7.46
P& (5 5—9 Ff) Middle genera (5<n<9) 0 0.00 0 0.00
/NB (& 2—4 #) Small genera (2<n<4) 17 17.00 42 31.34
Hfh)& Single genera 82 82.00 82 61.19

* n S8R

3.2 WA HEYX RSN

RRGEFFAEYIH 78 XAR AT R4 4 K2tk
BRSSYA 16 A~ B Ay KR (K 4) . B TFEWE
ROMIERRY | + IR FE AT WK LR EE AR, B
WA SO T B FIHE Y X R D FARAE , AR
ERE 0] g Er
321 lnmeBr

LLylge B T LA R A ST R RIFA 4 26
YRR A 10 MU R Y KR (R 4) . HpH R
SRS 16 B, (K RE W T W R R T
MY BB 11.94% ; PoivE B REEA 12 7,
i 8.96% ; | M K RIA 28 F, 5 17.91%; T 9
R REA 4 F, UG SFEH 2.24%, B0
b B AR AR Y 0 A BB T, LR R
SRE, HRR A F A7 B P R A 90 2
SRR ISE B TR PR

(1) FHE A By

ZamXRA | MERDAHRE, EH 16 F,

A REHHEY X R DA KM A, 51t i X8
MWiZ AR 8.94%, XKW EHFHYK &
LA —EBENT B, ZXEYHEY N
AFEY) , B WA 2% ( Phragmites australis) ,/NE T
( Typha minima) , &t # ( Eleocharis valleculosa ) , B B
( Digitaria sanguinalis) %%

(2) P HERS

LM AR R o 1 X Y
Mo TEILBREBTH B3, ol HE AT 35 A 12 B, R
N2 AR AT, 43 B A I A A3 A ARG T
WERAAEW BT, & BB 8.96% , B 2 Bt
WEWHEY X REA VBRI EFE RS HF,
LR 2040 A R A R o E R, 36 8
i, AL X ] AR K AU 12.90%, Ko,
BT 2 M AT (Indigofera bungeana) i3]
% (Vitex negundo) 250, LABIARAMY) . % WFh
R B (Setaria viridis) , {875 ( Leersia japonica ) Fl
A3 (Imperata cylindrica) %,
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Table 4 Areal types of riparian plant species in different river sections of the Yongding-Haihe river system

Ly g BT FIRE R RE R
S KA K o B &AL s 5 EA ket Fs o AP i |43 g o SR
Areal-type No.of Species RYLLA KX LLB No.of Species HyLL B HOIX LB No.of Species ey X LB No.of Species LAl
-0 o Percetage/% Percetage/% oL op Percetage/% Percetage/% oL oP Percetage/% Percetage/% oL ep Percetage/ %
1 #7445 Cosmopolitan 16 11.94 8.94 22 16.42 12.29 13 9.70 7.26 179 35.80
2 A3 AH Pantropic 8 5.97 12.90 20 14.93 32.26 8 5.97 12.90 62 12.40
3 $AH 7. YN AR 5 N [B] iy 43 A
Tropical Asia and Tropical — — — 1 0.75 100.00 — — — 1 0.20
America disjuncted
4 [ F A 0ld world Tropics — — —_ — — — 1 0.75 20.00 5 1.00
5 AWM ERATRIEN Tropical Asia — — 1 0.75 50.00 - — — 2 0.40
and Tropical Australasia
6 AT 2 HAr JE Tropicel Asia to 4 2.99 66.67 2 1.49 33.33 — - - 6 1.20
tropical Africa
7AW (EPBE-SRPIIL) Tropical
— — — K . . 16. .
Asia (Indo-Malesia ) 2 1.49 33.33 1 0.75 6.67 6 1.20
8 JtiBH’ North Temperate 14 10.45 v 12.73 21 15.67 19.09 11 8.21 10.00 110 22.00
8-4 JbiEAF FRg IR A (A8 ) R _
North Temperate and South Temperate 3 2.24 8.33 2 1.49 5.56 2 1.49 5.56 36 7.20
disjuncted (Pan-temperate )
10 [Bitt B4 Old World Temperate 5 3.73 11.90 4 2.99 9.52 1 0.75 2.38 42 8.40
10-3 RRIE AN JE S (A Bt e P
J&} ¥ Eurasia and South Africa (Sometimes 2 1.49 40.00 1 0.75 20.00 — — — 5 1.00
also Australasia) disjuncted
11 BH 47 Temperate Asia — — — 1 0.75 8.33 — — — 12 2.40
O ARLAICREIKT East Acia and North 1.49 1.11 2 1.49 1111 2 1.49 1111 18 3.60
America disjuncted
13 1 Central Asia — — _— 1 0.75 100.00 —_ — — 1 0.20
14 RE(RESHRERS)
East Asia Eurasia and Temperate South 1 0.75 9.09 1 0.75 9.09 1 0.75 9.09 11 2.20
America disjuncted
14(8J) i E-HZ Sino-Japan (S]) 1 0.75 25.00 2 1.49 50.00 — — — 4 0.80

(129!

e



634 BR % JEUKE - TR AN X R o 1541

(3) BHHERS

HE A ATRRH L T2 It 38 PR b X AR D b
TE 1L g B e , IR MR A 3R 24 FFL RN 4
MFRA RIS, & BFEE 17.91%, B B
Y X REW RS S EEAA, E4
A EEA R RSP, LR A S G R,
1A 145, S B XBHEE SRR K 12.73%,
HA BR T + FEZE 2R 5 ( Spiraea pubescens) 3 #E A HE
Pioh , RV AR Y), & B 308 (Artemisia
argyi), 1 ¥ # (Artemisia sacrorum ) 1 9 Bk &
(Artemisia capillaries) %,

(4) WAL

RAMETHMEY R, £ARBFEH, LM
KB IEA 4 50, 003 3 A BRI A, AL G A
FhEA 2.24% , B T B R R K R AR 2
BMTEMER L. & WY A PE T (Lespedeza
bicolor) , 35 2E ( Helianthus tuberosus ) , Bl /R 3§ 0 1 1F
( Heteropappus altaicus ) 1 3§ R ¥ ( Kummerowia
striata ) Z§
322 ¥HEE

FRERFEHIAMFEY 3 M, MAA 4K
PR 15 MR R R (R 4) . KPR
SRR 22 8, &K E - TR R T
Y BRI 16.42% ; P HERTPERIS RN 26 F,
5 19. 40% ; IR H BRI B2 AR 29 B, & 21.64%;
TME R RABE 4 F, 5 BREE 2.99%. %
B SR BT R B A o i B T, (ELGE
oGRS E, HRERASAUMS BRI
B o

(1) R0 B

EAREK A 1 AR KA, HF 22 7,
EMEHEY X RPARKMLHE, & SR 16.
42% , AL KB M A AR 12.29% . Xk
AR EY R R P, 2 AHERE R B,
ZEHEYHBAIELHEY, FARESE
( Phragmites australis) , T 5 ( Digitaria sanguinalis) F1
IR %% ( Chenopodium glaucum )%,

(2) PAFHERST

FEFJR B 2 4, fir A J6° 26 7, %9
H S A HERRR A, & S 19.40% , B %
WBA R Y X R EA LB WA R

He , F R B R A P A 2R,
A 20 F, A0 E i X IR A R 4 AR S AL AY 32.26%
HeA BT | FEEAME YIRS (Vitex negundo) F 1 F
A YIRS 9L BE ( Cynanchum chinense) Z8h, HeAx ¥
NEARHEY, %P R (Setaria viridis) , Bk
T (Portulaca oleracea) F14- 1 55 ( Eleusine indica) %

(3) B

PSSR BT 4, IR A 26 29 R, RIA
K5 AR AR, o AR 21.64% , R tL %
T ECA Y X AR RS S S, &
SRR SRS, LR 40 B4 S R E R
fr, 368 21 F, &b 5 X R - 2 B K
19.09% ., He#, e KW 2 #, K0 ( Populus
canadensis ) F1[R 8 ( Sabina chinensis) ; FEARTY 1 4,
KA ( Sabina procumbens) ; B A AEH) 1 Fb, 7
B (Humulus scandens) , LR P HEAWY), W W
A M ( Echinochloa crusgali ), 5 W & ( Artemisia
mongolica) R Wk (Artemisia capillaries) %,

(4) WAL

FEA B A, WA A LA 6 F, RIH N 4
A HUBEFS R LAY AN 5 SRR 2.99% , R G B
MRHHYXERNELCEMTEMERST. FIHEY
FhA 8 B F ( Lespedeza bicolor ) , %k ( Triarrhena
sacchariflora) IR (Atractylodes lancea ) %,
323 BRETHRE

VT B R A Fh T A A 40 B RDBA
4 RKMFRAM 9 MBS AR (K 4), Kt
R 13 8, b7k E W10 T 9 W #
FHYEAE 9.70%; BT HERERRYE 10
i, o 7.46% s IR HEFZEAE 14 0, 5 10.45%; 1
Ao 2RI 3 B, AL G SRR 2.24%, EEA
SPEBMEHEREY S AEA B, BLE
H# MRS AR E, HRERERS MO BT
MRS

(1) RS B

BARRXAE 1 AR AR ILH 13 F,
BRI 9.70% , o db 5 H X TR I 0 A 2 B
7.26%, XU REHEYXET, 2 HELER
B, ZREMHEAEREY, ENMNAE DE
( Digitaria sanguinalis) 3% & 3Z ( Salsola collina ) F158,
& (Suaeda glauca) %,
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Mgl KET-HTTRADER
Appendix 1 The species list of the riparian plant community in the Yongding-Haihe river system

=Lk B4 AR X FHEH LILS S 37
Species Family Life form Flora type Origin of species
B Abwsilon indicum WER =¥ 2 Eap) 3
R IE3E Acalypha australis RKEH =3 2 5t
BRI Ailanthus altissima BEAR FiZN 5 £t
i3k Allium senescens HEH HE 8 2
BB ¥ T Alternanthera philoxeroideS wR =3 2 E b sk
KW Amaranthus paniculatus e BHE 1 H4t ok
BB Amaranthus retroflexus Ji L 1 E5MhE
W Amaranthus tricolor Bl BE 1 EpY 3
FREL Ambrosia artemisiifolia HH BHE 1 E4hsh e
HAEH Artemisia annua HH} B 8 %+
Y& Anemisia argyi ¥l =N 8 s+
BB Artemisia capillaris R BAR 8 %+
B4t % Artemisia eriopoda HH HE 8 £+
43 Artemisia japonica 8 E-¥:3 8 £+
BF U # Artemisia lavandulaefolia H ¥ N 8 £t

F 1 E Artemisia mongolica HE =W 8 £+
BH%EE Antemisia sacrorum oy AR 8 ERd
HE W Arntemisia scoparia ! BE 8 %+
KIF# Artemisia sieversiana ¥ B 8 724
FEL Arthraxon hispidus RAR j-V.N 6 £+
FIMHK Asparagus schoberioides BEE B 4 Es
L858 Aster subulatus e ¥ 8 Bk
TR Atractylodes lancea R B 14(8J) Z+
$14t 2 Bidens bipinnata %8 VS 1 %t
=M B4+ Bidens pilosa BE BE 1 EsMshk
THLE Bidens tripartita R BE 1 %+
KR Cannabis sativa 8 A 13 EsshR
¥ Capsella bursa—pastoris TR EX 8 s+
423k % Chenopodium acuminatum #F W 1 %31
% Chenopodium album #5 ¥ 3 1 %+
K3 %E Chenopodium glaucum #H X 1 &+
/NHE Chenopodium serotinum #8 A 1 E 2
ERE Chloris virgate RKAR BA 2 EE 3
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e

Y ¥ AR ¥ % 3 YRR
Species Family Life form Flora type Origin of species
Hll JL3E Cirsium setosum HH B 8 %4
A3 T B Cleistogenes chinensis R&H L W: 3 10 %+
/NEE Conyza canadensis B HA 2 LIS
BB HE Cynanchum chinense BEH A 2 £+
#1274 Cynodon dactylon FEH ¥ S 2 BHIE
BEREISEL Cyperus haspan FER ¥ 1 HAshE
EEEE Datura stramonium #HE BE 2 EME
LB Digitaria sanguinalis & = V.3 1 £+
K38 Echinochloa caudata FAH B 8 %t
Y3 # Echinochloa colonum KAF BE 8 %t
# Echinochloa crusgali FAF B 8 %4
4817 Eclipta prostrata #HE ¥ 3 2 £+
&7 Eleocharis valleculosa PEH Bk 1 %t
B2 Eleusine indica FAH A 2 EShshok
[B]38) Equisetum arvense PN ;73 BREHEY - £t
KB & Eragrostis cilianensis FAH HE 8 £+
B /828 Eragrostis pilosa RAH A 8 £t
—4E3E Erigeron annuus R o 7.3 1 BBk
B #t Evonymus maackii TFE AR 2 %t
& 2% Eupatorium lindleyanum HE Bk 2 £+
AR E Euphorbia humifusa KA HE 2 %t
B EF Festuca pratensis RAER ¥ 8 EHsER
B Fraxinus chinensis REF TR 8 5+
K 048 Gueldenstaedtia verna subsp. muliiflora g% ¥ 1 st
+ =+t Gynura segetum SXB A 6 B A5tk
3£ Helianthus tuberosus HE B 9 E bk
L YFEE Hemarthria altissima RAEFR E-¥.3 2 £+

B /R FE K1 AL Heteropappus altaicus HE B 14 %t
£ Humulus scandens -3 A 8 %t
B3 Imperata cylindrica RAF A 2 %t
&7 Indigofera bungeana a8 #EX 2 4t
EmAL Inula japonica B HE 10 t
B Ipomoea batatas )i diZ ) BExE 2 Bk
3 Ineris chinensis HE HAE 7 £
FE3EZE Ineris polycephala By BE 7 EHE
KPE Juncellus serotinus VER B 1 41
H#hfik Kochia scoparia R B 8-4 £+
18 Koeleria cristata RAFL =¥ N 8-4 5+t
FEIRE Kummerowia striata o B 14(S)) E bk
B E Lactuca indica Hpl R 10-3 %+

F 1B E Lactuca tatarice HEk BA 10-3 £+
{B# Leersia japonica RaH SV 2 E P shk
25 BFEL Leonurus artemisia B i3 10 %+
BAELF Lespedeza bicolor g8 WK 9 E k%
K5 B T Lespedeza davurica g8 EXR 9 5t
15 Lycopus lucidus BER E_#. S 8 £+
FIB3E Lythrum salicaria TIE A B 1 %+
BT Medicago sativa 8 HA 10-3 Bk
HUEE Melica virgata RKAH B 8-4 %+
FHFLE AR Melilotus officinalis 5 ¥ 3 10 ERshk
T Mentha haplocalyx =34 =W 3 8 %+
B8 B Messerschmidia sibirica BER HA 3 WMk
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6 BR Atk EN- W TR ETEYRE R
gk

HY 4 HER X RHEH YRR
Species Family Life form Flora type Origin of species
= Miscanthus sinensis AR B 6 EPShkK
H ¥ Pennisetum centrasiaticum REH B 2 LES
[E]H 2 4 Pharbitis purpurea BETER HE 2 SR
753 Phragmites australis KE# LS 1 £
%Hij Plantago asiatica FEFiHR BE 1 £+
K% R Plantago major FEiR X 1 £
R E Polygonum aviculare =8 B 1 £+t
7K# Polygonum hydropiper B8 L. 3 1 £+
BRAE T3 Polygonum lapathifolium oy BA L £t
413 Polygonum orientale p ) HE 1 £
14 Populus canadensis wHiE i N 8 EHsMIE
DWW Portulaca oleracea oEH Bk 2 5+
B3 Potentilla chinensis HHR B 8 £t
B ZBE3E Potentilla fragarioides R BE 8 E 2o
B X ZBEHK Potentilla supina A B 8 5+
BRE R I Pycreus globosus WEH = . 4 2 EZ=
KIEH Rhus typhina BRH iR 8 LA S
JEEE Rhynchosia volubilis gH ¥ S 2 HPshx
% Robinia pseudoacacia g% FAR 9 B4 bk
HBREWEE Roegneria ciliaris N Higs 10 s+
RILE Roegneria kamojt REH X 10 5t
BRR B Rorippa globosa +F1E8 F-¥: 1 %+
T84 #3% Rorippa islandica REIA V. 1 5t
P Rubia cordifolia HER B 8-4 %+
5 R Rumex dentatus R = V. 1 %4
[E)#1 Sabina chinensis HHEHE A 8 E P shk
$H1H Sabina procumbens HEH A 8 E4hsh e
FEM) Salix babylonica g ® 128 8 %+

¥ E£3E Salsola collina A I 7. 3 1 EH
¥ Salvia plebeia BEH ¥ 1 5+
B B Sesamum indicum SRR =¥ 3 6 = 5513
2R Setaria glauca RAR EL¥: S 2 %+
R Setaria viridis RAH B ¥: 3 2 %+t
2% Solanum nigrum Hakt ¥ 1 %t
B3¢ Sonchus oleraceus £ A 8 %+

B =% Sparganium stoloniferum oAl B 8-4 %+
T EZELE Spiraca pubescens %7 AR 8 %+
WE Suaeda glauca FH ¥, 3 1 7
/A ¥ Taraxacum mongolicum HH BHE 8 %+
FEAAEL Thalictrum aquilegifolium ERWH B 8-4 = ahk
#& Themeda villosa RER BX 6 B mshk
3K Triarrhena sacchariflora REH %N 14 Hrishk
P2 % Tribulus terrester RKER E-¥:3 2 s+
& Typha angustifolia wEWE ¥ S 1 %+
INETE Typha minima HFHEE ¥.¥. 3 1 2
HAEHT Viola yedoensis &3 B 1 E
3% Vitex negundo DEER bW N 2 5+
B KRFBH Xanthium italicum %8 BHE 1 shobak
BH Xanthium sibiricum %8 f=¥:3 1 E o

KEREF , BHRFHEHARMAKKBESNEK 4
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