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Fig. 1 Distribution of the sampling stations on the mainstream of the Yellow River
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Tab. 1 The areal-types of the families of riparian plants in the mainstream of the Yellow River

i Jm R

Family name

GrAT X FHEL ST 5 LA
Areal-types Number of family  Percentage (%)
434 Cosmopolitan 26 70.3
1Z #7434l Pantropic 6 16.2
AL AT B BT R 26 1 2.7
IF1] W7 2 A

Trop. & Subtr. E. Asia & (S. )
Trop. Amer. disjuncted

JL#H 4346 N. Temp. 3 8.1
IH 1 FE 4348 Temp. Eurasia 1 2.7

ARIEFEH(Equisetaceae) . & Fl(Moraceae) . 2B} (Polygonaceae)
#E B} (Chenopodiaceae) . i £} (Amaranthaceae) . & 4 % £}
(Portulacaceae) . f1 17 ®l (Caryophyllaceae) . & & Fl
(Ranunculaceae), +F4EF}F(Cruciferae), 7k F+(Rosaceae).
/N Al ¥ Bl (Haloragidaceae) . & Bl (Leguminosae). <7}
(Umbelliferae) . jit & F} (Convolvulaceae) . % % Fl
(Boraginaceae). J§JEFl(Labiatae). il (Salanaceae). X £
%l (Scrophulariaceae) . % Hi £} (Plantaginaceae) . %§ F}
(Compositae) . IR T 3% Fl (Potamogetonaceae) . x # F}
(Najadaceae), F15F}(Alismataceae). 7 i £+ (Typhaceae) .,
P ELRL(Cyperaceae) . RAF| (Gramineae)

P2 B (Zygophyllaceae) . Kk Ft(Euphorbiaceae) . #ii 25 Ft
(Malvaceae) ., % Bl (Asclepiadaceae) . J¢ 47 Bk Bl
(Apocynaceae). BiEl(Meliaceae)

i 2R} (Verbenaceae)

B2 ZERL(Papaveraceae) . i HIEl (Salicaceae) . | 4 Fl(Liliaceae)
MR} (Tamaricaceae)

*2 BEAUAETEYBHSHXER

Tab. 2 The areal-types of the genera of riparian plants in the mainstream of the Yellow River

A3 X A
Areal-types

145> % Cosmopolitan

2.2 A 434G Pantropic

4.|H1HE F A 4346 Old World Tropics

6. Y =BG IE M /34 Trop. Asia to Trop. Africa
7B (B EE—H5 R PY ) 4347 Trop. Asia(Indo-Malesia)

JE Pt i L A
No. of genera % of total genera
32 25.8
28 22.6
1 0.8
2 1.6
1 0.8
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85K P L4 9L 53 7 o
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9. R WANIL LW A M7 434 E. Asia & N. Amer.disjuncted 3 2.4
10.[H 1 FLE A7 4> 4 Old World Temperate 11 8.9
10-3. R AR T AR YN (A B AE R VE U ) 8] 7 43 A M
Eurasia & S.Africa (Sometimes also Australasia) disjuncted.
TR P 534 Temp. Asia 5 41
12X . P ZH 504 Mediterranea, W. Asia to C. Asia 2 1.6
14. W43 4i E. Asia 3 2.4
15.9 E4%54 421 Endemic to China 2 1.6
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Fig. 2 Quantitative characteristics of herbaceous plants in the riparian zone of the mainstream of the Yellow River
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Fig.3 Dendrogram of TWINSPAN Classification of the riparian vegetation in the riparian zone of the mainstream of the Yellow River
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Tab. 3 Characteristics of the dominant communities in the riparian zone of the mainstream of the Yellow River
PEM44F i St S e e BERF P RE
Community name Sampling plot River section Habitat characteristics Dominant species Mean importance
number value (%)
RIS 1 =1k PEEOKI 26 m 2247 X3, T 92.1
Plantago asiatica Y EESEgE - S
CHHE 29 =[] BE B K 3 m A2 AT X3, tH 88.1
Xanthium sibiricum T
fite ¥ FvE 27,28, 33,40,  =0UWe. fE MERUKWTY 4m A R 63.4
Mariscus umbellatus 41 el 1 X, Y+ Ee, +
HEWEER
ey + MIREBS + 32, 42, 43,45 el O, X BERPKEFH 22m s fETE HIRER 55.5, 514, 43.8
i)i7pie 3 1 [X 5, 3. 8%
Mariscus umbellatus +
Potentilla supina +
Eclipta prostrata
Tite 71 + PRIt A i v 53 A BEBIKIRE 9 m 224y K8k e F . A 71.9, 51.2
Mariscus umbellatus +
Typha angustifolia
WEORMRRE + i T + 82 46, 47, 48, 49, Sl FIHEE BEEPKIE 1—l6m X,  UEREREE T . 39.9. 39.5, 33.7
ki3 50, 52 1 8 m, BEEETER M
Rumex dentatus +
Mariscus umbellatus +
Tamarix chinensis
BT + - FIT+ 340 35.38.39. BRI, X OBERUKE 1—11m X3,  @IRERRE. BT 30.0. 26.7. 24.8
VSRR 44, 51 thr, e Y 6 m, BEEEAINER . AR
Potentilla supina+
Mariscus umbellatus +
Rumex dentatus
BERFE 37 ALk K FEE/KI 10 m, B mE 99.4
Suaeda glauca 2%, TR iL
FEMIREVE 16 =W BRI 11,5 m A4 X8k A 97.4
Tamarix chinensis
B 4.7.24,.25, 54, NI, H M TKLEGTKAE e 84.1
Typha angustifolia 55 5[ AN
i
AR 6,20, 23, 56 MWL, N BEEBKRE 9.5—175mE) 3Kk 79.1
Triarrhena sacchariflora o, " X, RN
g
bR 14, 15 =W PHEIKHE 5—16.5m, +  EhHhfigsE 81.9
Suaeda salsa HEEh il
PSR 2.3.8.9. 13, M. FW BHEEUKEKO0S—8S5mXi, M 91.8
Phragmites australis 17. 19, 22 W, T, N 4am, HEERER
AW, B
BEE NS
P+ KR 10, 18 A, % BEEKE 3—10m XIH, M. k3 543, 526
Phragmites australis + SEE THEE KRR
Polygonum hydropiper
BH + PR 21, 26, 30, 31 R I, FEEUKETH4m ALK BH 47.0., 43.8
Xanthium sibiricum + IR 1,
Phragmites australis
FAT  REREE 5. 11, 36 B, B OFEEKR4S—4m K, R E 90.3
Scirpus planiculmis Ewme. A YETSPE. 1R
el 11 EPN
TS 12 EEmH PEBKA 6 m 2245 IXHK,  WE 81.6
Scirpus juncoides + 3R
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Tab. 4 Pearson correlation coefficients (upper triangle) and Spearman rank correlation coefficients (lower triangle) between quantitative
characteristics of riparian vegetation and the environments [Significant correlations in bold (*P<0.05, **P<0.01, ***P<0.001)]

MEFEENERS IS IR EEFZ MR RBHAEXRAM(EZANMTRREEFREXRMTZAERERE KT

Alt Tempawm Rainfall Runoffay V Max SN Dup Bup

Alt —-0.75""" —-0.88""" —-0.60"" -0.35 —-0.68" -0.04 -0.16

Tempawm —0.68" —-0.88""" 0.72""" 0.54 0.74"" 0.16 0.44

Rainfall sy -0.79""" 0.87""" 0.66" 0.51 0.81°"" 0.31 0.47

Runoffay -0.33 0.69" 0.59" 0.33 0.82"" 0.02 0.25
VMax -0.25 0.50 0.45 0.36 0.65" 0.48 0.81""

SN —-0.59"" 0.79""" 0.81°"" 0.75"" 0.57 0.39 0.50"
Dup 0.09 0.14 0.27 0.10 0.45 0.46 0.74""

Bup -0.12 0.43 0.51 0.33 0.85™" 0.60" 0.81""

H: Alt, ¥R altitude, m; Tempay, #3S i annual mean temperature, °C; Rainfallay, F¥JFEFI# annual mean rainfall, mm;
Runoffyy, & annual mean runoff, m’/s; Vi, P38 K¥Hi# mean maximum velocity, m/s; SNgp, 1] BEAFHIMIFHZEHL species
number of riparian vegetation; Dyp, T o A B A A ) 2% density of herbaceous plants, ind/mz; Bup, 1717 FAFEHY) A Y & biomass of

herbaceous plants, g/m2
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Fig. 4 Relationships of altitude, annual mean temperature, annual mean rainfall, annual mean runoff and mean maximum velocity with
species numbers and biomass of herbaceous plants
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RIPARIAN PLANTS IN THE MAINSTREAM OF THE YELLOW RIVER:
ASSEMBLAGE CHARACTERISTICS AND ITS INFLUENCING FACTORS

SHEN Ya-Qiang" %, ZHANG Xiao-Ke" %, ZHAO Wei-Hua' ? and WANG Hai-Jun'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Riparian vegetation, as a key component of riparian ecosystem, offers suitable habitat and migrating or dif-
fusing corridor for animals and plants, and has an important function in buffering and filtrating non-point pollution. The
Yellow River is an important wetland in China, and also an essential zone supporting biodiversity. However, the devel-
opment of riparian vegetation along the Yellow River is threatened by flow regime alteration caused by the overexploi-
tation of water resources such as agricultural irrigation and hydraulic engineering construction. Embankment along the
lower river is also destroying the habitats of the riparian vegetation. However, previous researches on the riparian vege-
tation along the Yellow River focused on only some specific area. To ensure a deep understanding of the present status
of the riparian vegetation and provide support for the protection of riparian vegetation diversity and the riparian man-
agement of the Yellow River, two systematic surveys were carried out in April to June and September to October, 2008,
respectively. The species composition and species diversity of riparian plant communities were analyzed. Classifications
of the vegetation by two way indicator species analysis (TWINSPAN) were also carried out. Altogether 169 species
belonging to 37 families and 124 genera were recorded. Floristic analysis showed that the flora had diverse geographical
origins. With regard to the spatial distribution, the herbaceous plants in the middle river sections were more abundant
than those in the upper and lower river sections both in biomass and density. TWINSPAN classification divided the
vegetation into 17 communities. The characteristics of the communities were described. The correlative analyses indi-
cated that altitude, annual mean temperature, annual mean rainfall, annual mean runoff, mean maximum velocity were

the main factors influencing the structure and distribution of the assemblages.

Key words: The Yellow River; Riparian plants; TWINSPAN; Influencing factors
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