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Research on plant community characteristics and biodiversity in the whole section of the
main stream of Baihe River in the upper reaches of the Yellow River

LI Honglin, HE Li, WU Kejun, YAN Wuxian, DENG Dongzhou, CHEN Dechao, LIU Size, WEN Zhiyou
(Sichuan Academy of Forestry, Chengdu 610081, Sichuan, China)

Abstract: Recently, the lateral migration of curved rivers in the Zoige Plateau has become more and more prominent, with
the formation of more and more band-shaped formed silt bodies (point-side beaches) on both banks of the river. As a result,
the erosion of farmers and herdsmen’s grassland resources has become increasingly severe. Regional water conservation
function has been significantly affected, threatening the ecological security, biodiversity protection, and economic

development of animal husbandry in the upper reaches of the Yellow River. Thus, there is an urgent need to develop a
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treatment scheme for point-side beaches. This study takes the vegetation community along the whole section of the main
stream of Baihe River in the upper reaches of the Yellow River as the research object. Using the typical sample plot method,
typical sample plots were set along the concave and convex banks of the main stream of Baihe River to evaluate the
characteristics and biodiversity of the plant community in the whole section of the main stream of Baihe River. Changes were
identified in plant community characteristics along the section of the main stream of Baihe River, as well as the key role of
vegetation factors in the formation of point-side beaches. The results showed that 1) spatial scale of trunk line: the vegetation
community of the entire coastline of the main stream of the Baihe River has a total of 88 species of shrubs, grasses and vines,
70 genera, and 26 families, including 6 families, 8 genera, and 10 species of shrubs; 21 families, 62 genera, and 77 species of
herbs; 1 family, 1 genus, and 1 species of Lianas. The herbaceous layer was the main body of species composition of the
alpine shrub community on the shoreline of the main stream of the Baihe River. The plant population comprises mesophytes
and wet mesophytes as the constructive species or dominant species. The community species, average height and coverage,
and aboveground biomass of the herbaceous layer generally showed a gradual increase, and the species diversity showed a
gradual decline; 2) spatial characteristics of concave and convex banks: the heterogeneity of the vegetation community in the
riparian zone was marked. The vegetation types and species diversity index of the shrub layer were higher than those of the
concave bank. Aboveground biomass and species diversity were higher in concave banks than in convex banks, and the
heterogeneity of concave and convex banks in the middle and lower reaches was higher than that in the upstream. Therefore,
different management measures should be employed for different river sections in the regulation of riparian beaches in the
upper reaches of the Yellow River. In particular, the reasonable control of human activities, such as grazing, sand mining,
and urban construction, and the interaction of riparian vegetation in the evolution of curved rivers should be reasonably

managed. Lastly, attention should be paid to the two key areas of concave and convex banks.
Keywords: upper Yellow River; curved river; riparian zone; point bar; vegetation community; species diversity; biomass
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Figure 1 Map of the study area and location of sampling points
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Table 1 Details of the sample plots

A= 5i25 7Y Habitat type

FEHD 22 K

T Iy Sample plot Longitude and latitude Altitude/m

Studied reaches Slip-off/undercut bank

1 32°16'59.964" N, 102°24'47.639" E 3800
U] Slip-off bank 2 32°19'17.561" N, 102°25'39.714" E 3710
i 3 32°24'17.755" N, 102°2429.689" E 3599
Upper reaches 4 32°17'3.758" N, 102°24'48.518" E 3798
" Undercut bank 5 32°19'12.308" N, 102°25'40.332" E 3711
6 32°24'14.298" N, 102°24'30.065" E 3601
7 32°4024.576" N, 102°2025.219" E 3510
[V Slip-off bank 8 32°47'36.082" N, 102°27'51.556" E 3493
i 9 32°55'48.497" N, 102°3710.249" E 3475
Middle reaches 10 32°40135.507" N, 102°20'15.911" E 3510
" Undercut bank 11 32°47'46.973" N, 102°27'43.831" E 3494
12 32°55'37.160" N, 102°37'39.990" E 3477
13 33°11'37.039" N, 102°34'39.868" E 3447
[V Slip-off bank 14 33°17'59.492" N, 102°30'16.453" E 3444
Fil 15 33°22'25.224" N, 102°29'7.220" E 3436
Lower reaches 16 33°11'9.694" N, 102°34'16.693" E 3447
™/ Undercut bank 17 33°16'47.729" N, 102°29'18.209" E 3439
18 33°21'4.500" N, 102°28'36.224" E 3437
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Table 2 Data of families, genera, and species of communities in riparian zones along the channel of the Baihe River

HE 15525 Habitat type

R B JE% LR
Layer B MY Family Genera Species
Studied reaches Slip-off/undercut bank
i /% Slip-off bank 3 5 7
Upper reaches "y 5 Undercut bank 6 8 10
AR i [/ Slip-off bank 4 4 5
Shrub layer Middle reaches I 4 Undercut bank 5 6 7
T [U]/% Slip-off bank 3 3 3
Lower reaches "4 & Undercut bank 5 5 6
i [U]j% Slip-off bank 15 34 40
Upper reaches "1 Undercut bank 15 35 40
EAR i3l U] Slip-off bank 16 32 37
Herbaceous layer Middle reaches I 24 Undercut bank 16 23 26
i [/ Slip-off bank 16 35 41
Lower reaches "y & Undercut bank 15 31 40

oty
Upper reaches
HEAZ rhiE
Lianaceous layer Middle reaches
A

Lower reaches

[/ Slip-off bank
"4 & Undercut bank
/% Slip-off bank
Y& Undercut bank
1] 52 Slip-off bank
"4 & Undercut bank
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Figure 2 Proportion of all families of the communities in riparian zones along the channel of the Baihe River
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differences among habitats on slip-off/undercut bank at the 0.05 level.
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% B EE AT 3 A (&) Bl #H 4T S i B (3R 3).
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A5, FLEEEAR L 22.353 8 1) 8.4322 Fi#29.961 2,
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BMEAZM S, BB, BAESE., Hil &
(Kobresia kansuensis) Y1905, Fo B ZAE N FA48
1643 3N 12.052 0 31 6.342 4, I\ 7.401 7 F] 12.263 2;
rHOUE AT B, 0 MR R R AR, HE A M R AR A
BK, M 12214 6 3] 7.043 1; R B, A0 # A H
R AR, B YR AR ECR, M 12,150 2 F)
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Figure 4 Variation in herbaceous biomass in riparian zones
along the channel of the Baihe River

ANRI/INE S BRI AN (R BEAE 35 18] 19 22 S 42 3 (P < 0.05)5
Different lowercase letters indicate significant differences among
habitats in different reaches at the 0.05 level.

http://cykx.1zu.edu.cn



4 1

E AN

S5 BT L TR A BUM R VE R AL L2 A 2 RE A 855

x3 AATREEFLEREEMBHTK

Table 3 Variation in dominant species in riparian zones along the channel of the Baihe River

A= 455 25 A Habitat type

B ‘ _ 38 % HL B
Layer B I Variation in dominant species and their important value
Studied reaches  Slip-off/undercut bank
o EFEME(22.353 8) + AFEMI(21.362 7) + LIAEMNI(13.433 4)
ES
Slip-off bank Potentilla fruticose (22.353 8) + Salix atopantha (21.362 7) + Salix oritrepha
i (13.433 4)
Upper reaches e FRERHI(28.809 7) + 4= FEMF(15.527 1) + Z4EMI(15.097 1)
==
Undercut bank Salix cupularis (28.809 7) + Potentilla fruticose (15.527 1) + Salix atopantha
(15.097 1)
e T IR(41.639 2) + THHEMN(39.930 9) + S Fk H(8.432 2)
==
. Slip-off bank Hippophae rhamnoides (41.639 2) + Salix atopantha (39.930 9) + Potentilla
%}j’(% i fruticose (8.432 2)
ru .
layer ~ Viiddlereaches o ZEIEHI(35.514 1) + FRERHI(15.502 5) + ¥ol(12.937 0)
-
Undercut bank Salix atopantha (35.514 1) + Salix cupularis (15.502 5) + Hippophae
rhamnoides (12.937 0)
i e FRIRAIN(42.394 4) + & FEfE(29.961 2) + VD R(27.644 4)
=
Slip-off bank Salix cupularis (42.394 4) + Potentilla fruticose (29.961 2) + Hippophae
T rhamnoides (27.644 4)
Lower reaches . FEAEAN(41.311 6) + M ARAN(15.529 5) + VP ik(15.487 1)
F
Undercut bank Salix atopantha (41.311 6) + Salix cupularis (15.529 5) + Hippophae
rhamnoides (15.487 1)
i B 5(12.052 0) + HlN E HL(7.401 7) + £iAt & 50(6.264 2)
=
Slip-off bank Kobresia humilis (12.052 0) + Kobresia kansuensis (7.401 7) + Kobresia
ik capillifolia (6.264 2)
Upper reaches - HORE 5(12.263 2) + 48R BRIR(11.704 8) + &4 5 5(6.342 4)
-
Undercut bank Kobresia kansuensis (12.263 2) + Argentina leuconota (11.704 8) + Kobresia
humilis (6.342 4)
g BRIR(12.214 6) + = L EEHE(11.758 2) + B4 5 5(6.316 2)
==
Slip-off bank Argentina anserina (12.214 6) + Scirpus paniculatocorymbosus (11.758 2) +
AR i Kobresia humilis (6.316 2)
Herbaceous Middl h
layer 1adie reaches . H A (24,021 2) + BR 3 3(7.894 3) + BRR(7.043 1)
==
Undercut bank Kobresia kansuensis (24.021 2) + Polygonum viviparum (7.894 3) + Argentina
anserina (7.043 1)
e R (12150 2) + EREHEHLF(9.105 0) + FEM(7.804 6)
£
Slip-off bank Kobresia kansuensis (12.150 2) + Elymus nutans (9.105 0) + Artemisia latifolia
T (7.804 6)

Lower reaches

RS
Undercut bank

T REPHNEL(22.707 3) + BRIR(7.385 7) + H it & 5(6.366 6)

Elymus nutans (22.707 3) + Argentina anserina (7.385 7) + Kobresia
kansuensis (6.366 6)

TFaG, HILERL RAR HRHEY, RIS R

WK TR

23 YIMEZHEHEMIEHTK
T30 T o™ R A JE A W VR 2 RE R FR AR
1E b, . iR EA -2 (E 5 B 6. K 7),

=+ & ¥ 45 %0, Simpson 1 Shannon-WienerZ £ 4 #5 %1
PL K Pielou ¥ 2] FE 48 2048 M = R I b3 22 F g
TR s < S b s B S [ /NG [ W ) | B = )
B, NS TR EEE/NT LiE (P <0.05); RN
& BRI T RN, & EAEE
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Figure 5 Species diversity on the slip-off banks in riparian zones along the channel of the Baihe River

ANTE NG B R R — R R AN [T B2 B 1] 1 22 5 B 3 (P < 0.05);

6 7.

Different lowercase letters indicate significant differences among habitats in different reaches at the 0.05 level. This is applicable for Figure 6 as well.
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Margalef £ & FE4% _ Simpson £ FEPEFREL Shannon-Wiener £ #f V£ $5 4 Pielou ¥ 5] BEFR %
44 L Margalef index Simpson index Shannon-Wiener index Pielou index
40
a
o 3.6 |
=
<
> 32
g b
E 28t
m a
= 24 . + b
gm
20 b b
b b
1.6 T
C
1.2
a a a a
SR BT BRI Bl WA
y o N N N will-I N
i i Nl a3 i iz
Upper reaches Middle reaches Lower reaches Upper reaches Middle reaches Lower reaches
#EA)Z Shrub layer R JZ Herbaceous layer

6 BT REROFEREZIM SN

Figure 6 Species diversity on the undercut banks in riparian zones along the channel of the Baihe River
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Figure 7 Species diversity on the slip-off and undercut banks in riparian zones along the channel of the Baihe River

ARG 5 BER R A — 48 b5 4101 5 2 B8 1] 1) 22 57t 2 3% (P < 0.05).

Different uppercase letters indicate significant differences among habitats on slip-off / undercut bank at the 0.05 level.
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Figure 8 RDA analysis of species diversity and related
factors of herbaceous layer in riparian zones along
the channel of the Baihe River
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o and numbers in the figure represent sampling points, and the numbers

correspond to Table 1.
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Table 4 Explanatory power of species diversity of herbaceous layer in riparian zones along the channel of the Baihe River
R EHE PRI e o PR B
FSIS
Factor Rank order of explanatory - - F P
ac variables Variance explains of factors/%
R Altitude I 81.5 15.4 0.004"
YIFHHL Species Il 10.2 2.1 0.098"
#23% Channel wet width | 2.8 0.5 0.484
P17 ¥ Height v 2.8 0.5 0.484
P ¥ Coverage \Y 2.3 0.4 0.540
[% 7K & Precipitation Vi 0.4 <0.1 0.814
*, P<0.1; **, P<0.05.
x5 LAFEE 20192021 £ L EBEHEEE
Table 5 Livestock stock in each township of Hongyuan County from 2019 to 2021
3k Head
2 ($H) 2019 2020 2021
Township H Lk oo A 2} B i 4 I
(Town) Total  Cattle Horse Sheep Total  Cattle Horse Sheep Total  Cattle Horse Sheep
Lz 95491 93630 1861 0 85939 84118 1821 0 74277 72642 1635 0
Wache Township
o HhiH
Sedi Town 87496 84126 3370 0 76293 73614 2679 0 66081 63413 2668 0
%
A 85153 77942 2509 4702 75541 68400 2579 4562 65870 59411 2682 3777
nqu Town
=2 76727 74448 2279 0 67204 65047 2157 0 58019 55974 2045 0
Maiwa Township
St 72485 70318 1227 940 63272 61306 996 970 54566 52702 868 996
Qiongxi Town
BRI S 60679 58612 2087 0 52664 50964 1700 0 45651 43958 1693 0
Chalma Township
b2 51568 48322 1952 1294 45036 42169 1573 1294 39553 36518 1728 1307
Amu Township
EH 2 50883 48658 1783 442 45698 43647 1508 543 39550 37263 1629 658
Longri Township
LEZ 38757 33142 1966 3649 33336 28155 1532 3649 28235 24378 1080 2777
Jiangrong Township
|44 48
5 61 35822 32443 3228 151 31140 28297 2712 131 26546 24152 2291 103

Shujingsi Town

B AE U B, P S BE A 3.4 km, 1T H, B4R T
W WY A R B4, B RN ET R 55 K R iR T 44
BIPRE. A2 Y. B E S AT i
U, HUBAR I, SR R R BT AR TR TS G
T R A Th R A M RRAE M R O I, N
mMahg k(B 1. %5 K9, EAERBEMEELE
“U” Bl 26728 1k, 76 HR T8 B Ay, AR SE 11X —

o AWML 3FLARBEL 2 A E AR, QRS
FRHFERT =1 2 B2 BV 2 2l IR, A7
TR B SO B, HAR SRR RT3 K
e B B 5 1 X3, i Sk 2 K K BE K AUK
MR, & e, st X, Ay Tikd, H
2R BRI R 97 A2 2 4R v 3 i Sk XS]
SSFHMARS 2 IV R, A RE RIAER
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Figure 9 Distance between the sampling point and National Highway 248
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LR: Longri Township; AQ: Anqu town; QX: Qiongxi town; AM: Amu Township; WC: Wache Township; TK: Tangke Town. The abscissa number is

consistent with the sample plot number in Table 1.
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