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Tab.1 Survey time and sampling site settings
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Tab.2 Environmental factors in the source regions of the Yangtze River and Lancang River
it W5
- x
TRIX s i ] W/ i DO/ Tur/ FV/ San/ ™/ Nit/ TP/
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2014-07 1127  8.54 6.51 72.88 1.90 0.14 0.35 0.29 0.03
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Fig.2 Species number in each phytoplankton taxa in the source regions of

the Yangtze River (a) and Lancang River (b)

neis arcus) ¥ P SGE (Pinnularia sp.) H L 10 1K
23 FFEYEREZEEREESEN

JE 7R L U R ) R R AL R 21.62%10%
94.00x10* /L, ik AR . 2012 4F R A 1 fE
FE, 2016 4F SR ] % N 1.50x10* ML, Ml Ay
2.53x10'~48.86x10" AN/L, 2014 4F W5 ¥ |1 % £ N
1.03x10* AL, 4¢3 174 1.28x10* AL, BE#E TN
46.26X10* /ML, B2 #: 124 0.29x10* ML, 2015 4F ¥

FE T LN 0.39X10" AL, 4538178 0.26%10* AN/L,
ik 3 11 N 1.88x10* ANL. F 8 3 A 11.89x10%~
64.50x10" ML, fE ¥ 5L H . B TiE N 3.62x10"~
46.48x10* N/L, i KAH KN 2012 4F , W #1112 JE N
25.94x10* AL, BEHE 1] 20.54%10% AN/, W5 35 5834
1M 2014 4F A1 2015 4F 3% M RE e S35 . KILHEXF
T L) B e v PR A R Ll (2016 42D, AR N
21th (20154 (B 3-a) .



80 543 55 3 )

KA K F £ F

2022 4 5 H

*R3 FFEMER
Tab.3 Phytoplankton species list

LZLA

bl 4l FOER

HITE LR

FLith

SLBT i

5z

WRJiETE Spirulina sp.
LMNESE Oscillatoria formosa
EBi#E Oscillatoria princes
ELFYEE Dactylococcopsis sp.
/NG Phormidium tenus
BEREE Chroococcus sp.
|- Crucigenia tetrapedia
BEI3E Biraphidinales sp.
IK4H Spirogyra sp.
G Hh AR YE8E Ankistrodesmus convolutus
2235 Ulothrix sp.

/NER{E Chlorella vulgaris
JEMVEE Scenedesmus quadricauda
WEETE 5 Schroederia nitzschioides
YU Euastrum sp.

YHHEBE Oocystis sp.
= VU S Tetraedron trigonum
FETEMT B Cymbella cistula
AN Cymbella cymbiformis
W45 Cymbella sp.

YR XS ¥ Amphora ovalis
WEAT 5 Fragilaria sp.
BEMEATE Fragilaria capucina
E AT 8 Synedra sp.
REFFFEE Synedra acus
FRENFT 8 Synedra ulna
R Synedra tabulata
RATLEE)E Gyrosima acuminatum
K3 Navicula oblonga
LRIERH LB Navicula graciloides
FHE#JE Navicula sp.

#2 G )8 Nitzschia sp.
ZEMREEJE Acanthopelltis sp.

T F AR EE Gomphonema parvulum
L i St ABE Gomphonema constrictum
SR Gomphonema sp.

%5 F#E Diatom asp.
IR JEE Ceratoneis arcus
FISGEE® Pinnularia sp.
JH4%BE I8 Eunotia sp.
1553 )8 Achnanthes sp.
ANt 5C 3 Achnanthes minutissima
i [ YT Cocconeis placentula
RELAR T Stauroneis anceps
/NN Cyclotella sp.
WELEE Cymatopleura sp.
MELFE Surirella sp.

YRTERSEE Cryptomonas ovata
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Fig.3 Phytoplankton density and community structure in the source regions of
the Yangtze River (a) and Lancang River (b)
F4 KIMRPSTREXFEFEY S
Tab.4 Phytoplankton diversity in the source regions of the Yangtze River and Lancang River
. KT ETL
i % — - o - ) ;
oAl BT FIBCE Y Bk FLAR ith FLih S FES Filk
H 1.67 0.86 1.53 1.61 0.86
2012 D 0.34 0.30 0.42 0.36 0.54
J 0.59 0.33 0.48 0.57 0.25
H 3.24 3.34 3.21 2.99 3.00 2.87
2014 D 0.90 0.96 0.78 0.60 0.64 0.55
J 0.78 0.80 0.84 0.90 0.90 0.90
H 2.64 2.74 1.99 2.29 2.72
2015 D 0.89 0.92 0.48 0.73 0.57
J 0.69 0.70 0.66 0.64 0.82
H 3.34 2.81 3.04
2016 D 0.76 0.67 0.55
J 0.83 0.74 0.91

¥ : H# 7R Shannon £ FEPESR £, D %7K Margalef 4= 5 FE 45 %, J K7 Pielou 4 5] BEHE L
Note: A - Shannon diversity index, D - Margalef richness index, J - Pielou evenness index.
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-1.0 RDA1(36.57%) 1.0
S—Cya FR W T M2 %, S—Chl /R £ R 284, S—Bac R REFEFI %L,
S—Cry KRB EERN 24, D-Cya %R W ¥ %5 )& , D-Chl KR 4R % % , D-Bac
FORFEFEHE , D-Cry R E .
H4 EHEYEEEMSREERFHLR
S—Cya, number of cyanophyta species; S—Chl, number of chlorophyte spe-
cies; S—Bac, number of diatom species; S—Cry, number of cryptophyta species;
D—Cya, density of cyanophyta; D—Chl, density of chlorophyte; D—Bac, density
of diatom; D—Cry, density of cryptophyta.
Fig.4 Correlation analysis between phytoplankton

community structure and environmental factors
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FRAE . KITYR X I P R0 22 8 2014 2124
AN LT, R VLR X PR R R 4R 2 0 2014
FERIFLHIAI 2015 FF 9% 22, FTRERS SR L (2] . 3R 2
g5 R, KITABIE VLR X 2014 4580 2015 47K
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Gy BT SR B, U R ) P S 2 R 3 52 R R Ak
B s, H 5 IEAH ¢ ¢ R, Pearson 73 HT 45 SRt 3%
B, e EEEESRERBENIEMEXKR,
X5 H Al 2 B 7E 45 R — B (£SO 45,2019 K%
KEEEE,2019),
3.2 IMEREFIHO LRI LR X =
VLI X7 Ui 1 0 % B A 3.62%10~94.00x10*
AL, S VLU X 2 7R N 1.80%10%~38.64x10* 4/L o
B V5 55 (2019) 1 78 15 H K VYR X V5 3 1 ) 2% FE AT
6.06x10~39.90x10* 4M/L; B 5 55 (2017 N A B TE
AL IR A T 25 55 B N 68.04X10% AN/L, % JE B FE
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Tab.5 Correlation analysis between phytoplankton biodiversity and environmental factors

fatw WT pH DO Tur FV San TN Nit TP H D
pH 0.268

DO -0.279 -0.301

Tur 0.122 0.027 0.090

FV 0.212 0.037 -0.238 0.319

San -0.117 -0.559% 0.300 0.046 0.335

N 0.160 0.211 -0.157 0.263 0.383 0.213

Nit 0.144 0.302 -0.291 0.196 0.300 0.045 0.956%*

TP -0.094  0.592%* -0.272 0.240 0.007 0314 0.461% 0.523%

H 0.314 0.176 0.401% 0.017 0.015 -0.177 0.016 -0.034  -0.131

D 0.447% 0.115 0.315 20252 -0.042  -0.069 -0.038 -0.115 0214 0.728%**

J 0.295 0.206 0.327 0.227 0.110 -0.176 0.053 0.009 -0.007  0.931%%  0.464*

T R R IR S B3 (P<0.05) , ** Ko A MR R 2 (P<0.01).

Note: * significant correlation (P<0.05), ** highly significant correlation (P<0.01).
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Distribution of the Summer Phytoplankton Community in Source Regions of
the Yangtze River and Lancang River

LI Huan'?, ZHAO Wei-hua'?, ZHAO Liang-yuan'?, LI Wei'?, CAO Xiao-huan'?

(1. Basin Water Environmental Research Department, Changjiang River Scientific Research Institute,
Wuhan 430010, P.R. China;
2. Key Lab of Basin Water Resource and Eco—Environmental Science in Hubei Province,
Wuhan 430010, P.R. China)

Abstract: The source regions of the Yangtze River and Lancang River are in the hinterland of the Qing-
hai—Tibet Plateau and are an important ecological corridor of China. However, they are also sensitive and
fragile areas with respect to changes in climate and ecology and there are increasingly serious problems in
the water ecological environment in those source regions. The phytoplankton community plays an impor-
tant role in nutrient cycling and energy flow in aquatic ecosystems. In this study, we investigated the phy-
toplankton and water environment in the source regions of the two rivers from 2012 to 2016. The spatial
and temporal distribution and diversity of the phytoplankton community were analyzed and compared,
and the relationship between phytoplankton community structure and nine environmental factors were
analyzed using Redundancy Analysis (RDA). The study aimed to understand the status and accumulate
baseline data on the phytoplankton resource in this important ecological corridor, and provide scientific
evidence for the evaluation, protection and management of the source region ecology. A total 44 phyto-
plankton species from 4 phyla were identified in the source region of the Yangtze River, including 29
Diatoms species , 9 Chlorophyte species, 5 Cyanophyta species and 1 Cryptophyta species. The highest
species richness occurred at the Dangqu and Zhimenda sampling sites in 2014, with 18 species, and the
lowest occurred at the Wudaoliang sampling site in 2012, with 6 species. Phytoplankton density in the
source area of the Yangtze River was in the range of 2.53x10'-94.00x10" ind/L, with the minimum val-
ue at Dangqu sampling site in 2015, and the maximum value at Tanggula Mountain sampling site in 2016.
The Shannon diversity, Margalef richness and Pielou evenness indices in the source area of the Yangtze
River ranged from 0.86 to 3.34, 0.34 to 0.96, 0.33 to 0.82, respectively, with the minimum value at the
Wudaoliang sampling site in 2012. A total of 32 phytoplankton species from 4 phyla were identified in the
source area of the Lancang River, including 20 Diatoms species , 6 Chlorophyta species, 5 Cyanophyta spe-
cies and 1 Cryptophyta species, with the highest species richness (14 species) observed at Zhaqu sam-
pling site in 2014. The range of phytoplankton density in the source area of the Lancang River was 2.23X
10*-38.64x10* ind/L, with the minimum value at Zanaqu sampling site in 2015 and the maximum value at
Nanggian sampling site in 2012. The Shannon, Margalef and Pielou diversity indices in the source area of
the Lancang River were, respectively, 0.86 —3.21, 0.36—0.78, and 0.25—0.91. Temperature, turbidity, flow
velocity and sand content were the primary environmental factors affecting phytoplankton community
structure in the source regions of the Yangtze and Lancang Rivers. In general, phytoplankton densities in
the source regions of the Yangtze River and Lancang River were low, indicating an oligotrophic water
body. The Pielou evenness index of the phytoplankton community was high, species distribution was rela-
tively uniform, and phytoplankton community structure was stable.

Key words: Yangtze River; Lancang River; phytoplankton; community structure; biodiversity



