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Fig. 1 The geographical location map of the study area, Longhe
River and Ruxi River
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Tab. 1  The hydro-physicochemical characteristics of Longhe
River in different seasons

AL b _ iErﬂALonghe Rl\fer _
Physicochemical index %?" HZ K %é

pring  Summer  Autumn Winter

JKIEWT (C) 17.16+ 2239+ 2137+ 15.63+
1.18 1.80° 4.04° 1.03

WKV (m/s) 0.34+  0.42+ 0.31+ 0.13+
0.26 0.47 0.39 0.07

WMADO (mg/L) 1229+ 834+ 9.68+ 10.01+
0.77 0.19 1.83 0.85
W ESD (m) 0.58+  0.23+ 0.81+ 1.6+
0.13 0.08 1.20 0.81

pH 8.63+  7.92+ 7.80+ 8.26+
0.19 0.13 0.31 0.15

%t %a Chla (ng/L) 33.49+ 4.48+ 2.60+ 1.20+
38.67  0.13 2.15 0.49

e R i A 1.84+ 272+ 2,084 151+
CODyy (mg/L) 0.51 0.30 0.25 0.30
TN (mg/L) 1.66+  1.76+ 0.99+ 1.60+
0.04" 0.22° 0.09 0.10"

JSETP (mg/L) 0.03+  0.01+ 0.01+ 0.03+
0.01° 0.01 0.00 0.00"

T R A Eb R F— TR LA A A
A9 EARETE bR R TE 3 2 5+(P=0.05); T

Note: The data in table are means+standard deviations. The
same or absence of superscripts letters indicate no significant
differences (P=0.05); The same applies below

R 2 HEATEETRIKFERLEFE
Tab. 2 The hydro-physicochemical characteristics of Ruxi River
in different seasons

Y& Ruxi River

HFF e e K=

Spring  Summer Autumn Winter
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TIEV (m/s) 0.13+ 037+ 045+  0.11%
0.07 0.17 0.22 0.09

HFEDO (mg/L) 13.58+  9.93+ 740+  9.18+

2.04 1.67 0.46 0.90

AL IR

Physicochemical index

iBHESD (m) 1.3+ 0.43+ 043+  1.25+
0.51 0.11 0.19 0.45

pH 8.50+  8.28+ 8.00+ 826+
0.21 0.07 0.14 0.17

M4%t%a Chla (ng/L) 2427+ 32.00+ 194+ 132+
1331 1031 1744 0.29

R IR Eh T AL 230+ 3.74= 2255 131
CODy,y (mg/L) 0.39 0.16° 0.22 0.17°
TN (mg/L) 1.59+  1.04% 0.85: 141+

0.14° 0.16 0.09 0.21"
TP (mg/L) 0.03+  0.02+ 0.01+  0.03+

0.01 0.01 0.00 0.01
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Fig. 2 Phytoplankton community composition of Longhe River (a) and Ruxi River (b)
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Ff: Dy J. Sy Ty AKEEH IR R HEAE Y T K153 N
20 TRERE, IRATIRERE: DL J. MP. P, Ty &F
LR IR T R 4> 16 DR BE, L Tk
Bf:B. D. MP. Tg.

X VAT AN (B8] 2% 715 1 e R 40 T e A 1 A 35 R gk
179007, FZLILo. BRIX1IRERE 4R34 (E 4),
P 0y R P S AR X 4 L 2 i 8 1%, . r FH R 1A%
[CHL 2 H 8 (Peridiniopsis niei) N Lo RE B 1AL 35
FERD, REE ) ELRE S B (Melosira) NN REREB AL 25
FEJE, SRR ) /NERTE JE (Chlorella) N T REFEX IR
HiE)E . HILIDINRERE 7 A, A 4
B ENT.A%, TEEE 15T 3 8 (Synedra) RV 1]
#Z2V #% J& (Nitzschia) A DY) e BE AR 35 i R (B 4).
FKZELAMPAI T D) RERE o5 45 U0 55, PO Fh D REFE 1 5

AT AN B 25 N30.7%, L | M 5 e 8 (Cymbella)
Tk ¥ 1] 9 8 J@ (Navicula) HMPI) BE B ) 32 B %
J&, FEFE AR 55 B BE ¥ (Melosira varians) N Ty B BE
B EEEME 4. XFLMPHIBIIRERE 5L
POREBETTRR R . REEE T S B (Gompho-
nema) N MPI) BEHE AL FE I8, e e ] /N AL
(Cyclotella) e BY)ReHE FI L A 3L 8 (K] 4). (HSE
BERRAERMKE. B K. XAZFTH, MP
DR LA FE 35 =0.02.

T () AR A AT B4y 234 DR e A
B. C. D. E. F. G. J. K. Hl. Ly. Lo« M.
MP. P. SI. Sy~ T. Tg. WI. X1, X2. Y.
AR IR VR A A PT R 43 O 184N ThiRE B, A
WIRERE: By D X1, X2; B2 LK

®3 RIAFGGRAFIFERER XIS
Tab.3 The phytoplankton functional groups found in Longhe River and Ruxi River

DiRed
Functional R PP (JB) Representative species (genus) i b7 AE 3 Suitable habitat
group

Codon A Fl2/NRE Cyclotella comensis LR VU Attheya zachariasi  FEEFEL. RIKIIN, X pHFA & HUK

Codon B HHE#Melosira spp. g SR, HU/RNLETA, X 2 BUK

Codon C  /NR#ECyclotella spp.~ NN RN #Asterionella formos EETE N, ARSI

Codon D  ZEJENitzschia spp.. &1 ¥ #Synedra spp.. MR Hantzschia spp. VEMIRKAK, T3, SHEE 75 2 BUR

CodonE  #¥E# )& Dinobryon sp. NN K BB SR A B R (i

CodonF  BNFE#:Oocystis sp.. VUNi# Tetraspora sp.. BiJLEE Kirchneriella  "VEUE EFR TN 5[0 35 ] JEE o VR K, HIGCE
lunaris+ J 7 #iSelenastrum bibraianum 5, oF p v R U

Codon G ZER¥Eudorina elegans SZ¥KiEPandorina sp. BB IR AN B R 2 AT R R 7K i S K Kk

Codon]J  MH#Scendesmus sp.~ %% 2 #EPediastrum spp.~ +F#ECrucigenia 1%/K. IRETLIE B FEKAM, JHE G HUS
spp.~ VUi #ETetraedron spp.. =& #Coelastrum spp.~ WL
Gonatozygon monotaenium

Codon K [&¥Ki#EAphanocapsa spp. &I /NYER KK

Codon H1 ) Anabaena spp. NERKH. DNUM. B2 E R

Codon Ly, #8122 H ¥ Peridiniopsis sp.. % W #Peridinium sp. BERINNERE

Codon Ly #H ¥ Gymnodinium sp. F1S(#:Pinnularia sp. . V343 R IE, TR E 38, X9 2 Buk
Merismopedia sp.~ TER#EChroococcus sp.

Codon M 1#E s Microcystis spp. & B IR NI, TR, KR EUk

Codon MP #4JE#Navicula spp.. B Oscillatoria spp. Mi#5#ECymbella S EIE BRI
spp.~ A Gomphonema spp.. WitT#Fragilaria spp.. &1 H
Stauroneis sp.~ YN #E Cocconeis sp.. 7% #chnanthes sp.

Codon P JUki B 55 Melosira granulata i F #Closterium sp.. TAHTA#E & EFFRKZ, i 5908, X5 2 HUK
Closteriopsis longissima

Codon S1 DAl # Pseudanabaena limnetica V5 #43% Planktothrix sp.+ VEM AR, TARE S P BURR
W 22 Aphanizomenon sp.

Codon Sy 43k Raphidiopsis sp.. P #ERhabdogloea sp. . AL TRA 85 R AR R 2
Cylindrospermopsis raciborskii

Codon T Jif#2# Planctonema lauterborni. ¥R Mougeotia sp. R E/KE, KE

Codon Ty X572 H 4% Melosira varians SRS, TP

Codon W1 #R¥:Euglena spp. WEFIREKE, MEE FBUR

Codon X1 14k Ankistrodesmus sp.. /NEKiEChlorella vulgaris BB SRR AKETARTE SR AR

Codon X2 4R Chroomonas acuta B & B IR R SR K K AR

CodonY  F&iCryptomonas spp. M o BRI K K A

E: JE 4 5 Isp 2N ZJR B E R, S84 5 Mspp. 7R 128 2 A i

Note: The genus appends with sp. indicates specific species of the genus, and the genus appends with spp. indicates multiple species of

the genus
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SEASONAL DYNAMICS OF PHYTOPLANKTON FUNCTIONAL GROUPS IN
TRIBUTARIES OF THE THREE GORGES RESERVOIR: LONGHE RIVER
AND RUXI RIVER, AND THEIR CORRELATIONS WITH
ENVIRONMENTAL FACTORS

LIU Xiang-Zheng, SHI Shao-Hua, ZHANG Yu-Xuan, WANG Jia-Hui, MA Lan, HUANG Yu-Xuan,
LIU Mei, AYI Qiao-Li and ZENG Bo

(School of Life Sciences, Southwest University, Key Laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of
Education), Chongqing Key Laboratory of Plant Ecology and Resources Research in Three Gorges
Reservoir Region, Chongging 400715, China)

Abstract: According to the environmental characteristics of different seasons, this study conducted surveys on phyto-
plankton and water environment in Longhe River and Ruxi River during spring (March), summer (July), autumn
(September), and winter (November) in 2021. The results showed that 111 phytoplankton species were collected in
Longhe River, belonging to 6 phyla. A total of 142 species of phytoplankton were collected from Ruxi River, belong-
ing to 7 phyla. According to Padisak theory, 23 phytoplankton functional groups were identified in both Longhe River
and Ruxi River. The seasonal changes of dominant functional groups of phytoplankton in Longhe River were as
follows: spring (B, Lo, MP, X1)—summer (D, J, Sy, Tg)—autumn (D, J, MP, P, Tg)—winter (B, D, MP, Tg). The
seasonal changes in Ruxi River were as follows: spring (B, D, X1, X2)— summer (G, J, S1, X2)—autumn (S1, G, P)—
winter (D, J, MP, S1). The backwater areas of the Longhe River and Ruxi River were affected by the impoundment of
the Three Gorges Project, leading to greater similarity in phytoplankton functional group composition. According to the
redundancy analysis of phytoplankton functional groups and environmental factors, water temperature (WT), dissolved
oxygen (DO), pH, ammonium nitrogen (NH, -N), and phosphate (POi_ -P) were the main factors affecting the phyto-
plankton distribution in the two rivers. This study provides a theoretical basis for protecting the aquatic ecosystem of
the Yangtze River.

Key words: Phytoplankton; Functional groups; Seasonal dynamics; the Three Gorges Reservoir
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