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Abstract: In order to understand the seasonal dynamics of phytoplankton communities and their differences
in Ruxi River and Longhe River, tributaries of the Three Gorges Reservoir, the phytoplankton communi-
ties and water environments of Ruxi River and Longhe River were investigated in spring (March), summer
(July), autumn (September) and winter (November) in 2021, respectively. A total of 139 species of phy-
toplankton belonging to 7 phyla were collected from the Ruxi River, and a total of 108 species of phyto-
plankton belonging to 6 phyla were collected from the Longhe River. The range of variation of phytoplank-
ton abundance in different seasons in Ruxi River was 0. 44 X 10°~59. 87 X10° cells/L, dominated by Bacil-
lariophyta, Cyanophyta, and Chlorophyta in all seasons. But, the range of variation of phytoplankton a-
bundance in different seasons in Longhe River was 0. 28 X 10° ~16. 49 X 10° cells/L, dominated by Pyrro-
phyta in spring and Bacillariophyta in other seasons. A total of 11 dominant species were identified in Ruxi
River, with Bacillariophyta as the dominant taxon in spring and Cyanophyta in other seasons. Unlike Ruxi
River, a total of 26 dominant species were identified in LLonghe River, with Pyrrophyta as the dominant
taxon in spring and Bacillariophyta in other seasons. The Shannon-Wiener index and Pielou index of Ruxi
River were significantly higher in winter than in spring and summer (»<0.05). However, the Shannon-
Wiener index and Pielou index of Longhe River were significantly higher in winter than in summer (p <<
0.05). The Margalef index of LLonghe River and Ruxi River were not significantly different between the
seasons (p>>0.05). Pearson correlation analysis showed that total phytoplankton abundance in Ruxi River
was significantly and positively correlated with dissolved oxygen and permanganate index. However, total
phytoplankton abundance in Longhe River was significantly and positively correlated with pH, dissolved
oxygen, ammonia nitrogen. Orthophosphate Redundancy analysis showed that the phytoplankton commu-
nity in Ruxi River was mainly influenced by pH, dissolved oxygen, electrical conductivity, total nitrogen
and total phosphorus in spring, with water temperature and turbidity as the main factors affecting the phy-
toplankton community in summer and autumn, and transparency as the main factor determining the phyto-
plankton community in winter. Whereas, the phytoplankton community in Longhe River was mainly in-
fluenced by redox potential in spring, with turbidity as the main factor determining the phytoplankton in
summer, and water temperature, electrical conductivity and flow rate as the main factors affecting the
phytoplankton community in autumn and winter. The results of this study could provide some theoretical
basis for the conservation of the species diversity in the tributaries of the Three Gorges Reservoir.

Key words: Three Gorges Reservoir; different tributaries; algal diversity; physical and chemical properties

of water; seasonal differences
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HoB AL T =0 X bR, ZRIRT M X KE =Mk, MAREXS5HEZRILAE,. &g b8
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WA (S3) L T BIT AYL T (S4) 5 Je il N F 3 28 R I B 1 4 A SRAFE T I 4351 b JUE VA KRB (S5) L T 15
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TE ] — 25, YR 4 AW A KR ZEA AR E], Horp, B RK iR, o 30.4040. 41 °C, £ FKiRx
ik, 24 15.95£1. 36 “C; WIRFAEZE 15 % Wi K& pH EAZILAE Dy 7. 76 ~8. 68, AKAKEEAK G &
WY B AR R 0. 20~1. 80 m, & Z=FIA ZR /K A% W BE 45 1 5 b B2 AR AR [ Ry 3. 90~86. 00 NTU, H Z=/K
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b e B, SFIME R 3. 75 mg/L; TN, TP Jit o ¥ B2 A8 46y [ 43 53 0. 69~ 1. 80 mg/L, 0.003~
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THHEBE Microcystis — — + 0.02
Bl fa )l ¥ Anabaena circinalis — 0.03 — —
W HRIEELE Gonatozygon sp. — 0.03 — —
INERBE Chlorella sp. 0. 05 + — +
K #EE Chlamydomonas 0.02 — — —
SLER#E Pandorina Bory — + 0.03 —
PR W Pediadstrum sim plex — — — 0.02
RS BFLEM Pediastrum sim plex var. Duodenarium — + 0.03 —
YU & 3 Oocystisnaegelii A. Br. — + 0.02
2SR Eudorina elegans — + 0.04 —
S B ¥ Coelastrum sphaericum Naegeli — — + 0.02
BT mBEIIE E Cocconeisplacentula (Her.) Hust. + + + 0.02
AR ST HAE B Melosira varians + 0.02 0.05 0.02
TS L FT8 Synedra actinastroides + + 0.02 +
Y23k ¥ Raphidiopsis _ _ + 0. 02
REFF#E Synedra acus + 0. 16 + +
Wik H A% Melosira granulata + + 0.02 +
TR 4% R PR AR B Melosiragranulata var. angustissima 0.02 — 0.02 —
B2 % Cymbella sp. + + 0.02 +
I ME W Rhicosphenia curvata (Kiitz. ) Grun. — 0.02 + —
INREE Cyclotella operculata Kiitz. + + + 0.02
KA HEEME Melosira italica 0.03 0.03 + 0. 02
FHE ¥ Navicula Bory + + 0.02 0.02
HE# Melosira — — + 0.03
W] BKRZ W Peridiniopsis sp. 0.16 + — —
W A+ RR R —Z R R, EZW RN T 0. 025 — RARTERE — 235 WA Rl 2 Wy .

2.5

TEAMEANARETIEREY S HENE
W A [ 2=

W WA Y Shannon-Wiener £ #£ P 38 B AR L FE B M 1. 44 ~2.57, ¥{H M 1.90;
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Margalef =& BEFEE0AS (LM 0 2. 01~2. 82, FI{H K 2. 35; Pielou ¥J45) B4 KA fL 3G}y 0. 38~0. 79, ¥
{E4 0. 56 (& 8). Shannon-Wiener ZHEMEIRBIAEA TR EH H THEME ZF(p<<0.05, 5 FEERITLIT
7 X (p=>0.05); Margalef & JE 18 BU7E R Z2 95 2Z 0] 22 5 LG 1124 78 L (p=>0. 05) 5 Pielou 5] R4
TERAFRERTHEEMEZ(p<<0.05), GHKFEFILLEITFE L (p=>0.05).

40 ¢ 40r
i I i
b B a w2t
2 #
16 F 2 3
g gb 1.6
2 08} = osh
w2
0 . " i 0 . " i
E=2=2 S k= £ E=2=2 S k= £
=% =%
(a) Shannon-Wiener Z 34 5% (b) MargalefEEE 5K
10
08F
a
® 07}
om
';\;( 06F
® o5t .
ﬂ
S 04t
£ 03F
02F
01F
0 i i .
S k= B2

F
(¢) Piclouty SR
ING PR R p<<0.05, ZRALHFE L.
B8 HEAARRS TN EY SRS (x L)

e AN [R) 2215 VR UFAE YY) Shannon-Wiener Z2 4 P48 508465 FI o 1. 50~2. 57, ¥{HH 2. 08; Margalef
FEERBAIEE N 1.56~2. 11, H{E R 1. 83; Pielou ¥J25] BEFEEASLTE Ry 0. 51~0. 85, ¥ N
0. 68([# 9). Shannon-Wiener ZFMIEMAEL TR F S TH R (p<<0.05, 5EFMKFEEF LRI E
X (p=>0.05); Margalel F= & B 18 B A Al Z2 45 Z 0] 22 52 G 124 58 L (p=>0. 05) ; Pielou 5] B #8 $ e &
R EHTHEE(Pp<0.05, 5HEFEMKFELEF LG ¥E L (p=>0.05).

2.6 HEAMENZHFEYEESHERTFHHEXHE

B WV WEAE ) R R R AR B S B T Y Pearson AOC R BT UL 10, 45
R MO IIR WY B F S DO R CODy, 52 W3 EASC; EBITFE S pH fH, DO f1 PO -P &
Wl ZFIEAHSE, 5 EC M SD B FIEMSE; ST FES Tur 80 F EME, 5 CODy, Ml NO, -N £
BEEHKE; WEITFEEMNE CODy, 28 FIEME, 5 ORP, EC fl CaCO; 2 1 3 sl f & 2 7 A %
Shannon-Wiener ZH: L5405 CODy, &2 3 i #H5¢; Margalel 5 A S SD 2 B F fAHC, 5
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b 355 74 6 AR K Pielou $41E 8505 pH {5, DO F1 CODy, 2 BEFBMW B F M A& ; Chl a 5%
FE ) B S 3 IR A O

357 35¢
ab b a
ﬁ 2.8F ab 2.8F a
i &
i
B 2.1} w 2 a
E 14F ED 1.4F
b=} <
g =
g 07} 0.7}
w2
0 1 L L 0 X N i
E==3 EES k= X% E==3 EES k= X%
=4 =4
(a) Shannon-Wiener % #¥ 4 & %5 (b) Margalef=E EE 5%
1.0 ¢ b
09} ab
08} a
#® 07}
¥_\I]_I‘
e 06F
v o5t
ﬂ
E 04
2 03f
02}
0.1}
0 . \
EES k= xZ
=4
(¢) Pielouts 5 E ¥
INEFRARE R R p<<0.05, ZRAGH%E L.
B9 EAREEHZHUENSEMEER(xLs)
E . - B '
- * - - N s TR 0.5
- [ [ = *  GE1EE
s | x| x * *  EETEE 0
~ Shannon-WienerZ £ 14 H5%4
x Margalef== & 641 0.5
< - = - Pielowl IR I
: %L g % &£ R " g 4 & & 2 3 %8 2
o = =) @) = @) &)
O O z. Z. -

* FoR p<<0.05, * x Fmm p<<0.01, ZRAGH¥E L.
10 HEMFHEEY FEN S HEE S SHEE T8 Pearson X REAE
JE AR R AR L PR T R AR R B SR N T ) Pearson MHSC R KT LI 11, 45
T REEWIE Y RS pH ., DO, NH, -N fl POT -P 5 8% EAME; sE# ] FEMS NH, -N 2
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W BFIEME; S8 1FE S pH{E. ORP, DO, NH, -N #il PO} -P 2 W FIEMX; WETEES Tur
BB EFMHE, 5HAME R FH XEHA K ; Shannon-Wiener ZFEMEFE I Pielou ¥ 4] B 5 EC &
BFEIEM, 5 Tur, CODy, Al NH, -N £ & 35 st i 3% A 5¢; Margalel 25 B 18805 45 K 3R 55 1 1 19
MISEMEAR K Chl a 5Pk Y 325 SRl ] F B S0 3 IE A oG,

x

WT
pH

ORP

EC

x
5
=

B 11

=

DO

x = - B

o oxx g
x = B
W TR
x - n Shannon-WienerZ £ 14H5%4
MargalefF F 1%L
- = R eicoussmi
> - ] o, =9 <
g & B &8 2 % I 8 gz
= o ©} = Q &
S sz =

* R p<0.05, * x KR p<<0.01, A% L.
RAFEREYEEMSFEEH SRR FR Pearson 16X REHE

0.5

-0.5

IR TS ) 28 1 R R0 9 9 SR HE R 1 RDA S5 ULIE 12, 4531, 69. 706 10 84 Iy 2% ph R 5528
LSRR SE, S LB 2 R RE (5 9100 0. 193 A1 0. 110, R 209 44.26%. %5 1B
WT R EHFEMK. 5 EC R BEFMICp<0.00Ds 5 2 415 SD 5 & EHMK (p=0.001). 17 i
HPIREE £ 25 pH (. DO. EC. TN TP M350 5 B FBK IR ek 40 v 2252 WT A1 Tur B30 5
A2 F ML BE VS 5% SD YR

RDA2

03

03

0.1

-0.1

-0.2

-0.3

-0.6

RDA1

WT Kk, EC HH SR, Tur FME, DO FEMEA ., SD HBUE, TN BEA,. TP hEwk.
& 12

HEAARELERENHESHEETFH RDA NFE

o EF
o MUF
£ZF

Jo T AR [ 24 17 i M A RE VS S5 BRBE I T 1 RDA 25 5 LB 13, 4550, 43. 86 Y0 M 8L )5 22 i BRBE A5 &t
Ay AR, b, S5 1 SRS 2 SR AR 2 50 0. 108 F1 0. 083, G T 2ER 31.92%. 5 1S WT
SR EIEM, 5 ORP £ WE fAHX(p<<0. 00D 5 2 il 5 EC & W3 IEMC(p<0. 001). HFEIFIAHEY
BEVE £ %2 ORP WIS ; E BRI BETE 52 Tur BN ; BKEE A BRI BEE 52 WTLEC
VR,
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02 F

01 F o 53

E=
0 H

N o FhZ
< :
o) 0.1 :
02}
03 F

0.4 1 1 |. 1 1 1
0.6 0.4 0.2 0 0.2 0.4 0.6
RDA1

WT AKi, ECRHEFHR, Tur HMWE, V ARE, ORP K4 fbif i fi.
B13 EAARARETHEREYHESHEREFH RDAXNFE

3 WRSHR
3.1 WERmAMAEAFFENRELSALER

TEAWESE R, I NG BRI GE B IR WA 49 Fh, &5 PR URAE Y B W) P8R 35. 306, T e 1T 3t Mg
SE HRE ST WEAE Y 50 R, (5 R UL B R B 46. 300, SRR I U K P A R SRR K O L e Tk
G X AT RE 5P A SR KA B U R A S R A OG. R A R . e AR R Y 64. 9 m® /s, T
R AE PPN 4. 72 m? /s A, AE A 0 K P L A K R BT AR . AR T
TR AE T B B R M BEA. S oh . ARBFST A B, H T — AF DU 2 (9 PR i R R WA R TR, X
R EERU e SOR D AT NE: 2 KA e NCEE PSR SCSTESDATE i} 4 DN S oL S0 B B PN
KGR AT P DR AE R, KT R, K5 & K 3 BOUK R G . SR Th e .
SCITAR BRI Wk, SR AR L, MR KRR e, B SRR, EA AT
PRI AR BRI Z AN, YR L S P 2 B DL S O 2 D, Y BRI R R K AR W . X
T4 T R e ] 1 T U R R I R 2 AR e T A SR R, eI PR R AW Pielou 2950 BE 8 UK TR,
T e AN [ B A 0 A PR R 23 BC R 2D R BE TR ARSI . =Wk %R SR A K T O R S0
ARIREE R AT N TR R B A S S TR AN T SO T O R 0 e S R T A A R R BRI, K RIS
A B ) SO 5 A B0 5 9 AN [ S K SO 3L I AR B L K A A ) A Y 2 S 3 2 X S TR ST T A
W AE Vi P A e A 7 AN T B R T
3.2 IR T X iR A A R R e A ) B R A R RN L 3R

I e SR 2 R K A 2 0 4 O A AR AR ST Pearson ARG AR BT S5 A F W] DO
X 1R R T T AR R A A 2 AT S AL S A R S AR S A R B KA B 2 R
PRV e i Ol BRI BE L TR S 0 TR e A A HEAT O AR ARBESE A . J2 WK K Shannon-Wiener £ K
FEHOM Pielou #2) FEAE RIS Tur 5 83 FUHSE . MWLM KL Shannon-Wiener Z £ M4 KA Pielou 2
SEEAERCS Tur AHSCPEA . T i K Y- 249 3t B2 S0 35 85 TR0 R T o Aok JBE X e 9] 9 i AL ) A v 2 A
SONSE . o R 1R U R WK PR 2 BT B TS e R SR ME WL TS e s e B B I 28 B H b . AR T
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R R KRB SR BR R TR BOR T e, SR AR e, M R A ) F S B R R 1R A
SR (&L 10, P 11 o SRR I K AR 52 21 00 75 Je A B B M EE. RDA SUT BT 25 2R s+ oK Il X g 8 ] i
TP R T T A R B B AT R R L AR R A LBV R N K T A T R T D R A B A A
MR AR A A A T RS [ R 28 0 P T A A K TR S AR A 2 S AR R
— AR R R T PR WA O W R B L TR X, X AT AR O B R A O
Wb VAR R D R B PR AR S K R A OGP TE R A B R (I 12, [ 13).

MRIEA SCOF TSGR A B, BT eI QT 5 HL AT B R K AR B ot TR0t O B A G T
SRR DL+ 0RO 2 0T ) 7K B M 0 g BE L Ay B L R AR K R Y R A R R K A TR R AT G
Pl DUREAR AR B 25 8 FR IR,
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