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Distribution and long-term changes of phytoplankton community structure in the
mainstream of Ganjiang River

Qian Kuimei !, Chen Yuwei*", Luo Liancong?, Wang Shuya!, Liu Jinfi, Xie Huanging
(1 Xuzhou University of Technology, Xuzhou 221018, P.R.China)
(2 Jiangyxi University of Water Resources and Electric Power; Nanchang 330099, PR.China)

Abstract: Phytoplankton, as primary producers in aquatic ecosystems, serve as key indicators of ecological structure and functional status in water bodies. The
Ganjiang River, a major tributary of the Yangtze River and the largest river entering Poyang Lake, experiences combined influences of complex hydrological
conditions and human activities, rendering its phytoplankton highly sensitive to environmental changes. Based on hydroecological surveys conducted along the
mainstream of the Ganjiang River (from Ganzhou to Nanchang) between 2019 and 2024, together with historical literature dating back to the 1980, this study
reveals the spatiotemporal distribution pattems and long-term successional trends of phytoplankton communities over nearly 40 years. Results indicate that
Bacillariophyta dominated the phytoplankton assemblage in the mainstream. Spatially, biomass was higher in downstream river-lake confluence zones than in the
middle reaches influenced by reservoir regulation. Redundancy analysis identified CODMn, total phosphorus, ammonia nitrogen, total nitrogen, water temperature,
transparency, and phosphate as core environmental factors shaping phytoplankton community distribution, with river discharge (hydrodynamic gradient) playing
a non-negligible regulatory role. Long-term shifts in dominant phytoplankton groups from the 1980s to 2024 followed a clear trajectory: "Bacillariophyta +
Chlorophyta — Cyanobacteria + Bacillariophyta — Bacillariophyta", reflecting ecosystem responses to anthropogenic pressures (pollution, hydraulic engineering)
and subsequent environmental governance. By integrating short-term continuous monitoring with long-term historical data, this study overcomes previous
limitations of temporal and spatial constraints in Ganjiang River phytoplankton research, accurately identifies key drivers of community distribution, and reveals
for the first time the successional pathway and ecological response mechanisms of dominant taxa over four decades. These findings provide scientific support for
aquatic ecological restoration and long-term management of the Ganjiang River, while offering a methodological reference for studying long-term ecological
responses of river systems under multiple stressors.
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Fig.1 The sampling areas in the mainstream of Ganjiang River
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Tab. 1 Spatial distribution characteristics of sampling points

N7 /tﬁ N
KR MR s

SERE 5 AT
KAE AR () (/s

al 114.944°E,
Tk 25.867°N
GR 114.920°E,
T 25.866°N
GI3 114.961°E,
i 25.938°N

154 0232  EET LU KRS, REWREEEYRD.
145 0.1-05 WL R, KRS,

12-6 03-6.8 WL L JEARFEEEAYR D,

GH4
Fizek Qg;}gﬁ 530 0102 PR KAsEA A TE], ARG S .
o .

GJ5 114.801°E,
L2 26447°N
GJ6 114.992°E,
e 27.120°N
GJ7

05-15  02-55 Ty, SHERArR HASRBYD, AR A I
05-5 0142 T, KA A TN TAXZN TA%6,

e Tk 121755137015 220 0103 U KBS ATHR T Tk,

% i

GI8 US662E, (10 0860 TN AROAEER, BOREHERR, REESEEH 2020 5
Hafir 28.158°N = o S,

GO 1I5863E, |, 1270 T W KOAIEAK, TR, KA i
/N 28.260°N ) o B,

GIO  1IS841%E, 0855 TN OEIERIR,  SKIRRsE, KA R
AR 28.635°N i o FKFL,
sorw UGISTE, oo VR, KRG TR, SRR,
” % 28.805°N : = 2020 e, B, K FARRENIE KL,

a2 116.148°E
ERaIGH sgeeeN, | 058 0436 THIBSICIX, KRAAEYIFIZZ R AR

i :

Gil3 116.016°E
B 018N 20 L1701 FSRSICIX, ARG EAS b SRS, SRR,
" .

T RAUKIR, UEHER)Y 2019—2024 AEFRSHMEIRIUKIZZ iR E; PR SRR T RISl R,
£5% (GLREBUKTIRAIR (2019—2024) ) REAERFFUSERE,

THIFREYIRE RS A A S CRKIHIFAEIR T Pl et e 25 STEFAEYIMAEKT 0.15m
AbE “oo” FHUEM 3~5min, WEEEH S0mL SN SmL SEHARIEE; meftRA SL AYIBEER
K% 0.5m KR EERERE, RS IL ARSI 10 mL EaRAFEE, S EHEDTGE 48h JGiRkgEE 30
mL. RIHAEYIRSEE RS CRERKEZE—RGUEAR) 1Y, 7 Olympus BX53 SMEE F (400 £ 47
TSRS, FHESE (celyL) S (ng/ll) « BFEHIRGRE TGS R SR, ArEiEit
AIMAF S (lmm® AUiEAFR=l mg 88 Pl feAFmHE R AR Y=txP: (f SPFiHIeg, P i iM%
HASAMAREEESD , Y>0.02 I SCHILHFH 10,

HRER T SRR RS REE, B (TND B8 (TP) « 2% (NHND | FEAE (NOs-ND . filfligth
(PO#-P)  EATEENTEEL (CODMy) B8 CKFIBOKIEIIAHTINEY G 4 B0 D, RFEIFEN, pH. ZKiR
(WD) | i&f#E (DO) KM YS16600 V2 ZSHBU7lE, FEHEE (SD) HZEERERNNE.

1.2 A

AHIFRF ArcGIS 102 HERFER G, Origin 2024 257K REER 70471, Sigmaplot 12.0 £
BRI AR DR S AN R NS AREAR A, 25T 20192024 AESTBdE, @I mRZETy
Z5HT (ANOVA) 454 Waller-Duncan £ (BEMAKT 0=0.05) , S ISER TS5 pa e K s e
(P2 225 SRAREAN BT (DCA) FIWHIFARASERM: @ MPTHBERKE <3.0) , FHmMERTRMT



(RDA) ¥RFCEIHEIES SRR T o
2 RS9
2.1 IBMKEFRHh

WRHTARFEERRE 5 TN NHg*N. NOs-N. TP. PO#-P. CODwn. DO FI SD [RZ 5741 2 Fr. HAIX K TN
THRRIEN 1.651045 mg/L, ZHEIEELA 0.69~3.85 mg/L, #1T GI1. GI3. GJ13 =ASKEEATH TN IR
SRR 2024051 mg/L. 1.9640.54 mg/L F11.83+048 mg/L. TP “FHIKEEAA 0.061+0.02 mg/L, AALIEREA
0.022~0.144 mg/L, #HT GI3 G2 GII0 =AKHFERMN TP SPIGREAT R, 7518 0.072+£0.029 mg/L. 0.068+

.
=]

Ia]s

0.015mg/L F10.066+0.018 mg/L. #5T GJ4. GI7. GI8 =/NRAf Rl SD AR, /374 0.99£0.58 my 1.01+0.50
m 10974039 m. L GI11. GJ12. GJ13 ZAKAE L) CODMn TIIHRIEAN R S, /3 2.9740.51 mg/L. 2.65

S

S

@
1

+0.67 mg/L F12.5040.42 mg/L.
- g e
4.0
14+
35|
30
=)
225 .
E 4 L o
Z 204 & . .
. e .
15 5 . .o 4
. N
o Pherdadpd
ostb— ¢+ +— T
GV G2 GI3 G GJS GI6 GJT GUS GI9 GIOGITGIZGII3 Gt GJ2 GJS GM GIS G GI7 GI GUB GJ10 GJ11 GII2 Gt
1.4
0.14 *
124
.
012 .
_ 104
S —0.10
2os| . 2
= £ 005
"musa ﬂ =008 .
g e
1 v g 'l
04 ] 2] M
02 4 o4 A 0.04 r
0.0 0.02
—_—————— —
GJ1 G2 GJ3 GJA GJS GI6 GJT GJB GJ9 GJI0 GJ11 GJ12 GJ13 GJI GJ2 GJ3 GJ4 GJS GJ6 GJ7 GIB GJI GJI0 GJ11 GJ12 GJ13
0.07 25
20 -
~15-
£
. Q *
D 10 u . *
H HE 51
s
[<] n 05 n %I
Lg]
00
— T — T 71—
GJ1 G2 GJ3 G GJS GJ6 GJT GJ8 GJ9 GJI0 GJ11 GJ12 GJI3 1, G GJ2 GJ3 Gl GJS GJ6 GIF GBS G GJIO GJT1 GJI2 G
s
7 124 - A
6
-
S 10
ES E
<
£ E
o]
8¢ 8 &
o
2

BTN FERRA RS AR AP 3 B 2021 4F 4 A TN TR, N 233+054 mgll, Hih
2023 FE 4 HFI2023 451 H, 43918 2314027 mg/L. 2.26+0.35 mg/L. 2019 4F 4 JIF12020 £E 4 H TP WEFARN
i, 3%190220+0.168 mg/L. 2020 41 . 2021 4 1 HA12023 ££ 1 i) DO WREEHINEE:, 179 11.52+0.74mg/L.

bbbebpidithi

T T T T T T T T T T T T T
GJ1 GJ2 GJ3 G4 GJ5 GJE GJ7 GJ8 GJ9 GJ10 GJ11 GJ12 GJ13

GJ1 GJ2 GJ3 GM GI5 GJ6 GJT GJB GJS GJI0 GJI1 GIIZ2 GI13

2 BRI TIANRERE RO 2257

Fig.2 Variations of water environmental factors in different sampling areas in the mainstream of Ganjiang River
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Fig.3 Variations of water environmental factors in different sampling phases in the mainstream of Ganjiang River
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Fig.4 Phytoplankton density and biomass in different sampling areas of the mainstream of Ganjiang River
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Fig.5 Phytoplankton density and biomass in the mainstream of Ganjiang River in different sampling phases

23 FIAEYREE N SICHMER T 2R AR
ARSI R, FA) SRl DR VA e S TR RDA 704l R
W 6 BRI TR (6a) MIFIHEMENE (6b) SKINERFIITRAT (6a EH, A, B, C. D43l
RE1LA 4. 7AR0 D
Fig.6 Redundancy analysis of phytoplankton and water environmental factors in the mainstream of Ganjiang River (In fig. 6a, A,
B, C, and D represent January, April, July, and October, respectively)
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Fig.6 Redundancy analysis of phytoplankton and water environmental factors in the mainstream of Ganjiang River (In fig. 6a, A,
B, C, and D represent January, April, July, and October, respectively)
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Tab. 3 Changes in the abundance and dominant species/genera of phytoplankton communities in the main stream of the Ganjiang River
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B H #(Closterium gracile) N7 R (Microcystis incerta) 43 BHEFEEE(Dinobryon
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quadricauda), /NEKE(Chlorella spp.)
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