J. Lake Sci.(#] # #+4),2027,39(2):000-000
DOI: 10.18307/2027.0220
©2027 by Journal of Lake Sciences

IR F I EEB NS RE : LUREKERLR K5
e RB”

Lagm !, A #E2 FEESF OMBLAOAEE B B FL FHmEL K LY Ha
A oLA Ao gE L4 A fp L4k

CLe BN RIS R AE SR HEERE K 5 & TR b0, M 325035)

(2: WILE G M T AESHE RT3/, Rig 3175000

3 WL RM T AESHAERER 2/, WM 325899)

C4: MR =R A ST A b, WM 325014)

(5: MyIRIENRVE R ARl ¥ SRR, WBI/RE, 150025)

B OE: EWRKAELSHBE DA TR, SRMZIE R 2 K PR R R R R G AR R . R K A il e T
KU, TR T R BKE, ARIXT IR, AFEX T 2024 4F 2 —2024 45 9 HBHATIEIA TR, BLHIE A UE
BIR, BRI . VA T A X R I R VR R, AR FE T 2023 47 10 ] —2025 G 9 0 iz K AL R AR Sk K AR
BEAT I, 3B T AR OO oK S R AR B BORNS G AR R 23 ) SRR VS B . BRI RS AR AL R L S R B
B 728 R o S5 AR WIE K R H IR Sh IR BEAE T U 5 0 25 N R MU YT (B0 L R PR AR 7 1D 55 JR . I I I I U A A R
MM FEENIR N, EIERE RIS W R IR AR AR, PN ) b R B e Sk R D I B R R
ARAIEB I G FEIHTR IR Sk e, A8 T 2.56>107 cells/L, VAR HEFERAR, S HEE T & b
ATV R VE 2 BRI BRI, B IR L. TR HTRY, TEIR AR S E R IEMR, EREWNE
V)R O PR IR 55 o WL AR MR 2R 86 % 7K R AR B BRI i o AR S M VR R REVE A R OB TR T, ORISR IR
PRI RS AL B, TR 58 o LI 5 HORE () 22 R 5T 1 A 6 J < 8 38 K P 3 AL 0 T T A TE T R R
) — 4 I 0] I 0 R S B U AT RS o X S AR WY, N P U T CA RS K B, R O 4R L IR Sk K AR, B4
PRI () B fd, RIS B PR, R KRR R ol R

XREEIA: U TR WUPEMAE: KRk, BT LS

Dredging-induced disturbance and resilience of phytoplankton community: Lessons from a
Raphidiopsis raciborskii bloom in Human Reservoir*

Ma Jinpan !, Zhu Yao?, Zhang Yuepeng 3, Xiao Peng 4, Cheng Yao?, Jiao Meng !, Li Chaoyang', Zhang He'-4,
Yang Siyu'#, Li Renhuil** & Zuo Jun! ##*
(1: National and Local Joint Engineering Research Center of Ecological Treatment Technology for Urban Water Pollution,
Wenzhou University, Wenzhou 325035, PR. China)
(2: Wenling Branch of Taizhou Municipal Ecology and Environment Bureau, Zhejiang Province, Wenling 317500, P.R.China )
(3: Wenzhou Cangnan Ecological Environmental Monitoring Station,Zhejiang Province, Wenzhou 325899, P.R.China)
(4: Institute for Eco-Environmental Research of Sanyang Wetland, Wenzhou University, Wenzhou 325014, P.R.China)
(5: College of Life Sciences and Technology, Harbin Normal University, Harbin 150025, P.R.China)

* 2026-04-20 Yt fii: 2026-05-22 U f& ki 2026-05-25 3% H -

B K E AW R IFRITUH (2025YFE0116400)  WivL 4 M i B EH AR B E A SR H (S20240011)  E K HAFE
FHETH (32201352) FIHILE AR #EETH (LMS26C030003) 14 ¥

** JEI/E# : email: jzuo@wzu.edu.cn



Abstract: Dredging is widely used to restore reservoir ecosystems, but it may alter phytoplankton community structure.
The Human Reservoir is a major drinking water source for Wenling City and has experienced frequent blooms of
Raphidiopsis raciborskii in recent years. To reduce internal nutrient loading and improve water quality, whole-reservoir
dredging was carried out from February to September 2024. To evaluate the effects of dredging on phytoplankton, we
conducted field monitoring of R. raciborskii blooms in Lake Human from October 2023 to September 2025. We analyzed
phytoplankton community composition, diversity, and niche characteristics, as well as their relationships with
environmental factors, across periods defined by bloom dynamics and dredging stages. Results showed that nutrient
concentrations decreased markedly after dredging. A total of 55 phytoplankton genera from seven phyla were recorded
during the study period. Total phytoplankton cell abundance declined substantially during dredging but increased a fter the
operation. The cyanobacterial community was dominated by Raphidiopsis and Pseudanabaena, with a clear temporal shift
from Raphidiopsis to Pseudanabaena. Cell abundance of R. raciborskii reached a peak of 2.56x107 cells/L before dredging,
dropped during dredging, and rebounded afterward. Phytoplankton diversity remained low before dredging and rose
noticeably after dredging. Redundancy analysis indicated that phytoplankton communities were positively correlated with
nutrient concentrations before dredging, and this correlation weakened considerably after dredging. Random forest model
identified bloom stage and dredging process as the main drivers of phytoplankton community variation, followed by
ammonium nitrogen. The niche breadth of R. raciborskii narrowed during dredging and expanded in the post-dredging period.
Multivariate homogeneity of group dispersions (PERMDISP) tests showed that phytoplankton community structure
gradually returned to its pre-dredging state within one year after dredging. These results suggest that dredging can
effectively improve water quality and suppress R. raciborskii blooms in the short term. However, this regulatory effect is
not sustained, as the phytoplankton community gradually recovers and cyanobacterial blooms quickly reappear over time.

Keywords: Dredging project; phytoplankton community; Raphidiopsis raciborskii; environmental factors; niche

PEESRUTRE, B S E IR R KRN KR, 8515 550 v B kP 38 5 1 1 o0 AR AR B
TE %05 K S B 10, W K SR B PR A e N RK A S E T WEAC Y, BRIOK R ety
AR A, AT ok B e R KRS R R R W K AR R R B E I E 5, I HLWE K AR R A AR
R R R EA LSRR, EEKE S SN 1B — 28 2 R o5 s K R R R
B, — I FBE NS TR AT S, 59— 07 T AT DU R Y B IR 55 T BOW N RS e W AT R 4
BE & B A AR B AR HERE, DRI SLURN I O AR SR T B R i, KR E O TR A,
KAEE FF A — EREE D, R BB A THHE, IWMRSHLREREREZ LR ANRAEE. &
SRR, LR R K M I 3 B R R RO IR AE R R O R R g, R IR 2R i —
$r K43k ¥ (Raphidiopsis raciborskii) FH M. B2REMANE T H &2 2 6, FAREZMN
#&, AguileralM3F Z M0 A 42 U fl % )8 (Cylindrospermopsis) 5283k # J& (Raphidiopsis) & F —J&
(KRFFR G AR ER) , BTRABERERIER, —HREE5HNRLER (Raphidiopsis) .

LIRS P — PN TR . &S AE )R BB B, 23 A0 Y0 [ IR AT o 0 Aty 3B A8 1) IR L X
JE, ZELER. BEFANBE R REGHE, WIHHAAERERK, BONRB IR K LB, ik
3 S T RE A% DR RO I AE K AR TR I TENLBE (DIP) , I 7E IR BB 5 = RO B MURE 4 5 AE K AR 39, [
I, "Bt B v A5 AT 2 A R S U100, 7E LIRS AR I A A T R O B T, (AL T R R R e 1
BRIk, 7 QAR Sk o vl s s R FH AR B 72, AT ZE 5 AL R I I e S p B4R 3 . fE AR ET
5 ANZEH FEOMNEE FRMNFREW N, BB FRAIE H A 2 0 R TR, % 5 O R K A
(0 34

B 7 AMIEVEE FRAN, R E IR R S A IR 2 Sk K AR TR R P ] 3 (S W T AR A b T G
WITERR € 2 N 2 KAR R R a0 K AR S A R B AR A DAY B A A B Bl A5 4, 23 RN
WG Y, Bl B EAKOKBRAKASE 4. Hal, REKERBRE™E, SRMEY 22412 m3 31%01
MK B A AE VA AR ) REST, AR R 2035 43k 5t H AR N AEHE 7~ A B & i H K in i Tl 3l e U ARV 2



TARDSL, JLAER, WA B O 20 N KR AN A 25 PR B U F) — AN B R O e A O A S i R AT DLE
BERRZTORY, WD PURRY) b8 57 2R 55 75 e IR 7 4% ) N 5T e D81, — TR 0F 4 Bk 191 F A7 5% e 3
TR SC B BT 7R+ T7.50% )15 G 1 bR AE IR J5 S 3% T B, 89.4T% 13 i M 4 =F JEE T B 1100 9l ALK
WS I TR R, BIR RE K Rk e IR A, (R A R R B 31%~6690[20-21, SR, A W
FAR, EHRREZGROVIRY)E, WREIORY T, W REE T w5 R, el hr R k4%
HUOFT L TR2), R AR R B K o R0, T R U X I O A Y S A R R S 5 R B PR Sk
TR B Wi 7 B AT SR A S A VA

T8 7K P Ao T U U T SR R B S A A SRR SE S AL, PR 3517 T m3, J& T UK o K EE DB K
Bi N LD aE, FRBUE S SR A P, R IR T R BT K, W XA T e B RS AR
HA KM SCHEEM . R, BRI G R S & & Wl im s, W#8 K B K BE -+ LA R AN i
Bb, RUREEERMEHER, REED I ERREIREI R, /£ 2023 4 10 HREERR THN™
R IR K KR4, oK 22 S B R B . BEAL K ST AR T B0 I8 K R A R XU R
B 2 m], & FERBFJORYA T i R EEE R R, CHEREIENTG G, JF A £ R
Wr[261, 22 M 08 K B (K Bl Ak, B s BoK Rk, BB T 2024 £ 2 A& 9 AXT & ELE T
B TR, BN IRTE e O SO KRR 5, (H % TR L B 2R Sk 8 7K A 1S S B 40 i) R0CR B T
FREE MDA A5 RGUITAG . Bk, ACHF 7 M 2023 4 10 H —2025 4 9 H, %Wl 18 /K & 10 V5 Uik 1 40 B v R AT
T2 FAERE A, R W R TS R A R VR G ARG, RN R UL TR Sk AR 2 XIS e
HUH I k27 PP I U7 T X 4 PR Sk 78 K A £ 400 ) 288 2R B vl e 42k

1 M 5RE

1.1 AREXBRAMRHESIRE

WIB K (28°34'~28°37'N, 120°40'~121°44'E) # T 20 t 40 50 AR, Ar T iR 0% T 3k 5 B0 A 0 3k
LA, KRUUHUHELE R AT 4B A . ARRFR T 2023 4F 10 H F| 2025 4F 9 H X8 K EBEAT 2 AEK
HEERFE . MRIEWB K ERA K AR S, SELMELE, MeEmEREae N (BD , #4MF
FEBEBIKIE N 1#:10.3m. 2#:12.2m. 3#:11.2m. 4#:7.6m. 5#:8.2m. 6#:8.7m. 5 It T F2 78 4= )& X i3t 47,
WA T AR FE A AW E ST R E 144 KRR

s1
[ ]
$2
[
s3
[ ]
s4 o
A > S5
J ©
b g ® st
Wi 98 K
0 100 200 km 0 1 2 km
L \ ! ]

B 1 b8 K R 5 A

Fig.1 Sampling sites in Human Reservoir
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Fig.2 Physicochemical indicators of water quality in Human Reservoir
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Fig.3 Temporal dynamics of phytoplankton community on the phylum level in Human Reservoir
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Fig.4 Temporal dynamics of cyanobacteria on the genus level in Human Reservoir
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