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e HEBAEEAMBARELTIREAE, AEHBRTHRBIPEZEN T HMFRL, XFTL
A F 2017 3 A(AZF), 5 AEE). 8 A(EZE)M 11 AGKE)A R T # A 16 /4N 2 3k fo 0y & AR
PR T EE, iR, o T AR E A RBA DA AR ., R EF SRR, +
BEMRE ., HOERBERELENSE, FH#TT RDA 2. ERE TR, ERERTH AR KR
B 22 MR BTG, HAERKh ) 8 AT M s T A, EEMRE ML RAAE
4 & (Propsilocerus akamusi) . ¥ JE 4% 5 41 s (Conchapelopia brachiata) . ¥ #% ¥ 4 % (Chironomus
plumosus)Fn F 4¢ & W ¥ (Cipangopaludina chinensisi), H &R =G L ZR 2 F; KREIWEE N
252.18 ind./m”, £ 4 & # 23.16 g/m’, Shannon-Wiener % #1445 1 Margalef 4 % £ & J£ 35 $ # Pielou
B 5 FER B AR R 099, 0.75 71 0.68; MK METEREKW, R W AN E S KRS SR H 85
W % IEAH K (P<0.01) % Shannon-Wiener 447 £ #4580 5 *H 5K K o B fAHK(P<0.05), JFHAE
—EWETEER, HARLN, EMNAETHREI DI ESEAEA, EXREHFEENG KX
AR Esth AL R R, FEERANRER N TWETES, LB AFCRI, BAATMEA
HATHRESHERNER D, EKBAAKBH TR AESRARP TEFTLEAERESYHE
Fo AHRENT oA KR & TAREAKIZATJE KT # 09 AT 30 40 YRR I, Ty 2R T ] JR AR 20 4 %
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51 sk SAE: FRICTEAR L IB AT R AR R AT 3 I 5 A RR 1 2 BT 13
IR IRTRL, TE4E R KA S RGE B M S5 Fa e A AL AT I S W) FIK FREERE it R 4R o AN ) I8 A b

KW 5 A B8R RE AL 8 Oy T & B A SR BEAE
(Saxena, 2014; FRFERESE, 2024), ILAL, PHIEBhE
55 U A0 A0 55 R BRURR SRR 1, R4 IS S ) R
VR P15 W I ) B2 R A G 2% 48, 2001), #E
IREEWEI . AR R PEH )2 R (3R KA, 2010,
PRERSE, 2022).

AR T IR A B 9 X BTN 632 km?,
SRR B8 IR K L 2 () b KA, 38 2 BT
T 9 M — B U R R K AE R AR R TR R — 2
VHEWIEE, B o0 A A A5 R0 R 7 (50 Y A 5
2012; T, 2019), A 4B sh ¥ 09 A
FoE EBAEP TR KL RL TR E KR, SRS
F(1981)F 1979—1980 EA IS T A - 15k A4k 5h
YIism, DA F & A Q01 FI# 3445 (2015) 4 3
T 2006 45 F1 2013 45X A - ol 7K 35 AT 20 P ik
BT, HET, mAEHELT 2013 ik
WK G B H K, T BUN A T HRER K % 4,
TEZR V-0 St 1 i i | W IX SRR S A S R
Tt o 85 TR K A BOUK S RIZL0E 3, B4
L AR ) R (B AR TS Y AL,
M 7T 4B RE A E N (Zeng et al, 2017;
Gallardo et al, 2018), A WFFT A B, B VUK AL L
kS EAEK TSR B#E LA (ERIY S, 2020),
ARV K A B K TR R A T A (WY,
2017, TRz 38 B X I8 7K 5 AR P80 A 38 R G 45 A AR 1k
R OLEA T EREE WD o [ N S TFIRK TR IS s i
MG 2 FRIT . MR, BEKIbEARL T
TR UK AN O 75 75 45 (2024) 245 6 B DY 15 11 2R SF- 1)
Tl 8 7K TR 2K SCHE B X T AT R 5 5 ) 2 i) i A5
AT o A SRR BEAE TR KB A T LI X 708 A 7= 4 TR
R, R KB AR S R Vs B FL T A K I 5
ARGEIEATIA /30T, DAIB /S 200 400 A SRl A &
I SRR TE S5 A FRAE , DATAT R a2E— 25 it %ot 43 57 A
Al AR BRI AR S TR P TAERGLIERE OB S 4

1 MR
11 BAERE S

KA AR L TR A KL iz M A5 R,
BRI, BEHGR U] O% L] R DU AR
S, PR USRI 65 B AR TK o IROK
TRE—BARAER T, ASEF 11 PRI R ER
AR5 ARG IR K TRHB I TS BT A5 G R4
WUKSCRAERIZE G 08T, TACEWIIER 16 MU

fidr, D5 ARIT K TAEAMIX & D7 Al D8 4B K
DORATAMIX, D12, D13 F1 D16 fii F 7 V-l ifit it K
PR HWIX, DI, D3. D6 F1 D10 v T ¥ 5 X
LI D2, D4, D9, D11, D14 il D15 i F KX,
FL A e vl 57 15 UL 1O IR A 1 2R 48 A 5]
K45, HES N SG(2024)035 5, HHIN K 1 :
26 Ji, L) PhotoshopCS4 B2, 435l F 2017 4
B3 HE&ZE). S HEZ). 8 HEZM 11 H#Z)
AT T 4 A RAE

1.2 KWEIERRESLE

121 JRAGE) A S JE AT B A i %) SR 2 A
1/16 m* M R AR s, B 0RE 3 k.
FEZE 60 HArFEmYES G, 78 V& 2 g — ¥ IS o)
Pt o ARAS F 10%48 2R SISO AR, 4 1] S 30 =
Y e BT REARAY 43 T (B AR A SR, 20115 fafakfg
4, 1983), Guit4 N or 2o gice, AR5 R4
ERMEEEWR, ETHTFRPERE, SA&8 175
B LA TR ) 2 AR Y i

1.2.2 KIERFH S Fie R ORI I3 FIK PR
FARES) Bk, HSLAVBIE R KIS REERZ
0.5 m TRALZKBEIFARAT o Wa i b A 358 B 100 5 114 7K
HB(WT), %% (DO) . pH. i (SD)MIK IR ()5
DL R B [ % R A BV U(TIN) . S (TP) . =ik
R R P8 L (CODM) FIMF 4 2 @ (Chl a)% . Hip, iEH
J (SD)FI FHZE AL B M E , WT. DO. pH Z541H]
YSI-556 MPS % Z ZHOK il &M &, Chl a
K PRI A 5 AT A A TN R , oA AgAr £ E S
HE COKIREE Wl R ) A YA & 8 I A IR 2 B )
R 7R A BT E

1.3 KINEREBRRENNENSHITENS T

131 KREFEZERFHH  KEEHEESE(E
TR R EFRUE ) (GB3838-2002) 28 /K JTiAnifEE T
Wb, IH45a CENAOKIE) & BTN ik K& 5y
REARME ) PLEA BEFRRSIR BRI LA VN .
1.3.2 B AF K F McNaughton 9 i 38 28 45 %k
(Y) (McNaughton, 1967):

Y=(n/N)*f; )
K, Y RIS LR ARG w58 @ A B
REL N NI RN S 0 SRS 1 oz
FPTE A PR Al A BRI 3 DL ¥>0.02 B2 R34
Fh (R IRALAE, 1989),

133 AWM EAHH 415K A Shannon-Wiener 2k
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Fig.1

¥ 2 ¥ 14 38 % (Shannon-Wiener diversity index, H')
(Shannon, 1948 .,2001) Margalef & & & 540 (Margalef
richness index, R) (Margalef, 1968)7/ Pielou %] i $5
(Pielou evenness index, J') (Pielou, 1975)FF-H ICH
Y. HHREAKT

S
H'=-» PP )

i=1
R=(S-1)/InN 3)
J'=H'/InS 4)

X, SOAFREE, N oA EAE, PO R R
BAREE BARE Y He .
1.3.4 RS WAL E LM 5 IR R T 09 4 K 5T
PR A B W R W e e AT R B R b
(DCA), R4 45 7l B K (lengths of gradient)i HUAR
B, & 4 AHiERESEME/NT 3 2k MR A
(Linear model), # K T 5 F 4 ik H 5 g 4 A
(Unimodal model) (Karr, 1981), %55 /8 2% HE 5 il
W KAE/NT 3, Bk 2t 20 Hr i RDAL K
PRSI P RS, B A B 1T 1g(et 1) 54t
RDA 4 At v, 56 % 36 55 A8 & 3 17 1 % (Forward
selection), iy 90 & FREE AL 2 DM 38 1Y 10 2 ME (52 4F

WIZRA EARBEIR T M LR M e i ol

AR ) 8] A ol R

Distribution of sampling sites in Dongping Lake

RI% B KK, Monte Carlo permutation test, 499 ¥K)
(Karr, 1981), DCA. RCA ¥k ] Canoco 5.0 #17,
W 2 MEKP i E O P<0.05,

14 FEitot

ARG Bl L Excel 2021 AT RI2
SR AN [R) B[R] R A5 0 AR RN AR B, AL 1BM
SPSS Statistics 27 BT B E ) 243 M7 (one-way
ANVOA); JIEWG S P TR 2508 5 7K PR R =2 8] Y 2
%, FIH IBM SPSS Statistics 27 #4317 Spearman
FHICHME T o FH KA S T 25 53, {1 OriginPro 2022
BT R

2 ZERE55H

2.1 RWEENMBETEEN

211 AR JAE PR A h, LRI AT 3
22 Mor2eon, HpBRIkshY iRz R 8 Fi(di By
FIEC) 36.4%) , HR BT shig AS R sh 45 7 Fh (39
H R 31.8%) 0 TEAREIZETT, PR EZ Ay Ry
3 A>8 H>5 A>11 A, HFEWikshEE2 k0
AT sh W As shgm, AR mdc3 A .5 A>
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i SR FKACIRAR LA T IS AR - WA S W e I 25 K R 2 A7 15

11 A>8 H, Whksh¥ 3 H .8 H>5J1 .11 J (Kl 2a);
TEAN RS, AV Bh ) AL S A7 e B & 25 5 (1] 2b),
Y D9, D12>D5. D16>D3. D15>D2. D11>Dl1 .,
D6>D10. D13>D4. D7>D14, H D9 Hl D12 #ik

I {4 3h#) Mollusca

RNEE 2 K D1 SR £ o A, R
£ D8 ulhi L XA RAE BRI Zh Y, W RE S A AL T
TABIHEA 6 m DL ERI/KIEA G, Jaeehtiss:
TE o BT AN EL 5l Ao
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Fig.2 Spatial-temporal distribution of species number in Dongping Lake
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Z 4l
2 L
0 35 Nia.rch 5H 1‘\/Iay 8H Alllgust 118 I\ITovember
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2.1.2 A JEAT Bh AR S5 R0 LT AR 04 I 4

MU (Propsilocerus i )
(Conchapelopia brachiata) . &%) H(Chironomus
plumosus) F1H & B R (Cipangopaludina chinensisi),
HAR#E S 3R 0,270, 0.117, 0.024 F10.022, 7R

akamusi)

[FIZR5, 3 H AR 2O RRZBRE de 4l | A A B B
5 A PRI d . CERRZTRE A L R 5 4
A AelE MR, 8 A WHUE R Ah d | 5 s —Fh
(Chironomus sp.)}% 11 H LR L B HIERE
gy rpAR R IR GE 1),

Rl RFFHEEREIMABHEREMBE

Tab.1 Dominant species and dominant degree of main macrozoobentos in Dongping Lake

fIt#F Dominant species 3 H March 5 H May 8 H August 11 H November 2017
FRAR B 2 Cipangopaludina chinensisi 0.025 0.031 0.021 0.022
ML BRI 4N L Conchapelopia brachiata 0.054 0.374 0.200 0.117
LIRS 4N . Propsilocerus akamusi 0.650 0.093 0.347 0.270
SPIFEI L) . Chironomus plumosus 0.220 0.024
PRI & —F Chironomus sp. 0.054

22 WMEEEREWE

JE A Bl %% B A Wt 43 51 h 252,18 ind./m® I
23.16 g/m®, BF7s 4045 25 5 2 (1 3 I 4), Hor,
AN ZET % KN R 3 A>11 A>8 A>5 A, 3 A
BEET S AP<0.05), 1miHAA G2 AR E
(P>0.05); AS[a]uti{ir % BE K /MR & D11>D16>D10>
D5>D14>D6>D15>D12>D3>D4>D2>D13>D9>D1>
D7, DIl BE® T D10 Fl D16 #hAygH A x5 {7
(P<0.05).

[FIRs, ANl 21 A s AR i KNIk 3 H >
5H>11 A>8 4,3 AR #E T 8 HH 11 A (P<0.05),
T HA A 3 8] 22 53 A8 W35 (P>0.05) 5 A [l sl o7 £

KN A D16>D9>D12>D5>D13>D6>D4>D11>
D7>D3>D10>D15>D2>D1>D14, D16 2& 5% D9,
D12, D5 Fl D13 ZhHHAbE(P<0.05).

23 RWEZMEM S

WA, A S Z R R RS s AR (B 5),
Shannon-Wiener :¥) ZFEPEFEEL . Margalef ¥)FhF &
JEFEHU Pielou ¥J2) BEFRH 535124 0.99.0.75 F11 0.68.

FEARIRIZETT, A sh P 2 T8 B 2 B I (] HE RS
Se R IS T, Hop, Shannon-Wiener A= 4] 2+
FRBOR/NIF 3 H>5 H>11 H>8 H, Margalef ¥)
P s R ECh 5 A>3 A>11 A>8 , Pielou %]
JEFERCN 5 H>11 A>3 A>8 A,
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Fig.3 Spatial-temporal distribution of density of macrozoobenthos in Dongping Lake
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Fig.4 Spatial-temporal distribution of biomass of macrobenthos in Dongping Lake
— b [ ZHH:35%L Shannon-Wiener
20( 2 3 ié‘:;“;::fw‘m’ 25 8 3 FIIEIH Mol
5 a I H5) R 8L Pielou % W S Piclou
=] =]
= g
3 1.5+ a 3
2 2 | B
S 1 I
2] Or a b m
% %
0.5+
R R
&yl H
0 0
3H March 5H Ma}‘f 8 H August 11H November SIS Q"Q 3 QO’Q % 909{90 o\‘aoxb
[} /E] Time %55 Station
K5 2P AT sh 4 22 BEME R I 25 03 A1
Fig.5 Spatial-temporal distribution of diversity characteristics of macrobenthos in Dongping Lake
A7, D9 B Shannon-Wiener L Z 14  D16>D11>D4>D1>D13>D10>D7>D6>D14 , Margalef

F8%k  Margalef P45 BEFRE L Pielou Y2 FE 4403
e, 414 1.83, 1.50 fi10.95; D14 ¥IRA%, 4300
0.14. 0.18 F1 0.10; FHfth sl {7 24 4y Z REVEFE BRI/ NI
FAAE—EZS, Hd, Shannon-Wiener 4 ¥) ZFE4:

8RBT 0.5~1.75 Z [ H D9>D3>D5>D2>D12>D15>

YR E BB AN T 03~1.5 Z[H H D9>DI12>D3>
D5>D2>D1>D13>D7>D16>D11>D10>D4>D6>D14 ,
Pielou WA EHR N T 0.25~1 2z @ H DI9>D3>
D2>D5>D12>D15>D4>D1>D13>D11>D7>D16>D10>
D6>D14,
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2.4 JKARIRL4RAE

ANRIASSK IR R R B LR 2, SR (oK
B AR ) (GB3838-2002) /K EhRifE, ZFE
WIKIA CODy, 255 49(9.33£6.44) mg/L, JBT 24K
s TP & 49(0.06£0.02) mg/L, J& T 28/KJE; TN
FHR(0.9740.40) me/L, JE KK, H3 HM 8 H
KBTE T FoKET; #EW B 8(0.65+0.30) m; Chl a
P oA (12.75410.54) pg/L; /KR A(1.80+0.69) m; 7K
TN (18.54+7.78) °C. RN, AKIEAH AN LE &8
RAEFEEE, AT LA BB & E 95 (TLI=51.68),

25 [RMEYEESKNEERFHEXES

251 ABRMEHH &S N L 1 N N i 7 A6
AR, AT TR S eI 4540 5K A
K F B P B (3 3). B3R 3 mT 4, M sh ¥k
Yt 5 CODy, F:H 2 IEAH X (P<0.01), Shannon-
Wiener ‘=¥ ZHEPEFEELYS Chl o BB 3E fAHE
(P<0.05),

RIS, JECAT Sl I v 25 4 5 7K PR B DR 1 A O
TEARFZET A AR, 3 A, KWshP 4465
5K BTAg bR AR 280 WA S (P>0.05); 5 H,
Wiz D 5 CODw. WHFHEL S 5 TN.
Shannon-Wiener A=Y ZFEMF8%0 H'2r 55 TN M
NOs-N ., ¥l =E & FEI5% R L)% 5 TN
5 A (P<0.05); 8 H, S 5/KEE h W i 35 AR
K(P<0.01), D5 CODy, i3 A (P<0.05), H'S
hoWOE 3 IE A OE (P<0.01)JF 5 TN &3 IF A &
(P<0.05), J'5 TN &2 W IEM X (P<0.05); 11 H, S
D ¥)5 h 5258 2EIEA X (P<0.05),

252 WA 6 JEEARBEH T 5K 5
YA R B A W 2 (R] ) RDA S frah S o At

et 3 ANFEEHF(WT . 2 #1 DO), A1 [F] fig #¢
T 99.67%IRM S e Z MR R . H 2 5 DO
B A W8] 52w A T, X KER o i A B ) DL
Shannon-Wiener ‘E¥) ZHEPEHE 4L H' 7™ A2 55 i 1 5%
W, WT Xt 22 15| J& — Ff (Pachydrilus sp.)F1 P FEIL L)
H (Chironomus plumosus)% I 3 ¥y B A 3% 1IE 41
KFMA

3 itig
31 FEHMIEWEMEEREHESN

B ARG sh ) T kA A R, R4 A
(1981)F 1979—1980 AN EK AR S Hy i 2 R4k A5 29 Fifr,
EEBEQOI)T 2007 FARAT KIS Y 31 F, 1L
1130 7K Y 2013 4R KA 16 FP (GE BT 055, 2015) &0
IKHIHIRY 2015 4R RS 19 Fh(EEBT G, 2019), H
SR BE TR IA 45 (1981) M F 2K B4 (201 ) I LA A il
SR 7% I 5 Bh Aty X BRI SRAE T AR P P AR o, (HLR DY
55 (2019) (14 I8 A5 475 2% W A< 7 8 S A6 301 4 0 ol 33t
20 20 BB RAC, AT RIS Zh ) 22
W0 BRI DA A AR OR Ul 45 A A 1 3t
K SR, AR AR R A 15 Sl 6 S A, AT
T P JEC VG S 0 ) P B 5 [ T i 5 2 — 2 W D 56

[, 2RV IR AT S P 75 2 h & A 4 35
b, AR BT . Horh, AR A s
AR 23.16 g/m?, W BAK T 20 42/ 179.84 g/m?
(HRIBZE, 1981) K% 21 29Iy 157.72 g/m® (Ei&E &
5 2011), B ML TREKBIME 63.11 g/m?® (EH A
45, 2015), AR B T IRK 91 B9 12.20 g/m® (FEBT B4,
2019); {HJE, IRAshE ARk S 2 AR, AR
HIRH B R 252.18 ind/m?, =T 20 LAY

R 2 FFHKIHERERRLCFSHEpRHER)
Tab.2 Status of water environment quality in Dongping Lake (Mean+SE)

T8 45 Index 3 A March 5 H May 8 H August 11 A November
FKIR h/m 1.97+0.81° 1.78+0.67° 1.85+0.64° 1.61+0.64°
TR WT/C 12.43+0.50° 21.94+1.14° 29.46+0.47° 10.33+1.16¢
#EI R SD/m 0.78+0.31° 0.89+0.35° 0.47+0.18° 0.50+0.08°
R4 DO/(mg/L) 13.04+2.19° 7.22+1.86" 6.80+0.60° 8.06+0.66°
A TN/(mg/L) 1.03+0.21° 0.78+0.16° 1.28+0.41° 0.70+0.07¢
W TP/(mg/L) 0.04+0.01° 0.06+0.02° 0.07+0.02° 0.06+0.02°
AT R AR F5 40 CODyo/(mg/L) 16.59+7.84° 6.28+1.93¢ 11.55+3.43° 3.26+1.40°
42 a Chl a/(pg/L) 3.85£1.77¢ 6.52+2.62° 25.58+11.36° 13.07£6.27°

T AT AR B EARR IR 22 5 .35 (P<0.05).

Note: Different letters in the same row indicate statistically significant differences (P<0.05).
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Tab.3 Correlation matrix of macrozoobenthic community and environmental factors in Dongping Lake
it 8] Time F845 Index h WT Chl a SD CODy, TP TN NO,-N TLI
3 YRS -0.357 0259 0.185 —0.482 0350  —-0.095 -0.025 —0.101 0.311
March % D 0.054 0317 0286 —0.189  0.373 0.125 —0.147 0.074 0.291
LY B ~0.149 0.174  0.168 0359 0379  —-0.082 —0.120 0.136 0.289
EY RS H -0.322 0.207  0.000 —0.506  0.109  —0.066 —0.103 —0.188 0.183
FEEIER —0.439 0.306  0.055 —0.485  0.192  —0.113  0.050  —0.085 0.251
YIS EEdREL T —0.334 0.061 —-0211 —0.475 -0.020  -0.024 —0.337  —0.404 0.021
sH YRS 0.073  —0.296 -0.211 —-0.148 -0.024  -0.233 -0.632" -0.476 —-0.279
May %55 D 0.070 -0.112  —-0.028 0.012 -0.621" 0.044 -0.355 -0.230 -0.083
LY B -0.189  -0.197 -0239 -0412 0.006 -0.265 -0473 -0.368 —0.105
Y R H 0.088  -0.328 -0229 —0.111  0.037 -0.262 -0.614" -0.547" -0.344
FEEIER -0.035  -0279 -0.346 -0.187 0.076 0313 -0.569" -0.509 —0.367
YIS EEdREL T 0.106  —0.283  0.009 —0.088  0.050  -0.069 -0.569" -0412 -0.152
s H WS 0.651"" -0.136  0.071 —0.208 —0.148  -0.267  0.434 0.191 0.238
August 2 D 0.256 0.159  0.411 0329 -0.657" -0249 0.026 —0.258 0.413
LY B -0.178  -0.365 -0.169 —0.007  0.409 0470 —0.437 —0.277  -0.021
LY ZREETR S HY 0.762  -0.139 —0.150 0.008  0.046  -0.125  0.612°  0.298 0.162
FEEIER 0.525  —0.129  0.130 —0.076  0.042 0218  0.362 0.135 0.367
YIS EEdREL T 0.443  —-0.032 —-0.071 0.137  0.088 0.201  0.547°  0.264 0.198
11 A s 0.562" 0.205 0251 —0.043 —0.017 0.072  0.029 0.181 0.234
November % D 0.535" 0.117  0.063 0223 -0.111 0332  -0.179 0.028 0.306
LY B -0.105 0.011 —0.097 0.300  0.311 -0.015 -0.126 0.008 0.072
Y Z e H 0.460 0.112 0242 —-0.161 —0.020  —0.128  0.023 0.057 0.163
FEEIER 0.144 0234 0211 -0.266 —0.241  —0.099 —0.242 0.156 0.158
YIS EEdREL T -0.003 0.002  0.085 —0.287 —0.181 -0.281 —-0.059  —0.037 0.091
2017 WRELS 0.067  —-0.194 -0.098 —0.197 0.116  -0.262 -0.053  —0.095 0.289
WD 0.114  -0.247 0.020 —0.110  0.165 —0.194 -0.079 —0.132 0.310
Y B -0.081  -0.170 -0.181  —0.100  0.396" —0.227 -0.044 —0.079 0.098
Y R H 0.171 -0.132  -0.291°  0.014 0.086  —0.229 —0.037 0.043 0.256
FEEIER -0.013 0.112  —0.103  —0.039  0.043  —0.031 —0.045 —0.010 0.218
YIS EEdREL g 0.055  -0.012 —0.230 0.064 —0.014 0.027 —0.027 0.179 0.067

T * R B3 (P<0.05), **FR A PN i (P<0.01),

Note: * indicates a significant correlation (P<0.05) and ** indicates an extremely significant correlation (P<0.01).
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Analysis of Benthic Macroinvertebrate Community Structurein
Dongping L ake after the Operation of the Eastern Route of
the South-to-North Water Diversion Project

ZHANG Dian', CONG Xuri’, ZHU Shiwen®, DONG Guancang””, LENG Chunmei’, SUN Lufeng’, KE Han®

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai

201306, China,

2. Shandong Freshwater Fisheries Research Institute, Jinan 250013, China)

Abstract

Dongping Lake, the second largest freshwater lake in Shandong Province, China, serves

not only as a vital water body for fishery but also as the sole flood detention area in the lower reaches of
the Yellow River. Additionally, it plays a crucial role as the final regulating reservoir in the Eastern
Route of the South-to-North Water Diversion Project. Benthic animals, as an essential component of the
lake ecosystem, are indispensable in material cycling and energy flow. They also act as indicators of
environmental monitoring, providing significant value in assessing water quality and predicting

ecological changes.

In recent years, with the official commencement of water diversion operations in the Eastern Route
Project and the implementation of ecological regulation measures such as wetland construction and

aquaculture withdrawal by the local government, the hydrological conditions and aquatic environment
of Dongping Lake have undergone remarkable changes. These changes have undoubtedly impacted the
benthic animal community structure, potentially affecting the stability and function of the entire lake
ecosystem. Therefore, this study aimed to investigate the macrobenthic animal community and its
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aquatic environmental conditions in Dongping Lake after the formal water diversion operations and the
complete withdrawal of aquaculture activities. The findings will provide scientific evidence and
foundational data for the conservation and utilization of fisheries resources and the maintenance of
aquatic ecosystems in Dongping Lake. A total of 16 sampling points were set up in different areas of
Dongping Lake, and four surveys and sampling were conducted in March (winter), May (spring),
August (summer) and November (autumn) of 2017, respectively. Benthic animal samples were
collected and preserved on site, and then brought back to the laboratory for species identification and
biomass measurement. Meanwhile, environmental samples from each sampling point were collected on
site for measurement, including key indicators such as dissolved oxygen, pH, ammonia nitrogen, total
nitrogen and total phosphorus. Ecological statistical analysis was performed on the benthic animal
community structure to calculate biodiversity indices, richness indices, evenness indices, and dominant
species, and to explore the relationships between species diversity, dominant species, and
environmental factors. RDA was used to screen out the most influential environmental factors.
Furthermore, the study also compared the differences between historical data and current survey results
to assess the changing trends of the ecological environment in Dongping Lake in recent years.

The survey identified a total of 22 benthic animal species, representing an increase from the
species numbers during the trial water diversion periods (16 species in 2013 and 19 species in 2015).
However, this number is still significantly lower than the 29 species recorded in 1979—1980 (mollusks
were counted separately). The biomass of benthic animals has shown a continuous declining trend, with
a decrease in mollusks and a succession of dominant species to arthropods (chironomid larvae) and
oligochaetes (Limnodrilus hoffmeisteri). Seasonal dynamics revealed that the highest biomass (peaking
at 23.16 g/m?) and density (252.18 ind./m?) occurred in March. This seasonal variation is closely related
to changes in fish predation pressure and water physicochemical indicators.

The Water Diversion Project has also exerted certain influences on the benthic animal community
in Dongping Lake, including increased nutrient influx and changes in water depth. The biomass of
benthic animals showed a highly significant positive correlation with chemical oxygen demand of
permanganate (P<0.01), and the Shannon index was significantly and negatively correlated with
chlorophyll a (P<0.05). In May, community indicators exhibited significant negative correlations with
nutrient salts such as total nitrogen and nitrate nitrogen, indicating that eutrophication leads to reduced
biodiversity. The biodiversity at outlet D16 was significantly higher than that at inlet D5, reflecting the
impact of external inputs brought by water diversion.

The survey results demonstrate that, although the species richness of benthic animals in Dongping
Lake has increased after water diversion, their dominant populations have shifted from large mollusks to
aquatic insects, oligochaetes, and small snails. This shift has been influenced by multiple factors,
including water quality conditions, water diversion changes, and human disturbances. The impacts of the
water diversion project require further tracking and verification, and the protection of the lake aquatic
ecosystem needs to be comprehensively considered from more influencing factors and continuously
strengthened.

This study delineates the cascading impacts of large-scale water diversion on benthic ecosystems in
Dongping Lake, revealing a transition from mollusk-dominated to insect-oligochaete communities under
nutrient enrichment. While short-term species recovery is evident, long-term ecological risks persist,
particularly regarding functional diversity loss and eutrophication acceleration. To mitigate these
challenges, adaptive management strategies must reconcile hydrological regulation with nutrient control,
incorporating benthic community dynamics as sentinel indicators. Future research should prioritize
long-term monitoring across hydraulic gradients and experimental studies on species-specific stressor
responses.
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