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Abstract; Illustrating the integrity of aquatic ecological environment function is the basis of establishing a life
community. In this study, water quality, benthos and phytoplankton were investigated at 49 aquatic ecological func-
tion zones in Tai Lake Basin of Jiangsu Province in 2020. The community structure and quality of benthos and
phytoplankton in the water ecological environment functional area of Tai Lake Basin were evaluated, and the reali-

zation of water quality objectives and aquatic ecological quality objectives were analyzed. The results showed that
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94 species of benthos were identified from 57 sites in Tai Lake Basin, and the two predominant species of benthos
community were Limnodrilus hoffimeisteri and Corbicula fluminea. 247 species of phytoplankton were identified
from 17 sites, categorizing into 113 genera of 7 phyla, 57 species of Bacillariophyta, 51 species of Cyanophyta, 107
species of green algae, 7 species of Cryptophylum, 9 species of Dinoflagellata, 15 species of Euglenophyta and 1
species of Chrysophyta. The dominant species is Microcystis. The community structure of benthos and phytoplank-
ton are developing in a good direction; the grade evaluated by quality indexes of benthos and phytoplankton are
lower than the grade of water quality evaluation in all the four aquatic ecological functional zones of Tai Lake Ba-
sin. Referring to the water quality and aquatic ecological quality goals of 2020, 81.6% of the 49 aquatic ecological
environment functional zones satisfy the water quality goal, which is much higher than ratio of the zones satisfying

aquatic ecological quality (40.8% ). This study implies that, water environment management should shift from focu-

sing on sole water quality goal to considering both water quality and aquatic ecology.

Keywords: Tai Lake Basin; benthos; phytoplankton; water ecology; administration
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(W 7 BE, A B AR 3] T AN T IE R
P BEE KBRS AR WIR A K5 Yeih
FRZ A DB — (1 R AL HR bRk B DS 4 i ) A ) 2
BEPED WK AES FEIEN O B BAKES RS
REfRREFEARTY ) 2012 4F 10 A, BSR4 Ep
TR TF I R i 3k A A 4 R VA KT T AR Y
VY, 7E 4 R S AT R T K A 2 i B DA K
TAEP 2016 4F 4 F VLA BUM IEXHEE T (LI
BRI TIOK A A D X R G AT)) 1 4 R I
TR A S 4 XA B K5 H AR Ak A 7S B AR
FATIESHE BT — N 5By, 2017 48 JRVLIRA
BRI TEN & T O T IF R R gt oK A= A A 5
TRE X 7K A= 2 fdt W T /Y 3 Y (95 2R I
(20177106 5" MK A A5 T BB 43 XK A 25 5 i 1
Wik ZA RS, 2020 4F VLI ARSI T IE
FAR T ORI A 25 285 D B X5 a2 PP A B AR
FIYEY (DB32/T 3871—2020), %% A MG E T I
T ERAT Sh 4 | W9 T2 T Ui A A R ECAVG 3h i DA Bk
JE AT HR B VT 95 K K A SR B DI RE X
IRASAEE & I SR BORZE Rk, ik, B 4
BRI FHIZ ARG 2 M IPAS 1 I K A A
TREIX B R

ARWFFEPA TILTRAE 49 DKM K 4 25 3
BRTIRe X AT sh 4 TR AR 7 LA S OK BRI, 43
B AT 38 3K A A W A i 65 R AR O AT K 35 YL BIR
PEH K AR 25 PR BE T BB XK AR 28 T bR 00 5 SR AR 1

B, RS 0 X A 3K A A PR 8 T R IX K AR 2
F AR DU AR 2R, DF 045 R A B T 1 i R I i
SO AR AR MRV S A R AR KA S BCERR L, K
Az A= Wy b OR AP R BE K AR 25 bR B HE R~
s

1 ##} 57 % (Materials and methods)
1.1 A5 X ( Study area)

R A S A B T g X 54T 3 A H , X
S THIX (AT DHEX) AR T HIX B
AERIREX) A M X (—RAESTREIX) A
IVHIX AR S DIBE X)), X VLT3R R 3t 3k
IKAES I RE XA G AT7)) 4 1Y 49 KA ZS
IEETIRRIX 57 AD/K AR MR AL (B 1), FF K i
A YRR R A AR Al s A7 40 A e A
B2 17 A W IXCHTR 1 5T s 1A e i
718 A H M T AL 15 A RN T 547 20 4> YL
T RE 3 A 5 Wil Py 25 R Tl K ST MR 24 , 19030
IR A S R IEAE ) 5 DA 2020 4F [ /45 ¥ Wr i
A RE 40 A AR TR, 17 A S T
B
1.2 RFE5H1(Sample and analysis)

2020 AFF KM F 44 RAE 1 UK AE A R il A
ARBRE iy, A I 12 A5 K A A R L AR S A B
YIFNTEIEAE S , ) s A KA A R R ST Sl

JIEAR SR i HER AT 1/16 m® 1Y Peter-
son SRR fr KA B RAE B UCREE 3 S PATHE
B AGRIAEMEREE B ] 40 H e Je il #4747 40
HOTE VARG 43, FFK FH 70% BT RS A7 R A, A
R eS0T
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Fig. 1 Monitoring section of water ecological environment functional areas in Tai Lake

R AR BT R YRR 5 225 OKORUZ ZK Wl 43 B
T ) RV RO, AR B R IR K T A 1 15
TV T IR Y 0 IR TR A P A A

KR S B8RSR TN 53 BT 2 2% (2 K R 7K M
WHE ARFLIEY (HI/T 91—2002) , ( BRI 7K S5 W ) ot -
PRAUETFIIRGEE ZRO) A CESKR
1.3 Hda4b P (Data processing)

RS Y ARRAED DR, 24 Y>0.02 B, U]
FERTR TN A IFCATG 01490 7 Vi A 0 T T P 34 5 AR
it R U 3K A 2 A 8 ) B X o DA B AR B
) (DB/T 3871—2020) 45 i 1Y ik 14 2l 19 Bk 0 i Jek
18, A B ER— (AL h 0 35 B AR AR 3 ) 43 25 B0t
BTk AT AR B R sh i s R 8, DA
W R TR ALY S5 25000 A B AT — i LA
TR 256 TS 20 15 e A 4 o 2 4 4L
DL EOK B B A PR I T S8k AR S A T RE X
ARAEZR , He A I8 2 8 2 K B 25 B B R R AR L
JE AT Sh ) R EE AR AR SE A VA, T S 2 K R 28 A
15 P8 BRI S W8 bR 22 5 VEAN TP 25 SR 50
590 Bl R e — g e 227 T RAEK

A SRR IX B 5 R L A 45 I X BRCUL IR 48 R 1 o
SR A= AR DI RE X (104T7)) o 2020 47K 5T H A
FK A g R (0 i) 35 50 B B A, A7k bR P AN,
Herpok B B s LKA SR DI RE 53 X e s HARAE
R B bR, PR B R K A S A LT g 4y
X P 22 Wi K 52800 H Spearman A1 5¢ 22 8053 Mt
IR BTG AR 5K AR S HEEL B A DG

2
2.1
isms)
2.1.1 JEASh R

R K A S PR D g X R AL B A 3 )
Ykl o4 Fh o L UK 29 Fh(FRIOK 25 F, oA
4 B 5T 11 B EEEEY 19 B B RN 14 Fh 2
BN Fh IEY 4 FIORIZEELY 8 i, TR 152
ind-m”, MRIGFEHEE ¥>0.02 AbRHE, EHK
22 W5|( Limnodrilus hoffineister)) {f. %% Y 4 0.05, K
T 3PS AT 2 W A U 55— D S5 5 T W Corbicula
fluminea)(EH B Y 7 0.04, kA9 i SR A 3 400 1
T T AREFD RIS A A 25 3 R XA 2 )

£5 8 (Results)
KA A W) it 5 IR 0 (Quality of aquatic organ-
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SRR SR VR S M — o 25 5, o AR R
I e XA T X AFAE IR 2 25 57(P<0.05) , £ S I
P FAEZS IV R RAT S YR I S5 A AE I 22 55
(P<0.05), Hifth 4 X 22 [8] JC ik & 24 5+
2.1.2 TRIFHYIREE

FER A IR 17 A0 2 Wl i Ao TR 4R 3] I i
TE R 247 B, LR EEREETT 51 FP ZR3E1] 107 Fl
REPEI]S7 B BRBETT 7 B BRBETT 1S B FH 30T 9
FRAIGBETT 1 A, BRI, IR T 2%
F99 107 cell- L7, fL3AFP & Tk v 1 il 3 )
PEFABE R 037 AP BE A 73 bR 254% . 17 4>
LT ) B R NS Y 46 10° ~2.8  10°
cell- L™, % B fi KA 1 BUAE KRz ] X, % B /s
B BT B0 V7 WA ) I i 1 B (P-TIPD) {3
PraEgAab T — i K- (3R 2), s AR A BLAE R L
IKIE R 017 s S m (B AT W0, o 061,

2.2 KW UK AR A PR T RE X K B &8 (Water
quality status in water ecological environment func-
tional area of Tai Lake Basin)

DRI BOK A 25 085 D BE XK 48 B (e
0.667 40T v o A5 EGE L 0.364 ~0.930(35 3
M 4), 49 DIKESIHEE IR XA 36 /KR
IBE] 2020 4K HARESK, 51 73.5% .

2.3 RIIARBEOK A S5 T DR R O (Quality
status of water ecological environment functional areas
in Tai Lake basin)

IR A SR DI RE X S8 MR PEr 49 /K
ARSI EE D RE DR K AR A5 R T B DX 5 46 01
{H4 0.53, WM S5 908 “ b F8 BGE FL R 0.30 ~
0.75 , PEHr BN — i B R 7 (K 2); Hep BB IV
GIX-02 H M I T K PSS LEAF- 7K S5 R DCVEfr
YO B R EER AR, O 0305425 TTHX-01
BT AR TR /K A 558 A8 35 -/ IR0 7 B B XK AR 28 3R B

F1 KHREBARESEXERALEHE Y REKR

Table 1

Benthic index of biotic integrity in different ecological areas of Tai Lake Basin

B THIX

Ecological level [

HERTHIX
Ecological level Il

AR X
Ecological level Il

HEBNVHIX
Ecological level IV

TR IV JC A HE 20 ) 5T 4 $(B-1BD A {E

0350
Mean value of benthic index of biotic integrity (B-IBI)
KB ATE IS HE S W BT 1R BTN 5 21 —
Index rating General

0.397 0439 0310
—ft — it — it
General General General

x2 KHRBARESKZEFELERERR
Table 2 Phytoplankton index of phytoplanktic integrity in different ecological areas of Tai Lake Basin

A T X

Ecological level |

RS TR

Ecological level Il

ASMHIX
Ecological level Tl

AEBNVHEIX
Ecological level IV

T Ui I S A BL(P-TP) B

Mean value of phytoplankton index of 0440
phytoplanktic integrity (P-IPI)
PRSI R BT A 5 —
Index rating General

0282 0374 /
— —
/
General General

R3 KRS ESHIEINEE X KRIERER
Table 3 The water quality of ecological environment functional area in Tai Lake Basin

T R4

Dissolved oxygen

BA

Ammonia nitrogen

R HA
Total phosphorus

e R R R

Permanganate index Total nitrogen

WL E (mg- L")

Concentration range/(mg-L™")

30~125

001 ~129

16~74 002 ~028 0.10 ~5.54
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R4 KHREARESXKER

AR/ EFIEH(TLI) KA

Table 4 Tucker-Lewis index in different ecological areas of Tai Lake Basin

A THIX

Ecological level I

ERNHX
Ecological level IV

BT HIX

Ecological level I

EBMAEX
Ecological level Il

HKRER G 15 J B AR RU(TLD A {E

o 0.765 0.652 0.678 0.609
Mean value of Tucker-Lewis index (TLI)
TKIRLE G 15 Y B BTN 54 R gL Gl Gi
Index rating Good Medium Medium Medium
o N
Taizhou A
# il T

1-o1

[14i] Legend

7
f}
K Good /r/\

1 Secondary g 0

40

Nantong

Ligw

Shanghai

60 380,

B General L'\/")
1

B2 2020 FXFREAESHENREERESRIFR

Fig. 2 The quality classification of water ecological environment functional areas in Tai Lake Basin in 2020

RE X A5 B =, 075,

X IR 2020 AR B H AR ZOR , KWK 49 4>k
AR INRE D, R 49 AR AR S FREE D fiE
X A7 20 ANIBHR, B BR R 40.8% (14 3), AR T
KT IAARZ(81.6% ).,

2.4 JRBTHEbR 5K AR A FR R D RE X B B0 G
4:(Correlation between water quality index and water
ecological environment function area quality index)

KR b -5 7K AR S PR D RE IX S 5 BRI AR G
PEONZR 5 BN Wi 5 K AR AR R B D g IX T 4
ETRTE P N T L (o S NS R

JK AR ZSPRE RE DX J5 e 5 KA 3 O OG [R] R
fifp A A R R PR TR R B 2 A
K, IR E UK LR B 15 Q8 SR AERU(TLD & 2 2% 1E
X,

3 112 ( Discussion)

KR Sh A P FpE b A e, 8 TEA:
BARBLI GBS JEEA S DL FAF D A B Tl %o g
(BRI U AR B8 8 . 5 A0 B0 A E A, i
WEU2011 AF 8 A 25 HLFN PR 55012013 4F 9 A 45
Y833 W ORI Tt 3T A JEC AV S W v I AF A ) &
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Fig. 3 The water ecological quality of water ecological environment functional area in Tai Lake Basin in 2020
x5 KURGKESHENERXREREH S /KRIEHRE Spearman 18X 1%
Table 5 Spearman correlation between quality index and water quality index of water ecological
environment functional area in Tai Lake Basin
i HA e R L AR A psyi BA KRR TCEHE  AKRER G TS/
Dissolved Ammonia Permanganate Total Total SRR BRI
oxygen nitrogen index phosphorus nitrogen B-IBI index TLI index
o ~0.600% * * — — — — — —
Ammonia nitrogen
ie i R R R L
~0246* 0262* — — — — —
Permanganate index
S
—0.564% * * 0.398* * * 0227* — — — —
Total phosphorus
24 4
. —0.632%** 0.559%* * * 0.167 0.574%* * * — — —
Total nitrogen
KT JEAT JCH A S B i FE
0.155 -0.042 0.027 -0.093 -0.170 — —
B-IBI index
IKIRLE TS Y B TR
0.564* * * —0.559% * * —0.541*** -0.604***  —0.663* ** 0.042 —
TLI index
IR A=A IR DI X J5 5 K
0469* * * —0.340* * * -0224* —0445%**  —(535%** 0.780* * * 0.524* * *

Quality classification index

1 * P<0.05,* * * P<0.0005 ,
Note: * P<0.05, * * * P<0.0005.
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R H(F 6), WIF R M BUBME N 1 BT IS Pl
IK 2285|(L. hoffimeisteri) } 4 XA SR &4 A8 Sy it 75
FEBURFPIEAT HIHE I 2544, 1 PR JEC ARG 3h 0 BV o —
P FARh DR A4 TR 5 8 HY 7K 22 5] (L. hoffmeisterr)
AR R DIBURAE A 6 HBEE I USRI C. flumi-
nea) ; AL RAR S B 25 D0 55D DA EE FY 7K 22 1] (4 %)
U3 F A8 Ry g T K 22 18] R KB AU Rk
TR I R 55 T IS RSBl oML
THN,

2007 AL, AT e ) A 7 25 AL A 0] B 1)
AR (e 7) 0 KW TSR AR ) %% B AE 1960 4RAR
66 10° cell- L™ E{HFAR, B & £ 05 AW L E,
M 1980 AEARAZ LA 5.8 15 By HEEHE K, 2007 425 A,
Kb & AR A (E A 1 000 km?) # #oK 2
P, RS T 2 R K 24P 2008 4 6
F MW A Y B B ik 3.7 107 cell - LB Bl
F RS 10 K 7 BE RN a8 B T R K K V5 e iR
B R N b ST AR Y ST s 2 R NI = B 141
DR i B K AB T AL AE 1 000 km® DL FPY ) Li
SEPORIEGE K BRI 2015 4F 17 i A 0 % B A KM
TREEI 7.4 10° cell- L7, LS54 Fh e 42 6 s i A1
PPN 0.80, ¥/ T AR 58 & B0 IF AV ) o

R 2.8 10° cell- L, ft Fu Wy Fh 5 42 e & A0 A1
PEE 037,

— RO, 15 YR K, K R 2R 5 S SR G T
FRRUTLDARIS , 7K A= 253058 D e XK AR 25 i iR 4
WK, ABFTEEE R s K s B S K AR S I T fiE
DX PR RO B 5 TR OG , BB S K AR S I
DIREIX PR R B AR G, PR T AR R LA
SR DR SR R A DAL S U T8 T80 JE G 5l 0 A v 4
AN, ORI EK AR S PR DI RE X BT i S5 2
PR —ME RIS H] 2020 48 B H AR DI RE X
FREE PRI AP KA L 35 A1 4 (151
1A 2) AT AT K BE R, ORIV A
AN ARZS , DX AR 5 R R HH P, N G 3 T i K
AW Z AR BT B ST R TN K A2 2R )
R EEIR KA ST RE 2 B R TR AR A
TR P A R S AR ™ A I Ui e 2
B, BRI, PRI SR BRI, e A 3 2L
IR A ASERBE D RE DX R 4 B AR, 53 2% AR RS
K BRI A 25 P85 D) RE X 7 D0 AL R A8 42
ANER IR 73 DX 1R K A 25 T i RSO s 214 B
FAREK

x6 AREWHREERENDEZFREFER
Table 6 Dominant species of benthos

community at different study times

WFFEET ] k7l W
Year Dominant species Researchers
Aa XL Yy 221
T T R
2011 Absolute dominant species:
) ) o Wang et all'®)
Limnodrilus hoftieisteri
Yo AR B o
e T
2013 Absolute dominant species:
. . . Chen et al"”]
Limnodrilus hofiineisteri
S — ARk 221,
5 AT
o A5
2020 First dominant species Limnodrilus .
This study

hoftfmeisteri and subdominant

species Corbicula fluminea

R7T FEHRMEZFEYREEEBR
Table 7 Phytoplankton community density
at different study times

HHFFE I [i] T IR A B A(cell - L) ox
Year Community density/(cell-L™") Researchers
& il A
2008 37 10°
Meng et al?!!
Li 424
2015 74 108
Li et al®¥
2020 28 108 AHJFFE This study

R R B Tt 2 A S rh R FE A H
BRI, B s TP D R DX, T ) ik, K R
R ITARR S22 S AN FE R A2 IR, i
KA TS G oS- I [t D] T G R 2208, HLU )
ISEANSE BRI 1Tl s B I, T3 R 4R 7 1
GRS I IX-11 ORI PY 5 K BR A 445 -/K ST 35 2
AE DX JCH EL4 T T AT T B BOAE AT T E B3, 3R
SR S AT -5 ) LK A ) 322 e A PR AR
R TR 1 RE T UK IR SRR B BE J7 5 A2 25 M IX -
04 <G EAIAF TR A B3 A 5K B A 2 B DX N Tl
B A 4t DX IR T (SR T ) AP 7 BEK T o 2
e rf SRR b R B K AR DR AT R R
AIBEE S EUKIHY A HrRE 1 T I 12 mUR A 3 ) I
RGO — M 9 Bk R A P R AR
PEAE A3 A S i R oK O SR AR B B8 A —
AR I 1 AR I ] P ™ R R
AR ZEAT I IR B G, A0 /NI BTG R IR A
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I 0 A RS A Bl S R R LF- o 0, KW TSk A=
AIRBE A6 XK 5 A T K AR AR R, R WK
JREEA T F7/5 Y 18 BTGk 7 S WK A 7k A 285 f
22N

25 b, KRR AR A A S F T i R, K
A= S IREE I RE 43 XK A A 9 o AR5 M K A 25
FrE A E bR R Z R R, S I (VL9578 K
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