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Fish sampling sites in the lower reaches of Yangtze River
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Tab. 1

=1

WKIT T & KM AA R E SRR

Species composition and ecological guilds of fish community in the lower reaches of the Yangtze River

Wi

species

ecological guilds

34 E  Anguilliformes

g6Fl  Anguillidae

H A Anguilla japonica
#H:f2H  Clupeiformes

2%}  Engraulidae

JIt%  Coilia nasus*

FIRET  Coilia brachygnathus™
% H Cypriniformes
MGkl Catostomidae

i) Myxocyprinus asiaticus
i} Cyprinidae

B Mylopharyngodon piceus
¥t Ctenopharyngodon idella
FRIRES  Squaliobarbus curriculus
%  Elopichthys bambusa

WK%  Hemiculter bleekeri*

4% Hemiculter leucisculus*
ZIHEJF BN Cultrichthys erythropterus
fif§  Parabramis pekinensis

i Megalobrama skolkovii

[#13k#5  Megalobrama amblycephala
SRS

Culter alburnus

IKIRAH  Culter dabryi
S Culter monggolicus
RHEA  Culter oxycephalus

RKET  Culter oxycephaloides
A5 Toxabramis swinhonis*

M Pseudolaubuca sinensis*

R  Xenocypris argentea

WRMH  Xenocypris davidi

MEEHE  Xenocypris microlepis

At Pseudobrama simoni*

fiff  Aristichthys nobilis

fit  Hypophthalmichthys molitrix
16kt Hemibarbus maculatus

JE8  Hemibarbus labeo

U ERET  Paracanthobrama guichenoti
M Pseudorasbora parva*
HAEHL  Sarcocheilichthys nigripinnis
1l Sarcocheilichthys sinensis*

A% Squalidus argentatus*
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SF
SF
SF

il v el v A o N @ N o B o o v A o = i = I e v B e B o B o B o o s ol o i o N o N o B i

Fp A RTY

species ecological guilds
Hith  Coreius heterodon 0] RL D
¥t Abbottina rivularis* (0] SF D
Iedt)  Saurogobio dabryi * (0} SF L
Kty Saurogobio dumerili* (0] SF L
HWJEREH  Saurogobio gymnocheilus* o SF L
MY\E  Acheilognathus chankaensis* De SF U
KiEli#  Acheilognathus macropterus* 0 SF U
PEME  Acheilognathus taenianalis* 0 SF U
E R Rhodeus ocellatus * De SF U
il Cyprinus carpio (0} SF D
)l Carassius auratus De SF L
FATRBLEE  Cyprinus carpiovar. specularis (0] SF D
NP Cirrhinus mrigala* SF D
1E8FL  Cobitidae
FAEFENH  Cobitis sinensis* 0 SF D
Vet Misgurnus anguillicaudatus* 0 SF D
KEEEJetf  Paramisgurnus dabryanus* 0 SF D
KR Leptobotia taeniaps* C SF D
RERBW  Parabotia banarescui* C SF D
B85 H Siluriformes
2%} Bagridae
K Pelteobagrus eupogon*™ (0] SF D
Wi Pseudobagrus fulvidraco* 0 SF D
W FE . Pelteobaggrus nitidus* (0] SF D
TLIREEHifn  Pelteobagrus vachelli* o SF D
KWplifi  Leiocassis longirostris C RL D
HEHE  Leiocassis crassilabris C SF D
JERLEE  Pseudobagrus tenuis 0 SF D
K&l Hemibagrus macropterus 0 SF D
fifi%}  Siluridae
fiti  Silurus asotus SF
KOt Silurus meridionalis SF
#/REE Osmeriformes
fRfFL  Salangidae
K Protosalanx hyalocranius* C RL 8)
% EH Mugiliformes
5%} Mugilidae
i Mugil cephalus 0 EF D
#i4t#E Beloniformes
f5F}  Hemirhamphidae
|8 N8%  Hyporhamphus intermedius™ C RS U
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S HEER -
L/l HEARRAY kil AR

species ecological guilds species ecological guilds
% H Perciformes ARFURFE . Odontamblyopus rubicundus* C SF D
figfyifl  Serranidae T REUREM Synechogobius hasta* 0 EF D
" EAET  Lateolabrax maculatus C RS U F G WSURFE B Mugilogobius myxodermus*® 0 SF D
i Siniperca chuatsi C SF D HUFE M Glossogobius giuris* C SF D
KHR#Y  Siniperca kneri C SF D LUGNRFE s Tridentiger trigonocephalus™® C EF D
LW Siniperca scherzeri C SF D Hi#F}  Channidae
K&, Coreosiniperca roulei C SF L ¥ Channa argus C SF D
ffiEl  Callionymidae FEHEL  Mastacembelidae
F RS Repomucenus olidus* De EF D R Mastacembelus aculeatus* C SF D
VAL Odontobutidae %5 H Pleuronectiformes
NEE . Micropercops swinhonis * 0 SF HiEFL  Cynoglossidae
TN YEEE  Odontobutis potamophila* C SF D ERENS  Cynoglossus gracilis O RL D
R3LIEE  Eleotris oxycephala C RS 2 H Tetraodontiformes
IFE A Gobiidae filifl Tetraodontidae
FEEWIURFE  Rhinogobius giurinus* C RS D WESUZR 7t Takifugu obscurus O RL L

e FORPRER O, 8Tk IR, PR R PE R, HO ML, De WERMEMI, CARIMEMZE; U P LEMIK, L HNE

125, D.JREMA; RL. SR A, SF. oKE Bk,

EF. J] (1R 68 2%,

RS. VLM R 2 K20

Notes: * stands for small fish; O. omnivore fish, P. planktivore fish, H. herbivore fish, De. detritivore fish, C. carnivore fish; U. upper, L. lower, D.
demersal; RL. river-lake migratory fish, SF. sedentary fish, EF. estuarine fish, RS. river-sea migratory fish; the same as in fig.2

KA TR a2, i,
fisk . I RHBE A, PURPIEESE 40 B, EYIFR
B 47.62%; TRIFE T aSY R R D, s
EE 2 M, S EYFRER 2.38%(& 2-¢). IrA i
Zep, PEUL/ENESR IR 53 R, R R R
63.10%, FEERPEDN A PEON A2IE 27 Bl HRIK
PR RI S, LA Bl 5 RBIRNELY 4.76%
( 2-d).

23 BRUFENZESMH

2[R g SR R, SR BE R g 22 5
F(P<0.05), THEWFERZ R 66 Fir, iDL
YR s 57 B, IXBEEHFE 45 Fh (55 2).
BT R, e R B (P<0.05) 388
B ARE X ZER BE (P<0.05), HalkR
B2/ N7 =i s

XL R BN, WEM 4T, FREF
MRk ZE Y PB4 25 5 1 % (P<0.05),
FRYMEIRZ N 108/, BERaREERE N
7737 R, AWMU D 60 B, RKFE MR
/DN 5292 8 REE SYME. ANE
BEHEA R, BAEMRER D E (P<0.05) & TH
B, FEMAZMERBEEFAWL (£ 2).

KV R 25 /YK Jaccard’s 2500 T 0.50~
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[RIEF, KI5 3T, Jaccard’s ZRECE K, AL
PR, ANt B AR BE Y Jaccard’s RELH
0.73, T2 B A28 BE Y Jaccard’s RECH 0.60,
B PR BRIV Bt S Vs ARARLYE B ik b 22 b B A
ZEE B (GR 3).

24 SABPEMBM

KL T W IR B K T 500 114 £ 2545 6% 4
o, . BESE O R, MR, b AR
() 54.68%, i Mt B 52.37% (£ 4). IRI
AT 100~500 AU FISF HRAE . AMmEeE | 5% 18 Ff,
RN WEH WA, O WL R LR IR K E TR
FRSHR 6 . ANl . 7 3 FP, BCH LAY AP
REBELFR 16 KW Sl 3 R, —i
Fl (10<IRI<100)12 F, ELHGAEH . KIRSE . HA
wR S, /> WP (IRI<10) 45, FEMAEEF %R
PR R IR AE f, MR Bm Pk | FA B
B DLRREE | AR | N ST Eifn
/N B £ S /N R BRI R B R A A i
A 35 /N S BORE X B R A I . TRT (L HEA
B 20 P A, /AL 2 1 A, N B BGE
) 60.49%; T B Y A7 23.41%(F 4).
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Fig. 2 Fish ecological types in the lower reaches of the Yangtze River

1. demersal egg, 2. buoyant egg, 3. drifting egg, 4. special egg

#2 KITHEEYM. REREVENTES BEHRER)

Tab.2 Species number, quantity, and weight of fish in the lower reaches of the Yangtze River (mean+SE)

¥8br  index

YR EUF species no.

i/ quantity Hii/kg weight

756 spatial BB Anging-Chizhou
1% B  Tongling-Maanshan
T Nanjing-Yangzhou

@B Taizhou-Nantong

it

By [H]  temporal

bt}
ZE  spring
5

b

summer
#ZE  autumn

XZ%  winter

64" 8030+198° 393.89+13.19°
57 7236+155" 293.97+52.23°
66" 5338+108° 587.09+£38.28"
61° 4085+121¢ 454.18+29.57°
70° 6632+165" 325.54+16.77°
68" 7737+288" 290.49+20.32°
61° 5028+163¢ 501.30+38.07"
60° 5292+89° 611.81£55.26"

e FSIEHR R bR NG T REROR 22 53 10 % (P<0.05), R IH]

Notes: In the same column, values with different lowercase letters superscripts mean significant difference (P<0.05), the same below

FEDXBRZE 5, I ze i Be A & BAL S5 mh HE 44 Fir 5
AyRpErh, s, DURE | KR, Bi7E T
B, B MTHE @B E R
5HFhEh, ARBEER . A REEIEE L (K 4).
25 SRETFEZHM

KA R Ui#£a2S Shannon-Weiner ZAEMFE4L (H')
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4 3.28+0.17, Pielou ¥J5] BEF5 %L (E) M 0.5120.02,
Margalef & & FEF5 40 (F) y 8.21£2.22, Simpson 1
PUEFERL (D) M 0.9420.11(18 3. & 4), =565 Hi
b, B E B S VLB R R Bl 276+
0.11, 2.93+0.09, LT (P<0.05) THHEHY 3.35+
0.18, HABVLE M a2 2T W 22 5% a2k
WIoy R . Fu AR ECR L A R B ] B
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®3 KIITiFaREE=EamT

Tab.3 Spatial similarity of fish community in the lower reaches of the Yangtze River

X 2k 2B i T B T ESTilE
research zones Angqing-Chizhou Tongling-Maanshan Nanjing-Yangzhou Taizhou-Nantong
2B Anging-Chizhou / 0.73 0.69 0.60
9Bt Tongling-Maanshan 0.73 / 0.73 0.66
THB  Nanjing-Yangzhou 0.69 0.73 / 0.69
#I@E  Taizhou-Nantong 0.60 0.66 0.69 /

F4 KITHEENBMER
Tab.4 Composition of dominant fish species in the lower reaches of the Yangtze River
) i LB A B THE B
C‘V/ﬁfrh lower reaches Anqing-Chizhou Tongling-Maanshan Nanjing-Yangzhou Taizhou-Nantong
species
P N% W% IRl N%n W% IRI N% W% IRI N% W% IRI N% W%  IRI

Py kel 14.15 347 1732 1484 651 2135 20.52 548 2600 9.00 0.76 976 19.95  3.04 2299
P. nitidus

fi 529 12.67 1638 260 7.79 1039 281 1056 1337 835 1291 2126 7.93 1796 2589
P. pekinensis

fife 1.61 1544 1196 1.55 1530 1685 1.27  13.14 1441 1.80  20.73 2253 144 1020 1165
H. molitrix

JL At 950 2.87 1150 1229 475 1704 13.24 6.47 1971 6.42 1.39 782
C. brachygnathus

TR 8.81 1.50 923 6.89 1.64 853 15.41 3.52 1893 6.98 0.64 762 9.60 1.19 1080
H. bleekeri

5% 144 8.63 618 1.12  8.88 750 1.20 1233 1354 2.84 1229 1514
S. chuatsi

s iy 585 1.14 601 801 185 986 517  2.14 731 6.67 0.81 747
S. dabryi

il 2.86 5.00 566 3.72 5.09 882 440 858 1298
C. auratus

B 55 5.17  1.65 562 5.55 229 785 6.19 3.57 976
P. simoni

IA KA 571 8.10 1381 2.20 3.19 539
C. dabryi

i 501  6.57 1158 3.22 5.29 851 2.82 3.51 633
M. skolkovii

KA i 485 151 636 732 171 903
P. eupogon

e | 126 470 596
C. monggolicus

LA 2.71 2.99 570 6.26 1.81 807
X. argentea

fifi 035 10.65 825
A. nobilis

fifif) 6.08 0.28 636
S. argentatus

Hfh 0.65 5.53 619
C. idellus

i ] 481 21.09 2590
X. microlepis

AE AR B 793 536 1329
C. gracilis

o [E ¢ 7.42 324 1065
L. maculatus

Kb fity 558  1.91 749
S. dumerili

g il 319 1.84 503
P. fulvidraco

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn



ERF, 5

IKPA 4R, 2023, 47(2): 029315

zS[E 225 (8 3). AR, BRI ZSHETER .
AR AR W R B S R e

Pielou ¥ 2] JE g%
E

=
T4
i—H ab a
G 3 b b
A
=
2% 2
o
= 1
=
2 0 .
g 1 2 3 4
« T IX B
research section
(@)
& 10 .
3 3 a a
Y a
gl 6
<8

TRy
2L
gn 2
S 0 :

1 2 3 4

WX B
research section
(©

Simpson LA 5 %1

BEEF (P>0.05, [ 4),

0.8
0.6 a a i
a
0.4
0.2
0 L L L
1 2 3 4
WEFLIX B
research section
(b)
1.2 .
1.0 a g
0.8
Q 0.6
0.4
0.2
1 2 3 4
WEFAIX B
research section
(d)

B3 KITHaXFESHEZEER PVIEHRER)
LB, 2 B 3 THBL 4 BEBG BN FRIORERBE (P<0.05), TR

Fig. 3 Spatial variation of fish species diversity indices in the lower reaches of the Yangtze River (mean+SE)

1. Anging-Chizhou, 2. Tongling-Maanshan, 3. Nanjing-Yangzhou,4. Taizhou-Nantong; values with different lowercase letters superscripts mean signific-

ant difference (P<0.05), the same below

26 BERBAFEREWRSHEMETL

2021 4F N 4T SR VT AR AR A A 1 4R,
HFFE R I AR RO R B R BB . JE
W, DR, BERURIZRMN 6 AMTEE, R E
WA 77 B, T Il SR R KAE Y 59.69%, b
2020 4EHGHN 6 Fl, H40F K 8.45%, Shannon-Weiner
ZFEMEFR B 3.17, Eb 2020 4E 3N T 16.54%
AR B 8 ) AR O 11.94 kg/fif-d, 5 2020
AR LU 3G R Ik 138.80%. EYFIEL. ZHMAR
BRI F 55 8% ) i i i Y I K (38 5),

3 ¥R

31 BAARIRSHLEML

KT W22 RIS U SR, ki
G, WVUR, BB EA, i T
I B9 A R IR LSRR A B KT
U A K 84, (L5 K i

https://www.china-fishery.cn

S 129 Ay 65.12%", PR LA T I kAR,
20 T2l 70 AR H DL G | 6 RS AR A IS
R EB . ARBEFEH, KV R iE a2 Fp 2
BB, SCAMRER—8"2, ke
B, AT EAREER TG, 1L 0 28
KILE Y7 DR B HiE 2, SRR TR, 20 tHa
90 AF A A VT e B 2 00,5 900 Vi 3 O D AT
BMRKFR . AUFAAEm s LB AR 2 1 2,
VB [ AR BE AR /N, X 5 20 = ek B
WV G BRI A — e &R, (Al 5 0
¥ . KIS YRR G G & B R AR L 0
I BE T 3R 1 A5 B A W) 2 R R A P,
WEIERB, 0 25 (8] 43 A A% Jm) 5 A2 B2 S5 BT 1 A
R VB UIAROC, MRIF IS TEARNT AR B A= BErh
RIS e et ARG HE 2004
fe, MEYFE. TR RFFR KR,
S b 2T 2 B R TS VA L G2 K X
KRR AR R, KB A AR, kAR b

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



ERF, 5

IKPA 4R, 2023, 47(2): 029315

&
g
= 4
3

R

2z 2

o

=1

=

S .
8 1 2 3 4
2 e

research season
(a)

= 10
{uE 6

8
Ty
2

S 2

s

0 L
= 1 2 3 4
WIS
research season
(©

0.7
= a
Z-JE 0.6 . a a
™ 0.5
N . 0.4
& 0.3
g 0.2
e 0.1
~ 0 . . .
1 2 3 4
B
research season
(b)
& 1.2
s 2 : 2 a
P 0.9
R
2Q 0.6
=
2 0.3
g
n 0 - - -
1 2 3 4
Wyt
research season
(d)

4 KITHEXFESHMSITER BIEHRER)

LEE, 22585, 3.8KFE, 44F

Fig. 4 Seasonal variation of fish species diversity indices in the lower reaches of the Yangtze River (mean+SE)

1. spring, 2. summer, 3. autumn, 4. winter

x5 KITHELFFEESFRITEL
Tab.S Annual comparison of fish eigenvalues in the lower

reaches of the Yangtze River

) oy
FHIEE year R
value - historical record
2021 2020
YR species 77 71 129(19794F)%
H' 3.17 272 2.77(2018—20204F)*
CPUE(kg/fffi-d) 11.94 5.00 /
T *FIR2018—20204 KR R B H K RE A AT B R K il B

FLrh
Notes: *stands for data 2018—2020 from Freshwater Fisheries Research
Center, Chinese Academy of Fishery Sciences

R Z ™, il A B TR, RICT
WK TR, AN SR BT BR ™ H,
P S (] s, YR, SRR,
RAICT Wt A7 e W /N 3, S50 |
IK PR S KR B BIE S 25 SRR A 28 3 #1126
PR, NS A 64.72%, 5 TR
SRR PO K BN 1 28 5 UL, SR
TLZPRBOH L, LBl i) 2=, 483/ N feqR
RARBE LR A AR PRE o3 A B2 g 4l 15 3L 7] 4
BIEER, SRS RN, MR &85

R E K7 2: 2 E /) sponsored by China Society of Fisheries

EE A B2, MmN ERE
WAK . AR TEME R RN A0 55 —J5 i, K
B rh /N 2 2 o i A 0 2 AR S IR A T 1
AFENE, SR S5 /N AL A —
PN, KA S L e, 16 EH f 2R
TR AR S R BERRAR, RETR R PRS2 BBy, ™
TSR VT A M i bR L 2021 AR R
AEARE YA 1 AR, VLTI A A 2020 423
K 8.45%, ZAEPEFEELIL 2020 4EHE K T 16.54%,
WAL 2R WA AR U BUR XV IR A B TR VE - .

3.2 BABELHFTETR

K VT F Ui 1 2% Shannon-Wiener 85 2~ 3.28,
Ab F Magurran®™ #8512 K 1M 48 50— B a [
(1.5~3.5), mEZHEEm. KILTFAaRER
JERE ORI ) R HC s (3R 3), UEITHEVR 45l 5
%, BEVEARXRRE . ARIXEkA, TR A
MR, SEOKCARFFTERNES
MDA A S, THILER MR A A
TR %, BRSCTAA TR . ZUETT . FEUEHT
WIRBIZ A, RIDINAE R BrEm. +
BEUNEE BTV YN B ] S BRI T 1) AR

https://www.china-fishery.cn



ERT %

JKPE 23], 2023, 47(2): 029315

ARG AN, T A ML R X, R
BT FE YRS, PV TR B
KA B AR, MR RE, BEEL
2%, THILBGE A A Mo K ILTLIR A S A
SRR IX . BULRVLIKIEE R AR XKL
Py B VU K 5 A0 [ R PR 7= R R IR X, R
PEF L SRR, KBRS R AF, JRKAAEY
MR RS, WS ESE, BRI
B AR A S A i — 3K, AR N P
ARSI EER, FEARTES A T
2250,

KL R REVE 25l S rh S AR L, H2HE
PEFE RS 6] 22 91 B3 (P<0.05), T 5 ITBZREE
PR E S TAEE, TR BRI MK Z,
R SRR AR SR I Y R
KRR S ASAR IR Z A B R, R A
T B, BETESS R ZREE K, Iy
) T g 4 1 2 N ) [ N b s S |
UG S i 2 AT 5 [ £ R AR AR A AR
Y R A I B B AR e 3—8 1, BHH K
Wik 4—6 H, WA KEAMFERAINA,, BARRK
Wi A RBO Z RIS RO R, B
R R . AFKIREAE, MISH BRI E
JEWSE, HETOREAL, ML, Sk
T3] 1) £ S o B U BRI

KITFlE A S Ay £, MWL, #
b 3 NG b T B = o e U ) S e
BETER . KILIE ARG, KILTFURLAAR
BYEAE N EY, SR gk, ME
PR BRI E MR, AR
BeTE, DRILXT EREE RS N BE T, AR AR SR
K. REMAREEHIE, BEFRESE, ZA
G BT AR R T, R AR 2 A
WAL, B R B AR S R R AL
AN I 555 F it A i, AR UR B
R TE SR BIL . AT, IRZMEY
PP AT 46.43%, X 7T BE-5 1 20 0 EL 3 AR TR
RIS S VPN BT, R s o IR 3 5 A Y,
33 BAHEEMRZHMNEZNER

R, @i AR BRSNS
RIS SO Fe AR, LR 2540,
IR FER B Sh T, BT, RIT Ty
Tl o s 30 S O el /L, A1 2 A5 K A A W i I

https://www.china-fishery.cn

10

UM 24 3 AT (1) SRRFHAGR . SCHkHR
AL, KAIT T ARG RGN, B btz i
THE AT, SR T 0L AR TR
B LG 5, K AR IE L RE TR L AR PR
PR SRR IR . Q) R, K
A TR ERUK AT, Pl RiR K S 2mk
FHEHER 5 fUIE BRI AR B IIR T, KR
RS ET R, KR R A AR
g, SEUATEN . RIS, MBS T
Beft . mirpfbRf, Rl SRR, ek
S Q) BT K . RATHARAR I S RT, 53
RHG RS T, ARTRHEIRVR, @/
e AL R A AL ™ RV AR S )
I RS R AN AP AE, R 45
LA EVER A 2 A R T

(& 7 WA AU S P B & i Al 22 &)

SE 3k (References):

[1]  HEF, E4hfR, 22805, & KA #k (M) Ll L
B R, 2006.

Zhuang P, Wang Y H, Li S F, et al. Fishes of the
Yangtze Estuary[M]. Shanghai: Shanghai Scientific and
Technical Publishers, 2006 (in Chinese).

FRECE, RARB, KL, & RIL 2RI B AR & K
Wb 2 B ERE BE 5E ], 1A L4, 2006, 18(6): 670-
676.

Zhang M Y, Xu D P, Liu K, ef al. Ichthyologic survey,
and primary studies on diversity of fishery species in
Anging section of the Yangtze River[J]. Journal of Lake
Sciences, 2006, 18(6): 670-676 (in Chinese).

i B[R & SR S 7/ L T~ ) O | e S
[M]. Fb2 i RsE, 1976: 221-229.

Fish laboratory of Hubei hydrobiology institute. Fish of
Yangtze River[M]. Beijing: Science Press, 1976: 221-
229 (in Chinese).

P T R R AR K RN R BER DR X PR B
SR PN BIEFE[I]. TLPEAL L, 2013, 4(4): 359-361.
Cao B W. Studies on environmental impacts of river
training works on aquatic germplasm resources conser-
vation area[J]. Jiangxi Chemical Industry, 2013, 4(4):
359-361 (in Chinese).

W, Wk, T E T A A AR K IE DY K R AT
BHGE B RS ARKIT, 2019, 50(5): 5-9,14.
Jiang N, Jiang B, Lei G P. influence of waterway regula-
tion project on habitat suitability index of four major

Chinese carps in Dongliu channel in lower Yangtze

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


http://dx.doi.org/10.3321/j.issn:1003-5427.2006.06.017
http://dx.doi.org/10.3321/j.issn:1003-5427.2006.06.017
http://dx.doi.org/10.3321/j.issn:1003-5427.2006.06.017

EHRT %

JKPE 23], 2023, 47(2): 029315

[10]

[11]

[12]

[13]

[14]

River[J].
Chinese).
X, FAR, BUTHR, 5. KL T Ik TR 2 f 258
TEERIE[)). B2 3, 2021, 40(5): 1491-1498.

Deng C, Wang Y P, Yan Y J, et al. The characteristics of

Yangtze River, 2019, 50(5): 5-9,14 (in

nearshore fish community in the lower reaches of
Yangtze River in autumn[J]. Chinese Journal of Ecology,
2021, 40(5): 1491-1498 (in Chinese).

MR K, PVIE, B, & KL TF i E AL BUK R
75 G JOonS 0 28 B B RS A D], K AR AR A4, 2002,
26(6): 635-640.

Chen J C, Sun Z Z, Qu J H, et al. water pollution and its
toxicity to fishes in the major areas of the lower reaches
of the Yangtze River[J]. Acta Hydrobiologica Sinica,
2002, 26(6): 635-640 (in Chinese).

PRAR I, AT i LI S5 0 S b 22 FE Ak O
[D]. AL UKL R 2, 2010.

Xu D P. Study on fish community composition and biod-
iversity in lower reaches of Changjiang River [D].
Nanjing: Nanjing Agricultural University, 2010 (in
Chinese).

FROR R, Bk, RI4RT-, &6 KL it b BE R AL 5 A
RN HE[T]. AKAEE AR, 2002, 26(6): 685-690.

Chen D Q, Duan X B, Liu S P, ef al. On the dynamics of
fishery resources of the Yangtze River and its manage-
ment[J]. Acta Hydrobiologica Sinica, 2002, 26(6): 685-
690 (in Chinese).

RANSR. T ERR KB IAE R [M]. B 50 LA RHEEOR
HipA, 1995.

Zhu S Q. The synopsis of freshwater fishes of China
[M], Nanjing: Jiangsu Science and Technology Press,
1995 (in Chinese).

5 55, Rl K E M]. L B RFERE AR H
hiet:, 2005.

Ni Y, Zhu C D. Fishes of the Taihu lake[M]. Shanghai:
Shanghai Scientific & Technical Publishers, 2005 (in
Chinese).

TR, ER, wFHE, & KL PR K8 1 38 B
G5 S 2RI [T]. AR, 2020, 40(7): 2417-2426.
Wang Y P, Kuang Z, Lin D Q, et a/. Community struc-
ture and species diversity of fish around the Xinzhou
shoal in the Anqing section of the Yangtze River,
Chinal[J]. Acta Ecologica Sinica, 2020, 40(7): 2417-2426
(in Chinese).

Pinkas L, Oliphant M S, Iverson I L K. Food habits of
albacore, bluefin tuna,
waters[M]. California: Fish Bulletin, 1971, 152: 1-105.
VR EE 2, ZR7K AR, WAOHT 4 . e il o I I AR K I ) 2
YIFp Z R R 5C[0). A2 2 KR, 2007, 15(4): 373-381.

and bonito in California

R E K7 2: 2 E /) sponsored by China Society of Fisheries

11

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

Chen G B, Li Y Z, Chen X J. Species diversity of fishes
in the coral reefs of South China Sea[J]. Biodiversity
Science, 2007, 15(4): 373-381 (in Chinese).

Shannon C E, Weaver W. The mathematical theory of
communication[M]. Urbana, IL: The University of
Illinois Press, 1949.

Pielou E C. The measurement of diversity in different
types of biological collections[J]. Journal of Theoretical
Biology, 1966, 13: 131-144.

Margalef D R. Information theory in ecology[J]. Genet-
ics and Systematics, 1958, 3: 36-71.

Simpson, E H. Measurement of diversity[J]. Nature,
1949, 163(4148): 688.

Whittaker R H. Evolution and measurement of species
diversity[J]. Taxon, 1972, 21(2-3): 213-251.

Pl WM, DI, A DUV SRR 2 R A
AR, H EDK AR, 2010, 17(2): 298-311.

LiJ, Li X H, Jia X P, et al. Evolvement and diversity of
fish community in Xijiang River[J]. Journal of Fishery
Sciences of China, 2010, 17(2): 298-311 (in Chinese).
XU, BN, PIEE, S, 2RV T Ui 2 0 ) Bt SRR TR
AR RFEL]. %25 38, 2011, 46(2): 1-11.

Liu Y, Lin X T, Sun J, et al. Fish community changes in
Huizhou segment of Dongjiang River[J]. Chinese
Journal of Zoology, 2011, 46(2): 1-11 (in Chinese).
FRIBETT, TV, £, & KL% REVLIK LA
B B R TE 45 [0). AR R, 2016, 36(7): 1832-
1839.

Zhang X K, Yu D P, Wang H L et al. Fish community
structure in main habitat of the finless porpoise, the
Anqing section of Yangtze River[J]. Acta Ecologica Sin-
ica, 2016, 36(7): 1832-1839 (in Chinese).

AR e gt 0y e BRI LR 1R S PR 20 A 5 0 (7],
TLVE AR, 2002(5): 40-41.

Liu G G. Analysis the reasons of Tenualosa reevesii
resources decline and the recovery strategy[J]. Jiangxi
Agricultural Science & Technology, 2002(5): 40-41 (in
Chinese).

AN, £, £F, % o5 R & AR R
AT NIRRT, K= 244), 2013, 37(5): 705-710.

Shi X T, Wang B, Wang X, et al. ontogenetic changes in
schooling behavior during larval and early juvenile
stages of Chinese sucker (Myxocyprinus asiaticus)[J].
Journal of Fisheries of China, 2013, 37(5): 705-710 (in
Chinese).

e 6, AW, M, & bl 2 B 2R
TE 2 08 SR RFAE[T]. IRBERI2EIE AT, 2019, 32(3): 447-
457.

DuLF, XulJ X, Li Y B, et al. Fish community charac-

https://www.china-fishery.cn


http://dx.doi.org/10.1016/0022-5193(66)90013-0
http://dx.doi.org/10.1016/0022-5193(66)90013-0
http://dx.doi.org/10.1038/163688a0
http://dx.doi.org/10.2307/1218190
http://dx.doi.org/10.3724/SP.J.1231.2013.38460
http://dx.doi.org/10.3724/SP.J.1231.2013.38460

EHRT %

JKPE 23], 2023, 47(2): 029315

[26]

[27]

(28]

[29]

[30]

(311

[32]

[33]

[34]

teristics and spatial pattern in major rivers of Beijing
city[J]. Research of Environmental Sciences, 2019,
32(3): 447-457 (in Chinese).

T, st B, Tk, . FE I R R A
V] 3 BT 5 5% i BT 23 A (D). PR SR RL AT A, 2018,
31(2): 273-282.

Wang X N, Peng S X, Zhang Y, et al. analysis of fish
community spatial heterogeneity and its driving factors
inthe Luanhe River Basin[J]. Research of Environ-
mental Sciences, 2018, 31(2): 273-282 (in Chinese).
WREZE, EEE, R4, 5. S0 I M R R
Je L7 SRAR[T). A2 AR, 2010, 18(2): 169-174.

Ru H J, Wang H J, Zhao W H et al. Fishes in the main-
stream of the Yellow River: assemblage characteristics
and historical changes[J]. Biodiversity Science, 2010,
18(2): 169-174 (in Chinese).

BEN, B, BIRTY, & KBRS A E
FEME[)]. A2 &, 2011, 30(12): 2836-2842.

Mao Z G, Gu X H, Zeng Q F, et al. Community struc-
ture and diversity of fish in Lake Taihu[J]. Chinese
Journal of Ecology, 2011, 30(12): 2836-2842 (in
Chinese).

XM, = ik, PRIGTE, &5. B9 PN HUK 2 1 28 BV 45 44
FRAERT FL[I]. KVL IR 5 5 3R 88, 2012, 21(7): 843-
849.

Liu C C, Gao X, Lin P C, ef al. Fish community struc-
ture in Gezhouba reservior[J]. Resources and environ-
ment in the Yangtze basin, 2012, 21(7): 843-849 (in
Chinese).

Pauly D, Christensen V, Dalsgaard J, et al. Fishing down
marine food webs[J]. Science, 1998, 279(5352): 860-
863.

Rochet M J, Trenkel V M. Which community indicators
can measure the impact of fishing? A review and propos-
als[J]. Canadian Journal of Fisheries and Aquatic Sci-
ences, 2003, 60(1): 86-99.

Magurran A E. Why diversity?//Magurran A E. Ecolo-
gical diversity and its measurement. Dordrecht: Springer,
1988: 1-5.

THE, mEC, R, . KL AR U TE B XL
TR B BB (0 52 mA (0], 28257241k, 2012, 32(4): 330-
334.

Yu D P, Huang M Y, Zhao K et al. Impact of river train-
ing on the population abundance of Yangtze finless por-
poises in Dongliu section of the Yangtze River[J]. Acta
Theriologica Sinica, 2012, 32(4): 330-334 (in Chinese).
i, A, £0%, S KD N E LA AL BT
B KT R LMD KESFRE, 2018,

https://www.china-fishery.cn

12

[35]

[36]

[37]

[38]

[39]

[40]

[41]

39(6): 73-80.

Cao G, Li P J, Wang Y, et al. Study on fish community
diversity in the North of Hechangzhou section of the
Lower Yangtze River[J]. Journal of Hydroecology, 2018,
39(6): 73-80 (in Chinese).

Grenouillet G, Pont D, Hérissé C. Within-basin fish
assemblage structure: the relative influence of habitat
versus stream spatial position on local species
richness[J]. Canadian Journal of Fisheries and Aquatic
Sciences, 2004, 61(1): 93-102.

FECH, S, A, S BRI TR E S0 A R IR
£ BRI 2 8% R [T). SIS 58, 2013, 34(4): 417-
428.

Wang W J, Chu L, Si C ef al. Spatial and temporal pat-
terns of stream fish assemblages in the Qiupu headwa-
ters national wetland park[J]. Zoological Research, 2013,
34(4): 417-428 (in Chinese).

W 05T, R, TR, TR A 2 RV S5 A B L S
BR[N] AKAEEYHR, 2019, 43(S1): 42-48.

Jiang Z G, Cao L, Zhang E. Spatio-temporal variations
of fish assemblages in the Dongting lake[J]. Acta Hydro-
biological Sinica, 2019, 43(S1): 42-48 (in Chinese).
B2, RE, BRALAR, &5, UL 35 F bk g IE At
K AT P £ ST TR S5 MU RRAE [J]. K77 223K, 2012, 36(8):
1234-1241.

Hu Z J, Wu H, Chen L Q, et al. Structure of fish
assemblages before drinking-water supplies in Qing-
caosha Reservoir of Yangtze River Estuary[J]. Journal of
Fisheries of China, 2012, 36(8): 1234-1241 (in Chinese).
B Pk, A M. db s A B RO AR,
1995: 188-189.

Yin M C. Fish ecology[M]. Beijing: China Agriculture
Press, 1995: 188-189 (in Chinese).

BRI, T AR, g, &5, UL i sk = 77 1
A RPIFR R AT FU[]. T E AR SR, 2010, 26(3): 315-
319.

Chen J C, Shen G M, Hu H Z, et al. investigation and
study on the aquacultural alien species in the lower
reaches of Yangtze River[J]. Chinese Agricultural Sci-
ence Bulletin, 2010, 26(3): 315-319 (in Chinese).

K%, BE, SRR, & ZWOKYUS AT AT S 7 2
0 JSFEE SEFHIFAEAR AL ). WA REE, 2014, 26(6): 844-
852.

Zhu'Y, Lv S, Hu H J, et al. Changes in fish community
structure in west Dongting Lake after the operation of
the Three Gorges Dam[J]. Journal of Lake Sciences,
2014, 26(6): 844-852 (in Chinese).

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


http://dx.doi.org/10.1126/science.279.5352.860
http://dx.doi.org/10.1139/f02-164
http://dx.doi.org/10.1139/f02-164
http://dx.doi.org/10.1139/f02-164
http://dx.doi.org/10.1139/f03-145
http://dx.doi.org/10.1139/f03-145
http://dx.doi.org/10.18307/2014.0605
http://dx.doi.org/10.18307/2014.0605

48

FART, 5 K7 2EHR, 2023, 47(2): 029315

Status analysis of fish community in the lower reaches of the Yangtze River at
the beginning of 10-year fishing ban and assessment of fishing ban effect

WANG Yinping', DENG Yanmin ’, LIU Silei', LIPeijie', LIUKai"
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Water course in the lower reaches of the Yangtze River is bent, and flow pattern is tangled, which leads
to diverse habitat, and makes it a good breeding, feeding place and important migration channel for fish. In order to
study the fish community structure during initial period of 10-year fishing ban, fish was collected seasonally from
April to December 2021, in the lower reaches of the Yangtze River. A total of 84 fish species from 63 genera, 18
families and 10 orders were collected during the investigation, with dominance by Cyprinids (47.62% of total spe-
cies). Results of the species numbers and diversity indices showed that fish diversity was high in the lower reaches
of the Yangtze River, while species are less than historical records. One-way ANOVA indicated that significant
spatial differences were found for fish species, number and biomass, while no obvious differences were observed
among seasons. Pelteobaggrus nitidus, Parabramis pekinensis, Hypophthalmichthys molitrix, Coilia brachyg-
nathus, Hemiculter bleekeri and other 4 species were the dominant species. Piscivorous (47.62%) and omnivorous
(40.47%) fishes prevailed in species number among the 4 feeding functional groups, sedentary fishes (76.19%)
predominated among the 3 ecological groups, and demersal fishes (46.43%) predominated among the 3 habitat
types. The number of large commercial fishes account for a small part of the fish community, but the index of rel-
ative importance is high due to the comparatively large individuals. The Shannon-Weiner index in the lower
reaches of the Yangtze River is 3.28, which indicate the fish is relatively diversified. In the present study, the rich-
ness index was also high, while community evenness was stable. Overall, the fish continue to become smaller and
younger, the fishery resources declined clearly, fish species, diversity index and catch per unit effort increased dur-
ing initial period of 10-year fishing ban, and effect of the prohibition gradually appeared. In order to consolidate
the effect of 10-year fishing ban, promote fish resources recovery, and optimize fish community structure, further
scientific monitoring and higher strength patrol were recommended in the Yangtze River. Our study can obtain the
basic characteristics of fish communities during initial period of 10-year fishing ban, and can also provide refer-
ence for fishing ban effect evaluation and aquatic organisms integrity index assessment.

Key words: 10-year fishing ban in Yangtze River; lower reaches of the Yangtze River; diversity; ecological group;
effect assessment
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