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Fig. 1 The location of sampling sites in Hukou section on fisheries resources of early life history stages
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Tab. 1 The composition of larval and juvenile fish species in Hukou section from May to August in 2016

KEPTE AN

H Order FiFamily HiSpecies Developmental stage Ecological patterns

#EJE H Cypriniformes i} Cyprinidae K45 Hemiculter bleekeri A-E RL

*E%EMylophmyngodon piceus C RL

‘ﬁﬁCtenopharyngodon idellus B-E RL

*%Hypophthalmichthys molitrix B-E RL

"t A ristichthys nobilis C RL

il Carassius auratus A-E LS

8 Cyprinus carpio A-E LS

MY\ #fiAcheilognathus chankaensis A-E LS

WAt i Abbottina rivularis B-E LS

W] Saurogobio dabryi A-E FS

R0 Squalidus argentatus B-E FS

R Xenocypris argentea A-C RL

UM BA Culter alburnus A-E RL

tif Parabramis pekinensis A-E RL

’ﬂﬁ@ﬁSarcocheilichthys sinensis C FS

Z2 4 Pseudorasbora parva A-E LS

& Elopichthys bambusa C RL

’M@ﬁPseua’obmma simony C LS

4 Pseudolaubuca sinensis A-D RL
fif| VLA 5E Fh Culterinae sp B

it F} Cobitidae BRIV 6k Parabotia fasciata Guichenot D-E FS

Vet Misgurnus anguillicaudatus C-E LS

FRAEAEA] Cobitis sinensis C-D FS

SR Leptobotia taeniaps A-C FS

7% H Perciforms IR R Rl Gobiidae T BEWIHR R #8 Rhinogobius giurinus A-E LS
R R fLRHR 58 Bl Gobiidae sp B

fig %+ Serranidae ifiSiniperca chuatsi A-E RL

KHRFSiniperca kneri Garman B-C RL

il i Bl Eleotridae  /INFR ) i Micropercops swinhonis D-E LS

WSS Odontobutis obscurus B-D LS

5 7% H Siluriformes 2 F Bagridae W 4 Pelteobaggrus fulvidraco E LS

FLIK 3% i Pelteobagrus vachelli A-E LS

#£ )% H Salmoniformes i1 Bl Salangidae KR Protosalanx chinensis E LS

W [T 4R £8 Neosalanx tangkahkeii A-E LS

% 4. H Beloniformes fif Bt Hemiramphidae 18] N Hyporhamphus intermedius A-E ES

#iftJ% H Clupeiformes 2} Engraulidae J145% Coilia nasus A-E AS

244y V H Anabantoidei 2} ff1 £} Belontiidae J&2} 8 Macropodus chinensis E LS

H 8%} Channidae 5,88 Channa argus D LS

#7% H Cyprinodontiformes 7 #f#}Adrianichthyidae & #Oryzias latipes E LS

(R EME: A BTS M B, il o C. 52 i ifF £, D. #Efh; E. ghfl; ()4 RAL: YLEHIEIE M8 (RL), B
KL (FS), 1A E B8 (LS), I H P83 (ES), WML 5L (AS); B) ™ TR 50T EMF 4 & S E R

Note: (1) Developmental stage: A. Preflexion larvae; B. Flexion larvae; C. Postflexion larvae; D. Juvenile; E. Young fish; (2)
Ecological patterns: River-lake migratory species (RL), Fluvial species (FS), Lake-sedentary species (LS), Estuarine species (ES),
Anadromous species (AS); (3) “*”: Species identified by both morphology and molecular biology

100 m’; 7H 1H J5 EH A28 H 15 H AT HE o 7 1y 25 i % ek s 2 e 0 — SR R B S RONIEAE, H 4
R RN TR, AR A ARE6HTIH. 10H. 17H. 25H 28 H, HAFHEfh
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Tab.2 The index of relative importance of larval and juvenile fish
CUEN B A e Jb L]
Species South bank point Central point Northern bank point The whole section
T (K% Hemiculter bleekeri 7769.55 3236.21 6301.89 6831.33
UF 2 £ Gobiidae 1233.03 3706.12 629.82 1583.12
fifi Parabramis pekinensis 282.80 41.58 695.53 410.49
i f4 Pseudolaubuca sinensis 50.14 830.73 195.06 287.73
R Xenocypris argentea 40.68 35.89 140.77 96.60
J1t% Coilia nasus 13.01 332.15 <10 92.30
FUMERA Culter alburnus 12.37 43.78 88.93 62.22
ViR f <10 12.90 12.32 20.32
(8] N Hyporhamphus intermedius <10 45.87 16.23 27.34
W Siniperca chuatsi <10 <10 10.98 13.41
T RAFD. IRIZ=100, F WL IRIZ=10
Note: Dominant species. IRI=100, Common species. IRI=10
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Fig. 2 Rank abundance and occurrence of the larvae and juvenile species in Hukou section from May to August in 2016
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Fig. 3 The daily quantity of larval and juvenile fish species in Hukou section from May to August in 2016
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Fig.4 The comparison of average density and sectional space of larval and juvenile fish in Hukou section from May to August in 2016
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Fig. 5 The dominant and common species of larval and juvenile fish at various times
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Tab. 3 Statistical characteristics of the first two axes of the RDA analysis from Hukou section

ZR11H 43 Lk Cumulative percentage variance

A =] . - A - SRS IR
Place Project Eigenvalues Spec1es-env1_r0nment mﬂj . CF@% PABIAEE . Total eigenvalue
correlation Species (%)  Species-environment correlation (%)
il 0.055 0.258 5.5 96.7
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Hha 0.881 0 93.8 0.0

RDAHEFF B SN H 10 A7 FE £ 06 55 PR 85 2% 14
(AN [ 3 SRR S5 (1] 9) o 7 FR Al 1 AN il 24 A 1 ~F T
b, S5 S R R KR(T), 52k e ki
751 2 7K I B (FLow) A% W 2 (SD) . W 5 3R 85
KT 195 R B, DR (SP1). 8] T (SP9) 57K
It BRI B TR AE OC, T KR 2 RO G iR R
#RHSP2). 4R (SPS)5 /KR 2 IEAHC; Bi(SP3).
FAMEGA(SPT). UK #1(SP8). #f(SP10) 5 /K i &
3% 2 AR O Bl (SP4). T (SP6) 5K
T KRR B R Y 2 OE A G
3 Wi
3.1 GOV FHEGYIMAER

WL BATHEA A RECNEE, AT ARILEE
TORETHI2BI3OAN KB, LA ME KL . HF5E
Rl . RIS, SR AT A R
fih 8 2R TR 5 LU, w AR R )
i, FMEG . DU . (A RIS . [ ocEE
2 I2E 200 74F 55200945 % 3] 1YL B 1 B 035 1 3k
1T 725y, LR 7R ET6 H 7R 261
Rl MR R LA Fi e . S G, I, Bi%E
N, HrR KT fE A 2 b, KR T
I 1 % Y VI RS o AR VR 2 O P AT R
i WP AL A £E AT L 22 13, VR A s #
55 1t AN IR, A7 A VA AR T3 e £ 2
o bl A, (AT AfE o R g PR R VR 4 R A /N
1255, X T A e £ 25 B SR e D
R A L& BT R BhliE Rk RE ), AT H 3Rk P S,
T FE AT 0BT AL T SR mt B B, B A
5 &I RUKR A E%8 5 1 ab T AP,
FHVR SRS . R, Wi ERH 5
FAE BT AN TR AR R VR AR A0, S TR ] 3 RN B HR AT
T £ E TR AIE 222 30 0 5 Sy i g
32 {FHEERNEEEN

i R AR G SR R B S B e T
G LA P B N )Y 3 1 VT B A R B R AR A A
B[R] ROBE b 040 BT 3R 0, A7 HfE L E AR P ES H T

0.4

SP8 SP5
P

0.8

K9 VLB AT HE B ) Rh- PR ¢ RIWRDA — 4EHE 7 K
Fig. 9 RDA biplot of larval and juvenile fish species and
environmental variables in Hukou section

HETH BRI KELRDL, 6 A N S % s B[y,
X T RE A T R B T i £ 2 e A
B, R I )R L SR R 0 REVE S5 A
Az i S SR I (PN YR ) R A R 55 R (R R K TR
o PRI 25 77 TH G D I 4 70 4 S 1 73 1 R &0 o
P ot AL AR A7, BT AR,
A PR (AR & 2, 2 SR L2 SR A i,
A7 O AR AR R F RPN 7T, (AR
B HA AT FE 8 B — L o B D AR LT AR 5
Fobv ey B0 1, LA [RDRE 00 2 0 sk S mg 0 L £
IR 250 = Uk 2R X VT B L 30 9 Y PR O 9 o i
Fll6 H e W i) 5 85 S5 P R IF a6 B 0, WE SRS
AT — 5, KR iiE L H LREENEE . SRR
PR RO R 2, AT f o B T 4 DAL A SR AT
N, BT, R R 5 1) B,
T VYT B AT £ 2 5 15 0] S0 e 0 14D 3 < A ke )
— e Y. BRI R T M R
2 WOV S HARE, A0 TR P TR N
IR P R R Z ARV — AN E R, VL
Ty 2 e 2R B A T KA T NV AT B
TG BN, AR EELE2007—20084F 0 KT DU K 58 1. 4))
NS R BT A R I VL BOKAL S DY KK
4 NI B IEACR R, 456 IO &K
ALK B PR T v, A £ ) P S R 3 P T B



150 K& A& Y ¥ 43 %

ZIEFNEEARL, W KA A ARl 1 B A £
EEMIEE R —ER, XA R R T
S VYL BV 2 g 2 A P,

FII B, 88 15 T A A2V A e T 280 B
B 7 M0 R R 5 KK &, TR T — 2%
T K BT L YL BE RO TR T
L PR B Ry, ool s R, Jevb
4%, (AT FL AT A £ RS IR T PR A B, 3 AR
0 BRI A B SR 5
] b, 5 A B AN R 2R 0. B
RS ALRES VEPS: 78 {FS R M v
I (0 PR 378 BELBOR, A BEAT RO b FERE AR At
TURR . PR 1T i DL BH A 1 158 2
FEVEREAT OR3P, B UOK ) DL BOX — KT S
80 ST 10 S e T A Dy L K A AR ) DR R A PR A
X 45K
33 NMERFSHMOLIRFHESREENXER

RDAJIHTEE R, /Kl GUEAIE
S M - HE £ 0 i 2 A 1) B A IR o A AE £ (1Y
AR S AV 2 RRAN R 52 B AN A TR 3R K52
111178 H1 2 R A ST A7 S RV, 2 2R 2 SR 5
IS5 AL 7 8 R RS Py A B LA A 2 AR A
E— R IR T BRI, KR
FE s AR T L AR A R AR S A T BT
T, AR A 5 SRR I VT B % #5677 Y B ik
HIRELE21.5-27°C, 1% 5 B e 2 IR R
Pl 72 OP A R B R A A A BT R K
i, MR S 5 E W] A A W SO 5ROk
B, AEATHE LS B L REE B I R B — > 2Rl
IR . 3 YRR S B AR A YRR K/
—ANGRE AL, 1 R B A L P 2 R R
fr REE R o E 82005
1200655 i B 38 B 35 AR A DA YT 5 88 FH 78 2 Y
Ak H BT 7355 1 7808 I A 42 ok [ 775 o £ B I 252
KRNI 5 BE W AR AL, W] REXS f SR 7 O
PR R . )R 5K 1B B EE AN
B R IEME R, RN 165 N T ST
BfF I R Pt R s, A K R T 3 PN B
BRI TI 5 (1 OSSR IR 3R, A D A5 ) S BE  HA
BB SRE , AREN AR R R E . R
FAREYIR ER, AW 2R R A HE VR 45 M S R
FR, U T SR A PR/ IN IR T 5 A o A A
AR SEEHE B, ST, RESRmA
A BRL 3R RAR N WIT T8 FL AR A0 5 ] 1 B AT i fh R
AL P S S

34 OGO & FRRIPEIEIL
S5AEEHERT B R ERILHESES
RGN T BRI FR 8 B e R, KV O B 2K
THE V& 85 A6 10 2% 39 55 3808 B 9 % KT PR T 9 e e %
BORICERE T iz 5m . b T e UO 7 7F J 7E 22 4
B, A 708 45 A 24 1 1 Rl A B ORI BT &
G HT, T IR FT R I N R VT B Rl £ % Y5 R
7, SEE W VT BB R 1) f R BETE S5 1, o B A7 FiE
0GR AR B A SRR R . N T A A
MR E S RGENEA, IR A&
B RGO AR T R il B, 3T LA
A2 B AR SO 90 45 B3 () AR VLI By B 4
ARV . A AR VT B S 4 T AR A e IR IR
VLI ) B AR, (T A S i P IR i
NS AR ENE . Q& T it EHE, 454 7
SRk i L B A RO T %, KT R R
R ETHREAR, BT E A AR .
Q)Z LRSI AL AAF MR T . a2k
P HEE IS Bh RS AN, W L HE K
15 L3l AT FE MR BB T, 46/ T AR A 25 ],
BRI T AT HE O BT 450

SEHL:

[11 Cao W X, Chang J B, Qiao Y, et al. Fish Resources of
Early Life History Stages in Yangtze River [M]. Beijing:
China Water Power Press. 2007, 2—4 [ S0 'H, H8I1,
Treite, & KT S FIR TR, Jb5T: o EACRK L AR
. 2007, 2—4]

[2] Sanches P V, Baumgartner G, Bialetzki A, et al.
Caracterizagdo do desenvolvimento inicial de Leporinus
friderici (Osteichthyes, Anostomidae) da bacia do rio
Parand, Brasil [J]. Acta Scientiarum Biological Sciences,
2001, 23

[3] Chen D Q. Present situation of fishery resources and
countermeasure of proliferation protection in Yangtze
River [J]. China Fisheries, 2003, (3): 17—19 [FRAFR. &
VLY BE YR IR 5 G OR AP0 5. oh K, 2003, (3):
17—19]

[4] Wang C X. The identification of the species in the “Wild
fry” of the middle waters of the Yangtze River [J]. Acta
Hydrobiologica Sinica, 1959, (3): 315—343 [E &%, K
T i35 E IR SRS E . KA EMEET, 1959, (3):
315—343]

[5] Lin G K. A survey on the spawning grounds of the “four
famous Chinese carps” in the Changjiang River after
dammed by the key water control project at Gezhouba [J].
Journal of Fisheries of China, 1982, 6(4): 287—305 [#k


http://dx.doi.org/10.3969/j.issn.1002-6681.2003.03.013
http://dx.doi.org/10.3969/j.issn.1002-6681.2003.03.013

13 Xl

FEASE: KT O B S AT S B S R 9 151

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

TiZE. B PNIUK IR 2 T RR AR IS KL DY R 5% ™
WA, K7 2R, 1982, 6(4): 287—305]

XuZY, Liang Z S, Yi B L. The early development of
coreius heterodon and coreius guichenoti [J]. Acta Hydro-
biologica Sinica, 1984, (4): 371—388 [ & H, PRLE,
S0 S, Wt RE D 0 R R . KA R,
1984, (4): 371—388]

YiBL,XuZY,Liang Z S. Gezhouba hydro-junction and
the four famous domestic fishes of Yangtze River [J]. Ich-
thyology, 1988 [ 51 &, REH, Rk, & IKFIAX
MG RATIIR K . 11257, 1988]

Qiao Y. Early Morphogenesis and Species Identification
of Fishes in Yangtze River [D]. Thesis for Doctor of Sci-
ence. Institute of Hydrobiology, the Chinese Academy of
Sciences, Wuhan. 2005 [FrfE. KITAREMEESRKE
AR, W2t iR S, b B R B K A AT AT
Fir, . 2005]

Tang X L. Studies on early fish resources in Jiangjin
cross-section in the upstream of Yangtze River [D]. The-
sis for Master of Science. Southwest University,
Chongging. 2010 [E# R. &IL L E LB 2 H A
PR T WA R 3, YRR, EIK. 2010]

Xiong F, Liu H Y, Duan X B, ef al. Present Status of
Fishery Resources in Yinbin Section of the Upper
Yangtze River [J]. Journal of Southwest University (Natu-
ral Science), 2015, 37(11): 43—50 [AE &, XL, B oF
5. KL R B VL B SR BUR AR 7. PR K%
2R (B RBLERR), 2015, 37(11): 43—50]

Li M Z, Jiang W, Gao X, et al. Status Quo of early life
history stages at wuxue cross-section of the Yangtze
River [J]. Acta Hydrobiologica Sinica, 2010, 34(6): 1211—
1217 (BRI, 24, MR, 5. KIL UL Byt 28 540
PHRBUIR. KAEAEYZEIR, 2010, 34(6): 1211—1217]
LiSJ, Chen D Q, Liu S P, ef al. Spatial and temporal dis-
tribution patterns of eggs, fish larvae and juveniles at Jian-
li cross-section in the middle reaches of the Yangtze river
[7]. Freshwater Fisheries, 2011, 41(2): 18—33 [Z={H i,
WROK IR, XIZH-F, &5, UL rp il e AT B B B0 B A7 e
45 234 . ki, 2011, 41(2): 18—33]

REN P, HE H, SONG Y, et al. The spatial pattern of lar-
val fish assemblages in the lower reach of the Yangtze
River: potential influences of river-lake connectivity and
tidal intrusion [J]. Hydrobiologia, 2016, 766(1):
365—379

Zhong J S, Yu W W, Liu B L, et al. Seasonal occur-
rences of fish larvae and juveniles in the surf zone of the
Yangtze River estuary [J]. Journal of Shanghai Fisheries
University, 2005, (4): 4375—4382 [#H R, HREF 3T, X1
WA, BB AU I R B A R e S 2 R T A

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Ak, KRR 2ER, 2005, (4): 4375—4382]

Zhang T L, Li Z J. Fish resources and fishery utilization
of Lake Poyang [J]. Journal of Lake Sciences, 2007,
19(4): 434—444 [FRERR, 2R A, T/ BH I f 28 B2 R K it
LRI RN, 2007, 19(4): 434—444]

Hu M L, Wu Z Q, Liu Y L. Fish diversity and com-
munity structure in Hukou area of Lake Poyang [J].
Journal of Lake Sciences, 2011, 23(2): 246—250 [#/%
MR, SRR, XT] 22 R RH W I A It SR v A A B
FhRZ AP, WIERLEE, 2011, 23(2): 246—250]

Cui Y B, Li Z J. Fishery Resources and Environmental
Protection of Lakes in the Yangtze River Basin [M].
Beijing: Science Press. 2005, 117—120 [# 25, ZR4h 4.
WAL A f L IR S BRI bR Bhaf R
1. 2005, 117—120]

Ru H J. Spatio-temporal patterns and river-lake migration
rhythms of fish assemblage in Dongting Lake, a large
Yangtze-connected lake [D]. Thesis for Master of Sci-
ence. Northwest Normal University, Xi’an. 2008 [45/#%
K Nt i AR E Ml R R St Rod v =D @A B B
FUERAIR. Wil 22 A0 3, PYARITTE R, PE42. 2008]
Chen W J, Zhang Y P, Zhao C L, et al. Spcies composi-
tion and biodiversity of fish community in Hukou Sec-
tion of the Yangtze River [J]. Resources and Environ-
ment in the Yangtze Basin, 2012, 21(6): 684—691 [
i, SR, R, &5 LRI DL B AR
MKk KILRIBRE R S8, 2012, 21(6):
684—691]

Wang S, Duan Y B, Chen W J, et al. Status and changes
of fish resources in the Hukou area of Poyang Lake [J].
Freshwater Fisheries, 2016, 46(6): 50—55 [ 4, Bt
i, BROCHE, 5. FBEBHISTIA 1 f 2R R PUIR R &L 1K
Ak, 2016, 46(6): 50—55]

HuML, WuZ Q, Liu Y L. Characteristics of water level
and Its effects on water environmental factors in Hukou
area of Poyang Lake [J]. Journal of Hydroecology, 2010,
3(1): 1—6 [BHAR, R &R, X751 =2, B PRI H KA
T KA. KA E, 2010, 3(1):
1—o6]

Zhu QG. Changes of Community Structure of Fish in
Tongyang Channel of Poyang Lake in Summer and Au-
tumn and Research on Ostolith and Growth of Four Ju-
venile Fish [D]. Thesis for Master of Science. Nanchang
University, Nanchang. 2011 [4<F . B FH MA@ /KIE
R E KRR AR Y KK gt o 5K
FIBEFE. WA 180, BB RS, AL 2011

Wu B, Fang C L, Fu P F, et al. Growth Characteristics of
Coilia brachygnathus in the Poyang Lake-Yangtze River
Waterway [J]. Journal of Hydroecology, 2015, 36(3):


http://dx.doi.org/10.3969/j.issn.1000-6907.2011.02.003
http://dx.doi.org/10.3321/j.issn:1003-5427.2007.04.012
http://dx.doi.org/10.3969/j.issn.1000-6907.2016.06.009
http://dx.doi.org/10.3969/j.issn.1000-6907.2016.06.009
http://dx.doi.org/10.3969/j.issn.1000-6907.2011.02.003
http://dx.doi.org/10.3321/j.issn:1003-5427.2007.04.012
http://dx.doi.org/10.3969/j.issn.1000-6907.2016.06.009
http://dx.doi.org/10.3969/j.issn.1000-6907.2016.06.009

152

KR R

43 %

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

(321

51—55 [k, J7 &Mk, (1506, S5 B0 PR IE LK E A
e AR KRR IR, KAESFERE, 2015, 36(3):
51—55]

HuM L, WuZQ,LiuY L. Time course of the juvenile
major Chinese carps in the Hukou waters of Poyang Lake
[J]. Resources and Environment in the Yangtze Basin,
2011, 20(5): 534—539 [, SR &5k, X151 ==, R
I 1 7RI VY K 5% 4y L B ) R L T TR I
ESIEE, 2011, 20(5): 534—539]

Huang L. Impacts of hydraulic works on fish biodiversity
in the Yangtze River Valley and countermeasures [J].
Journal of Lake Sciences, 2006, 18(5): 553—556 [ 5.
K AR VORHCVT AT B S 25 ) 22 R A 52 i 2 RS
. WIAERLE, 2006, 18(5): 553—556]

Gao L. Diversity and temporal and spatial patterns of lar-
val fish assemblages in the south branch of Yangtze Estua-
ry [D]. Thesis for Doctor of Science. Institute of Hydro-
biology, Chinese Academy of Sciences, Wuhan. 2014 [ /5
. KT H R SR R IR 2 AR S I A R
LA e A L Sl B R e o N SRE SR T W P TE W
2014]

Liu S D, Xian W W. Ichthyoplankton community struc-
ture characteristics during spring in Yangtze River Estua-
ry before and after Impoundment of Three Gorges Reser-
voir [J]. Journal of Yangtze River Scientific Research In-
stitute, 2010, 27(10): 82—87 [XIIHUE, LRAIHK. =K i
BKHT 5 B KL O SRR R BV SRR AE. K
TIRFERBE B, 2010, 27(10): 82—87]

Zhou H, Zhang Z N. Rationale of the multivariate statis-
tical software PRIMER and its application in benthic
community ecology [J]. Journal of Ocean University of
Qingdao (Natural Science), 2003, 33(1): 58—64 [F 4L,
sk B, KA L e G PRIMER [ J5 12 S 88 12 JL7E
JERMREVE LA iR i D R 2 2 A (B AR
220D, 2003, 33(1): 58—64]

WuRJ, LiR X, Zhu M Y, ef al. Multivari ateanalysis
with primer on marine phytoplankton community struc-
ture in mesocosm system [J]. Oceanologia et Limnologia
Sinica, 2006, 37(4): 316—321 [RIRE, Zhidy, KUz,
5. B HIPRIMER B HEAT VR I RE TR S5/ 0 2 0 4
T, HEES I, 2006, 37(4): 316—321]

Clarke K R, Gorley R N. PRIMER v5: User Manual [M].
Plymouth: Tutorial Primer-E. 2001, 91

Clarke K R, Warwick R M. Change in marine communi-
ties: an approach to statistical analysis and interpretation
[J]. Mount Sinai Journal of Medicine New York, 2014,
40(5): 689—692

Khalaf M A, Kochzius M. Changes in trophic community

structure of shore fishes at an industrial site in the Gulf of

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

Agqgaba, Red Sea [J]. Marine Ecology Progress, 2002,
239(1): 287—299

Hu F, Xu Z C, Yao L A, et al. Community structure of
phytoplankton and its relationship with aquatic environ-
ment factors in Jiantan Reservoir [J]. Acta Scientiae Cir-
cumstantiae, 2014, 34(4): 950—958 [#75, VIR, Bh¥e
%, 5. SITE K PR VR R REVE RRE S5 KRR IR 75 &
WEFL. IR 3R, 2014, 34(4): 950—958]

LiwW X, XuY P, Wang L Q, et al. Assessment of phyto-
plankton community structure and water quality in the
seven suburb rivers of Shanghai in summer [J]. Journal of
Shanghai University, 2013, 22(3): 357—363 [Z N E, 1&
T, ERNM, &5, b TR iE R AR A R
i BRI VRN . L R R, 2013, 22(3):
357—363]

Li M Z. Study on the Life History Strategies of Fishes in
the Yangtze River and its Adaption to Environment dur-
ing Early Life History Stage [D]. Thesis for Doctor of
Science. Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan. 2012 [ZZHHEL. KT 8 4E 35 524 3R
TGRS B PR BT . [ e Anig s,
FE BB K AR TR, 5. 2012]

Zhang Y C, Qiao Y, Chang J B. Preliminary study on re-
productive guilds of fishes in the Yangtze river [J]. Re-
sources and Environment in the Yangtze Basin, 2011,
20(4): 410—415 [FRERER, T, 810, KT MR B
FEALRERI 53 IR0 A B AL KVLIR I R 5 3R, 2011,
20(4): 410—415]

Tang M Y, Huang D L. Hydraulic characteristics test of
grass carp, black carp, silver carp and bighead carp eggs
and preliminary prediction of hatching conditions in the
three gorges reservoir area [J]. Journal of Hydroecology,
1989, (4): 26—30 [JHE 0%, B4R, B, 3, %, 6Ok
T35 R AR B8 B A = 0ok 2 DX A 2 1400 28 T K
A&, 1989, (4): 26—30]

Li M Z, Duan Z H, Jiang W, et al. Preliminary analysis
on the diel drifting behavior of fish eggs and larvae in dif-
ferent sections of main stream of the Yangtze River [J].
Resources and Environment in the Yangtze Basin, 2011,
20(8): 957—962 [ZLHARE, Brhde, 45, &, KILFHRA
[FJL B 1 B J A SR R AR B TR AL M) 25 43 . K
TR IR 5305, 2011, 20(8): 957—962]

Doyle M J, Morse W W, KendalL.,, ARTHUR W. A Com-
parison of Larval Fish Assemblages in the Temperate
Zone of the Northeast Pacific and Northwest Atlantic
Oceans [J]. Bulletin of Marine Science-Miami, 1993,
53(2): 588—644

Ni Y, Wu H L. Fishes of Jiangsu Province [M]. China
Agriculture Press. 2006, 32—38 [{i 5, I FF. L1


http://dx.doi.org/10.3321/j.issn:1003-5427.2006.05.020
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.10.017
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.10.017
http://dx.doi.org/10.3321/j.issn:0029-814X.2006.04.005
http://dx.doi.org/10.3321/j.issn:1003-5427.2006.05.020
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.10.017
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.10.017
http://dx.doi.org/10.3321/j.issn:0029-814X.2006.04.005

13 Xl

A KU 1 BR 2 R S5 AT T

153

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

ZRE. Hr EROL H R, 2006, 32—38]

Winemiller K O. Patterns of variation in life history
among South American fishes in seasonal environments
[J]. Oecologia, 1989, 81(2): 225—241

Winemiller K O. Life history strategies, population regu-
lation, and implications for fisheries management [J]. Ca-
nadian Journal of Fisheries and Aquatic Sciences, 2005,
62(4): 872—885

Wang HL, Li M Z, Gao X, et al. The status of the early
stage fish resources in the Fengdu Section of the Three
Gorges Reservoir [J]. Acta Hydrobiologica Sinica, 2015,
39(5): 954—964 [ LLLTN, ZLUAEL, Rk, &, =k X F
FOVL Bt 28 F TR IAR . /KA AR 4R, 2015, 39(5):
954—964]

Liu D Y. Research on embryonic and fish larvae and ju-
venile development of Culter alburnus of Xingkai Lake
and Siniperca chuatsi [D]. Thesis for Master of Science.
Northeast Agricultural University, Harbin. 2011 [XI|7J-F{.
S LT R A AT PR R I R B AT R LRI
B 2 A 10 3, ZRAEAR R, BRI, 2011]

Wu R J. Lake water resources and environments in China
and countermeasures [J]. Bulletin of the Chinese Academy
of Sciences, 2001, 16(3): 176—181 [ R} 4. R E WA %
PEIRB PR 55, EARE BT, 2001, 16(3):
176—181]

Yang SR, Li M Z, Zhu Q G, et al. Spatial and temporal
variations of fish assemblages in Poyanghu Lake [J]. Re-
sources and Environment in the Yangtze Basin, 2015,
24(1): 54—64 [#/0 58, Z2RABR, JRHE T, &5 FPH fa 5
REVR S50 S F L R 3h 3. KD IR 5 3058, 2015,
24(1): 54—64]

Hu M L. Characteristics of water level, water environ-
ment and effects on fish communication and migration in
the Hukou area of Poyang Lake [D]. Thesis for Doctor of
Science. Nanchang University, Nanchang. 2009 [ #k.
A PF ] 1 AKAL S AKIREERFAE 73 H7 S FonS 2R R 7R
T RGN, LA 0, B E KA, B B 2009]

Wu G F, Cui LJ, Ji WT. An Analysis of inversion of
clear-turbid water in the Poyang Lake and the Yangtze

River based remote sensing techniques [J]. Resources and

[49]

[50]

[51]

[52]

[53]

[54]

[55]

Environment in the Yangtze Basin, 2009, 18(8): 777—782
(SR, FETN AR, 201900, Jk T R R B AR 1) BB PH -1 T
AR b 80 B SR ) 23 A TR B R S A, 2009,
18(8): 777—782]

Chen Y Y, Xu Y G, et al. Development of aquatic orga-
nisms and their resources in Honghu Lake [M]. Beijing:
Science Press. 1995, 229—231 [MRH Hi, WF2Zat, 5. it
KA AW R ILGEIETT e, Abat: BRaE R, 1995,
229—231]

Pavlov S D. The downstream migration of young fishes in
rivers: mechanisms and distribution [J]. Folia Zoologica-
UZPI (Czech Republic), 1994, 43(3): 193—208

Wang L M, Hu H J, Wang D. Ecological impacts of dis-
connection from the Yangtze on fish resources in Zhang-
du Lake [J]. Resources and Environment in the Yangtze
Basin, 2005, 14(3): 287—292 [ EFIR, iHE#, £ T.1T
T BEL o 3o ¥k YR X 4 288 DR IR A AR AR R L VLR
PS5 IRET, 2005, 14(3): 287—292]

Shuai F M, Li X H, Liu Q P, et al. Spatial patterns of fish
diversity and distribution in the Pearl River [J]. Acta Eco-
logica Sinica, 2017, 37(9): 3182—3192 [ /5 &, ZE W%,
RURCHT, 55, BRIL/K R B RHEVE ZAEVE 2 0] 70 A A% 5.
AR, 2017, 37(9): 3182—3192]

Xu G C. The gonad development regularity, Artificial re-
production and early life histoiw of Coilia nasus [D].
Thesis for Master of Science. Nanjing Agricultural Uni-
versity, Nanjing. 2010 [#%#XF&. T (Coilia nasus)1H i
KA NLEHE LRI L. L2268,
F R LKA, 2010]

Jonathan S, Rachid A, et al. Environmental factors struc-
turing fish composition and assemblages in a small mac-
rotidal estuary (Eastern English Channel) [J]. Estuarine
Coastal & Shelf Science, 2008, 79(3): 507—517

Chang J B, Cao W X. The significance of fishery in lakes
connected to the river and its resource management coun-
termeasures [J]. Resources and Environment in the
Yangtze Basin, 1999, 8(2): 153—157 [% &3k, HCH.
LTV PR b S e BRI B B LA BE
JE5IREE, 1999, 8(2): 153—157]


http://dx.doi.org/10.3969/j.issn.1000-3045.2001.03.005
http://dx.doi.org/10.11870/cjlyzyyhj201501008
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.014
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005
http://dx.doi.org/10.3969/j.issn.1000-3045.2001.03.005
http://dx.doi.org/10.11870/cjlyzyyhj201501008
http://dx.doi.org/10.3969/j.issn.1000-3045.2001.03.005
http://dx.doi.org/10.11870/cjlyzyyhj201501008
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.014
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.014
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005
http://dx.doi.org/10.3969/j.issn.1004-8227.2005.03.005

154 K& A& Y ¥ 43 %

COMMUNITY CHARACTERISTICS OF LARVAE AND JUVENILE FISH IN
HUKOU SECTION OF THE YANGTZE RIVER IN SPRING AND SUMMER

2

LIU Yi', YANG Xi-Wen', REN Peng’, LI Xin-Feng', FANG Di-An"” and XU Dong-Pu"

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
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Changjiang River, Ministry of Agriculture and Rural Affaris, Freshwater Fisheries Research Center, CAF'S,

WuXi 214081, China)

Abstract: Hukou section, the connection between the Yangtze River and Poyang Lake for the migration route of many
fish species, plays a vital role in the proliferation of fish. A systematic investigation on larval and juvenile fish re-
sources were conducted during the fish breeding period in the Hukou section from May to August 2016. The com-
munity structure, dominant species, fish density, time-space distribution and their relationships with environmental
factors in Hukou section were studied during the continuous 88-day investigation. A total of 39 larvae and juvenile
taxonomic groups including 7 orders and 12 families were identified. Among them, 37 were identified to species level,
one was identified to subfamily, and one was identified to family. Hemiculter bleekeri is the first dominant species and
other dominant species are Gobiidae, Parabramis pekinensis, Pseudolaubuca sinensis. The larval and juvenile fish
density reached its peak level on July 1 with 1230.77 ind./100 m’. The overall fish density showed a trend of decreas-
ing volatility from July 1 to August 15. The cluster analysis divided 6 periods into 2 groups: Late May to early July in
group [ and late July to early August in group II. Hemiculter bleckeri, Culter alburnus, Coilia nasus, etc. peaked in
late June and Parabramis pekinensis, four famous domestic fishes, Siniperca chuatsi, etc. peaked in early July. The
density of larval and juvenile fish on the south and north sides of the section were higher than that of the center section.
Redundancy analysis (RDA) found that water temperature, transparency, and flow are the main environmental factors
affecting the community structure of larval and juvenile fish. Correlation analysis showed highly significant correlation
between water level and larval and juvenile fish density (P<0.01). This study indicates a large amount of fishes of early
life history in Hukou section. The community structure of larval and juvenile fish is dominated by middle and small-
sized fishes, and the proportion of river-lake migratory fishes are relatively high. Larval and juvenile fish have diffe-
rent adaptation characteristics to various environmental conditions. The species showed different degrees of positive
and negative correlations with water temperature, transparency and flow. The results provide the scientific basis for the
protection strategy of fisheries resource in the middle-lower reaches of the Yangtze River.

Key words: Hukou section of the Yangtze River; Larval and juvenile fish; Community structure; Dominant species;
Environmental factors



