FEKRIEE 2017 £ 11 B, 24(6): 1315-1322
Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2017.17002

KIIARSFHEEADLZENRAXEGEK

vk 1 1,2 N 1,2 1 1 ~ oy 1,2
Kk, T, g, R, R, £F
KRR AR PR, Al A L VR P TS0 %, 1 200090

2. LMRRERSE KPR, LI 201306

THE: 2014 4 4—8 H T KT (Coilia mystus) iy =22 ZFE WI7E K VT O SR ATFREL 103 8o 73 AT RUBHFREfAE AT H
WYL IR A 5~48 d, KR 4.20~26.21 mm, ABFFEATT O REFR A T ASFE B BA K, W T XS Hifa(5~48 H
ORI BE B #8194 KA, HAR R R 3 M BE(S~11 B, 12~30 HiR . 31~48 HiR). AW HEEBB, K4
K F 2 Bk 3 (P<0.05), HaRIMA TR AMEAK ., BA Ak ERmigs, 7/ 17-19 HigZ 5HA
KRR 2 5, RASBRIATESTEAK . A5 BRI R, R E Sl K8 s 358 e
19~20 Hils, P aimigdid &, 25 o A4 K o & BRS04 KO8 B B BEE B A TR 8 3000 1B 35 i e as
BRECEN AT N EE; S A KR AER R TH AR, AR RE, Ba2ERi e EsE,

KT8 AT E

XKEEE: RKUE fEMEfm; His, BAT, BAES
FESES: S93 WHARERD: A

BT (Coilia mystus)fAFR XU, #Ekrfa, &
#E 7 H (Clupeiformes), #F} (Engraulidae), %%/,
FE BRGNS AR K, e | AR A
R A0, SR DRy m ) Rk
LA > M, T oo ST, B )
B BRI 29T 10 R A K = B L e T IRV R 3
PEER, N TEHBAMERY), R LR NAEFIE
I — R B SR BT A Bl BRI K
A, EGIEEF MG F AWM A N T2k
AN Y E, R Ry — R e iy 7

Hom a0 L 7 b e i B a1k 254,
o H 0T DAE A BT £ 248 7 1 A= 7 50 A 850k Rt
PR A B 545 H 8 DU a2 B AE KBy
B E KR EF B g sy, HaK
FEHERRRE BE B AT BEAK I T AR A K, A 2 (]
SR AEAE SRR I 1 R EOC R, 2 1T AT LUK 38 H

#SBEA: 2017-01-04; f&1T HEA: 2017-03-28.

TEHRES: 1005-8737-(2017)06-1315-08

AR St A KB S Ah, APREfR
) % B By Be ) HAOR S 0E5E, T ICh T HAE A
SRAEAT T W HA R B 1 0 LA SR 00 A 35 s e A
f—MIrk . AUITE i B s, T
figp AT R4 AfE £ B A R, T R A
KT RA AT LA B RN R B By AR K
DL, RS FL A 7 AfE 42 % B W50 DA SN T 5650
"%

1 #MHEFE

11 HREE&E

ASLI SRAEMTE] N 2014 4F 4—8 H, fE KT
FIKBRE 23 DA (B 1) Ml Qi
TG W(GB/T 12763.6-2007), iR 1 BiA=4)
AT ACEHE, A5 T2 A5 95%
SR

HEWB: R FRWBETI(CIDC-2017-23); Bk 244 55 W 511 H (2017-02-08-00-07-F00075); A Ml W B & 112017

AERYT A DK AE A B0 Y . RIS AT H .

EZE BN HE1980-), B, WFsEil, NG A Kk B A Y 2# 5. E-mail: zhangt@ecsf.ac.cn

BIEEE: EF, B, W5 5. E-mail: pzhuang@ ecsf.ac.cn



1316 [ K R 924 %
oo B 5 otolith width): FE7 S I 150 1)
75 B (pm);
e TR0 L SO0 L T OO A A 7 £
o = PRI 7 T 44 o
HA RSO B o e S 48U Oy ik

31.4 Yangize Sy WisE.

79 Z12 " ‘
3120 S en 3 14 ZHEAIE

. K FH Excel 2007 1 SPSS 18.0 #4744 4347
3L0° Ny XA B AR AT B R R, 4R R
- 2o B 25 S IR 1B 3 (P>0.05), T4 —it

[T WA Hoa it A e o

30.6° £ o ~::;f|:| Y P ocean K FH AR £ % 9] 19 (nonlinear regressiong) 43 #t

121.0° 121.2° 121.4° 121.6° 121.8° 122.0° 122.2° 122.4°E

BT ARV FRUEAFAE £ R AL 15 (o)
Fig. | Sampling station () of Coilia mystus larvae and juve-
nile in the Yangtze estuary
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Tab.1 Thedaily age and body length of Coilia mystus larvae and juvenile at different development stages

PN A {4 /mm body length
KEB B development stage FEASL HWY\ yene
sample number daily age JLHE range X +£SD
YR {141 yolk-sac stage 40 5~18 4.20~7.77 6.23+0.97°
Hi Sl A7 preflexion stage 29 10~25 7.91~12.99 9.65+1.48"
M AE A flexion stage 15 21~32 11.52~17.53 15.23+1.57¢
g
JE 25 M iF postflexion stage 14 30~43 18.91~24.42 21.58+1.69¢
FE I juvenile stage 5 41~48 23.14~26.21 24.55+1.32°
] g

W ANE/ING FRE R 21 1] 25 5P B 3 (P<0.05).

Note: Means with different lowercase letters are significantly different at 0.05 probability level.
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Fig. 2 The relationship of body length and daily age of Coilia
mystus larvae and juvenile

23 BEARARHAKER
R A AT HE 1 Hof K
FHSER, WE 3 PR,

DORSELN NEE S (25

HAKMNS HIgFFGR, 2] 19 HiR, £k
AR, bi=1.37 (P<0.05); N5 25 b,=2.65

(P<0.05), AR HE e, FAT K B
A3

oA s 50K 56 R 5B A KB HL,
M5 HEETFLR, B 17 B, FH PEE K,
b1=1.36 (P<0.05); #HN P Z )5 b,=2.66 (P<0.05),
IR R PR A, B K AR 3 L e
24 EHARHBEKHNIT

A R AT ) A KB el A KL 5
H5HBHIEIERRFR, WE 4 PR,

HAaKk5HBEIETERN y=3.01x"" (R=
0.95). EIE K IAE 20 H 0 i s B4 05,
520 HIRWTHAK S HRHWBLERRZN yi=
7.88x"% (R°=0.88), /LK H#H N 0.92 um/d, Bt
AR B BRIA RN =137
(RP=0.86), A=K E N 1.48 pm/d, HPidisE K,

HA5E5 B EIH RN y=3.87x" (R=
0.94), rBUUA K IAE 19 HIR B 5, 5~19 H
BH A5 S AN IIE KRN yi=8.68x"% (R=
0.87), K #HZE N 0.84 pm/d, NEHEEK,; 4
B A S 2R v=2.39x"Y (RP=0.84), kK ik
A 1.29 pv/d, AHREA K
25 BHARSEE

PV R B — A O — A B iR
oo DA AN A ] R R 8O — A R K,
B H %8 fEARRAE KB, BaTR 8RR, by
R ARSI, MEOREKREA
] 1 (B 5 2%



1318 o K = R 2 %24 %

600 500
= a b
B 500 ° g 400+ °
B y=0.08x2%, R*=0.88 g 7=0.062%, R=0.85

400 | o /o
% 1.37 % 300 I
S 300} y=4.44x", R>=0.95 g

0% 200
g- 200 - g‘
ﬁ 100 gé 106
= w8 NI
0 5 10 15 20 25 30 0 5 10 15 20 25 30
£+ /mm body length £+ /mm body length

Bl 3 RBFH A K (), SE(b) SR MR
Fig. 3 The relationship of otolith length (a), width (b) and body length of Coilia mystus larvae and juvenile

600 , 500
% 3,017, R=0.95 ° = °
D500 y3.01x', R, 2 400p 387005, R=0.94
S5 400+ yi=1 3751 R2=0862.°" g o0l iy
S e 2 7] ) =8.68x0%, R*=0.87
S 300 y,=7.88x0%2, R?=0.88 &8 e >
£ o0 Ryt E 200}
2 2 2 10of 5
lbg 100 | E |=2.30512, R2=0.84
n L n L 1 0 1 1 1 1 1
% 10 20 30 40 50 0 10 20 30 40 50
H#2/d daily age H#2/d daily age

K4 RBFHA K (), Fi(b)5 HEME R
Fig. 4 The relationship of otolith length (a), width (b) and daily age of Coilia mystus larvae and juvenile
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Fig. 5 Shape in otolith of Coilia mystus larval and juvenile at different development stages
a. yolk-sac stage (9 day post hatch); b. preflexion stage (12 days); c. flexion stage (21 days); d. flexion stage (28 days);
e. postflexion stage (36 days); f. juvenile stage (41 days). 1: otolith core; 2: otolith primodius; 3: daily growth increment.
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Tab.2 Thedaily growth, body length and ration of sigitta length to width at each developmental stage of
Coilia mystus larval and juvenile

LHBE development stage Samﬁiiber daﬁ[yﬁjge Ei@k;r[:n;‘:tlon of sagittal lenitistc];wmth
YR W74 yolk-sac stage 75 5~18 0.93~1.19 1.07+0.05°
Hi2 i 4710 preflexion stage 50 10~25 0.98~1.22 1.08+0.04°
Il 1710 flexion stage 33 19~37 1.04~1.27 1.1240.52°
Ja & {7 postflexion stage 17 26~42 1.10~1.26 1.19+0.04¢
M) juvenile stage 5 41~48 1.13~1.27 1.21%0.06°

TE: ARG R 35 3R 21 ) 22 S (8 35 (P<0.05).

Note: Means with different lowercase letters are significantly different at 0.05 probability level.
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Sagittal otolith growth and development at different development
stagesin larval and juvenile Coilia mystusin the Yangtze estuary

ZHANG Taol, WANG Huanhuanl’z, BI Xuejuanl, SONG Chaol’z, ZHAO Fengl, ZHUANG Pingl’2

1. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agricul-
ture; East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 20009, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Coilia mystus is a very important commercial fish distributed widely in the Yangtze estuary. It is a mi-
gratory species which grows and matures in the coastal waters and then naturally migrates into the Yangtze estuary
for spawning. Otolith growth and development at different stages in larval and juvenile C. mystus can help to un-
derstand their characteristics under natural conditions. An understanding of otolith early growth and development
is essential not only for wild population conservation but also for artificial seeding production. In this study, a
total of 103 larval and juvenile C. mystus were collected in the Yangtze estuary, from April to August in 2014.
Otolith analysis revealed that the age of specimens ranged from 5 to 48 days. To study the early growth and de-
velopment of different stages, the body length of 103 individual C. mystus was measured. Statistics showed that
the cubic function best described the increase of body length with age. The increase of body length can be divided
into three stages, 5—-11 d, 12-30 d, and 31-48 d. The growth rate was significantly different among these stages
(P<0.05). To study the morphological development, the otolith length and otolith width were measured, and the
analysis showed that the increase of otolith length and width increased with body length. After 17 to 19 days, the
growth rate increased by about 2-fold. Piecewise regression analysis between otolith length, width, and otolith age
was carried out in order to determine the allometric growth pattern, and the inflection point of otolith length and
otolith width both occurred at 19-20 days. The growth rate before the knot was slow, while it was rapid after the
knot. The otolith morphology of C. mystus changed significantly at different stages in the early life history. The
otolith is circular in the yolk-sac and preflexion stages. Otolith length growth is greater than that of otolith width
in the flexion stage, and the otolith becomes oval. After the form becomes stable, the ratio of otolith length and
width also remains stable.
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