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Tab.1 Death of larval C. carpio immersed in ALC for 48 h
LN WEE(mg/L) RIEM A/ REAKn BT HUn SETIER%

group concentration immersion number of number of mortality

time sample death
2 0 12 500 0 0
control
group 24 0 0
32 0 0
48 2 0.4
PR 100 12 200 1 05
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group 24 0 0
32 1 0.5
48 3 1.5
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Fig. 1 The larval C. carpio and its three types of otoliths in the present study

(a) experimental fish; (b) sagitta; (c) asteriscus; (d) lapillus

1.4 HIEAE

AW 352 BEBE T 3 (%) =S T8 (n)/ FE A HL
(N), H BRI A R 32 32 538 7 249 1A 475 1 22 (me-
an+SD), fffi H BT Az o A8 GU e BN 24 X
AT A

G =100 x (log,L; —log,L;)/t; —t;

L, Loy EA B4 i P 2K (em) ,
LNWIGF 24 K (em), ¢t M A 3R RN (D), DA
GE R VAL B pric i A K By 52 . R FH
E 7 247 M1 (One-Way ANOVA)BEAThRiC 4l 5 %
M2 20 M0 A Ky 22 5 W M i, it o dr
FIHISPSS16.048 i FF b A7 o e 25 5 b 1k
KPP H0.05, 4P<0.050 NERBE,

2 HEiH

21 HEREPLENEFEEEREKD
A
BEBLSMNE AT A GRAE KRG
) ALCIZ AR Cad B poxt B2 FbR i 4 S 56
I TI3EANENT-ME(EL), LRHE
T2 TR, XA 5 bR 4 S g SE T
FIC R E E 7 (P>0.05), ViHHALCAL B X} {1 f1

http://www.scxuebao.cn

(9 P SE T S AR /N bR 4 AT 0 T
AT R ST R TE I X, WS AR I .
48 hiZ AL ¥ )5, 7EKIE50 diy &R K 2 i 72
W, SIS G S AT O R R S S B T
Z5, HXTRA5002 1Y S0 TR A 49% MR
ICZH200)2 0 /Y BB T3 R40.5%, WEAHIE .

HESSWIT LT AT 8 A K Fh
VL GIE R A8 A5 AN DR e X A K i 52 m, Kk
R FE5~35 Al N R Jr 2500, SR WK,
Pricdl 5 aAm ek maE¥ TR EER
(P>0.05), W] WL ALCAE B J5 X} A f0 i) A5 4 TG i
R (1#12)
22 WHEREZEPFFCHRALLER

RE R T H B & &% HWZAFiUES
AR M BOR bRIC AR BE 4L H A R
1 2 I OB Y 3L RO (B RO . SRl
R IGHAT W) WS LB bR e R . 45 R
N, 3RH A YRR T ] & A bR il
(#2, KE3), WIETFARICIE K — 2T M . IR
IS e - AN SN S EZ N N TR ot o4
S S BN BN/ oY i S (aB 2 N R EA R LA
RS S 0 8 B B (8 TR BE AN TR] . AE W AR


http://www.scxuebao.cn

114 B R, 4. PR YRR H A FRITERET 1757

0.160 | 2% -

Ju—
o

—e— f7ic 2l marking group
—e— XTHEZH control group

54K /mm

mean total length
¥

—e— Fric2H marking group
—e— X} HE4H control group

0.040 |

PR R/ g
mean body weight
=)

(=]

0
[w=]

N

5 10 15 20 25 30 35 50 5 10 15 20 25 30 35 50
BRI R Hud BFHIRE R Hud
recovery days recovery days
(@ (b)

2 100 mg/L#E REZ S YR EIRICH 87 & FIF R ER T £ KR (0=5)
(T HmE: O)yFEaek
Fig.2 Effects of 100 mg/L ALC marking on the mean body weight and mean total length of larval C. carpio (n=5)
(a) mean body weight; (b) mean total length
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Tab.2 Effects of 100 mg/L ALC marking on otoliths of larval C. carpio for 48 h

FRICHREE  marking intensity

U $/n Fric Hikg/d WRILREd  BFEWEREUd BUREHRE/d

; ) . QIR N ORI
fish number marking age  immersing days  recovery days sample age . B
visible . green fluorescent
. blue fluorescent light .

light light
5 14 2 5 21 + + +
5 14 2 10 26 + + ++
5 14 2 15 31 + ++ +
5 14 2 20 36 ++ ++ ++
5 14 2 25 41 ++ +++ ++
5 14 2 30 46 ++ ++ +Ht
5 14 2 35 51 +++ -+ -+
5 14 2 50 66 -+ -+ -+

e — TARICHE: + e+ B e B e R
Notes: — no marking ring; +. light marking ring; ++. relatively obvious marking ring; +++. obvious marking ring; ++++. very obvious marking
ring

20 pm 20 pm 20 pm

3 FEABRTEHFEXEANFERESWRBFRICHR
23K 5210 dfa 9 2% B A 43 AE AT WG (a)s €5 (b) A 48 €8 (o) R 6 B BIARIC BRI 7SR s hrid e id 4
Fig.3 Effect of ALC marking in sagitta of larval C. carpio observed with different fluorescent lights

The marking effect in sagitta from the fish reared in 10 days after end of immersion under the visible light (a), blue (b) and green (c) fluorescent light, re-

spectively; the boxes indicate the rims of the marking ring
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Fig. 4 A comparison of ALC marking effect on the three different types of otolith from larval C. carpio under the same

fluorescent light and the same type of otolith under the different fluorescent lights

(a)(d). sagitta, (b)(e). asteriscus, (c)(f). lapillus; the mentioned three pairs of otoliths were from the fish reared for 35 days after end of immersion under

the blue, green fluorescent light; the arrow indicates the edge of the fluorescent marking ring
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Fig.5 Comparison of ALC marking effect in asteriscus of larval C. carpio under blue fluorescent light and
green fluorescent light for various days of recovery rearing after immersion

Two columns of (al) and (a2) show marking effect under blue fluorescent light, while two column of (b1) and (b2) show marking effect under green

fluorescent light, respectively
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Fig. 6 Back-calculation of possible time lag for occurrence and disappearance of ALC marking

in asteriscus of larval C. carpio

(a), (b), (c) show the marking effects in asteriscus of the fish reared in 5 days after end of immersion under the visible light, blue and green fluorescent

light, respectively, (d), (e), (f) show the marking effects in asteriscus of the fish reared for 10 days after end of immersion under the visible light, blue

and green fluorescent light, respectively; the arrow indicates that the core of the otolith point to the edge of the fluorescent marking ring; the 14 d. 15 d.

16 dv 17 d show the 14th. 15th. 16th. 17th daily age
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Study on otolith marking of larval common carp Cyprinus carpio by
immersion in alizarin complexone

QIU Chen ’, JIANG Tao’, CHEN Xiubao?, LIU Hongbo’, YANG Jian '
(1. College of Wuxi Fisheries, Nanjing Agricultural University, Wuxi 214081, China;

2. Key Laboratory of Fishery Ecological Environment Assessment and Resource Conservation in
Middle and Lower Reaches of the Yangtze River, Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: The artificial release is one of successful approaches for natural fishery stock enhancement. Therefore,
effective marking techniques are expected to be applied for assessment of the contribution of released fishes to the
fishery resources. Because fish at larval stages are better for batch marking and releasing, in the present study, lar-
val common carp Cyprinus carpio were immersed in the 100 mg/L of alizarin complexone (ALC) for 48 h, so as to
compare and investigate the marking characteristics of this method among sagitta, asteriscus and lapillus, as well
as the possible time lag between start/end of fish ALC immersion and corresponding start/end of the fluorescent
signal on otolith. Results suggested that marking rings in aforementioned three types of otolith were significantly
observed in both visible and fluorescent lights. As for the ALC marking effect, asteriscus (the best) and lapillus
(the second) were relatively better than sagitta. One-day time lag was found, respectively, between start of fish im-
mersion and corresponding start of otolith marking, as well as end of fish immersion and corresponding end of
ALC marking in extended area on otolith. The otolith ALC marking rings could still be obviously noted, even the
fish was reared for 50 days after end of immersion. This phenomenon showed that ALC marking ring could be pre-
served on otolith for quite a long period. Consequently, the present method of ALC immersion will have strong

feasibility for otolith ecological marking of larval C. carpio.
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