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Fig.l The larval Ctenopharyngodon idellus and its
three types of otoliths

a: j:%@, b: ﬁiﬁﬁ, C: %HE, d: EEE

a: Experimental fish; b: Lapillus; c: Sagitta; d: Asteriscus
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Fig.2 Changes of average body weight and average total
length of larval Ctenopharyngodon idellus of the marking
group and control group at different sampling day (n=5)
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Fig.3 The marking effect of sagitta, lapillus and asteriscus
of larval Ctenopharyngodon idellus under visible, blue
excitation and green excitation lights at the 20th day of
recovery culture after ALC immersion
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al: Sagitta; bl: Lapillus; c1: Asteriscus
The white arrow points from the core of sagitta and lapillus to

the edge of the fluorescent marker wheel, and the white
indicator box is the fluorescent marker ring of asteriscus
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Tab.1 Detection effect of lapillus of larval Ctenopharyngodon idellus under three different light sources

FROHEE  BREME BERE BEHR bRICHRY Marking intensity
Age of Marking Days of recovery Age of ] iy W {03 & L4030
marking(d)  duration(h) culture(d) samples(d)  vigible light ~ Blue excitation light Green excitation light
9 24 0 10 + ++ ++
9 24 5 15 ++ +++ ++
9 24 10 20 ++ ++++ +++
9 24 15 25 ++ ++++ +++
9 24 20 30 ++ ++++ +++
9 24 25 35 ++ ++++ +++
9 24 30 40 ++ ++++ +++
9 24 35 45 ++ ++++ +++
9 24 40 50 ++++ +++
9 24 50 60 + +++ ++
9 24 60 70 +++ ++

& 4

ANTRR S IRIE KA B R AR B A T ALC ARICRCR A

Fig.4 Comparison of ALC marking effect on lapillus of larval Ctenopharyngodon idellus at different day of recovery culture
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The white arrow points from the core of otolith to the edge of the fluorescent marker circle
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Fig.5 The time lag for the appearance and disappearance of ALC marker ring in the lapillus
of larval Ctenopharyngodon idellus at the 5 d recovery culture
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a B A Ak AR IR I POtRIC R 2 RELLNERRMN KN,

H SR ANREA ZOhRIC (S

SHHE; 9d,

10d, 11d45RR59, 10, 11 Hig

a, b and c are the mark rings in lapillus under visible light, blue excitation light and green excitation light respectively when the
fish had cultured for 5 d after ALC immersion. In the figure a, the white arrow points from the core of otolith to the edge of the
fluorescent marker circle. The solid black lines represent the rings that grew during immersion, and the solid white lines represent
the rings that had a fluorescent signature; 9 d, 10 d and 11 d represent the 9th, 10th and 11th day of age respectively
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The Marking Characteristics of Otoliths of Larval Grass Carp
(Ctenopharyngodon idellus) by Immersion in Alizarin Complexone

ZHU Yahua', JIANG Tao’, CHEN Xiubao’, LIU Hongbo®, YANG Jian'*"

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081; 2. Key Laboratory of Fishery Ecological
Environment Assessment and Research Conservation in Middle and Lower Reaches of the Yangtze River,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi  214081)

Abstract The grass carp Ctenopharyngodon idellus is one of the main economic fish species for release
and resource enhancement in China. In this study, the otoliths of larval grass carps were marked for 1 d by
alizarin complexone (ALC) to confirm the feasibility and appropriate conditions for the method. The results
showed that lapillus, sagitta, and asteriscus could be successfully marked. The marking rings were observed
under both visible light and fluorescence, the latter of which was most obviously observed using blue excitation
light. Overall, lapillus had the best marking effect, followed by sagitta. ALC immersion had no significant
effect on fish survival and growth. The appearance and disappearance of fluorescent signals on the otolith, the
beginning and end of immersion of the fish had a time lag of about 12 h. At 60 d of recovery of the culture after
immersion, the ALC mark ring was still visible, indicating that the ALC-marked effect was evident and could
exist for quite a long time. This method has a strong feasibility for marking and effect assessment of the larval
grass carp for future resource enhancement and release.

Key words Grass carp Ctenopharyngodon idellus; Larvae; Otolith; Alizarin complexone; Fluorescent
marking
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