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Effects of water temperature and stocking density on the survival rate
and metamorphosis of Pacific abalone (Haliotis discus hannai)
larvae in remote transport
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(1. Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture, Dalian Ocean University, Dalian
116023, China; 2. Zhangzi Island Group Company Limited, Dalian 116023, China; 3. Key Laboratory of Experimental Marine Biology,
Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China 4; 4. National & Local Joint Engineering Laboratory of

Ecological Mariculture, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: This study investigated the effects of water temperature and stocking density on the survival and metamorphosis
rates of Pacific abalone Haliotis discus hannai larvae in remote transport. Three levels of water temperature (13 °C, 20 °C)
and four levels of stock density (50, 100, 150, 200 larvae/ml) were set up using two—factor experimental design. Results
showed that both 3-day—old larvae survival and 6-day—old larvae metamorphosis rates were significantly affected by the
factors of water temperature, stocking density and their interaction. Duncan’s post hoc comparisons showed that the optimal
parameters for larvae remote transport were temperature of 16 °C and stocking density of 150 larvae/ml. The monitor of
dissolved oxygen during the experiment preliminarily demonstrated the larvae of Pacific abalone could be capable of enduring
hypoxia under the present experimental conditions. The study is of great significance in Pacific abalone larvae transport and
even in Pacific abalone stock enhancement by larval seeding.
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S8 (Haliotis discus hannai Ino) , &—7Fh
SPM EMEFRMEAEE SR AT I, AR
O3AE TR BT AR FNLL AR B L RS 5 A H A
AALERIEX (Bumte, 1978), 7ERER FFHR K
Z—o UEAFRBEE AR5 BN A LA S it SR
BB N4 (Zhang et al, 2004) , Tk FE4 L0461
AR INGRGE, RS 2013 AEFRIE B A AE P
C 11 30 (h 4RSS, 2014) , HPBRIRIE
FrE BN LR (Haliotis diversicolor) 541,
FREH AP DASR SR 3 . A AN [ b R
) 2 SZ PR T HIE P G - H A S TX — 5 =40
A BRI ) (AL G i1 & R AR I X )
Jr 3 g i DX TR AR IX, SRR R
EERMEL (Wuetal, 2013),

BEE S SRFE AT, AR FREE M A 2
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B — X — PR R AR, BEE
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A (2000) T T2 Fl ) A K K I XS i 5
Crassostrea iredalei %] HUFIG R A & R A2, &
Bzt ] . AR S P B AS HAE T 8 s
Wil M AF T R MG R (P < 0.05) o FE8R}2)
YIrh WA RS B EATSE, 40 Tong %5 (1987)
I Schiel (1991) 3 T B4 2 MR Haliotis iris

ARzt 7 2 DA Sz i BT 4 BTG R AR S 3
HISEN 5 Preece 5 (1997) iS5 T N H 88 ik
s RN B TS 6 H. rubra FI2RE# H. laevigata W)
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Uh, — B TE R B S T LA I ] | o 2 4
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Tong et al. (1987)
Schiel  (1991) H. iris Kig. tiz 12.5~20 (% 4t/ml) 24 ~86 %  ~10 %
Tong&Moss  (1991)
Kurita et al.  (1978) . . - - 85 %o~
Cr 4ii 4 ~
Kawamura et al.  (1998) H. discus hannai IKiz + FEAlA 10 (%) H/ml) 4~5 100 %
McBride (1998) H. sp Tz + A% 90 %
H. rubra +iz
Preece et al.  (1999)
H. laevigata +iz
iz 50 (%H2/ml) 10 97 % 60 %
Pereira et al.  (2007) H. rufescens Kig + FLalis 50 (%) H/ml) 10 99 % 52 %
THE + Fealis 20 000 10 88 % 54 %
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WEFE AT T/ S0 L SC e S . 2014 4 4 A 4y,
(R S0 L, RN ARG B 7 5 087 LA X
PRI LA MY A A S B A A A 7 N T, ARk
FARBEATN A 15, 45, PR+ KM IR
SRR AR THIR AR 3 HE O AR5, Kl
)5 RS OR HEAT N T 42K 5 T 20 “Cilg /K rh kA 7
fb, NTAKEIE 20 14 b J5 B P A 4 RS AL
PAL IS AR 2 20 L 4 G, BEK
IRIRRETE 20 °C. BN 20 M4 H/ml, B 6 ~8h H
100 pm #K K 1 IR BB BN 3 KA1k

NTERGEH 3 K, HaEfy ik E 25
AR A, R A R X s 4y A SEgm AR A TR
[F) 30 85 5 5 2 A R AR S 36
1.2 it
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AR SRR T e 0 4l HO K 5 5 A 28 At
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FLAEN 60 L ERRIN , RS HE T A SRR E T
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10 em? BEJF S 3 A4, WMAR S B IR A 521
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FERATF ARG 2 S 3 E o LU E A T
MR S IE 5% 5 4, ASE I 5cHe A9 1 28y 22 55k
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T BAB AR (94 %~99 %) , TiAe iR E
T 20 BRI TEARE AP E T A
BOEAETE R, 50, 100, 150 4hH/ml BB EF
HATB SRR (82.00 %~99.12 %) , Mi{ERE N
200 #hHt/ml TR EZE (54.18 %~87.91 %) .
®2 FRBE. TETHRIBMLHBOEERRN
4l B (#) B /ml)
(%) 50 100 150 200
13 94.71 £0.38" 93.69 + 1.87" 93.98 + 0.59* 87.91 + 2.17™*

ilES

(°C) 16 99.12 + 0.52* 99.49 + 0.80* 96.93 + 1.20* 54.64 +4.07°
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T FARE AR RN 2 RN B E P> 0.05
ZXWMHARTT 2 a2k (R3) KB, it
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K R WRRP AL HH S8 . % 5 - X
Al HUAF I R RZ W ) 80N AAS AR R, DA R
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AR T2 57 W E AL
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(P<0.001)

x5 AEBE. TETHUEMHLYHIZHEIX
BEEENFESN
DF SS MS F p
HE (A) 2 0.198 0.099 15020 < 0.001
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2 R WA HH iR . B X540
B AR A A e Y RO RS AR, D SGE i
Duncan Ks B AN A R FHE W Z E L. N 4
AT LI 16 CF# R 150, 200 % H/ml 1 20 °C
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