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Effect of high temperature stress on growth and survival of
juvenile Haliotis discus hannai Ino

JIA Yanli'?, WANG Jiangyong’, LIU Guangfeng’, SUN Jingfeng'

(1. Tianjin Key Lab. of Aqua-Ecology and Aquaculture, Department of Fishery Science of Tianjin Agricultural University,
Tianjin 300384, China; 2. Key Lab. of Fishery Ecology and Environment, Guangdong Province; Key Lab. of South
China Sea Fishery Resources Exploitation & Utilization, Minisiry of Agriculture; South China Sea Fisheries
Research Institute, China Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: To study the tolerance of juvenile Haliotis discus hannai Ino to high temperature, we designed five groups with three paral-
lels each. The temperature of control group was set as natural temperature, and that of the other four groups were set as 25 C, 28
°C, 31 °C and 32 °C, respectively, so as to analyze the growth and mortality of each group. In the 45-day experiment, the mortali-
ties of Group A ~ E were 2.2% , 11.1% , 43.3%, 81.1% and 86.7% , respectively; growth rates of shell length were 1.2% ,
0.5%, 0.3%, 0.1% and 0. 1% , respecitively; growth rates of shell width were 1.2% , 0.6% , 0.3% , 0.1% and 0. 1% , re-
spectively; growth rates of wet weight were 6.6% , 3.3% , 1.7%, 1.1% and 1.2% , respectively. The results indicate that when
the temperature was higher than the optimum temperature, the mortality of juvenile abalones increased and grew slowly as the tempera-

ture increased. It is concluded that the tolerance to high temperature of juvenile H. discus hannai Ino might be above 30 °C.
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Tab.1 Size of each group at the beginning of research

IREE/°C temperature

55K /mm shell length

5 %6/mm shell width TR /g wet weight

[ $RIEE natural temperature 11. 08 £0.25°
25 11.25 £0. 06"
28 10. 83 £0. 24°
31 10.95 £0. 11
32 11.29 0. 56°

7.91 +0. 13° 0.23 +0.02*
8.12 +0. 09" 0.24 +0.02°
7.79 0. 08" 0.21 +£0.01*
7.90 £0. 10* 0.22 +0.01*
8.26 £0. 43" 0.23 +£0.01°

F: FFIMR AR E R RR R AR, RZ2EFBE, TRFAL

Note: The same superscripts within the column indicate no significant difference, while different ones indicate significant difference. The same case in

the following figure.
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Tab. 2 Size of each group at the end of the experiment

MRJE/C temperature

5¢1/mm shell length

5% 56/ mm shell width MR/ ¢ wet weight

HSRIEE natural temperature 11.62 +1.22° 8.44 0. 89° 3.21 £0.11°
25 11.49 +0.26" 8.39 +0.25" 1.73 +0.04"
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Fig. 1  Effect of temperature on shell length, width and wet

weight of juvenile H. discus hannai Ino
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Fig.2  Effect of temperature on mortality of

juvenile H. discus hannai Ino

B RS MR R R T — SRR R T e e KM RE
WA AR X HLIR X AR O 15 A Al 3 it 2R A4k
O ERFR DRI, RIS R OHAESARE
TR R THAL 3 M PERER, “JGE 1 57 450l
W L AR A S SIS IR ERREE R T 4 ~5 °C, AR FFNG %
BB FACHEARL 2T SE R T Je Pl 3, X AE— E R
FEET BEERT RS R, EARARRH R TSR,
UEAh, B ARG T B 14 2% 52 6 Hp 4 52 07 S R R R 1)
BEPEATRRSS , IR P S A RIS T MR e e TR
FRRU AR BB 225 (R 1), MTEIRE RN, 7
K. Sesi AR EAEXT IR | 25 °C N 28 °C 4 el f7 A 3
ZR(F2), 728 °C. 31 CHM32C 3 HEIBENER,



52 1]

BUHEAN AT ¢ 7 T 30 0] A8 5% o 4 e A R B2 ) 99

HNEFZESPERY, BEXHGERERRK, ERT
Hfadm A KR 22 CIRARA AR, (AREE M THE A KR
FAAR, AR SR BB KR AE 22 CIF N 6. 6% , 225 CIT R
3.3%, 28 CH RA1.7% , 30 CLUG THRAA 1%, &%
A BURIFT 45 IR, 22 °C N AL A 4 S o A 1 K
REG2.6% , HIEFHEF] 26 C B HIR B H 3 ER TR
B 1.7% , WL P 9S04 B 7E 22 °C B B30 IR 2 348
KER6.6% , B FTE HIGE AN 1. 7% AR A 3 28
C, TR I8 8 B A% 48 38 it 40y b 5 7 2 A A Y R LAY
B SR EURESIAR L, AT R TR T T T

BUNKTE, FCHIBEEIRE MR, FET-3R B,
Xof FR2H R I 2 SR AR AR AE 20 ~ 23 “C Il [ SRk sh, Hifth 4
AN TR AL IR Y18 Bk s T A B 4t e 1 A K IR A L
R BEIR B 28 °C B b TR 4R A ) BTG R AE 50% LU L, iR
iKE 31 CHMAAEEE 20% I ALTE R, 1E 3L R R A LR -4k
SLTHRIRRIZACHI TR ERE, WEFE 32 C4iFr 1 7
Ja, RIREARBGEHRECY 10 H, S 11. 1%, Wiz
AR 22 YAk S5 R 4T B RE T 32 ) L BRIELE T IAF] 32 C, X
— IR s AR KR 10 C

ZEAr LR W T PR A T 0 o B A% A8 B Y it R AR
AL HIAE 25 CHE I H B3R 0] LA BIE G Sl #E A 22
CHIMHEK SR, HIET R A 11.1%, @EAKN LR
WREFE T4 3 ¢ WETHEE 32 CHmEIERNAE
10% RIS, Ud B 35 43 2% 38 BB i) Tiif 32 1= KR BB 15 31 32
C, MWERRIAT T —HBME TAEEE T BRI A 3al,
SEEKE N 28 °C L1 =R HP TSR BTG R Y 2 A8 B Ak 0 A T
BET, kB R I R

T S5 B2 B0 T 58 BUAS [R) b DX 1E 0 46 S0 B R A7
P, @AHAERSEAMTHAR, JETER ., RRRE
BAAL R N R R L TR E R AN RS
B30 St H AR RS VR SRS B RBE BTS2 4, 38
BT BRI G AT 5 T I A A R AN 3l A A 1o 25 R ) 9] 2%
ST SR BB R SRR, R 4R R R I B R (G
I8, RFEAAE OB TREAL

SE Lk

(1] XZte . st R YRt e N TFREBOR ],
2009, 37(13): 5872 —5874.

(2] L5, X778, REk. JTRE ORI T IR R
JEREHI]. KERHE, 2006, 23(3): 1-3.

(3] Xz, 24k, TG, 5. FIEEMFTRIAAAAEN 32 S 5
FLEEBIAX L], JLHUK=, 2005, 24(3): 19 -21.

[4] FAO. Fish Stat Plus: universal software for fishery statistical time
series, Version 2.3[ DB]. FAO Fish Dep, Fish Inf, Data Sta U-
nit, 2000.

[5] WUt . Ry FRA M].
89.

(6] FIA M. FRIE A5 P BR S R EE [T ].

GRAN R,

CBH . PLBH AR, 1999 67 -

K™=, 2013,

56(1) ; 27 -30.

(7] WAk, @rFFRE, A4, 4% . SECk g e kL5 i B i o
5E[J]. PEAFERE, 1997, 4(4) . 43 -48.

[8] Z=/E, Eak, XIBGU, 55. SEECEH” 24700 i 5 X A 200
FIRFFE[ 1], AESAR, 1998, 22(1) ; 61 —66.

[9] skwidE, F%, Hoks, % . WA JLFLEER S VeI Tm I
WRIEMFEE (], TR0, ARFBAM, 2003, 42(3):
363 -369.

[10] X4, AT, A, 5. e < 2amEur ik
SETIETE M (T]. P EDK RN, 2006, 13(4): 655 -
661.

[11] BB, X8, #A3C, % Z«asaba e Smce” wHE r
WRIF(T]. MEPEEE IR, 2008, 30(3): 161 - 167.

[12] FH#E0T, 2RSS0 IR B & B ()], KPRk,
2012, 32(12): 749 -753.
[13] X/ . Ze3c8” RiE 157

(7): 30.

[14] Wethfh, 34T, EMERE, & KRk 1 57 @6l R H AR
RIIE SRR R SR M RE HL A [T, /K =2 2, 2010, 37
(12): 1837 -1842.

[15] JONASSON J, STEFANSSON S E, GUDNASON A, et al. Ge-

[J]. REBHE RV, 2010, 7

netic variation for survival and shell length of cultured red abalone
(Haliotis rufescens) in Iceland[ J]. J Shellfish Res, 1999, 18
(2): 621 —625.

[16] HARA M, KIKUCHI S. Increasing the growth rate of abalone,
Haliotis discus hannai, using selection techniques [ J]. NOAA
Tech Rep NMFS, 1992, 106. 21 -26.

[17] OWEN R S, MCLEAN J H, MEYER R J. Hybridization in the
castern Pacific abalones ( Haliotis) [J]. Bull LA Mus Nat Hist
Sei, 1971, 9. 3 -7.

(18] MV, INVERFY, s, 4. M5 9a M F M5
ARBFFELI]. WA BT, 1999, 20(1): 36 -38.

(197 FiAMe, MM, AR, %5 . ZRE0 S5O0, S
MRS (1], WEERE:, 2000, 24(11): 39 -41.

[20] B&EH, EFE, XIS, . sk 507 S e s i
BUZAGRAYBETE[ )], G4, 2000, 27(11): 959 -965.

[21] ARAI K, NAITO F, SASAKI H, et al. Gynogenesis with ultravi-
olet rayinrradiated sperm in the Pacific abalone [J]. Bull Jap Soc
Sci Fish, 1984, 50. 2019 -2023.

[22] BOWDEN T J. Modulation of the immune system of fish by their
environment [ J]. Fish Shellfish Immunol, 2008, 25(4): 373 -

383.

LUSHCHAK V I, BAGNYUKOVA T V. Temperature increase re-

—
[NS]
w

[

sults in oxidative stress in goldfish tissues. 1. Indices of oxidative
stress [ J]. Comp Biochem Phy C, 2006, 143(1): 30 -35.

(247 SWemn, D&%, WM, & . mZEHri Rt & oot e
[T]GPERM:, 2013, 37(10) ; 148 - 157.

[25] D%, VFn], BRER, 4. RIEOFST & R IRARC 5 3
TR )], WERESEE, 2011, 29(7): 370 -
378.

[26] &, XA, XML, % . REE6FF R R 5RA S



100 7K 7 RE

11 %

IRAEJI LR [)]. Ml BlFgE R, 2013, 34(2): 103 - 114.
[27] X, FERED, LA . KEEETL) 0 A 4w e iRk bk i st
BRI S RAME(D]. [, BRGERS, 2012
[28] kI, BREVAR, RAGHE, 55 . IAIRIEE S VAL 5T 2

RT3 (1], AEASRHE, 2005, 24(2); 35 -37.

[29] XUk, Lt . Hil 2 Apostichopus japonicus ( Selenka ) T /25 5
ERBET AR (D] db st b EURR A B A S AR B,
2008.

[30] 2=, BaL, B, 5. 8T Tric ik
BB [ ], MRV R A%, 2012, 21(7) .
516 —524.

[31] My, Zoflite, 220 4 FRSES0MHAE A S15a ZEH K
TERE K M RAB T[], KA AR, 2012, 36 (12):
1826 - 1834.

[3219MR3%, FohkEs, Rk, % . SEURLHS RS HOER T
[I]. ZK/=Rl2£, 2005, 24(8): 1 -3.

[331mght, Xk, X\kHe, & REXT S Rmminse 5k

RIGEWLI]. WS WE, 1990, 1(1): 20 -25.

[34]AMRO M H, DANIEL P C. Phenotypic plasticity of HSP70 and
HSP70 gene expression in the Pacific oyster ( Crassostrea gigas) :
implications for thermal limits and induction of thermal tolerance
[J]. Biol Bull, 2003, 205: 160 - 169.

[3STHREEFE, KRG, XIbE. D80 ( Haliotis discus hannai) #44K
SEHEH 70 FER P TERE, RA KN H[D]. JLRT: R EREBE
5B, 2006.

[36]DEANE E E, WOO N 'Y S W. Cloning and characterization of the
hsp70 multigene family from silver sea bream: modulated gene ex-
pression between warm and cold temperature acclimation[J]. Bio-
chem Biophy Res Com, 2005, 330. 776 —783.

(371280 Ao e RN R IR . [T] i E e,
2004, 34(3): 365 -370.

[381W3%, WWi, TH, %. LM (Haliotis discus hannai) i
LA DNA B9k 5 5149t [J]. Rl AW HAR SR, 2006,
14(3) . 448 —449.



