uf @ B-R}7) (Haliotis diversicolor

diversicolor)?) ¥ ¥ n|xj= GEs5] J8F

[.A &

AFso= QEA7 2%, QEX7|(Halotis diversicolor aguatilis)®} vt S E-x}7]
(Hallotis diversicolor diversicolon7t A213th QA7 = Ao Hlsty AYFoR ]
Aol 44 2~25cm, 23 2% 3~4cm, 339 4~6cm = AATIH. LEXA| ] A4AEFE
1990 |l 150 &< 9o A 2o} Ut d Heeoe:s W oqF Ao
aastal e AAot. 59, e SRS MFNEY AYd A e F8F
=4 S8R0 E #2 U ¢ =2 ¥ diwEe HEd =EHT e vheE
T3 =] wpel tpekskA JEFHTHKinne, 1963; Widdows, 1985). 1o Afe]l O
st Al wel B2 offFol vl ol Aol B HFoM= - A s v

Q]

S-S fAZ 4 9 tMSastry and Vargo, 1977; Widdows, 1985). A& A<l HE & ¢l
52 An7IzE B9 AGR @dol yehds Afds SRR ikl glofM W
TAE A7 AR 4 Adu AF=e A dAs5d At ¢ =4
23T 98 vEE AT A¥ 28 PsurtA EFEVF WolAle 43S YERUT
228 HFE2 150~-50%2] s oAM= s4dlsomotic)el ™, FEs=o wjep 4
g, AE, APAAH] gRUol wid, AAadles 5 OYR Ad4 wErt veEidn

(Pierce and Greenberg, 1972). 2 Ex}7]o] @3 AF+= AAFr7] W AHESQ} A A
HeEHKim et al., 2012)5°] o}, &7] A H FEA L #A3F 72 AQ] A= T
=3 Aot wetA B dAFoAE AlFES 1
ZHZES Q3 YFto T 7] AL Y AR
Tyttt
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I. A& ¥ 494y

L ojv#g R AFTH

Ago A&E 2= 20159 89 129 AFEEAAE
TAE | AbsFold it LEAY] AA, A T AagH ANAE AEste] dH 20mt

, A 10 S AMgst e He A 5.78+4.84cm, ZFE 4.25+3.
38.34x8.67g5 MAE AREstUT Rt LEXY] BEIE Alsa 18x1.0C, A&
32+0.5psu oA Absxstslorn WHolZes AMTAlnkE 3 135 FES Fgstal 4=
AAst T FEALE 98] AEE 2= 3087 A4 30C o] A
NA IANZE 22 k= A= AAlsto] A4 Z=AE TS ST
o] o]Fof g uj7tA IAZE ftACE AL AT E
Aol o] FAHE vl AF TAHAAA FaE 1008 EH/IAZE TAHTES TASEATH

s
™,
it
ot
—101

2. 4EFE & sHES 7|FE R I
TEEd e 73 E, Feaes S48 9t 2L 7 &8k
ITE FAsRAL, THRTE = A
25, 27, 29, 32 psu?] 5/ AF@TGEHIE)ZE AANAUT. AT 4 AdTE 50070 2
&3t 0, 2, 4, 8, 12h &< 20/ 9] &< FAE AFAst 7FE H FIHeE S
Astitt. 2 @AE Al gt r| HA(OLYMPUS BX-5DE #zs) .

3. BAAE

AdA gt FAAT= SPSS FA 7| Aversion 9.00= o]&3stdone-way
ANOVAtest= A A3, AFEAA o 2 Duncan’ s multiple test® Es Har 719 #9
A(P<0.05)= AA 3 AT

m =z2 3

L st LERY] A4 $AS LAHA
bl S ®A7] PR ol Bk WA AFFA A2 FAE BAAAL 1
@ 15} 2T ASSe 0+05CoA RS AST A 54 1A 08 F 2H %

7], 2N 7V B AAE7], ANTF B 8AEY], 6417 T AR ] 8AI7F B & x}7], 164 1)
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F Wy A7), 10AZE Foll= FAHAZE st AEE AASAT. B 27 Fo=
juvenile small abalone® 43 %3t}

—_—

a8 1. A =AY, B 2A4|3£7], C: 44| 3£ 7], D: 84| 7],
2471, G Me] A 7], H: 52-7] (scale bar = 50)

2. 718 &

o] @Az v A Aol A A |18E2 X% 13 Z2o mlg] 2 &
717 wd, A & dF FAste oA E 4 dEFEETE 44 20, 25, 27, 29,
3Z2psu = BAF HIAH LS00/ &ty F|FdES wHANIUT. Es TET AL
oho 2 HAstal AZFUERE #23 A 0h Aol= =S APToA s BE0] Yeh
2] 9korth. 2hAl 20, 25psudl A= 100%] 7] @& 27psu0ﬂ/‘~i~’:17i1.2%, 29psu ol A =
7.7+1.5%2 71¥4ES YEFWAI 32psu oA = 71FE] YEIA ekttt 4hA 27psu
N AE 40.5+1.5%, 29psucllA= 7.1+1.7%, 32psu olAE 71@Eo] vEhvhA] ekt
ShAl 27psucll A= 59.5+2.0%, 29psuc] A= 40.1+0.5%, 32psudlAl= 7|8 Eo] UeLlA
orekth. mpAHk 12hA 27psuc A= 75.5+1.5%, 29psucll A= 60.5+2.1%9 71FES v}
EF 3, 32psu A= Al@AIZ Oh FE 12h71A] 718 &0°] UERA & AHP<0.05).

Y
2
N
2l
e
N\

G
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Water salinity

Time(h)

20psu 2opsu 2{psu 29psu 32psu
0 0% 0% 0% 0% 0%
2 100% 100% 17+ 1.2%" 7.7+ 1.5%" 0%
4 100% 100% 40.5+1.5%" 7.1+1.7%" 0%
8 100% 100% 09.5+2.0%*  40.1+0.0%* 0%
12 100% 100% 70.0t1.0%* 60.0*+2.1%" 0%

FEs=Edd W 713 AT 28 29 At 20, 2opsudlA = 74 Zh 3 24 %27]
Feko] WAst7] A4t lal, 27psucll A= F4 6h § A7) dAA 73 &
o HrAIstH o, 29psucll A= 48 8h ¢ HEAZ] HACA ZFTo] WA IT

R E N,

15 20 A 20psu, B: 25psu, C: 27psu, D: 29psu

1z
hnd
™

3. F3-&

bl 22 A7]e] HEsg 08 3& HE dEE IS 20, 25psudl A 0%, 27psudi
A 25.1205%, 29psudll Al 40.2+2.1%, 32psucll Al 90.5E55%%E FHslso| 71 =& A
O 2 ERRTHPL0.05).
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Hatching ratei®s )

LU ‘
0 | i i
20 25 27 29 32
Salinity

0 3 dR=c uE His

V. 1 =y

LEAZ= AFESY T8 SAECR
Ha o7 Qldte] ¢

&
A2 Qs o2 AT Al A

sff ol o = 2] E*P 5T 7E =
TEE7F Wolrl= Aot F2 24dd AAsts LEAVIE f4Mete] 9%
A W] miEdd, 454 g2 B AEE ol sty FAd= HAE #
et 5 AdFoE G2 P oHShin et al, 2012)
£33 Jwa et al. (20099 eolet¥ FEHE 25, 30psue] AEE AFTE FUAS U
HAbst= AV B2 EH= AR Hiusta th 53] 4% 23 dEdse &
Edar A&ty AR o] olgAo] AgA] FAYEL o7 &AM s}
of dAAd Ax WF A= #As7] Asl e A4 He= EAdoPark et

al., 2012). Tt =2 FRFY wWete| wEr A FEZAE 2EdUAE AE T
Jovt, Al FEs @AM 2EH2E <l AEA |

o AtHBarton, 199D. 7o FHEAN HAHA s At A2 FFs A=
T 8% &4 87 T shuolth YRt oE w2 oA & WAFEIE IR AL
SE mdAe EAo] AAdEe A¥s HoEna HisitiHwang et al, 2008).
LEAZ= 7~1048 ] Abghst= stA 4Abebdol &3tr(Lee et al, 1982), =& 27C 7}




AHAE HAYSSE T Kim s(201DdA A+ 23 A" TS 20, 30T 9
A AR A DY /FA7FA 20T Al A= 37417, 30T ol A= 15AI%te] A8 FHATar
Hal g onp ok o]} Zo] dHF e FA APl A AAsTFEol =ETF 7
Zo| w-E ZoE HAZ

g, g 8Rl & FEES Lol JdofA 4k, WA, BEsted & S¢S £
(Holliday, 1969). 2 EA}7]+= 7~8¥0] F kgt 7|7to & %LHP717FF+ AT meta] B
AFoNA = Art= sl sl =7 Eolfl e v XA L&8EAT] - THY &
A A 2 7Y Es debstalxt AA s, 1 23 Z2hA 20, 2opsud Al 100%<
71 8E, 27psudl A 17+1.2%, 29psudl A< 7.7+1.5%¢ 7]19E, 3Z2psudA e 7] HE°]
vheb LA ekt 4hA 27psudlAlE 40.5+1.5%, 29psudll A= 7.1+1.7%, 32psucl A=
Q8] VA @oktk 8h A 2psudlAE 59.5+2.0%, 29psuci A= 40.1+0.5%,
32psucl M= 7|8 E o] YR k) mExet 12h A 27psudll A= 75.5+1.5%, 29psu
Al A= 60.5+2.1%e 7|HES YeELWA AL, 32psudd| A= Al EAZ Oh HE 12h7}A] 7]
HE ] EFLEA] Sk THPL0.05).

AEo wE FHFLo 20, 2B5psudlAe 0%, 27psuclA 25.1+0.5%, 29psuol] A
40.2+2.1%, 32psucl|Al 90.5E55%% F-sl&o| 714 =2 Ao E YERGTHPL0.05). o]
gt A= QEA7 Y] F AR A 7] ArlE QI3 g AEEET7F WolR|HA A
71880l ZolRHA AELEI FIHL&SES TAATE Aoz FIUHT. Yong et
al.(1993)el o3t =7 A A 79 W A "Jﬂr/_‘éoﬂ M =2 dRoAe b A2 £=2&
S7F, HSAE @, AESS HeES gAY BRastEa, Go et al. (1996)
Mo AgRe] A3 AGEAA FE7E o|FqHTAL stEetE VB ES] S AL
o] At A FIpAtojo] T2 HALE oo FHrial XAtk v g o] g A= o

FU A5 G @Rz ofs s@EC] wolAe Alztol Asgel weh Ao

-

meba] B ol ol A x}ww SRR W - PAORE FA0| o] £oX A gho}
P Zloln], SRl ol EEAA T ORFSol A8 Ho] 7k
g Jow BaEo] 23 oo fg ARA AW Fad 1 AEBHAAL 9B A7

il

_99_



V. 2353

Barton BA. 1991. Physiological changes 1n fish from stress in aquaculture with
emphasis In the response and effects of corticosteroids. Ann Rev Fish 1s 1: 3-26.

Go HB and Rho 5. 1996. Low salinity tolerance of eggs and juveniles of tiger puffer
Takifugu rubripes. ] Aquacult 9, 43-50.

Holliday FG T. 1969. The effects of salinity on the eggs and larvae of teleost.Fish
Physiology, Vol. I. Academic Press, New York, 293-310.

Hwang HK, Kim DH, Park MW, Yoon 5J and Lee YH. 2008. Effects of Water
Temperature and Salinity on the Egg and Larval of Chub Mackerel Scomber
japonicas. J Aquaculture 21, 234-238.

Jwa MS. Kang KP, Choe MK and Yeo IK. 2009. Effects of low salinity stresses on the
physiology of disc abalone, Haliotis discus discus. J Fish athol 22, 293-303

Kmne O. 1996. Physiological aspects of animal in estuaries with special reference to
salinity. Netherlands Journal of Sea Research, 3: 222-244.

Kimn SH, Lee CH, Song YB, Kim By, Hyun SY and Lee YD. 2012. Reproductive Cycle
of Small Abalone, Haliotis diversicolor aquatilis in Jeju Coastal Waters. Dev.
Reprod. Vol. 16: 145-153.

Lee J] and Lee CK. 1982. Gametogenesis, reproductive cycle and mducing spawning
of the abalone, Sulculus diversicolor aquatilis (Reeve). Bull Mar Resour Res Inst 6:
9-25.

Park HJ and Kang JC. 2012. Biochemical changes m the hemolymph and
hepatopancreas of abalone Haliotis discus hannai exposed to copper. Korean Jounal
of Fisheries and Aquatic Sciences, 45: 154-160.

Pierce SK and Greenberg MI. 1972. The nature of cellular volume regulation n
marine bivalves. Journal of Experimental Biology, o7: 631-692.

Sastry AN and Vargo SL. 1997. Variations in the physiological response of crustacean
larvae to temperature. In: Physiological Response of Marine Biota to Pollutants.(ed.
by Vernberg, F.J., Calabrese, A., Thurberg, F.P., Vernberg W.B.), Academic Press,
New York, 410-424.

shin YK, Lee WC, Kim DW, Son MH, Jun JC, Kim EO and Kim 5H.2012. Seasonal

— 100 -



changes in physioclogy of the abalone Haliotis discus hannail reared from Nohwa
Island on the south coast of Korea. Korean Journal of Malacology, 28: 131-136.

Widdows J.(1985. The effects of fluctuating and abrupt changes in salinity on the
performance of Mytilus edulis. In: Marine Biology of Polar Regions and Effects of
Stress on Marine Organism. (ed. By Gray, J. S., Christiansen, Me.), Wiley-Interscience,
New York. 555-566.

Yong PS and Duenas CE. 1993. salinity tolerance of fertilized eggs and yolk-sac
larvae of the rabbitfish Siganus guttatus(Bloch). Aquaculture 112, 363-377.

- 101 -



