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ABSTRACT

This study investigated survival rate, osmorality, respiration, excretion and histological response with change of
salinity in the abalone, Haliotis discus hannai at 24 + 1°C. Survival rate was 100% at 37.0 psu whereas all died
after 6 days at 19.8 psu and within 24 hours at 12.8 psu, respectively. The 7-day median lethal limit (7day-LSso)
was 20.1-28.2 psu with confidence limits of 20.1-28.2 psu. Respiration rate in low salinity groups was lower than
control group, but ammonia excretion rate was more increased in comparison to control group. Osmorality was
acclimated within 1 hour at above of 26.8 psu but others could not acclimated at each experimental salinity.
Histological observation of foot muscle showed hemolymph sinus distension, epidermal destruction and increased

infiltration of phagocytes
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AREAN ZEE 5 & AR oAk

EHHE Haliotis discus hannai-2 322 ¢4
Foz ke 2010490 6,226 Eo 2 A FFokA] A
o] (33 WHE) 9] 1.9%% AX|FHA|ut, A 4
223 kAR F 1] FReR A4t
AAER, 2011). 1Y A8 AFES, L
312 Qlste] Ak Abr} wl s Ak glof
= AEg Aol

B A3 A= k2 (Jeong et al., 1994; Yoon et
al., 2004), A& (Cho et al., 2006), % (Park et al.,
2003) & thekshAl R glovt 2 Hste}l e Ak
of B3 AFE FLAEHA (Kim ef al., 2005, 2006) 2
AE1E# X (Yang et al., 2008; Cheng et al., 2002) 2
2 &3k Aol 7|5zt wel B8 HAY s &
ZAAE el 2%t S Hhek] A% 71x AlnE JeF Ao
2 AAZIHY.
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Fig. 1. Survival rate of abalone, Haliotis discus hannai with
decreasing salinity from 32.9 psuto 3.2psu at 24 + 1C
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Fig. 2. Osmorality of abalone, Haliotis discus hannai with
decreasing salinity from 32.9 psuto 3.2 psuat24 +1C

95% o4& UeRISith 26.7 psucld k& 79A AEES
60%, 19.8 psudllA =% 544 25%% Jelglen] =& 6
A B ARGtk Ak G 12.8 psuoldlellA] xE 1Y
A RE ARl 2F 79 59 HEeAARE
(7days-LSs0) = 24.9 psu (20.1-28.2 psu) St}
FEgael wE AL AFA vx HIE x5 *]{P
2] Zatel] whel et} (Fig. 2). G+ 37.0 psuell =E4]
71 A5, AFAFE7} 1,129 mmol/Kgl 2 % 147k o]y
ol AR slie] AFAEEe o] Astlon, 9 26.7
psul] 7ZA5-ol% 942 mmol/Kgl & :& 1A17F oyl AH&
s|ao] AR} o] ¢Askgick 12 19.8 psuoldt

oME =% TUA 726-529 mmol/Kg 2 E 19.8 psu ©]3}<]
AHEl AFEASE 694-265 mmol/Kgell <2134 531
o} (Fig. 2).
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Fig. 3. Changes of the respiration and excretion rate in the

abalone, Haliotis discus hanni exposed to decreasing
salinity at 24 £ 1C
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olutsll4= (32.9 psu) ol =
717Hget HF 0.45 = 1.58 mg Oz/g DW/holglen, 1.4
+ 37 psull =EAI7] SRS ASeds 028 £ 0.03
mgOy/g DW/heg dx7ol vl& 37.1% 4s vehsl
o} 26.7 psu ¥ 19.8 psucl =EFAZ A$ol= 027 +
0.16 mg0Oz/g DW/he} 0.30 = 0.042 mgOs/g DW/hE
Ehisier, 128 psuclstel w247l Aol SR
FF50] 0.11 mg0y/g DW/ho|3l2 dleto ws] £E55e
75.5% °|A 7FAaslgT)
Bl E wlzg o 1-—_0] 120 pgm W92 A=z Eg
= o0 TAEL g,
s Mo {L*é% tprE3 ¥ 2% (hemolymph sinus)
o] #AH It (Fig. 4A). THFol EAsk= ZArehE2
st EE3k 1glen (Fig. 4B), 3d2Aret 52
ArEe] AARGeE Fq33let (Fig. 4C). AT Akelell

FAE] 5EEL AF

ZA3= dy=z5e gke 9 (hemolymph sinus
membrane) ° 2J34 A|z|Eo] QIGlw, HFHZFo] FHe

= AddxAESo] Sexto] gl (Fig. 4D).

Fig. 4. Microphotographs of the muscle of abalone, Haliotis discus hannai. A: Outer region,
showing the epidermal layer (El) consisted of simple columnar epithelial cells. B: Muscle
layer, note the dense muscle fiber. C: Muscle layer, note the crossed circular muscle bundle
(Cmb) and longitudinal muscle bundle (Lmb). D: Hemolymph sinus, note the irregular shapes
hemolymph sinus with thin hemolymph sinus membrane (Hsm) and its surrounded by a fine
connective tissue (Ct). Hs, hemolymph sinus; MI, muscle layer.
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Fig. 5. Histopathological changes of the muscle of abalone, Haliotis discus hannai. exposed
diluted sea water. A: Extension of the hemolymph sinus (Hs), 80% sea water. B:
Degeneration of muscle fibers near the hemolymph sinus, 60% sea water. C: The muscle
fibers with phagocytes (Pc) filling up their degenerated portions (known as tubular bag),
60% sea water. D: Hemocytes in the hemolymph sinus and muscle fibers, 60% sea
water.

80%2] sl EE 5
o] FEe] glolen, HITFE FHNL 4
Ad-rebie] ska)7h IR A} (Fig. 5A). 60% 3ol =
=5 U v YT FEo] I Ll E4

= A AEEe] 9=t (Fig. 5B). ¥4% ZASohd

£ Aolell= AAE FojelEe] #EEGE, °]F “tubular
bad"o]gt F-2t} (Fig. 5C). &% 2 LE Alolo= t}
o] o] EEglon, ZARLE AeldAs d3
o} AN 27} =l (Fig. 5D).

40%2] 5ol xEH BPASlME P2 A
ikl AgxAEo] BEE T} (Fig. 6A). 20%2] el
&8 SR welAs ZAGThEEe] d¥AT ) v
A7) sl 23] #AE QY (Fig. 6B). o] 9]4e]
EABRE A ATA RS shae} A = gle, W
THxAE0] o2 x2EFHY (Fig. 6C). ZA-chde] =t
2 olsly E3lE FEoAe E954 (cloudy swelling)
o] TxE|glon, Eekeatel ANz A% EAEL o] gt
A5 dgdx 5oz FY=Uc (Fig. 6D).
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dybH o7 Qi fof o )4 7}
= VA, S el AFA< siFe w2
7E 74 (Bohle, 1972; Widdows, 1985) % sjz}e] =
4] (Hand and Stickle, 1977; Shumway, 1977) 5= Y&}
Wie}, 53] qdetellA o] FojA|aL gl FAleld diAz 715
watel] gt EAIE L glo, sl u4E 2 AGE, $A

T 5 ARA wHstel o At FAAE bl dIFE
v 27| = sk ikl wWge] WA= gt fAtad]
w5 AEEe digte], 25%7 30TelA ExA
Haliotis diversicolar supertexta (Chen and Chen,
2000) | 7 14-33%° WHolH ALl 7hssigion,
Haliotis asinina (Singhagraiwan et al., 1992) 2] 7%
= 32.5%°14 AGEeR HFRE W, 20.5%2] HE7HA A
o] TheslGitt ol & AFelA 2 24 + 1T 2 &
32.9 psucllA =247 A& HEZFs Weleh AL
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Fig. 6. Histopathological changes of the muscle of abalone, Haliotis discus hannai. exposed
diluted sea water. A: Necrotic connective tissue (asterisk) near the hemolymph sinus, 40%

sea water. B: Constricted sarcolemma and muscle fibers (arrowhead),

20% sea water. C:

Destruction of epidermal layer, 20% sea water. D: Cloudy swelling and degeneration (white
asterisk) of muscle fibers (black asterisk), 20% sea water.

granosa (Table 1) 2 2 25To|A LSs;°| 22.4 psu
(20.5-24. psu), B}, Ruditapes philippinarum (Table
1) & 23.02-24.98 psu® 1ot A4 AEAA|eke Fof whe}
Az of| whe} Ae] A Abel 9l ot ste] dhgt g o] Afolrt

2 Ao r 2EAS A3 gle AEolA o9 7] B

gz W3sl=d  (Sastry and  Varge, 1977),
Almada-Villela (1984) = thokat 34w ske] 2E g 2o
25 AEA TEF0] Tl Y Fasle Ao Husl

P AR Yyttt AEAY YA EEA o] &HE TF Pt & ATelA EAEe 552 9% 37.0 psu, 26.7
Table 1. Critical tolerance ranges of salinity on several cultured bivalves
. Individual Acclimation Exposure period
Species size temperature (C) (day) LS50 (psw) References
Mytilus coruscus Juvenile 20 9 17.0-21.8 Shinand Wi (2004)
Ruditapes Juvenile 18 12 23.02-24.98  Shin et al, (2000)
philippinarum
Haliotis diversicolor . Chenand Chen
supertexta Juvenile 30 14-33 (2000)
Scapharca 16.5 .
broughtonii Adult 25 9 (14.88-18.12) Shin et al, (2006)
. 22.4
Tegillarca granosa Adult 25 11 (20.5-24.7) Moon (2010)
Seapharca Adult 25 14 12.59 Shin et al,(2009)
subcrenata
Haliotis discus 24.9 .
hannai Adult 23 7 (20.06-28.2) This paper
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