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Abstract

The purpose of this study was to evaluate the tolerance of high water temperature according to the
survival rate and degree of histological changes of hybrid abalone(Haliotis discus hannai £ % H. discus
discus 4'). In this experiment, hybrid abalone with an average shell length of 30.3£0.90 mm was used. The
water temperature conditions were 5(20, 24, 26, 28 and 307C) groups and the exposure period was 4
weeks. At water temperature 20, 24, 26 and 28C the survival rate after 4 weeks was more than 90%.
There was no significant difference in survival rate among different experimental groups(p<0.05). However,
the survival rate at 30°C decreased to 53.7%. The degree of histological degeneration of the organs(foot,
gill and hepatopancreas) tended to increase with the increase of water temperature.
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<Table 1> Conditions of experimental sea water

Item (unit) Value
pH 83 + 0.2
Salinity (%) 33.0 £ 0.5
Dissolved oxygen (mg/L) 75 £ 05
Chemical oxygen demand (mg/L) 1.5+ 02
Ammonia (ug/L) 88 £ 1.0
Nitrite (ug/L) 54 +0.5
Nitrate (ug/L) 145 £ 0.5
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[Fig. 1] Survival rate with water temperature in
hybrid abalone, Haliotis discus hannai £ %
H. discus discus &
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[Fig. 2] Histological change of foot with water temperature in hybrid abalone, Haliotis discus hannai %%
H. discus discus §'. AB-PAS(pH 2.5) reaction. A: 20°C, B: 24°C, C: 26°C, D: 28C. EL
epithelial layer, Hs: hemolymph sinus, Mc: mucous cell, Ml: muscular layer.

<Table 2> Frequency and quantitative scoring of histological alterations on foot with water temperature in
hybrid abalone, Haliotis discus hannai %% H. discus discus &

Water Epithelial layer Muscular layer
temperature (C) Degeneration of Atrophy of Degeneration of Closing of
mucous cell epithelial cell muscle fiber bundle hemolymph _sinus
20 + - - -
24 + - - -
26 + . . i
28 ++ - ++ +
30 ++ - ++ ++

* 0 0~20%, +: 21~40%, ++: 41~60%, +++: 61~80%, ++++: 81~100%
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[Fig. 3] Histological change of gill with water temperature in hybrid abalone, Haliotis discus hannai-f
*H. discus discus §. AB-PAS(pH 2.5) reaction. A: 20°C, B: 24°C, C: 26C, D: 30C. Ec:
epithelial cell, El: epithelial layer, Gf: gill filament, Mc: mucous cell.

<Table 3> Frequency and quantitative scoring of histological alterations on gill with water temperature
in hybrid abalone, Haliotis discus hannai % H. discus discus &

Water Atrophy of Hyperplasia of Hypertrophy of Degeneration of
temperature (C) epithelial cell epithelial cell epithelial cell mucous cell
20 - - - -
24 - + - +
26 - ++ ++
28 - + + +
30 - + ++ -

* - 0~20%, +: 21~40%, ++: 41~60%, +++: 61~80%, ++++: 81~100%
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[Fig. 4] Histological change of hepatopancreas with water temperature in hybrid abalone, Haliotis discus
hannai £% H. discus discus §. AB-PAS (pH 2.5) reaction. A: 20°C, B: 26°C, C: 28°C, D: 30C.
Bpc: basophilic cell, Dt: digestive tubule, El: epithelial layer, L: lumen of digestive tubule.

<Table 4> Frequency and quantitative scoring of histological alterations on hepatopancreas with water
temperature in hybrid abalone, Haliotis discus hannai £ % H. discus discus &

Water Degeneration of Vacuolation of Deformation of
temperature (C) basophilic cell epithelial cell epithelial cell
20 - - -

24 - + B

26 ++ ++ ++
28 -+ +++ ++
30 -+ ++ -+

* 0 0~20%, +: 21~40%, ++: 41~60%, +++: 61~80%, ++++: 81~100%
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