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Fig.1 CTMax values for the two morphologically
similar varieties of juvenile kuruma shrimp
exposed to different acclimation
temperatures and heating rates The same
letters(A,B,C,D,E,F)or(a,b,c,d,e,f)indicate no significant
difference ( P > 0. 05 ) and different letters indicate statistically

significant differences( P <0.05) ,the same as the following

x1 ARAEHFEBEEMABEXZTAMESERLBAREXN IR ARR &

Tab.1 The acclimation response ratio( ARR) of the two morphologically similar varieties of

juvenile kuruma shrimp exposed to different acclimation temperatures and heating rates

ARR

TR X ]/ C
15 X F] (1+0.2)/(C/min) (1£0.2)/(C/h)
temperature

interval A A AT | A5 S I A AT | A AT I

variety | variety [l variety [ variety [l

24 ~28 0.300 0.428 0.358 0.440

28 ~32 0.370 0.538 0.155 0.463

24 ~32 0.335 0.483 0.256 0.451
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7 IR E 25 A8 7k 28 7R S92 56 0 9 R 20 RN 2 6L o
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Fig.2 The oxygen consumption rate of the two
morphologically similar varieties of juvenile
kuruma shrimp at different temperature
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Fig.3 The suffocation point of the two
morphologically similar varieties of juvenile

kuruma shrimp at different temperature
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Tab.2 The temperature coefficient( Q,, ) of the two
morphologically similar varieties of juvenile kuruma

shrimp between different temperature intervals

B/ C Qi
temperature / = g ﬁé& g_! I ]:/ 7((7{_% K ﬂ'—ﬂ [[
interval variety | variety I
24 ~28 1.274 3.037
28 ~32 2.495 1.788
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Fig.4 The sea surface temperature of Chinese

coastal waters in the summer of 2012
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The thermotolerance of the two morphologically similar varieties of

juvenile kuruma shrimp ( Marsupenaeus japonicus )

SONG Xiaohong', MAO Yong', DONG Hongbiao’, ZHANG Man', BIAN Li', WANG Jun'"
(1. College of Ocean and Earth Sciences,Xiamen University , Xiamen 361005, China;
2. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China)

Abstract: For the reason that the critical thermal maximum ( CTMax ) is an excellent index for evaluating the
thermal tolerance , we assessed the impact of different acclimation temperatures (24,28 ,32 C ) and heating
rates[ (1 £0.2)C/h and (1 £0. 2)C/min ] on the CTMax values firstly. And then we compared the
difference of the thermotolerance between the two morphologically similar varieties of juvenile kuruma
shrimp Marsupenaeus japonicus ( Bate, 1888 ) by the CTMax values and the acclimation response ratio
(ARR) values, and at the same time, the different distribution, the physiological traits of the oxygen
consumption rate, suffocation point and temperature coefficient( Q,,) of the two varieties were analysed to
explore their thermal tolerance mechanism. The results are as follows: (1) Significant effect was found on the
CTMax values of the shrimps by different heating rates and acclimation temperatures( P <0.05). (2) At the
acclimation temperature of 32 C ,the CTMax value of variety I was greater than that of variety [ (P <
0.05)and the ARR values of variety Il were also greater than variety [ at all temperature intervals. (3)
When exposed to the same acclimation temperature ,the oxygen consumption rate and suffocation point of the
variety | were greater than those of variety [l (P <0.05). (4) The temperature coefficient( Q,,) value of
variety | at the temperature interval of 28 —32 C was greater than that of 24 —28 T, while the result of
variety I was quite the contrary, and there was a difference between the optimum temperature of the two
varieties. The results obtained in this work showed that the CTMax values, oxygen consumption rate and
suffocation point of the juvenile kuruma shrimp were influenced by different acclimation temperatures and
the thermotolerance of variety Il which is mainly distributed in the South China Sea was stronger than that
of variety [ which is distributed in the East China Sea and the northern part of the South China Sea.

Key words: Marsupenaeus japonicus; two morphologically similar varieties; juvenile shrimps; thermal
tolerance; oxygen consumption rate; suffocation point
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