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Fig. 1 Body weight distribution of Marsupenaeus japonicas
3
UTT s )
~0.142(P<0.05) 33°C; . 38.5C;
, 1~5¢g , 34T
(<0.01 g) ¢ D, ;
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Tab.1 Upper thermal tolerance (UTT) of Marsupenaeus
Jjaponicus with different body weight ,
/g body weight upper thermal tolerance
1~5 2 928.16+1 417.833* 2 3
<0.01 3490.88+2 548.357°

Note: Numbers with different letters are significantly different

(P<0.05).
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Fig. 2 Mortality of juvenile shrimps at different temperatures
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Tab. 2 The lethal index of test shrimp with temperature gradual change

/C /C /C
test shrimp temperature for initial mortality —temperature for climax mortality temperature for whole mortality
Exopalaemon carinicauda 33 36 37
Marsupenaeus japonicus 34 38.5 41.5
Litopenaeus vannamei 38.5 39.5 41.5
23 3 (UTT) F 4 3 MITENMFER B9 IR R 5 R {E(CTMax)
3 Tab. 4 Critical thermal maxima (CTMax) of juveniles of
three test shrimps
UTT 3 3 C
test shrimp CTMax
b b
Exopalaemon carinicauda 35.8+1.0%
UTT 6 018.53; , 3 490.88; v
Marsupenaeus japonicus 38.3+1.5°
> 504.14 SSPS 19.0 Litopenaeus vannamei 39.4+0.9°
LSD 4 : (P<0.05).
Note: Numbers with different letters are significantly different
(P<0.05).
(P<0.01)
24 3 (CTMax) CTMax (P<0.05)
3 . 39.47C; ., 3837C;
(CTMax) 4 , R 35.8C UTT
2 b
Fz3 3 MITEMFEF AT AEUTT 1) ,
Tab.3 Upper thermal tolerance (UTT) of juveniles of
three test shrimps 3
test shrimp UTT
Exopalaemon carinicauda 504.14+254.531°
Marsupenaeus japonicus 3 490.88+2 548.357° . S
Litopenaeus vannamei 6 018.53+2 686.048°¢ [8]

(P<0.01).
Note: Numbers with different letters are extremely significantly

different (P<0.01). (18]
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Thermal tolerance of Marsupenaeus japonicus compared with that of
Litopenaeus vannamei and Exopalaemon carinicauda

LI Lijun, SONG Xiaohong, LIN Yaoqiong, ZHONG Shengping, QIAO Ying, MAO Yong, SU Yongquan,
WANG Jun

College of Ocean and Earth Science, Xiamen University, Xiamen 361005, China

Abstract: Relatively high mortality has become a problem during Marsupenaeus japonicus culture in the summer
in southern China. Thus, it is necessary to evaluate the thermal tolerance of M. japonicus. The upper thermal tol-
erance trait (UTT) was determined to evaluate thermal tolerance of different sizes of M. japonicus. We combined
the UTT with critical thermal methodology to compare thermal tolerance among three species, such as M. japoni-
cus, Exopalaemon carinicauda, and Litopenaeus vannamei. We observed their behavior under gradually changing
temperature and compared the lethal index. A correlation analysis revealed a correlation coefficient of —0.142 be-
tween body weight and the UTT of M. japonicus. The UTT of juveniles (<0.01 g) was significantly higher than
that of the group weighing 1-5 g (P<0.05). The three species responded differently to high temperature: tempera-
tures for initial mortality and climax mortality of L. vannamei were highest, whereas those for E. carinicauda were
the lowest. The mean UTT and critical thermal maximum of L. vannamei were highest, followed by those of M.
japonicus and E. carinicauda (P<0.05). In conclusion, the thermal tolerance of M. japonicus was lower than that
of L. vannamei but higher than that of E. carinicauda. These results are important data for a comprehensive un-
derstanding of M. japonicus thermal tolerance and have practical applications for selecting high-temperature re-
sistant strains.

Key words: Marsupenaeus japonicus; correlation analysis; Litopenaeus vannamei; Exopalaemon carinicauda,
thermal tolerance; interspecific comparison; breeding
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