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Effects of water temperature and salinity on
energy budget of Penaeus vannamei juveniles

WANG J+Qiao, LUO Ming, ZHANG De zhi, PANG Chao
( Key Laboratory ¢ Marire Aquaculture Ecology and Biotechnology Certf icated by Ministry f Agricuiure,
Dalian Fisheries University, Ddian 116023, China)

Abstract: Components of energy budgets of Pacific white shrimp( Penaeus vannamet) juveniles with body length
of 4.5- 5.0 cm fed on Limnodrilus sp. were measured at different water temperatures (20— 23°C,25C, 30 C or
33C)) and salinities( 5, 15 or 25) by an experimental ecological method to improve husbandry for shrimp
culture. The results indicated that there were decrease in assimilation efficiency and increase in energy conversion
efficiency with salinity increment within the range of 5- 25. At 5, there were the highest Ki(29.02%) and the
lowest assimilation efficiency ( 77. 89% ) by the juveniles. The effect of salinity on assimilation efficiency was
dependent on respiration energy and compensative mechanism. There was an increase in specific growth rate
(y) of the shrimp with water temperature ( X , C) increment as the following equation: y= 0. 0168InX +
0. 0831 ( R*= 0. 9324). Better growth at high temperature is attributed to the high food consumption, high
absorption and less feces. At the same water temperature, the shrimp has higher food consumption at fluctuated
water temperature than at constant water temperature.
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Tab.1 Composition of Limnodrilus sp., e 25°C 30C 33°C
Penaeus vannamei and its feces % WIS temperature
crude protein  crude fat  catbohydrate  ash moisture 1
Fig. 1 Effect of water temperatwe on
. 50. 06 9.00 22.78 18.16 8.80 T . .
shrimp feeding energy of P. vannamei
64. 42 18.63 5.14 11. 81 10. 50
blood womm
3.5
f 18. 488 5.78 23.09 52.65 5.50
eces
3.0
5§ 2.5
2 % 2.0
Tab.2 Effect of salinity on feeding energy, nitrogen oo § 15
o
excretion and oxygen consumption of B £ 10
g L
P. vannamei juveniles o
¢ 0.5
salinity
0
> 15 5 8:00 15:00 24:00:00
. ) 306.7%30.1  3%9.1%32.0 328.7%285 IE] /h
feeding energy time
(Mgeg™'eh~ ) 223.76%20.50 106.08%11.71 81.49%13.23 2 25 24 h
it ereli .
piibeen exereion Fig.2 Diuma change of oxygen consumption of
Sl 1.493%0,098* 2.543F0. 206" 2 937%0. 304 P. vannamei juveniles at a salinity of 25
(mg g ) 0.460%0. 03" 1.635%0. 114" 1. 58%0. 121"
oxygen consumption
2.3
D 2.0~ 2. 5cm ; 4.5~ ,
5. Gem ; 0 (P<0.01), ,
. A . : 5 (2
Noets * The data at the upper line represent the oxygen consumption in
2.0~ 2. 5em in body length; the datas at the lower line represent the 2.4
oxygen consumption in 4. 5~ 5. Ocm in body length(n= 10), different SGR ’
letters indicate significantly different in the same column and experiments ( 3) . ( )
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Fig.3 FEffect of water temperature on SGR of P. vannamei ,
(0.5% ~ 3.47%)
(P< 0.05)
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Tab. 3 Effect of water temperature and salinity on assimilation rate,

energy conversion efficiency and growth rate of P. vannamei (mean xS, E)

items A/C K, K, SGR
25 89.95£5.60° 23,03 %2. 70° 25.60£3.01° 0.107£0.017
salinity 15 87.20%3.12° 25.59%1. 56 29.3%%2 43 0. 101 £0.006
5 77.89%2 34 2.02%1. 40" 37.34%1.87" 0.09%6%0.011
(© room 92. 1710.25 23.510.75 0.081£0.013
temperature 25 93.54£0.37° 19. 5+0. 39 0.98£0.003
30 94.18%0. 16’ 17. 630. 54 0. 101 £0.004
33 96. 87£0.42° 15. 5%0. 76' 0.105£0.006
Notes: different letters indicate significantly different in the same column and experiments
Tab.4 Energy budgets of P. vannamei at various water temperatures and salinities %o
items feed growth metabolic wine fecal ecdysis
25 100 23.03 66. 93 4.62 2.89 2.53
L 15 100 25.59 61. 61 6.33 3.11 3.37
salinity
5 100 29.02 48. 80 16.09 3.26 2.77
20~ 23 100 23.50 66. 01 0.5 7.83 2.16
(C) 25 100 19.50 69. 54 1.63 6.46 2.87
temperature 30 100 17. 60 72. 488 2.73 5.85 3.26
33 100 15.50 73. 8 3.47 3.13 4.02
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