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Sha Miao and Shun-Chi Tu (1993) Modeling effect of thermal amplitude and stock
ing density on the growth of redtail shrimp Penaeus penicillatus (Alock). Bull. Inst. 
Zoo I. , Academia Sinica 32(4): 253-264. We conducted a 120-day study evaluating the 
simultaneous effects of thermal amplitude and stocking density on the daily growth rate 
of redtail shrimp. The three thermal regimes in our study consisted of one constant 
temperature (28°C) and two daily thermocycles. Growth rates were measured at the end 
of sequential 3~-day periods. 

Our results indicate that growth rates from period to period are a quadratic function 
of thermal amplitude and stocking density. Cyclic temperature was found to be a limiting 
factor which consequently produces better or worse growth rates than a constant tem
perature-depending on the thermal amplitude level. Additionally, mean daily growth 
rate decreased slowly with increasing stocking densities between 7 and 12 shrimp per 
0.18 m2, but decreased rapidly with increasing stocking densities between 12 and 17 
shrimp per 0.18 m2. The optimal thermal amplitude and stocking density changed 
periodically throughout the 120-day experiment. 
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The environmental factor of greatest 
importance to crustacean harvesters is tem
perature (Neal and Maris 1985). Labora
tory experiments, seasonal changes, and 
latitudinal gradients have all illustrated the 
effects of temperature on growth rates (Cobb 
and Wang 1985). Many laboratory experi
ments have attested to the relationship be
tween temperature and growth rate (Morrissy 
19741976, Flint 1975, LaCaze 1976, Momot 
and Gowing 1977, Tcherkashina 1977, 
Aiken 1980). Larval development rates 
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are sensitive to constant and daily cyclic 
temperatures, and these responses are 
species-specific (Costlow and Bookhout 
1971 J Sastry 1976 1980). Temperature 
change rate and the amplitude of the daily 
cycle also affect development and survival, 
and the effects are also species-specific 
(Sastry 1983). 

Another factor of concern to the ac
quaculturist is crustacean adaptability to 
unnatural conditions-Le., overcrowding or 
water quality variation (Provenzano Jr. 
1985a). Smith et al. (1978) stated that 
























