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Jiann-Chu Chen and Chi-Yuan Lin (1991) Lethal doses of ammonia on Penaeus 
chinensis Larvae. Bull. Inst. Zool., Academia Sinica 30(4): 289-297. Penaeus chinensis 
larvae at different developmental stages were exposed to a series of ammonia-N 
(un-ionized plus ionized ammonia as nitrogen) concentrations in static renewal 
tOXICIty tests. Larvae at the nauplius stage were the most susceptible, while post
larvae were the most tolerant to ammonia among the larvae tested. The 24-h 
LCsos were 5.54, 7.42, 20.52 and 30.49 mg/i for ammonia-N and 0.25, 0.34, 1.08 and 
1.85 mg/.e for NHs-N (un-ionized ammonia as nitrogen) for the nauplius second 
substage (N2), the zoea second substage (Z2), the mysis second substage (M2) and 
the postlarva fourth substage (PL4), respectively in seawater (salinity, 34 ppt; pH, 
8.16; and water temperature, 21-25C C). The 72-h LCsos for M2 and PL4 were 4.05 
and 11.98 mg/ i for ammonia-N and 0.21 and 0.73 mg/ i for NHs-N, respectively. The 
"threshold" was found at 96 h for PL4 on a toxicity curve approaching an asymp
tote. Based on the "incipient LCso" and an application factor of 0.1, the "safe 
level," for rearing P. chinensis larvae was estimated to be 0.62 mg/.e for ammonia-N 
and 0.04 mg/.e for NHs-N in seawater, 34 ppt in salinity, pH 8.16 and 25°C. 
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Penaeus monodon, P. japonicus, P. 
penicillatus, P. semisulcatus and Metapenaeus 
ensis are the indigenous penaeids cur
rently being cultured commerciaIIy in 
Taiwan (Liao, 1986). 

The fleshy prawn P. chinensis (also 
known as P. orientalis) which was origin
aIIy distributed in Po Hai and the YeIIow 
Sea between the area west of Korea and 
east of China (Liu, 1983; Yu and Chan, 
1986), was first introduced from Mainland 
China in February 1989. Their offspring 
have been successfuIIy reared and they 
are propagated in Taiwan today (Tzeng 
et al., 1990). 
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Penaeus chinensis possesses the culture 
attributes of cold tolerance and a fast 
growth rate in this subtropical warm 
temperate region. An attempt has been 
made to culture this species as a winter 
alternative to P. monodon. Fundamental 
knowledge regarding the oxygen con
sumption, optimal oxygen, pH and 
salinity levels were provided for P. chin
ensis (Liu, 1983). Toxicities of ammonia 
and nitrite to P. chinensis juveniles were 
also reported by Chen et al. (1990). But 
to date there has been no documentation 
on the safe and toxic levels of ammonia 
on P. chinensis larvae. 

Ammonia origniates from cultured 




















