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Fig. 1
determination by DPD colorimetric method.

Standard curve for chlorine

Free chlorine concentration (mg/L)

Fig. 2 Relationship between aeration time
and chlorine concentration.
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Fig. 3 Hatching rate of Penaeus 20 1
monodon eggs exposed to 1.8 mg/L
available chlorine at various duration 04
(Different letters indicate significant 0

difference, p<0.05).
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Fig. 4 Survival rate of Penaeus
monodon zoea reared in chlorinated
seawater pretreated with various 20 7
aeration time (Different letters
indicate significant difference, p< 04 WZ%
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Fig. 5 Survival rate of Penaeus 20 |
monodon naupli reared in or
washed by chlorinated seawater
pretreated with 24-hour aeration 0
(Same letters indicate no 1 day (Nauplius) 4 days (Zoea) 9 days (Mysis)

significant difference, p>0.05).
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Fig. 6 Metamorphic rate of Penaeus monodon nauplii reared in or washed by chlorinated seawater pretreated with
24-hour aeration (Same letters indicate no significant difference, p>0.05).
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Fig. 7 Propagation of Nannochloropsis oculata cultured in chlorinated seawater pretreated with various aeration

time (Different letters indicate significant difference, p<0.01).
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Fig. 8 Propagation of Skeletonema costatum cultured in chlorinated seawater pretreated with various aeration time

(Different letters indicate significant difference, p<0.01).
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Using Aeration to Remove Toxic Effect of Chlorine Residual
on Algae, Shrimp Fertilized Eggs and Larvae

Jiin-Ju Guo’, Kuan-Fu Liu, Yueh-O Hsu and Tzyy-Ing Chen

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

This study aimed to remove residual chlorine in chlorinated seawater for rearing Penaeus monodon larvae
and algae by aeration method. The results show that chlorine can be removed gradually by aeration. The residual
chlorine level is negatively correlated with the aeration time. The residual chlorine added at 1.8 mg/L available
chlorine to seawater can not be detected after 24-hour aeration. Therefore, chlorinated seawater can be used for
culturing algae, washing eggs and rearing larval shrimp. However, different aeration time is needed due to
various tolerances of organisms to residual chlorine. The 24-hour aeration, with resulting residual chlorine level
<0.05 mg/L, of chlorinated seawater is necessary for rearing P. monodon larvae. For culturing Nannochloropsis
oculata and Skeletonema costatum, aeration for 2 hours (residual chlorine level <1.5 mg/L) and 12 hours
(residual chlorine level <0.8 mg/L), respectively, is adequate. In addition, fertilized eggs of P. monodon
disinfected with 1.8 mg/L available chlorine for less than 20 minutes does not have any negative effect on the
hatching.

Key words: chlorine, toxicity, Penaeus monodon, Skeletonema costatum, Nannochloropsis oculata

*Correspondence: Tungkang Biotechnology Research Center, Fisheries Research Institute, Tungkang, Pingtung 928,
Taiwan. TEL: (08) 832-4121 ext. 209; FAX: (08) 832-0234; E-mail: jjguo@mail.tfrin.gov.tw





