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Tab.1 The concentration of TNH;-N, UIA and pH at different concentrations of NH;HCOj3
Concentration of NH,;HCO; (g/L)
Quality factor Blank 0.5 0.6 0.7 0.8 0.9 1.0 2.0 3.0 4.0 5.0
pH 8.03 7.74 7.72 7.70 7.69 7.68 7.67 7.61 7.60 7.59 7.59
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Fig.1 Detachment rate of C. acanthogaster exposed to
different concentrations of NH;HCO;

Detachment rate is the subtraction from blank group
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Tab.2 Parameters related to the regression equation between
detachment rate of C. acanthogaster and concentration of
NH4HCOs; at different treatment time

a b 2 P
Time (min) Coefficient a  Coefficient b
5 0.524 -2.212 0.962 0.000
10 0.370 —1.484 0.955 0.000
15 0.421 -1.276 0.951 0.000
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Fig.2 Mortality rate of C. acanthogaster exposed to
different concentrations of NH;HCO;

Mortality rate is the subtraction from blank group
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Tab.3 Parameters related to the regression equation between
mortality rate of C. acanthogaster and concentration of
NH4HCO; at different treatment time

Time c d ) P
(min) Coefficient ¢ Coefficient d
5 0.529 -8.977 0.789 0.000
10 2.856 -7.124 0.728 0.005
15 3.267 -3.307 0.731 0.000
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Removal of the Biofouling Organism Caprella acanthogaster Attached on
Cultivated Seaweed Gracilaria lemaneaformis Using Ammonium Bicarbonate

WEI Yanwei"?, ZHANG Jihong”> , WU Wenguang®

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306;
2. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial Key
Laboratory of Fishery Resources and Ecological Environment, Yellow Sea Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Qingdao 266071)

Abstract Biofouler Caprella acanthogaster, a subtype of Crustacea Amphipoda, feed on cultivated
macroalgae Gracilaria lemaneaformis and resultantly affect the survival and growth of the latter.
Ammonia could be a potential antifoulant to biofouler C. acanthogaster due to its toxic effects at high
concentrations. NH4HCO; may be an efficient source of the ammonia-based antifoulant——as a common
agricultural fertilizer, it could provide nitrogen nutrient for G. lemaneiformis; moreover, it is readily to be
reduced into water and carbon dioxide. In our experiments, C. acanthogaster was exposed to NH;HCO;
solution at different concentrations (C) including 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 2.0, 3.0, 4.0 and 5.0 g/L, with
0 g/L as the blank control. The detachment rate (D) and mortality rate (M) of C. acanthogaster was

measured after three treatments separately short time (5 min), medium time (10 min), and long time
(15 min). The results showed that both the NH4HCO; concentration and the length of treatment had
significant effects on the detachment rate (D) and the mortality rate (M) (P<0.05). The saturating lethal
concentrations of NH4;HCO; for the 5 min, 10 min and 15 min treatments were 7.36 (7.00-7.81), 6.17
(5.56—6.99), and 3.68 (2.90-5.61) g/L, respectively. D and M increased along with the elevation of the
NH4HCOj; concentration and the exposure time. In the same exposure time, the relationship between D or
M and the NH4HCO; concentration could fit in the S-shaped curve equation In D =a+ (b/C), or In M =
¢+ (d/C). Given that C. acanthogaster has a short reproduction time that short-term operation is more
plausible in aquaculture, we suggested that G lemaneaformis should be soaked in 7.36 g/I. NH;HCO;
solution for 5 min. However, more caution should be exercised when NH4HCO; is applied in
eutrophication areas.

Key words Caprella acanthogaster; Antifouling efficiency; Ammonium bicarbonate; Gracilaria

lemaneaformis
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