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Extended abstract 
Biofouling acts one of the most serious problems to marine industry and aquaculture 

development. In the marine environment, surfaces immersed in seawater are colonized 
by micro-biofoulers such as marine bacteria, algae, and protozoa (Callow and Callow, 
2002; Dobretsov et al., 2006). Biofouling of sea cages is a great concern for the salmon 
growers. When a sea cage is first immersed, there will be a succession of organisms that 
colonize the cage (Hodson et al., 1997). Bacteria produce an exo-polysaccharide layer 
(EPS), which act as a protective barrier from the treated surface but also harmful to the 
lower substratum, in case of the physical degradation or bio-deterioration of the metal 
surface. This situation is called Microbial corrosion (Yuan and Pehkonen, 2009). In ad-
dition, there is a possibility that cage can act as a reservoirs for some disease-causing 
organisms so one of these bacteria is Aeromonas salmonicida. This bacterium is an 
aquatic Gram-negative bacterium causing lethal disease furunculosis in salmonid fish. 
Along with other members of the family Vibrionaceae (V. anguillarum, V. ordalii, A. 
hydrophila), diseases caused by these organisms can rapidly decimate populations of 
farmed marine or freshwater fish (Garduna et al., 1994). To reduce the amount of foul-
ing, increase the water quality and decrease the chance of disease occurrence, cage can 
be coated with antifouling copper alloys and paints (Hodson and Burke, 1994). On the 
other hand, the tremendous applications of Ni-Cu alloys in different industries, espe-
cially in ships where chloride containing waters are always used, making the corrosion 
processes under the influence of chloride ions understandable and the control of these 
processes important subject of intensive investigations (Badawy et al., 2005). Therefore 
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this study examines the effects of A. salmonicida in biofouling on Ni-Cu cage coating 
and its microbial corrosion influence.

This study was performed using pure cultures of the A. salmonicida, isolated from 
water samples. The isolated bacterium was characterized on the basis of 16S rRNA 
sequences and submitted to NCBI under Accession No. GU907676 (San et al., 2010). 
The bacterium was cultured then centrifuged and used for bio-corrosion experiments. 
Electrochemical measurements were carried out in a conventional three-electrode cell. 
The polarization curves were measured using CompactStat Potentiostat (IviumStat, The 
Netherlands). Mild steel was used as a working electrode in electrochemical studies. The 
Ag/AgCl (sat. KCl) electrode (CHI111, CH Instrument, USA) was used as the reference 
electrode and a platinum wire (CHI115, CH Instrument, USA) was used as counter elec-
trode for all experiments. Ni-Cu alloy was electrodeposited from a nickel-copper bath.

The corrosion potential of Ni-Cu electrodes was -0.08 V (vs. Ag/AgCl) but, the 
corrosion potential of Ni-Cu electrodes in the medium inoculated with the bacterium 
shifted to cathodic site, -0.63 V (vs. Ag/AgCl) means the increased rate of corrosion. In 
addition, increase of corrosion current and corrosion current densities with an increase 
in presence of bacterium means the increased rate of corrosion. Besides, pH values of 
the medium did not change throughout the experiment (6.8) but after immersion, the 
pH value decreased to acidic value, 5.5 Furthermore, SEM micrographs show influence 
of biofouling by bacterium to Ni-Cu alloy. As a consequence, A. salmonicida colonize, 
strongly adhere and biofouling on alloy surfaces. This situation results in causing the 
lethal disease in salmon fish and microbial corrosion of cage material.

Key words: Aeromonas salmonicida; Biofouling; Microbial corrosion; Nickel-Cop-
per Alloy; Sea cage

REFERENcES

Badawy, W.A., Ismail., K.M., Fathi., A.M. (2005): Effect of Ni content on the cor-
rosion behavior of Cu–Ni alloys in neutral chloride solutions. Electrochimica Acta. 50, 
3603–3608.

Callow, M.E., Callow, J.E. (2002): Marine biofouling: a sticky problem. Biologist, 
London. 49, 10–14 pp.

Dobretsov, S., Dahms, H.U., Qian, P.Y. (2006): Inhibition of biofouling by marine 
microorganisms and their metabolites. Biofouling 22, 43–54.

Garduno, R.A., Phipps, B.M., Kay, W.W. (1994): Physiological consequences of the 
S-layer of Aeromonas salmonicida in relation to growth, temperature, and outer mem-
brane permeation. Canadian Journal of Microbiology. 40, 622-639.

Hodson, S.L., Burke, C. (1994): Microfouling of salmon-cage netting: a preliminary 
investigation. Biofouling. 8, 93–105.

Hodson, S.L., Lewis, T.E., Burke, C.M. (1997): Biofouling of fish-cage netting: ef-
ficacy and problems of in situ cleaning. Aquaculture 152, 77– 90.

San N.O., Dönmez G., Nazır H. (2010): http://www.ncbi.nlm.nih.gov/nuccore/
GU907676.

Yuan, S.J., Pehkonen, S.O. (2009): AFM study of microbial colonization and its del-
eterious effect on 304 stainless steel by Pseudomonas NCIMB 2021 and Desulfovibrio 
desulfuricans in simulated seawater. Corrosion Science. 51, 1372–1385.




