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Investigation and optimization of nitrogen transformations in aquaponics

Zou Yina' Hu Zhen' Zhang Jian' Xie Huijun® Liang Shuang'
(1. School of Environmental Science and Engineering, Shandong University, Jinan 250100, China;

2. Environmental Research Institute, Shandong University, Jinan 250100, China)

Abstract China is the largest aquaculture producer in the world. However, with the rapid development of
the aquaculture industry, aquaculture effluent, which is rich of nitrogen compounds, has caused serious contami-
nation to the surrounding environment. Water pollution caused by aquaculture system has become a key impedi-
ment in the sustainable development of the industry. Aquaponics, which is an integration of aquaculture and hy-
droponic systems, is considered to be an effective way to solve this problem. As an emerging ecosystem, to date,
little attention has been paid to the nitrogen transformations in aquaponics. In this study, lab scale aquaponic
systems were operated to investigate nitrogen transformations in aquaponics, and nitrous oxide (N,0) emissions
from aquaponics were also observed. Results showed that nitrogen in fish feed was firstly excreted in the form of
NH, -N, then gradually oxidized to nitrite and nitrate through nitrification, and was eventually utilized by plant
growth. N,O emissions from aquaponics accounted for 1. 54% of its total nitrogen input. The N,O conversion ra-
tio of aquaponics was similar as that of aquaculture system. Attempts (i. e. , filter graduation and nitrifies addi-
tion) were conducted to optimize the nitrogen utilization efficiency of aquaponics. Both nitrifying bacteria addi-
tion and filter graduation could increase nitrate accumulation and decrease N,O emissions of aquaponics, and
would further lead to better economic output and higher environmental benefits.

Key words aquaponics; nitrogen transformations; nitrous oxide emissions; nitrification
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Fig. 1 Experimental setup of aquaponics
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Table 1 N,O emission flux and conversion rate
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