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Influence of Biochar Application on Growth and .Antioxidative ResponSES of
Macrophytes in Subsurface Flow' Constructed Wetlands

e

HUANG Lei'?, CHEN Yu-cheng'?, ZHAO Ya- ’qll | XIAO Guang- quan #, YANG Zhi-min'?> ,_)-” |
(1. College of Resources and Environment, Southwest Unlversny, Chongqing 400715 China; 2. Chongqing Englneerlng Research
Center of Rural Cleamng, Chongqing 400716, Chma) T d L .

Abstract Constr,ucted wetlands ( CWs) hdve hlgh 'oipe_’m'fal for wastewater tréatment in de elopiﬁr"l‘g countries because of ‘their”
operatlona] Convem.en(e and low maintenance costs .f(oze';;er rapid accumulation of fhacrophyte@ n these wetlands, ass resalt of planim"'u
litter recycling, Zan'lead to lower removal efficiencies. Penodlc harvesting is conmdﬁl to be thq effective measure tofmaintain the
wastewater treatment performance, and so a lot of. hdrve%ted plant waste needs to belproperly disposed of. However, in China ,plant
wasle is usuallylused for agricultural burning a.nd the greenhouse gas emissions bringjadverse effects on the atmospheric environment. In
the tnadluqnal subsurface flow CW, the dissolved oxygen (DO) concentration is low, resulting in“long-term anoxic or anaerobic
(ondltlons which#will bring damages to plant body, sich as membrdne lipid peroxidation and protein and DNA damage. Generally, the
additiont of Biochar g CWs is beneficial for aeration, and“improves the internal environment of wetlands. Hence, the effects of plant
biochar qn the pollutant purification efficiencies in CWs were studied, and the role of biochar in macrophyte growth and antioxidative
response was investigated. Based on the results of biochar application in agricultural fields, the harvested wetland plant straw was
pyrolyzed to biochar at 500 °C under a dynamic high-purity nitrogen atmosphere. The wetland plant Acorus calamus 1. ( AC) was
chosen for this study. The impact characteristics of biochar on AC were studied in five independent CWs built in a greenhouse, by
combining the analyses of growth and antioxidative responses of plants. Results showed that the removals of ammonium (NH, -N) and
total nitrogen (TN) were significantly enhanced when biochar was added to CWs and that higher long-term nitrogen removal rates were
achieved when the biochar application rate was increased. The photosynthetic pigment content in AC increased significantly with
increasing biochar application rate. This stimulated photosynthesis and increased the soluble protein (SP) and plant biomass amounts.
Further, glutamine synthetase ( GS) activity was strengthened with the addition of biochar. This helped enhance the NH, -N
metabolism and increased the relative uptake rate of AC. This study confirmed that long-term anoxic or anaerobic conditions in CWs
cause membrane lipid oxidation in plants. However, the activity of the antioxidative response system was promoted with the addition of
biochar, significantly decreasing the malonic dialdehyde (MDA) content in the plants.

Key words : biochar; subsurface flow constructed wetland; Acorus calamus L. ; plant growth; antioxidative response
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Table 1  Treatment performance of different constructed wetlands during the experimental period

. b PEK H:';7k/mg'L’l
] -1
/mg-L BW-40 BW-30 BW-20 BW-10 CW-K

COD 414. 12 £10. 67 39.73 £8.77 44.71 £12.96 45.75 +14. 03 50.51 £11.77 49.63 +14. 86
NH, -N 19.67 £1.57 8.04 +£2.54 9.40 +2.71 9.93+2.20 11.23 £3.03 12.71 £3.21
NOs -N 31.40 +£1.02 ND? ND ND ND ND

TN 50.08 1. 88 9.85 +1.61 10.78 £3.01 11.56 £1.78 12.00 £2.57 14.53 £2.55
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