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Table 1 Matrix structure of constructed wetland model
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Fig.1 Constructed wetland section
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Table 2 Aquaculture wastewater quality indicators
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Fig.3 TP removal rate under different carbon sources
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Table 3 The removal rate of copper under different carbon sources
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Table 4  Zn removal rate under different carbon sources
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Fig.6 Heavy metal Cu and Zn content in earthworm
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how reusing the effluent water for irrigation affects leaching of nitrogen (N) and phosphorus (P) from soils. [ Method]
In-situ experiment was set up in a field to measure the change in water flow and N and P concentrations in the
ditches and the ditch buckets. We calculated the ratio of recycled water volume to the volume of water pumped for
irrigation (i.e., regression rate), as well as the change in N and P pollutant loads and their determinants. [ Result] The
water had been drained and reused for irrigations for 24 cycles during the growing season, and the total regression

rate reached 89.93%. The loads of total P, total N, nitrate nitrogen and ammonia nitrogen during the growing season
were 0.28, 3.27, 2.35 and 2.35 kg/hm?, respectively. The load reductions of P and N were correlated with the ratio of
their concentrations in the effluent and in the irrigation water. The reduction in total P and ammonia was significantly
correlated with the regression rate. The reduction in total N and nitrate was significantly correlated with irrigation
and rainfall in the second day after the irrigation. Nitrate reduction rate was also significantly correlated with
temperature. [ Conclusion] The cycles of drainage and its reuse for irrigation not only saves water but also improves
utilization of water and fertilizers, thereby reducing the risk of N and P pollution to the downstream.
Key words: hilly irrigated area; circular irrigation; nitrogen and phosphorus load; rice; water saving and pollutant
reduction
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Improving Wastewater-treatment Wetlands by Exogenous Carbon Earthworms

HAO Yiting?, GAO Feng**", MA Huanhuan’, MA Tian*?, HU Chao™?, LIU Chuncheng®?, CUI Erping**
(1. Institute of Irrigation, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;
2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China;
3. Key Laboratory of Efficient and Safe Utilization of Agricultural Water Resources, Chinese Academy of Agricultural Sciences,

Xinxiang 453002, China; 4. College of Environment, Henan Normal University, Xinxiang 453007, China)

Abstract: [ Objective] Constructed wetland is a biotechnological technique to treat wastewater; its function depends
on a multitude of biotic and abiotic factors. This paper compares the performance of eight wetlands constructed by
different materials. [ Method] The eight wetlands we studied were constructed by fine sand only (CK), fine sand +
corn straw powder (JW), fine sand + industry glucose (PW), sand + corn-straw biochar (SW), fine sand + eisenia
fetida (KQ), fine sand + corn straw powder + eisenia fetida (JQ), fine sand + industrial glucose + eisenia fetida (PQ),
fine sand + corn stover biochar + eisenia fetida (SQ), respectively. [Result] Adding corn-straw biochar, industrial
glucose and corn-straw power increased the COD removal rate by 81.80%, 88.58% and 85.77%, respectively,
compared to CK. Adding industrial glucose combined with corn straw powder improved purification efficiency of
total N (TN) and total P (TP) by 7.0% and 2.8%, respectively. Wetland with industrial glucose and corn straw
powder had the best TN removal rate, reaching 98% and 98.2%, respectively. Adding corn-straw power along with
eisenia fetida was most effective to remove cooper, compared with other treatments. On average, introducing eisenia
fetida to the wetlands increased the removal rates of COD, Cu and Zn by 1.8%, 6.3% and 2.6%, respectively, while
adding corn-stover biochar significantly increased the removal rate of NH,"-N. Compared with corn straw powder
and corn straw biochar, industrial glucose was more efficient for removing COD, total N and N, and Cu.
[ Conclusion] Adding eisenia fetida and organic carbon to the wetland can improve its efficacy to remove COD,
nitrogen and heavy metals, especially corn-stover powder combined with eisenia fetida. For removing Cu, corn straw
powder combined with eisenia fetida works the best.
Key words: constructed wetland; Children love worms; carbon source; aquaculture wastewater
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