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Abstract
A field-scale experiment established the agronomic performance of air-dried sewage sludge and composted sludge for winter wheat. The objective of the study was to initial measure the response of nutrient uptake once applying air-dried sewage sludge, composted sewage sludge and a commercial fertiliser to soil in grain and straw of winter wheat (Triticum turgidum L. cv. Vitron), to research the variations within the main soil characteristics in relevancy the initial soil once applying fertilizer treatments, and to determine the variations among treatments once harvest. Composted sewage sludge kept constant the organic matter level in soil after harvest and promoted higher Zn, Cu and Mn contents and yields than air-dried sewage sludge or the commercial fertiliser. No significant differences occurred among treatments for the studied parameters, except for nitrogen, organic matter and Zn in soil. Fe and Cu content in straw were higher when air-dried sewage sludge was used. No significant differences in grain nutrients content were observed. 

Variations in soil composition were similar among treatments. Since no nutritional imbalances were observed in the grain or straw of durum wheat, sewage sludge from the Alcázar de San Juan WWTP (especially composted) is recommended as an alternative to standard commercial fertilisation.

Recent Publications
De las Heras J and Mañas P. Reclaimed Wastewater to Irrigate Olive Groves and Vineyards: Effects on Soil Properties. Agronomy 2020, 10(5), 649. https://doi.org/10.3390/agronomy10050649 
Mañas P and De las Heras J. Nutrient content in wheat grain and straw using sludge and compost from a wastewater treatment plant as a fertiliser. Journal of the Science of Food and Agriculture 2018, 98, pp. 4707 - 4714.
Mañas P and De las Heras J. Phytotoxicity test applied to sewage sludge using Lactuca sativa L. and Lepidium sativum L. seeds. International Journal of Environmental Science and Technology 2018, 15 - 2, pp. 273- 280.

Mañas P, Castro E and De las Heras J. Application of treated wastewater and digested sewage sludge to obtain biodiesel from Helianthus annuus L. seeds oil. Journal of Green Energy 2017, 14 - 11, pp. 951 - 960.  
Mañas P, Castro E and De las Heras J. Application of treated wastewater and digested sewage sludge to obtain biomass from Cynara cardunculus L. Journal of cleaner production 2014, 67, pp. 72 - 78.


[image: image1]
              [image: image2.jpg]


   Biography
Pilar Mañas Ramírez is Assistant Professor at University of Castilla-La Mancha, Higher Technical School of Agricultural and Forestry Engineering. Her work as a researcher has been based on studies related to the Biotechnology, Biology and Plant Ecophysiology sector. Research lines are: 1. Wastewater treatment: Use and applications in agriculture; 2. Treatment of sewage sludge: Use and applications in horticultural, herbaceous and forest species; 3. Quality control of groundwater and supply wells; 4. Use of energy crops for biofuel production; 5. Composting of organic waste from different origins; 6. behavior of the soil and plant material in the face of the application of organic residues from different sources; 7. Phytotoxicity analysis in plant material, soil and residues; 8. Analysis of macro and micronutients in soil and vegetables after the incorporation of organic amendments from WWTP residues. 
Email: mariap.manas@uclm.es

Notes/Comments:


