FIELD AND LAB SCALE ASSESSMENT OF BIO-BASED MINERAL FERTILIZER SUBSTITUTES
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Intensification of livestock production in parts of Western Europe (e.g. Flanders, BE), in combination with a decline in arable land, has resulted in local overproduction of manure and excess nutrients. The consequent processing of this manure requires a variety of technologies producing different derivatives, which could potentially be re-used as green fertilizers in agriculture. As such, a sustainable alternative for fossil-based mineral fertilizers could be provided. In 2011, a field trial (Wingene, Belgium) was conducted to evaluate the impact of using bio-digestion waste derivatives instead of synthetic fertilizers and/or animal manure on soil and crop production. Within the eight different cultivation scenarios, liquid fraction (LF) of digestate, waste water from an acidic air scrubber for ammonia removal, and a mixture of raw digestate and LF-digestate were applied to soil, either as substitute for synthetic fertilizers or animal manure, for the cultivation of energy maize. No differences were observed when comparing classic fertilization schemes with green fertilizers with respect to crop yield, soil fertility and quality. However, economic and ecological benefits are significantly higher when bio-digestion derivatives are used. It is a well-known fact that synthetic fertilizers are energy consuming and therefore, the use of bio-digestion waste derivatives as a substitute for synthetic fertilizers could result in significant fossil energy and CO2-emission savings, as well as cost savings. In order to further validate the results and evaluate the impact on soil quality in the longer term, the field trial was continued in the following years with a wider range of products, from bio-digestion waste derivatives up to manure derivatives. Finally, also the applicability of green fertilizers in greenhouse cropping is being investigated. The current field and greenhouse experiments will contribute significantly to the transition from a fossil to a bio-based economy and can act as a catalyst for recognition of green fertilizers within the European legislation.
