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Microalgae production is still expensive, driving the need to lower costs while strengthening the industry’s
environmental sustainability. Microalgae are recognized tools for efficient wastewater treatment, offering the
recycling of nutrients and water for agriculture, and producing biomass rich in growth-promoting compounds to
improve plant productivity and resistance to adverse conditions. The use of wastewater can reduce cultivation
costs as it is a source of nutrients and water. Alternative low-cost methods can significantly decrease harvesting
costs, which represents one of the most expensive steps of the whole process.

The goal of this work was to evaluate the potential of wastewater-grown microalga biomass for agriculture
purposes. To reduce production costs, the microalga Tetradesmus obliquus was produced in pre-treated photo-
Fenton (PF) piggery wastewater in combination with the use of different harvesting techniques - electro-
coagulation, flocculation, and centrifugation, and different combinations. From the wastewater treatment pro-
cess, two fractions (biomass and supernatant) were evaluated for germination and growth of wheat (Triticum
aestivum L.) plants and compared to non-harvested microalga culture (MC), distilled water, and Hoagland
(synthetic) solution. The concentrated resulting from PF was also tested as a biofertilizer.

The results confirm that both biomass and supernatants are useful for agricultural applications. The obtained
biomass elicited a 20-105 % increase in germination index compared to the control, while supernatants were
inhibiting. The opposite trend was observed at later stages of wheat growth, where the nutrient-enriched su-
pernatants and the PF concentrate (PF-CC) increased the number of tillers (3-5) and leaves (30-42) after 83 days.
Wheat plants treated with MC and PF-CC produced similar number of ears (3.4 + 0.5 and 6.0 + 4.1 ears per
plant, respectively) than the synthetic control (5.7 & 1.4) after 182 days. All fractions obtained from the process
can be used in a zero-waste process.

1. Introduction

The growing world population has put immense pressure on agri-
culture and livestock production. To fulfil the rising nutritional de-
mands, farmers have relied on the use of chemical fertilizers to enhance
agricultural yields [1]. Poor management practices dependent on the
excessive application of fertilizers have led to serious environmental
issues like pollution of soil, air and water, soil salinity, increasing pest
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resistance, loss of soil fertility, threatening food security, biodiversity,
and human health [1]. Animal products are an important protein source
worldwide since they are complete in all essential amino acids compared
to most plant-derived proteins [2,3]. However, their water footprint is
substantially larger, and their production generates enormous volumes
of highly pollutant wastewater (WW) that, when discharged without the
proper treatment, can contaminate water bodies and endanger the sur-
rounding ecosystems [4].

E-mail addresses: alice.ferreira@lneg.pt (A. Ferreira), danielfigueiredo@greencolab.pt (D. Figueiredo), carolinabastos@greencolab.com (C.R.V. Bastos), belina.
ribeiro@Ineg.pt (B. Ribeiro), sterbova@alga.cz (K. Stérbova), cms@isa.ulisboa.pt (C. Marques-dos-Santos), facien@ual.es (F.G. Acién), luisa.gouveia@lneg.pt

(L. Gouveia).

https://doi.org/10.1016/j.algal.2023.103153

Received 15 March 2023; Received in revised form 19 May 2023; Accepted 24 May 2023

Available online 29 May 2023
2211-9264/© 2023 Elsevier B.V. All rights reserved.



