Biochar as a seed-coating material
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In recent years, the use of Plant Growth Promoting Bacteria (PGPB) to facilitate the growth of agricultural food
crops has increased significantly. They can enhance plant growth and protect plants from disease-causing
pathogens and abiotic stresses through a wide variety of mechanisms . On the other hand, seed coating is
considered one of the best methods to promote sustainable agriculture where to increase seed performance and
protect plants from biotic and abiotic stresses. In comparison to traditional seed treatments, seed coating with
PGPB could protect plants against pathogens and improve seed germination against environmental stresses (e.g.,
drought and salinity) and agrochemicals. An essential commercial issue for seed coating is microbial survival
Several factors such as coating type, inoculants, coating carrier, drying process, storage condition can affect the
survival of microorganisms. In seeds coated with bio-treatments, some materials such as vermiculite, perlite,
etc., are used as carriers, which have high water holding capacity, non-toxicity to seeds, and the capability to
stick to the seed external and also can assure seedling emergence and quality and the survival of microorganisms
on the seeds. Although the effectiveness of biochar as a carrier for microbial inoculum in agricultural and
environmental applications well known, there is no knowledge on the use of biochar as coating carrier.

The objective of this study is to investigate the usability of biochars as carrier in the microbial seed coating. For
this purpose, biochars were obtained from different wastes (lignocellulosic waste carbohydrate-rich waste and
digestate)and different karbonization conditions (dry and wet carbonization). To determine whether or not
biochars can serve as a suitable carrier for Gram (-) bacteria (P. kilonensis) and Gram(+) bacteria (Bacillus
amyloliquefaciens) shelf life test following cytotoxicity tests were performed. Although biochars obtained by
wet carbonization have toxic for both Gram (-) and Gram (+) bacterias, biochars obtained by dry carbonization
were found non-toxic. In shelf life test , we observed that viable cell numbers of Gram (-) bacteria declined on
some of biochars after three months storage. To understand the effect of biochar type on cytotoxicity and shelf
life, the chemical and physical charecteristics of tested biochars were determined using standart analysis
methods.
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