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Abstract 

Food security and the need to increase sustainably crop yields for a rapidly growing world population are 

among the greatest social and economic challenges of our century. 

The most extended agricultural practice to enhance crop yield is to increase host plant density, which in 

turn tends to increase the severity of plant diseases.1 Furthermore, globalization has contributed to the 

spreading of new pests into regions in which plants were not adapted, causing unaffordable agronomic 

losses. Most plant diseases occurring in agriculture are caused by fungal pathogens.2 Plant diseases caused 

by pathogenic bacteria are less prevalent; but their effects on agriculture are also devastating.3 

In this work, we present an anti-bacterial and anti-fungal patch, which exploits the potential of smart-

based nanomaterials as pesticides and silver nanoparticles (AgNPs) as anti-bacterial active component, 

improving the efficiency and environmental sustainability of pesticides application. In order to prevent 

the release of the NPs to the environment and their runoff loss during application, we attached the active 

silver nanoparticles to a bacterial cellulose (BC) matrix to obtain BC-AgNPs hybrid films. The bacterial 

cellulose matrix has similar chemical composition to the plant cellulose present in leaves but shows higher 

purity, crystallinity and water absorbance.4-5 We take advantage of the gel-like nature of the bacterial 

cellulose matrix to in situ synthesize and embed AgNPs. 

We evaluated the release and attachment of silver nanoparticles to a bacterial cellulose matrix and their 

in vitro anti-pathogenic properties against an array of plant pathogens with high agro-economical impact, 

such as the bacterium Pseudomonas syringae and the fungus Botrytis cinerea. 

These anti-bacterial and anti-fungal capacities were also assessed in vivo using the plant species Nicotiana 

benthamiana a close relative of tobacco and tomato; both widely used as a model organisms in plant 

biology.6 

 

References 

(1) Sundström, J. F. et al. Future threats to agricultural food production posed by environmental 
degradation, climate change, and animal and plant diseases - a risk analysis in three economic and climate 
settings. Food Secur. 6, 201–215 (2014). 
(2) Agrios, G. N. Plant Pathology. Quinta edición. Academic Press. Nueva York. (2005). 
(3) V. Rajesh Kannan, K. K. B. Sustainable Approaches to controlling plant pathogenic bacteria. (2015). 
(4) Klemm, D. et al. Nanocelluloses: A new family of nature-based materials. Angew. Chemie - Int. Ed. 50, 
5438–5466 (2011). 



  

 

4th INTERNATIONAL SYMPOSIUM ON BACTERIAL NANOCELLULOSE 

3-4th October, 2019 

Almeida Garrett Library Auditorium, Porto-Portugal 

 

 
 

(5) 5 Zeng, M., Laromaine, A. & Roig, A. Bacterial cellulose films: influence of bacterial strain and drying 
route on film properties. Cellulose 21, 4455–4469 (2014). 
(6)Enhancing Localized Pesticide Action through Plant Foliage by Silver-Cellulose Hybrid Patches A. Alonso-
Díaz, J.i Floriach-Clark, J. Fuentes, M. Capellades, N. S. Coll, A. Laromaine; ACS Biomater. Sci. Eng., (2019), 
5 (2), pp 413–419. 
  


