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Why use metallic nanoparticle in Agriculture? 





J. Agric. Food Chem. 2011, 59, 3485–3498 

J Nanopart Res (2015) 17:92 

• THE BACTERICIDE AND FUNGICIDE ACTIVITY 

• PROMOTE THE GROWTH OF CULTURES 

2 possibilities  



Environmental toxicity 



Frontiers in Plant Science Vol. 7 (172) Mukherjee et al. (2016). 

Roots  

• MORE STUDIES 
  
• MANY POSSIBILITIES AND 

PARAMETERS NEED TO BE 
CONSIDERED 
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Based: Trends in Biotechnology, July 2016, Vol. 34, No. 7  
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M. Razavi et al. (2015) 



GROUP PROPOSAL  

Trichoderma 

Journal of Plant Protection Research 54 (4), 2014  

Nanoparticle 

White mold - Sclerotinia sclerotiorum 

FOCUS  



Trichoderma 

World J Microbiol Biotechnol (2017) 33:155  

PROTECT AND IMPROVE CROP 
PROMOVE PLANT RESISTENCE 
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PRESENTED ACTIVITY AGAINST WHITE MOLD 

NO TRICHODERMA TOXICITY 

RESULTS 
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Possibilities  

Biogenic Nanoparticles 

New studies  



Synthesis of biogenic silver nanoparticles 
using the filtrate of the fungus Trichoderma 

harzianum + phytopathogen  
cell wall (white mold) 
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Synthesis of biogenic iron nanoparticles 
using the filtrate of the fungus 

Trichoderma harzianum 



ACTIVITY 
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Synthesis of biogenic Titanium 
nanoparticles using the filtrate of 

the fungus Trichoderma harzianum 
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Trichoderma- TiO-NP 

Titanium (II) Oxide Titanium (IV) Oxide Anatase          Titanium (IV) Oxide Rutile  
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CONTROL 
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Trichoderma- TiO-NP 

NANOPARTICLE DLS NTA pH 
POLIDISPERSIVITY ZETA P. (mV) SIZE (nm) (NPs/mL) 

NPTiO II-SE 0.524 -19.7 286 ± 48 6.02.109 6.41 
NPTiO IV-A-SE 0.207 -17.3 374 ± 185 4.19.1010 7.31 
NPTiO IV-R-SE 0.755 -23.4 295 ± 22 6.80.109 7.41 

NPTiO II-SE NPTiO IV-A-
SE NPTiO IV-R-SE 
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control 

White mold 
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Sclerotinia sclerotiorum Activity 

RESULTS 
 



TiO-NP (II) 
Biogenic Trichoderma nanoparticles 
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TiO-NP (IV) 
Biogenic Trichoderma nanoparticles 
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TiO-NP (II) (10-1M) 
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BUT THE QUESTION WAS…. 
 
                                 IS THE ACTIVITY OBSERVED BECAUSE THE PRESENCE OF TICHODERMA? 



Activity - S. sclerotiorum 

A: NP + S. Sclerotiorum       B: NP + S. Sclerotiorum                   C: Trichoderma                 D: S. Sclerotiorum (Control)  
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Bacillus thuringiensis Beauveria bassiana Trichoderma harzianum 

Althaea officialis Kalanchoe pinnata Penicillium 

LABITON STUDIES 

AGRICULTURE 

HEALTH 



Conclusions  
• Is possible synthetize biogenic nanoparticles using fungi and others 

organisms 

• The capping probably is responsible for the nanoparticle activity 

(synergy) 

• The nanoparticles present low toxicity (probably because the capping) 

• Possibility of targeted synthesis of nanoparticles 



WE HAVE MUCH STUDY AHEAD 
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