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Abstract

This research aims to synthesis of silver nanoparticles (AgNPs) using beneficial
microorganisms and studies fungal growth inhibition causing root rot disease of cassava.
Three antagonistic strains isolated from soil in Pak Chong District, Nakhon Ratchasima
Province including Trichoderma harzianum Trichoderma virens and Bacillus subtilis were
used as a reducing agent for silver nitrate solutions into nanoparticles for controlling root
rot disease of cassava. The results showed that culture filtrate of T. harzianum was the best
biological synthesis of AgNPs which the color of the silver nitrate solution (5 mM) obviously
changed from a clear color to a yellow and dark brown color when incubated for 48 h.
AgNPs were nearly spherical, with a diameter between 60-90 nanometers (nm) and the
mean zeta potential at +39.14 mV by using scanning electron microscopic image (SEM) and
dynamic light scattering zeta ( DLS) potential techniques. The use of AgNPs at a
concentration of 40 mg L™ showed the antimicrobial effect on reductions in the size of the
fungal colonies of L. theobromae and F. solani more than 50% which was significantly
different when compared with the control.” Then, biochemical changes of fungal mycelium
by synchrotron FT-IR microspectroscopy technique revealed that the biosynthesized silver
nanoparticles resulted in an increase in the lipid and protein content of the fungal
mycelium. While the group of nucleic acids, phospholipids, and carbohydrates is reduced
due to disruption of the intracellular transport process, the fungal cell membrane is
destroyed. An assessment of the severity of root rot disease on cassava sprayed with AgNPs
was significantly lower than that of the control which reduced the disease severity cause
by L. theobromae 65.00% and F. solani 78.75% when compared with the control.
Furthermore, the effect of silver nanoparticles for controlling natural cassava disease in field
trial at Pak Chong District, Nakhon Ratchasima Province was found that spraying AgNPs can
control mosaic virus in CMR89, Rayong72, and Pirun 6 varieties and can reduce anthracnose
and leaf blast in CMR89 and Rayong72 varieties. In addition, AgNPs can control leaf spot
disease in Pirun 6 varieties significantly when compared with the control (p=0.05). However,
this research is necessary to evaluate the effect of AgNPs on controlling plant disease in

different field areas for application and development as a cassava disease control product.
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