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Extended Abstract 
Statistical current world production of tomato and pepper was according Food and agriculture Organisation (FAO) 180 

milions tons and 40 milions tons respectively in 2017. 

In 2004, bacterial spot-causing xanthomonads (BSX) were reclassified into 4 species—Xanthomonas euvesicatoria, X. 

vesicatoria, X. perforans, and X. gardneri. BSX has ability to cause disease at different temperatures and has broad spectrum 

of diversity. The facts make the Xanthomonas a worldwide threat to pepper and tomato production and causes serious 

economic losses. Chemical control of pathogens led to increase of resistance. The current strategy to control BSX disease is 

based on planting resistant cultivars. Nevertheless, durability of resistance has been fleeting [1]. Treatment of plant by 

nanomaterials with antibacterial activity can be possible solution. 

Graphene oxide (GO) was prepared by chemical oxidation according to the simplified Hummer’s method [2, 3]. GO 

was used as a starting materials for synthesis of nanocompostites consisting of GO and metal NPs. The morphology and 

elemental analysis of nanocomposites was performed using a scanning electron microscope (SEM) with energy dispersive 

X-ray spectroscopy (EDS). The interactions between GO and metal NPs were studied using Fourier transform infrared 

spectroscopy (FT-IR). Antibacterial activity of nanocompostites was tested on Xanthomonas euvesicatoria by plate pour 

method. Nanocomposites with the best antibacterial activity were tested in vivo study with tomato (cultivar “Mandat”) and 

pepper (cultivar “Citrina”) plants. Antibacterial activity of GO and metal NPs itself was tested also and the results were 

compared with antibacterial activity of composite. 

Synthesized nanocomposite was confirmed with SEM. EDS analysis was used to recognition elemental composition of 

nanocomposite. Comparative FTIR analysis was conducted to detect changes in functional groups. The addition of Cu and 

Ag NPs to the GO resulted in an increase in C=C moiety signals in the 1550–1650 cm-1 region. Another increase has occurred 

in C=O signals in the 1700–1800 cm-1 region, O−H signals in the 3580−3650 cm-1 region, and O–C signals in the 1320 cm-

1 region. Cu−O showed peak at 600 cm−1, which confirms structure of composite. A composite consisting of GO, copper and 

silver was selected in vitro for further in vivo testing. The composite exhibited enhanced antibacterial activity than GO or 

metal NPs itself. 

Preliminary results show that the designed nanocomposite consisting of GO with copper and silver NPs display high 

potential for application in crop protection. 
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