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4. ¥5@: Sustainable and Intelligent Phytoprotection in Photovoltaic Agriculture:

New Challenges and Opportunities
YE%: Kai Huang, Lei Shu, Kailiang Li 2,Yuejie Chen, Yan Zhu, Ravi Valluru
L #Kk % : electronics, 2023

4% : Photovoltaic Agriculture (PA) is a new management system combining industry
withmodern agriculture that can effectively reduce the competition for limited land
resource usagebetween electric power production and agricultural production. However,
PA has been facing thechallenge of managing plant protection measures because it is
difficult to monitor plants grownunder the photovoltaic panels by remote sensing
satellites and pesticide applications using drones.To overcome this challenge, Solar
Insecticidal Lamps (SILs) can be used for phytoprotection in PA.However, to
effectively use SILs in PA, it is important to identify a suitable field location to
maintainstrong wireless communication signals. In this paper, two testbeds were
designed and a series ofexperiments in PA was performed. The results indicate that there
is considerable interference existsaround the confluence box. A higher interference
seriously reduces the Packet Reception Rate (PRR)of the nearby node, which is an
important constraint for deploying wireless sensors in PA. Finally,new challenges and

future research opportunities are proposed.
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L #K R : Pest Management Science, 2023

%% : Background

The unreasonable use of chemical fungicides cause common adverse consequences,
which not only affect the environment, but also cause resistance and resurgence
problems of plant pathogens, which are extremely harmful to human health, economy,
and environment. Based on the rich biological activities of boron-based compounds,
eighty-two phenylboronic acid derivatives were selected, and their antifungal activities
against six agricultural plant pathogens were determined. Combined with
transcriptomics tools, the mechanism of action of A49 against Botrytis cinerea Pers
( B.cinerea ) was studied.

Results

The EC50 values of compounds A24, A25, A30, A31, A36, A41, A49 and B23 against
all six fungi were under 10 pg/mL. Compound A49 displayed significant activity
against B.cinerea (EC50 =0.39 ug/mL), which was better than that of commercial
fungicide boscalid (EC50 = 0.55 pg/mL). A49 not only inhibited the germination of B.
cinerea spores, but also caused abnormal cell morphology, loss of cell membrane
integrity, enhanced cell membrane permeability, and accumulation of intracellular ROS.
Further findings showed that A49 reduced cellular antioxidant activity and POD and
CAT activities. Transcriptomic results indicated that it could degrade intracellular redox
processes and alter the metabolism of some amino acids. Meanwhile, A49 showed
obvious activity in vivo and low cytotoxicity to mammal cells.

Conclusion

The boron-containing small molecule compounds had high-efficiency and broad-
spectrum antifungal activities against six plant pathogens, and were expected to be

candidate compounds for a new class of antifungal drugs.
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