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@‘i"&%‘ Challenges for Sustainable Agriculture (3FfRaJREERZENDIEE)

Chemical Pesticides
and Fertilizers
Soil
Degradation

TOHOKU

uuuuuuuuuu

Residues
in Food

Dependence
on Imports

| O Nitrogen
=~ Pollution

£% CO, Emissions from
P24 Ammonia Production

Haber-Bosch Process

(Ammonia)
(Natural Gas)

oo

High Energy Large CO,
Consumption Emissions

H,
!

~ @ N Runoff =
~ (Water Pollution)

To Address These Challenges, 1
Let’s Harness Atmospheric Pressure Plasma!
Solve Chemical 8% Reduce Dependence Suppress Nitrogen :.1 Reduce CO, Emissions
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Toward a Sustainable Future for Agriculture, Environment, and Society




@éﬁ&%‘ Plasma Promotes Plant Growth (T35 XX Hesk&ZE&E)
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The “wife” role that

supports the growth of plants.
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Energy from lightning causes

nitrogen and oxygen in the air to react.
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Reactive Nitrogen Species

(Active Nitrogen Species)

* NO (Nitric Oxide)
* NO, (Nitrogen Dioxide)

Reactive nitrogen species
promote plant growth.
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igﬁﬁ What is Plasma ? (S5 XY EE?)
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Electricity
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v" N source: Air
v" O source:Air
v" H source:Water

\->Z<Ox. Num.: Oxidation Number
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dinitrogen pentoxide

(ARt == FH)
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Focus on N,O;, the reactive nitrogen species with the largest oxidation number

T. Kaneko, K. Takashima, and S. Sasaki: Plasma Chem. Plasma Process. 44, 1165 (2024).



2% Effects of N>Os Exposure to Plants (REMEZZERDADEIIN\DFIR) 6
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Plasma Synthesis of N,Os from Air Spraying N.Os on Plants
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N-Os Improves Plant Health and Value!
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%.9 Nitrogen Fertilizer Effects of N,Os (FB#{b —ZHENDZRICRNR)
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Growth was accelerated by N,O: exposure compared to control.
S. Takeshi, K. Takashima, S. Sasaki, A. Higashitani, T. Kaneko: Plasma Process. Polym. 21, €2400096 (2024).
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A. Higashitani, T. Kaneko: PLoS One 20 (2025) e031857.
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Activation of Plant Immunity

D. Tsukidate, K. Takashima, S. Sasaki, S. Miyashita, T. Kaneko,
H. Takahashi, S. Ando: PLOS ONE 17, e0269863 (2022).

»&"é Activation of Plant Immunity by N,Os (RAB{E —_ZE=ZxRICKDiEMRER L)
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CHEMICAL-FREE SUSTAINABLE
FARMING PRODUCTION
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BENEFITS FOR CROPS
v/ ENHANCES PLANT IMMUNITY
v/ INCREASES FUNCTIONAL COMPOUNDS
S ' PROVIDES NITROGEN NUTRITION

§ /' STERILIZES PATHOGENS
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