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Smart nutrient management of soilless tomato in greenhouse

using electrophysiology and machine learning
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Introduction

Platform applying Intelligent Signal Analysis Context

1 Electric signals are a universal method to rapidly transmit information in
living organisms
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Electrical signals Electronic gi.
in living o systems & |t A In plants, electric signals have been studied for more than a century

il | turizati
systems - arnzation 3 In animals, bioelectrical activity measurements in the heart (ECG) or
the brain (EEG) provide information about people’s health status

Objectives
Agronomy O Development and test an electrophysiological sensor for crops
& Plant processing d Enables real-time measurements of electric signals in production
electrophysiology & Modelling (A.l.) SSRGS conditions, without a Faraday cage
| Supervised machine learning and automatic classification to detect
biotic & abiotic crop stress

Monitoring electrical signals ... as an agronomic tool to inform producers \
in a greenhouse... > Daily electrical potential (EP) variations > Different factors can affect plant’s electrical potential
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Hydroponic tomato plants in soilless culture are grown in the greenhouse and show cyclic variations ) . . ]
of electric potential (EP) in controlled conditions. EP variations from tomato plants are split into 24 » Nutrient deficiencies affect plant metabolism
Analog ue hours cycles and normalized to the mean during 24h. Results represent mean + s.e.m, n=60.
filters
/ Does EP variations can inform about nutrient deficiency ?
a Comfort Deficiency b Comfort Deficiency
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- a, Experiments are performed on hydroponic tomatos grown in greenhouse. = M M =
Q The PhytlSigns device allows monitoring of electric signal in ‘real’ environment LS | M ©
without Faraday cage. Electrode is inserted in the tomato petiole at the top of 5 90 - Wm 5 150 -
E the plant (bottom). b, Schematic representation of the PhytlSigns composed of
C an amplifier-voltmeter. Digitized data are logged on a Raspberry Pi.
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) ; . ) . Hydroponic tomato plants in soilless culture grown in a greenhouse. Two examples of representative . . . . .
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E:m bioelectrical activity is useful. » Model based on EP variations leads to good prediction : b eéficiency1lgl uratio r11I5(days) 20 MOd:;fJf:;;t'D

* UK Patent Application No. 1903652.4, filing date: 18 March 2019 in the name of Vivent sarl; Electrophysiological assessment of plant status using supervised machine learning

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs,
’l‘ HAUTE fCOLE c Confédération suisse Education and Research EAER
/E HEIA-FR D’'INGENIERIE ET DE GESTION ] Confederazione S.vizzera Agroscope
= H TA _FR DU CANTON DE VAUD W:A L 0 Innosuisse Confederaziun svizra
www.heig-vd.ch

Swiss Confederation



http://www.agroscope.ch/

