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__At INRII\/I the pr|mary nat|onal metroIogy |nst|tute an |nnovat|ve5- A rapid point-of-care diagnostic technique

capable of Isothermally amplifying plant
pathogen sequences.

The LAMP has Dbeen
demonstrated to be a specific
and sensitive method for
remotely acquired detection of
different plant pathogens
without requiring nucleic acid
extraction in the laboratory.

project Is underway to appIy traditional metrology based on
national standards, to agriculture. The aim is to deveIop advanced
‘measurement techniques to monitor early and precisely the health
status of crops, with particular attentron to tomato pIants a crucral
model for the agri-food sector. b -
The proposed technlques take advantage of the h|gh sensrtrvrty
and accuracy of metrology, aIIowrng to detect biotic and abiotic
stresses long before symptom appearance Thrs approach opens
new horizons to improve crop production effrcrency and reduce
environmental |mpact wrth srgnrfrcant |mpI|cat|ons for food
sustalnabrlrty | | |

___-T'he projeCt focus.es on t-he foIIowi-n'g meas-u'rements:'

1 DC eIectrrcaI measurements to monrtor the broIogrcaI cycIes of pIants
to |dent|fy common plant pathogens or abrotrc stresses.

2 LAMP method and NIR spectroscopy to anaIyze the health status of
pIants __

3 EIectronrc nose (E nose) to detect specrfrc voIatrIe compounds
‘associated with pIant diseases. - o -
4. pH measurements to study pH varratrons |n reIatron with the plant

Electrochemical

measurement of the Ileaf
petioles on-site allowed the
differentiation of the pH
values between Infected and

A non-destructive analytical technique that |

uses the near-infrared region of the
electromagnetic spectrum (780-2500 nm) to
measure spectral reflectance data in relation
with the pIant health status.

It Is widely used In
agriculture, food science, and
pharmaceuticals for rapid
analysis

An electronic nose (e-Nose) equipped with
commercial gas sensors Is used to detect
specific molecules associated with plant
diseases and environmental conditions. This
non-invasive technique enables rapid anc
reliable diagnostics, providing an effective too
for monitoring plant health and environmenta
quality.
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METRO-FARM: Metrology Cultivates the Future
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Soil chemical analysis provides
essential data to optimize agricultural
productivity while preserving ecosystem
balance. By ensuring efficient nutrient
management, this approach enhances
crop yield and sustainability, reducing
environmental Impact and promoting

) long-term soil health.

U (%) |

Temperature and humidity, both
In soil and air, are critical factors
Influencing agricultural
productivity. Accurate monitoring
of these parameters enables
optimal growing conditions,
Improving crop Yyield, resource
efficiency, and resilience to
climate variations.

® DMM (V)

A\ 201
S| e \nﬂ '—n j—v . e
ADOS BIAT ARTAS Javau 23010HD

e —— = —— =

healthy leaves, before the
onset of disease symptoms.

DMM Various types of electrical signals are
paemae—s o rescfa oo w8 generated by plants, leading to significant
" see e - (NS EA\SE  voltages detectable at different points of plants.
Tl N WS PSS! Monitoring plant voltages we were able to detect
the health status of tomatoes, succcesfully
testing this new sustainable, inexpensive, and
non-destructive in-field diagnostic method.

5. Temperature and hum|d|ty monrtonng essential to optrmrze growth
‘conditions and combat the development of plant pathogens. -
6. Soll chemical analysis: to maximize productron y|eId and promote the
_|mprovement of naturaI ecosystems | -

__.The ongorng work demonstrates the potentral of applred metrology to address one of humanrtys most pressrng chaIlenges ensurrng the preservatron of naturaI resources and promotrng an equrtable
d|str|but|on of weII berng The approach adopted not onIy contnbutes to the resrlrence of agrrcultural systems but aIso favors a transrtron towards more sustarnable and technologlcaIIy advanced practrces

_Thrs prOJect hrghlrghts the |mportance of an |ntegrated metroIogrcaI V|S|on whrch combrnes screntrfrc ngor and |nnovat|on to respond to emergrng needs of somety
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