ABSTRACT TITLE (IN ENGLISH):

Using Sensing Technologies to Perform Variable Rate Application for Precision
Fertilization in Field Crops

Background

Nitrogen fertilisation in arable crops is often applied uniformly, ignoring within-field
variability. This causes over-application in low-demand zones and under-application
in high-demand areas, reducing Nitrogen Use Efficiency (NUE) and increasing
environmental losses.

The ECONUTRI solution

Sensing technologies support variable-rate nitrogen application (VRA) based on crop
needs. Tractor-mounted proximal sensors allow real-time nitrogen adjustment,
while UAV remote sensing can be used to generate prescription maps for site-
specific fertilisation using vegetation indices.

Description of the technology

Vegetation indices from proximal and remote sensing capture spatial variability in
crop vigour. In real-time systems, sensors measure reflectance and an agronomic
algorithm adjusts nitrogen rates during application. In UAV systems, imagery is
processed and used to generate vegetation maps that support prescription map
creation for fertilisation.

Limitations

Performance depends on calibration, crop stage, and environmental conditions such
as light and soil background. UAV methods require processing time, while real-time
systems require correct setup and trained operators.

Outlook

Sensing-based VRA can reduce nitrogen inputs (3.3-6.3%) without reducing crop
performance, supporting lower nutrient losses and more sustainable fertilisation
practices.

ABSTRACT TITLE (IN GREEK):

Xprion TexvoAoywwv AwcOntipwv yia Edappoyrny MetaBAntrg Adong otn Mewpyia
AkpBeiag yia Aitmavon os Apotpaieg KaAALEpyeLeg

YnopaBpo

H Atmavon pe alwto otic apotpaiec KAAALEPYELEC edapUOlETOL CUXVA OpoLOpopda,
oyVowvTac TN HeTaBAnToTnTA £VIOG aypoU. Auto obnyel os umtepBoAlkn epappoyn
oe {wveg xaunAng gntnong kai avemapkn ebapuoyn oe {wveg uPnAng ZAtnong,
pewwvovtag tnv Amodotikotnta Xprnong Alwtou (NUE) kat auvfavovtog Tig
TIEPLBOANOVTLKEG OMWAELEC.

H Avon ECONUTRI



Ot texvoloyieg aloBntipwv unootnpilouv tn petaBAntn &6on edpapuoyng alwtou
(VRA) pe PBaon Ttic oavaykeg KaAAlEpyelac. AwoOntnpeg eyyl¢  aviyveuong
TOMoOeTNUEVOL O TPOAKTEP EMTPEMOUV TNV Tpooapuoyr 6oonc olwtou o€
TIPAYUATIKO XPOVOo, VW N ThAemiokonnon pe UAV pmopel va xpnotpomnotn®el yia
Snuoupyla xaptwv cuvtayoypddnong ylo oToxeUpEVn Almavaon, He Xpron SElKTwv
BAaotnong.

Nepypadn tng texvoloyiag

Ot beikteg BAAOTNONC TOU TIPOEPYOVTAL OO dedSopéva eyyUC KOl OMOUAKPUOHEVNG
avixveuong kataypadouv tn xwpeLkn petafAntotnta {wnpotntag KoAALEPYELAG. ITa
CUOTNHATA TIPAYHATIKOU XPOVOU, OL aloBNTHPEC LETPOUV QVOKAQOTIKOTNTO KOL £VOLG
0lYPOVOULKOG aAyoplBpoc mpooappolet tic 600elg alwtou Kota TNV edpapuoyn. Ita
ovotruata UAV, ol eikoveg umoBaAlovtal os emefepyacia Kol xpnotlpomnolouvral
yla Snuwoupyia xoaptwv PAdactnong mou umootnpilouv tn Snuloupyilo Xaptwy
ocuvtayoypadnong Aimavong.

Neploplopol

H amodoon efoptatol amd Babuovounon, otadlo avamtuéng KoAALEPYELAG Kol
TEPLBOANOVTIKEG OUVONKEG, OMWC PWTLOMOC Kal urmoBabpo eddadoug. OL pébodol
UAV amattolv xpovo ene€epyooiog, evw TA OCUCTAMOTO TPOYUATIKOU XpOVOU
QIaLTOUV OWaoTr PUBULON KOl EKTIOLOEUMEVOUC XELPLOTEC.

MNPOOTMTIKEG

H edappoyry VRA pe Baon aoBntripeg UMOPEL Vol HELWOEL TIC £L0POEG alwTou
(3,3-6,3%) xwplc va pewwvel Tnv amodoon KoAALEpyeLaG, oupBaAlovTag otn Peiwon
OTMWAELWV BPETMTLKWVY OTOLXELWV KAl OE TILO BLWOLUEC TIPAKTLKEG Almavongc.

Bibliographic references

e Colago, A. F., & Bramley, R. G. (2018). Do crop sensors promote improved
nitrogen management in grain crops? Field Crops Research, 218, 126—140.

e Finger, R., Swinton, S. M., El Benni, N., & Walter, A. (2019). Precision farming at
the nexus of agricultural production and the environment. Annual Review of
Resource Economics, 11, 313-335.

e Georgiadis, N., Vogiatzi, C., Papachristos, K., Giatsiou, E. M., Adamopoulos, E.,
Frantzis, P., Antoniou, E., & Antonopoulos, C. (2025). Proximal sensing potential
in realising variable rate applications in winter wheat. Proceedings of the
European Conference on Precision Agriculture (ECPA), Barcelona.



