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Introduction

This study focuses on the use of modern methods in precision agriculture, such as remote sensing (Sentinel-2, PlanetScope), to optimize inputs based on temporal and spatial variability of vegetation. The study evaluates the nutritional status of field crops at critical growth stages (BBCH 30, BBCH
37, BBCH 50), primarily chlorophyll content and biomass. Using vegetation indices, we can estimate the nutritional status of vegetation across the entire area from spectral data. The aim of this study was to compare data from satellites with different temporal, spatial, and spectral resolutions for
estimating the nutritional status of field crops (winter wheat, winter barley). The result is the determination of the most suitable vegetation indices for each satellite system in a specific growth stage.

Methods

Satellite data

Ground survey and laboratory

Vegetation indices extracted
from points

Indices Equation

Normalized difference

NDVI — NIR-RED
vegetation index

NIR+RED

. 2.5(NIR-RED)
EVI = {NIRT6xRED-75xBLUE) 11

— NIR-GREEN
GNDVI = NIR+GREEN

Enhanced vegetation index

Green normalized difference
vegetation index
Normalized difference
red-edge index
Renormalized difference
vegetation index
Optimized soil adjusted
vegetation index

— NIR-RE
NDRE = NIR+RE

NIR-RED
VNIR+RED
== NIR-RED
OSAVI = 1'6[ NIR+RED+0.16
(NIR/RED)-1
N

np/pro 1

RDVI =

Modified simple ratio MSR =

Correlation and regression

2,568862 0,823189 1,614542 0,608349 0,43712 0,562254 0,646047
2,274611 0,751987 1,517126 0,568652 0,396895 0,532121 0,607081
2,134965 0,765302 1,528499 (,568934 0,3098069 0,51632 0,611626
2,650804 0,8501B5 1,643595 0,617773 0,451386 0569967 0,657668

Material
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21 collection points based on yield potential
crops: winter wheat (2022), winter barly (2023)

biomass parameters: fresh and dry biomass

nitrogen uptake (Nupt)

nitrogen content (Ncont)

area: 29 ha of field near the village of Uhercice in the Czech Republic
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Graphs with regression lines show the relationship between selected vegetation indices and crop parameters.. Higher R? values

indicate better predictive ability of a given vegetation index for estimating the monitored parameter
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and BBCH 50-51. Values in bold are significant at the p <.05 level.
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Conclutions
Based on the results of this study, it can be concluded that both Sentinel-2 and PlanetScope satellite data show potential for estimating the nutritional status of winter cereal crops. Thanks to its wider spectral range, especially the presence of red-edge bands, Sentinel-2 achieved higher and more
stable correlation coefficients across vegetation phases. Despite its more limited spectral range, PlanetScope provided comparably high correlations in some cases, especially in BBCH stages 29-30. The highest correlations were repeatedly achieved for the GNDVI, NDRE, and SRI indices, which
use the red-edge or green band. The results also confirmed that the predictive ability of individual vegetation indices varies depending on the growth phase and the type of parameter monitored. In 2022, the correlations for both satellites were statistically significant to a greater extent than in
2023, which may have been due to different climatic conditions or crop development. The NDRE index from Sentinel-2 proved to be highly reliable for estimating NNI, especially in the BBCH 29-30 phase. For the PlanetScope satellite, the best results were achieved with the GNDVI and NDVI
indices, which proved to be robust even at lower spectral resolution. The TCARI vegetation index repeatedly showed negative correlations and low reliability. Overall, Sentinel-2 can be recommended for more detailed assessment of crop nutrient status, while PlanetScope may be a suitable
alternative in cases where high spatial and temporal resolution is a priority.
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