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Article Info ABSTRACT

Article type: Background and Objectives: Estimating the area under cultivation and
Full Length Research Paper  crop yield at the global level is one of the most vital issues for
policymakers and decision-makers to assess the annual productivity of
agricultural products and food supply. Nowadays, remote sensing (RS)
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Received: 09.21.2023 satellite and geographic information system (GIS) can estimate and
Revised: 10.21.2023 continuously monitor these production parameters in large geographical
Accepted: 12.02.2023 areas and thus also examine the health of fields. The aim of this study is to

estimate the amount of wheat biomass using remote sensing and the
efficiency of plant indices in estimating the amount of plant biomass in
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Sentinel 2 Materials and Methods: In order to estimate the biomass of wheat fields

Wheat using remote sensing plant indices, 59 wheat fields covering an area of 292
hectares were randomly and uniformly selected in the agricultural lands of
Bandar-e-Turkmen county in the 2019-2020 agronomy year. Plant samples
were collected on April 25, 2019, coinciding with the peak growth stage of
wheat, using 0.25 square meter quadrats from the fields and their dry
weight was measured. In this study, Sentinel-2 satellite images from the
nearest date to the sampling date, which was April 31, were used to
calculate the NDVI, SAVI, DVI, and RVI plant indices. Furthermore, the
regression relationship between the measured biomass values and the index
values was examined and analyzed using SPSS software and statistical
parameters such as coefficient of determination (R?), coefficient of
variation (CV%), correlation coefficient (r), and root mean square error
(RMSE).

Results: Based on the comparison of the examined plant indices, the RVI
index was recognized as the superior plant index. This index had the
highest coefficient of determination (0.885) and correlation coefficient
(0.941), as well as the lowest values of RMSE (21.32) and coefficient of

)



variation (1.5) compared to other indices. Therefore, the RVI index was
used to establish a regression relationship with the measured wheat
biomass. Establishing a regression relationship between measured biomass
and estimated biomass indicates the high efficiency of the satellite imagery
used and the remote sensing indices in estimating plant biomass. The RVI
map in the studied agricultural lands showed the lowest value of this index
(0.44) in the western and northwestern parts of the county. Higher soil
salinity and a higher level of stagnant water in these areas could be the
reasons for less vegetation cover and consequently lower values of the RVI
index in these points. This map displayed higher values of this index in the
central, eastern, and southeastern parts of the county. The high values of
this index indicate dense vegetation cover in these areas, which can be
attributed to higher carbon and organic matter content in the soil, sufficient
and well-distributed rainfall, proper farm management, lower soil salinity,
adequate soil nutrition, and other factors.

Conclusion: In general, the higher values of the RVI plant index and
consequently the higher production of biomass can indicate the desirable
health and growth status of wheat in the fields of Bandar-e-Turkmen
county. The results of this study can be used in precision agriculture
planning and optimal agricultural management, such as predicting plant
growth stages, estimating the area under cultivation, estimating yield and
yield gap, and assessing the health status of agricultural plants.
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1- Normalized difference vegetation index

2- Moderate Resolution Imaging Spectroradiometer
3- Soil Adjusted Vegetation Index

4- Normalized Difference Snow Index

5- Salinity Index

6- Deference Vegetation Index

7- Ratio Vegetation Index
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Fig. 1. The location of sampled wheat fields in the agricultural lands of Bandar-e-Turkmen county,
Golestan province.
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2- Sentinel Application Platform
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Table 1. Regression equations and statistics between plant indicators and biomass measured in wheat fields of
Bandar-e-Turkmen county.
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Fig. 2. The regression relationship between the measured wheat biomass and RVI plant index.
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Fig. 3. The regression relationship between the measured wheat biomass and DVI plant index.
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Fig. 4. The regression relationship between the measured wheat biomass and SAVI plant index.
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Fig. 5. The regression relationship between the measured wheat biomass and NDVI plant index.
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Fig. 7. Measured and estimated biomass in wheat fields by RVI index.
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