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R²ordinary = 0.94
RMSEordinary = 60.1 g m-2

R²ordinary = 0.93
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Winter oilseed rape (OSR) is a major crop in Germany with
low nitrogen use efficiency thus contributing to high N
surpluses in cropping systems. Optimizing its N fertilization is
therefore getting into focus.
Unmanned aerial vehicle (UAV) technology enables a fast
collection of high-resolution spectral data at relatively low
costs. Autumnal N uptake and fresh matter (FM) of OSR
negatively correlates to optimum N fertilization rates in spring
and may be used to predict local N rates.
In field trials it was tested if UAV-based multispectral data can
be calibrated to these variables and whether these
calibrations are applicable to commercial farms (CF) in
Northern Germany.

MATERIAL & METHODS
Calibration data were collected on Hohenschulen Experimental
Station of Kiel University from September to December 2017,
evaluation data were sampled on six commercial farms in
Northern Germany (CF1 - 6) in representative quantity (n=10
to 20 per field). An UAV-based camera (Sequoia camera by
ParrotTM) was utilized to receive multispectral data (spectral
bands: Red, Red Edge, Near Infrared & Green).

RESULTS & DISCUSSION
The simple ratio NIR/Red provides an efficient way to
calibrate the UAV-reflectance data to FM and N amount on
each observation date. However, sampling dates with dim
light conditions (Table 1 a & b) were excluded from calibration
(last sampling date) and evaluation (CF 5 & 6) (Figure 1a - d).

RMSEordinary = 269.8 g m-2

Figure 1a - d: Correlation of measured and estimated FM & N amount for
calibration (a - b) and evaluation dataset (c - d). Statistical estimators are
calculated for „normal“ irradiance conditions only.
Table 1a & b: BBCH stages & irradiation conditions on sampling dates/ locations.

Sampling
Date
2017-09-19
2017-10-09
2017-10-24
2017-11-06
2017-11-20
2017-12-04

The evaluation shows an underestimation of FM and N
amount with increasing biomass (Figure 1c & d). This could
arise from decreasing sensitivity of the simple ratio or by the
fact that the calibration lacks data in this range (Figure
1a & b).

OUTLOOK

Location

First results demonstrate that the simple ratio NIR/Red
allows to estimate FM and N amount from UAV-based
reflectance data, however irradiance conditions during flight
have to be taken into account.
Further sampling with parallel on-site irradiance measurements will follow. Furthermore first N fertilisation
recommendations will be tested on commercial farms.
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RMSEordinary = 1.2 g m-2

CF1
CF2
CF3
CF4
CF5
CF6

BBCH
*1
stage
11
14
16
16
17
17

Global radiation*2
-2
[W m ]
289
283
44
183
117
17

Irradiance
*3
condition
ordinary
ordinary
ordinary
ordinary
ordinary
dim

BBCH
stage*1
18
18
18
18
18
16

*2

Irradiance
condition*3
ordinary
ordinary
ordinary
ordinary
dim
dim

Global radiation
[W m-2]
61
117
131
83
36
36

predominant at the sampling date
*2 from the nearest DWD-station, average value of the hour of multispectral flight start
*3 Classification based on quantity of global radiation (<40 W m-2: dim, > 40 W m-2: ordinary)
*1
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