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* Hyperspectral sensing as a tool to evaluate plant biomass and nitrogen (N)

* Long term fertilizer trial to evaluate sustainable management of the soil resources

* Replace laborious and costly manual in-field sampling with fast and non-destructive
sensing methods.
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The longterm fertilization trial

e Zurich Organic Fertilization experiment’ (ZOFE) established in 1949, located
at Agroscope in Zurich

e 12 input treatments: zero and mineral control (1 &12), pure and combined
organic and mineral fertilization treatments, block design

Nr. Treatment Nutrient input (min/org) [kg ha]
N P K
1 Zero control 0/0 0/0 0/0
2 Manure 0/86 0/27 0/117
. 3 Sewage sludge 0/174 0/163 0/9
& 4 Compost 0/93 0/21 0/106
8 5 Manure +PK 0/87 45/27 195/117
< 6 Sewage sludge +PK 0/174  45/163 195/10
7 Compost +PK 0/93 45/21 195/106
8 Peat +PK 0/0 45/0 195/1 BT bt dRE 1ot
9 NOP2K?2 0/0 45/0 195/0 I 3 SO gttt ;s 1{
10 N2P1K1 100/0 22/0 98/0 “ 41 g%?j *t gl
11 N2P2K?2 100/0 45/0 195/0 ——— "’ ikl

12 N2P2K2Mg / mineral control 100/0 45/0 195/0
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Spectral and ground sampling

 Aerial sensing by a 40 channel camera (based on imex)
integrated and calibrated by Gamaya

* In field spectroscopy done with a PSR+ spectrometer
(Spectral Evolution)

* Plant sampling, processing and lab analysis according to
standards for field experimentation and reference methods
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Results: the field trial D- . y
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Proximal and remote

S e n S i n g f'e S u tS 1.001 Adj R2 = (.88 Intercept = 0.041 Slope = 0.77 P-value = 2e-57
0.751
2
* Reasonable coefficients of determination  Zos
between spectral indices, canopy cover, 2
biomass and plant N uptake o Plot RO
0.001 .
Method Trait DM [kgm2] Ny [gNm?] 000 020 Nnﬁijriximal o7 o0
Remote NDVI 0.73 0.54
NDRE 0.78 0.60
CC 0.73 0.55 1.%0 Adj R2 = 0.93 Intercept = -0.07 Slope = 1.2 P-value = 4. 5e-103
Proximal NDVI 0.62 0.44 -
NDRE 0.69 0.56 T
g cC 0.61 0.37 E-
: S < -
5 * Good representation of ground signal by oz 2" "Pixel based 23.06.2020
- a ) : * 30.06.2020
drone based imaging spectroscopy - segmentation - o7.07.2020
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Take home message

* Power of proximal and remote sensing methods for high throughput Field

phenotyping with respect to nutrient input treatments

* high value of historical field trials to calibrate and validate sensor
technology and algorithms
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