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Who is doing Precision Horticulture ?

Precision Agriculture Community

loT investors

Precision
Horticulture
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/' .DATA AQUISITION

+Sensor platform

UAV, robot, tractor, crane,
stationary on the plant, manual
readings

+Data transfer

Wireless, manual

*User interface

Webpage, mobile App, elearning

*Accessible knowledge

Machine-to-machine
communication

*Process management

In-situ
Plant Sensor

Agronomic
| [oTe []]

Plant Data

*Biotic and abiotic stress

Multi & hyperspectral, imaging

«Canopy habitus
LIDAR, Photogrammetry

*Yield prediction
Thermal imaging, LIDAR

Fruit quality
Thermal imaging, LIDAR
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"+ Input variables
» Plant sensor data

» Georeferenced meta information

» Output variable

+ Disease detection, abiotic stress analysis, fruit
quality, yield prediction, fruit maturity estimation



How to measure in the orchard?

Tractor

Autonomous platform
Crane

Unmanned aerial system
Satellite

Wireless sensor network
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Precision

Spatio-temporal data in horticulture

Horticulture

Zude-Sasse et al., 2016.eJHS. https://www.pubhort.org/ejhs/81/2/2/index.htm


https://www.pubhort.org/ejhs/81/2/2/index.htm
https://www.pubhort.org/ejhs/81/2/2/index.htm
https://www.pubhort.org/ejhs/81/2/2/index.htm
https://www.pubhort.org/ejhs/81/2/2/index.htm

Precision

Spatio-temporal data: Irrigation

Horticulture

Zude-Sasse et al., 2016.eJHS. https://www.pubhort.org/ejhs/81/2/2/index.htm
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Irrigation: Soil information

MEDIUM spatial resolution & low temporal resolution
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Kathner and Zude (2015). eJHS



Irrigation: Soil information and weather data

But weather data: low spatial resolution & high temporal resolution
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Kathner; Ben-Gal; Gebbers;Peeters; Herppich; Zude-Sasse (2017).
Frontiersin Plant Science 8: 1053.http://doi.org/10.3389/fpls.2017.01053
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Irrigation: Plant data

But plant data: MEDIUM spatial resolution & high temporal resolution

Tsoulias;Paraforos;Xanthopoulos; Zude-Sasse (2020).
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y [m] X [m] y[m] Remote Sensing. https://doi.org/10.3390/rs12152481
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Irrigation: Plant data

But plant data: MEDIUM spatial resolution & high temporal resolution
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Tsoulias; Gebbers; Zude-Sasse (2020).
Precision Agriculture. doi.org/10.1007/s11119-019-09680-8




2. Heat stress

MEDIUM spatial resolution & HIGH temporal resolution
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Zude M, ed. (2009). Optical Monitoring of Fresh and Processed Agricultural Crops. Taylor & Francis, ISBN-10: 1420054023, CRC Press, 576 pp.



Anthocyanins

Heat stress

——CHLa_hexane

——CHLb_hexane
PHEOa_hexane
——5Sum_Chla.Chlb.Pheo_hex

Absorbance
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Wavelength [nm]

Pflanz, Zude (2008). Applied Optics 47: 5961-5970
Seifert, Regen, Zude (2014). Food and Bioprocess Technology 7: 2050-2059




Heat stress
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3. Implementation for harvest decision

0.10 0.15
Ha at 670 nm [1/cm]

GETITON

” Google Play -

FIORAMA mobile App, 2020



More ...

robust automated sensors,
physiological models, and

Integration in processes
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