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Expert knowledge for digital agriculture expert systems
-looking for technological partners-

J. LUKGsS et al., Vyzkumny Ustav rostlinné vyroby, v.v.i., lukas@vurv.cz



http://www.vurv.cz/
mailto:lukas@vurv.cz

VURV

About Us Wiakuragy et
. . . . rostlinné vyroby
« the largest research institute devoted to crop production research located in Prague . AT —
- smaller research centres in Olomouc, Liberec, Jevicko, Slany, Chomutov and
Karlstejn, along with further field stations around the country AT
Research

« basic and applied research

- plant breeding, plant nutrition, agroecology, plant health, and the safe storage of
crops

 sustainable agriculture production, organic farming

« support natural processes and biodiversity, reduce water pollution and overall
minimise the negative impacts of agricultural production on the environment and
human health

« precision agriculture, digital agriculture

Innovative traits: Foxtail millet ,RUCEREUS" is variety with increasing importace in recent climatic changes. Its fast growing, drought tolerance and nutritional quality are of
o very interesting values. Rucereus is tolerant to pests and diseases. Seeds are able to develop well even in lack of water in the soil, what is important for their use as summer
intercrop in mixtures for ,Greening”. Rucereus grain is early to harvest. Important is its special grain quality {(minerals incl. Selenium, vitamins, aminoacid compositien, non-
gluten- very suitable for celiacs). Ruceraus is perfect for grain, hay and silage production.

10. 5. 2021 aktuality EN, média

Honourable mention for RUCEREUS

EUROPEAN-SEED: Nominations for 20 most innovative plant varieties over 2020: Honourable mention
for RUCEREUS
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HETEROGENITY and NONLINEARITY,
biotic and abioftic stresses

Poznatky pro udrzitelné zemédélstvi

No Fungicide

Late application (RS)

Early application (R1)
» Precision and digital agriculture

* Heterogeneity maps
« Early stress detection
« Aplication maps
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Senop Rikola

sensor type frame-based imager

data dimension 1010 x 1010 px frame
wavelength range 500-900 nm
spectral resolution (FWHM*) 10 nm v Sl " 4y < / B : o L

estimated peak signal-to-noise

. AONT 150:1
ratio (SNR)**
spatial resolution (length of distance dependent (here: 0.14
quadratic pixel) mm, slightly defocused)

spectral bands up to 380
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WINTER RAPE experiment - HS cam
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Figure 2: Observed spectralon radiances and reflectances with fitted empirical
line models for 4 representative wavelenghts. Observations pertaining to the
second imaging of the 9% spectralon are marked red. The points are jittered
along the y axis for legibility. For illustrative purposes, the bottom parts of
the subplots depict the densities of observed pixel radiances of one randomly
selected pot image.
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Figure 3: Posterior distributions of mean dry pixel frequency differences between
experimental factors. Each curve represents one contrast. The differences are
assumed to be multiplicative. The top subplot depicts comparisons between
cultivars and the bottom plot comparisons between watering regimes. The effect
sizes are on logarithmic scale centered at the value of 1 (lack of effect). Axis
scales differ between the subplots.



Development of
a new LWIR cam
for agriculture

g H

a) thermogram before NUC with b) result obtained after NUC
temperature profile function
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Functional Diagram
D
D
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Development of a new
LWIR cam
for agriculture

Biomass cover index

This product was developed in long time cooperation with leading life science research organizations in
Central Europe: Crop Research Institute and Czech University of Life Science Prague. Cooperation was
a pleasure for us and we believe that it has created a new product that will bring a lot of benefit in
agriculture and life science. And especially nowadays, when we fight drought in MOST PLACES ON

CZECH

CROP RESEARCH UNIVERS!
INSTITUTE OF urgscutnces PRAGUE THE PLANET.
a2 Thank you also to Potato Research Institute Havlizkiv Brod. Especially for providing research, irrigated fields

e omce  With @ lot of potato varieties. Development was also supported by MPO in project FY 10213,
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Development
Software Triappy

Poznatky pro udrzitelné zemédélstvi

Interpretation of structured data

& Jan Blazek ~

triappy
VORV Korelace teploty vegetace a obsahu nitréatt v ptog

Triappy / Analyza Korelace teploty vegetace a obsahu nitrat( v padé

Méreni OTepIma 01 (Méfent teploty vegetace) OTepona 02 (Méfeni teploty vegetace)
Oblast 193 8
Technika q S 1:45 PM
33 triappy
- PiteK 2371 2018
Analyzy Teplota 32
[ 1]
Oblasti Teplota 01 (Méfeni teploty vegetace) ® g 31 Ll
@ Teplota 02 (Méfeni teploty vegetace] @ e
8 Tepl ¢ ROy J ) NI DO PRISTIHO MERENT
Organizace
29
Obsah nitrath v padé NADCHAZEJICT MERENT
28
Obsah nitratl 01 (Pravidelny sbér vzorkl pidy 2019) IRNSS
21 e
(O Obsan nitrétii 01 (Pravideiny sbér vzorkii plidy 2019) i
35
ZAPUJCENA TECHNIKA
34
a3

Obsah nitréatl v plidé
©

Ruzyné 2018 - Hydrosoft, Workswell, VURV, CZU



Plant health— virosis




Plant health- life tables - femperatures

= Primérny potet miic nakladenych jednou maici za Zivot
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Obréazek 58: Rozdll ve velikosti méice, jejlZ vyvoj probéhl v optimaini (21°C) nebo vysoké
(27°C) teploté, je zndzornén na obrazcich.
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Plant health vs.wheat varieties -
thermal sensing

Poznatky pro udrzitelné zemédélstvi

Workswell CorePlayer

radiometric

Distance

Exto

Ruzyné 2017 -J. Chrpova, J. Sova, J.Lukas
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PLANT health — grain — Fusarium

Poznatky pro udrZitelné zemédélstvi
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Fusarium - barle

Poznatky pro udrZitelné zemédélstvi

Usitedai kontrolnt N

@ zkuebni Gstav zemédélsky R W
Dizilel certifiksty ISO 9001 656 06 Brme 1D DS:

1CO: DO02033E
DIC: CZ00020338

vyddvai

OSVEDCENI
UKZUZ 158625/2018

o uznani metodiky v soulacu s p inkami Metodiky hodnoceni vizk yeh or
a programuuéelové podpory vy: v yvu]c a i, schvilené im viady
< dne &. inora 2017, ¢islo 107 a jeji pi’(lnh) &. 4 schvélené im viady
Project SlEHAEEPGY Reporting dne 29. listopadu 2017 &. 837.

Thermal Image Digital camera 3D graph

Nizev metodiky: Metodika pro detekei zrm denych y z rodu Fusarium
u pienice

Autor/autofi: Ing. Jana Chrpovi, CSc.; Mgr. Jana Palicova, Ph.D.;
Ing. Martina Travai€kovi,; Ing. Jan Lukag, Ph.D.; Ondfej Vedkrna, Ph.D.;
Ing. Kamil Horik; Ing. Jan Sova

Nazev organi ci: Vy: ¥ ustav rostlinné vyroby, v.v.i.; SELGEN a.s.;

5 BUREAU VERITAS CZECH REPUBLIC, spol. s r,

= Workswell s.r.o.

% Misto vydéani: V¥zkumny Gstay rostlinné vyroby, v.v.i. Praha-Ruzyné

3 Rok vydani: 2018

]
Metodika byla vyp ana v ramci vyzl ¢ho projektu/podpory na rozvoj vyzkumné
organizace MZe CR NA7V QK1710302 ,,Ivyng odohmsu pSenic vigi suchu, mrazu, padli
a fuzariézam klasu p i metod g ky a pr ~ 70%. PTi zpracovani metodiky

bylo také vyuzito \«)slcdku Llskﬂn)ch pii feseni projcklu Fvi 0" 13 ,,Platforma pro identifikaci
a interpretaci stresovych faktor( v rostlinné produkei*— 30 %.

D Vyuzivi projekt Pravidia pro odvéivi zemédéisivi, lesnictvi, rvbolov*?  ANO x NE

140 Fe V pripade. 2e projekt vyuziva .Pravidla pro odveétvi zemédélstvi, lesmictvi a rybolovu®, je

vysledek typu Nue zdarma k dispozici viem zdjemeim na webové strance:

http:l/www.vur\'.czlindex.php?p«-vvlh\‘atebk,a cinnost_2018&site=pro_verejnost
kg
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Water stress and management

Poznatky pro udrZitelné zemédélstvi

e AvG 350 1 mmSréZky -e-Zavlaha 50
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Obrézek 64: Teplota vzduchu (Temp, °C), relativni vihkost vzduchu (RH), rychlost vétru
(m*10/s) a globalni zafeni (Jim?) ve dnech snimkovéni termokamerou. Krouzkem oznadena
doba snimkovani. Obrézek 62: Obsah vody ve vrstvé 0-90 cm v pribéhu ristu v roce 2018, Sipkou jsou
oznadeny terminy snimkovani, Groveri obsahu vody odpovidajici bodu vadnuti (BV) je
naznacena dervenou Carou.
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Ruzyné 2016 -J. Haberle, J. Sova,
J.Lukas,
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Poznatky pro udrZitelné zemédélstvi



Plant nutrition — longterm trials - remote sensing

CRI 50°0521.1"N, 14°18'00'E

Sugar beet, yields, quality
1.4 ha, 96 parcels — 10x10m
24 variants / 4 repts

Different levels of org / anorg

vV v v v v Vv

Multispectral sensors testing

Compost
Manvure t Slurry+straw N P05 K,O
i/hal t/ha t/hal kg/ha kg/ha kg/ha
[ 111-114 0 0 0 0 0

[ 121-124 [ 0 0 40 20 30
| 131-134 [ 0 0 70 40 60
EEEZE o 0 0 0 40 60
[ 181-184 [N 0 0 100 60 90
[ 191-194 [ 0 0 130 40 60
[ 211-214 [N o o o o 0
| 221-224  [RLY 0 0 40 20 30
[ 231-234 [N 0 0 70 40 60
| 271-274 [N 0 0 0 40 60
105 0 0 100 50 90
[ 291-294 (RIS 0 0 130 40 60
BEEYS o 10.5 0 0 0 )
EEYE o 10.5 0 40 20 30
BEEE o 105 0 70 40 60
EEZE o 10.5 0 0 40 60




foliage bulbs foliage bulbs
0.851*** 0.779*** 0.807%** 0.47 5%+
0.839*** 0.783*** ().839 % 0.714%**
0.832*** 0.784*** 0.898%*x 0.704%*
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Poznatky pro udrzitelné zemédélstvi
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Crop research institute, v.v.l.

Prague, CZ, www.vurv.cz

Poznatky pro udrzZitelné zemédélstvi

« expert knowledge

« expert systems (IPM)

* new crop varienties, plant / animals & microbial / genetic resources bank
« breeding, plant nutrition, agroecology, plant health, biodiversity

« precision agriculture, digital agriculture

Looking for > software and hardware partners



http://www.vurv.cz/

