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¾Fenotyp = vnŊjġ² projevy genotypu + vliv prostŚed² 

 







database storage 

plants 

sensors 
computer analysis 



¾Fytokomory 

 

 

¾Sklen²ky 

 

 

¾Vyuģit² robotickĨch syst®mu a p§sovĨch 

dopravn²kŢ 



¾Morfologie 

 

¾Fyziologie 

 

¾VĨvojov® procesy 

 

¾Dynamick® zmŊny 



¾Morfologick® znaky ï RGB imaging 

Ådigit§ln² biomasa 

ÅvĨġka rostlin 

Åpoļet, ¼hel a plocha listŢ / odnoģ² 

Åmet§n², kveten² 



¾Fyziologick® parametry (kamery sn²maj²c² v jin® ļ§sti spektra) 

Åzaloģen® zejm®na na: 

Åodrazivosti (reflektanci) povrchovĨch struktur listu v rŢznĨch ļ§stech 

spektra ï VEGETATIVNĉ INDEXY 

Åna fluorescenci chlorofylu ï ĐĻINNOST FOTOSYNT£ZY 

Åpovrchov® teplotŊ ï VODNĉ REĢIM 

 



¾Fyziologick® parametry 

 

 



¾Fyziologick® parametry - SENZORY 

 

 



¾Integrativn² analĨza ï kombinace morfologickĨch a 

fyziologickĨch parametrŢ, doplnŊn§ statistickĨm pŚ²stupem 

 



¾PŚedevġ²m morfologick§ analĨza 

 

¾Vyuģ²v§ rhizotrony, nebo prŢhledn® kvŊtin§ļe 

 



¾PŚedevġ²m morfologick§ analĨza 

 

¾Vyuģ²v§ rhizotrony, nebo prŢhledn® kvŊtin§ļe 
 

 



¾PŚedevġ²m morfologick§ analĨza 

 

¾Existuj² i vysoce sofistikovan® postupy hodnocen² pomoc² 

rentgenovĨch paprskŢ a CT  
 

 



¾ Fenotypizace v poln²ch podm²nk§ch 
ÅPodobn® senzory, vŊtġ² variabilita dat, menġ² kontrola na celĨm procesem 

ÅRe§ln® podm²nky 

 

¾Poln² platformy 
 

¾Nez§visl® syst®my 
ÅFenotypizaļn² voz²ky a vozidla 

 

ÅBezpilotn² letadla a vzducholodi 

 

ÅPilotovan§ letadla 

 

ÅDruģicov® syst®my 
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¾Informace o rŢstu rostlin  
ÅPokryvnost (LAI); vzch§zen²  - RGB imaging 

Å(vĨġka/biomasa) ï LiDAR 
 

 



¾Informace o fyziologii (obsah dus²ku, chlorofylu, transpirace 

ï WUE) 
 

ÅObsah chlorofylu/dus²ku ï multispektr§ln² kamery, nebo RGB 

kamera 



¾Informace o fyziologii (obsah dus²ku, chlorofylu, transpirace 

ï WUE) 
 

ÅObsah chlorofylu/dus²ku ï multispektr§ln² kamery, nebo RGB 

kamera 



¾Informace o fyziologii (obsah dus²ku, chlorofylu, transpirace 

ï WUE) 
 

ÅTranspirace/WUE ï term§ln² kamery v IR 



¾Obrazov§ analĨza a post-processing dat 

 

¾Vysok§ cena, nŊkterĨch kl²ļovĨch senzorŢ ï LiDAR 

 

¾Absence mezin§rodn²ch standardŢ pro fenotypizaci 

 

¾Obt²ģn§ prov§zanost mezi digit§ln²mi parametry a 

klasickĨmi ġlechtitelskĨmi znaky (napŚ. rozliġen² mezi 

produktivn²mi a neproduktivn²mi odnoģemi) 
 



¾Vysokokapacitn² a celoploġn® hodnocen² 

 

¾Minimalizace chybovosti Ălidsk®ho faktoruñ 

 

¾Snadn§ porovnatelnost vĨsledkŢ 

 

¾Moģnost hled§n² ĂranĨch znakŢñ 

 

¾VĨznamn® urychlen² selekce 
 





¾ Screening for bioactive 

compounds 

 

¾ ĂCOOKING & SIEVING ñ 

 

¾ Development and preparation of 

compounds ï Ăcookingñ 
 

¾ High-throughput screening for 

growth-promoting compounds 

 

 

 

 

 

¾ Selection of genotypes 

 

¾ ĂGROWING & SIEVINGñ 

 

¾ provide selection of best 

growing genotypes in defined 

conditions 

 

 



¾ Non-invasive measurement of plant shoots from emergence to different stages of development (max. 50 cm high 

plants) 

 

¾ Experiments in vitro and in vivo ï application of various stresses 

 

¾ Measuring of shoot growth - combination of RGB imaging (1 to 3 views) 

 

¾ Measuring of photosynthetic efficiency by Chl fluorescence analysis 

 

¾ Measuring of leaf surface temperature 

 

¾ Measuring of vegetative indices ï hyperspectral cam 

 

¾ Throughput depends on plant morphology and developmental stage (from thousands of seedlings in vitro to 

dozens of plants in in vivo complex analysis) 

 

¾ Growing and measuring in fully controlled environment (light, temperature, humidity) 

 

 

 

 



¾ Two step high-throughput screening for growth-promoting 

compounds 

 

¾ 1st step in vitro 

 

 

 

 

 

 

¾ 2nd step in vivo 

 

 



¾ Robust test of growing capacity of 

Arabidopsis seedlings treated with 

various growth-affecting compounds 

 

¾ Allows to screen everyday more than 

11000 seedlings in one experiment, 

480 variants (repeats, compounds, 

concentrations or genotypes) 

 

¾ Provides data of total biomass 

accumulation, normalized increase in 

BM and relative growth rate for each 

seedling 

 

¾ Screening of chemical libraries, also 

for contracted research 
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¾ Everyday RGB screening of 

green area 

 

¾ Up to 60 variants (1200 

plants) 

 

¾ Parameters: GA, NGA, RGR 

 

¾ Possible combination with FC 

or HC VNIR 



¾ Everyday RGB screening of 

green area 

 

¾ Up to 60 variants (1200 

plants): compounds, 

concentration, application 

timeé 

 

¾ Parameters: GA, NGA, RGR 

 

¾ Combination with FC or HC 

VNIR 



 

¾ Parametrs: GA, NGA, RGR 

 

 

0,0

2000,0

4000,0

6000,0

8000,0

10000,0

12000,0

14000,0

T
o

ta
l G

re
e

n
 A

re
a 

comp A_100uM_18+21+24+27DAS
comp A_100uM_18+21+24DAS
comp A_100uM_18+21DAS
comp A_100uM_18DAS
comp A_10uM_18+21+24+27DAS
comp A_10uM_18+21+24DAS
comp A_10uM_18+21DAS
comp A_10uM_18DAS
comp B_100uM_18+21+24+27DAS
comp B_100uM_18+21+24DAS
comp B_100uM_18+21DAS
comp B_100uM_18DAS
comp B_250uM_18+21+24+27DAS
comp B_250uM_18+21+24DAS
comp B_250uM_18+21DAS
comp B_250uM_18DAS
comp C_100uM_18+21+24+27DAS
comp C_100uM_18+21+24DAS
comp C_100uM_18+21DAS
comp C_100uM_18DAS
comp D_1uM_18+21+24+27DAS
comp D_1uM_18+21+24DAS
comp D_1uM_18+21DAS
comp D_1uM_18DAS
CTRL_2_n_18+21+24+27DAS
CTRL_2_n_18+21+24DAS
CTRL_2_n_18+21DAS
CTRL_2_n_18DAS
CTRL_n_18+21+24+27DAS
CTRL_n_18+21+24DAS



 

¾ Parametrs: GA, NGA, RGR 

 

 


