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1. Slunecni zareni jako energeticky
zdroj produkce

2. Struktura vegetacniho krytu,
intercepce radiace, absorpce, LAl
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Viditelné zareni
(svetlo) je jen mala

cast spektra zareni

1€ nm 10-# nm 1 nm 10° nm 10% nm T m 102 7
Gamma
| rays I A-rays I o Infrared  Microwaves  Radio waves
| I I I I
Wisible light




Slunecéni zareni

« Solarni konstanta = 1.36 kW/m? [kJ/m?.s]
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Interakce dopadajiciho zareni s fotosyntetizujicim objektem (listem):

« odraz, absorpce, prunik
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Light - dependent reactions
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Modifikace zareni porostem

 relativni ozarenost (relativni svételny pozitek) - intenzita ozareni
uvnitt rostlinného porostu v procentech plneho ozareni dosazencho
na voln¢ ploSe

e [ =I,e"tAl Kk -exktinkéni koeficient, LAI - leaf area index

Fig. 1.25. Attenuation of radiation in various stands of plants. 7op left A boreal birch-spruce
mixed forest (Kairiukshtis 1967); top right a thin pine forest (Cernusca 1977); below left a
sunflower field (Hiroi and Monsi 1966); below right a maize field (Allen et al. 1964).
R canopy reflectance. Most of the radiation penetrating dense, flat-leaved stands is absorbed
and scattered in the upper third, whereas in stands with narrow, erect leaves the radiation
is more evenly distributed




Modifikace zareni porostem

 relativni ozarenost (relativni svételny pozitek) - intenzita ozareni
uvnitt rostlinného porostu v procentech plneho ozareni dosazencho
na voln¢ ploSe

o [ =I,e"tAl  k -exktinkéni koeficient, LAI - leaf area index
k - extinkCni koeficient:
louky, rakosiny k = 0.3-0.5

spoleCenstva bylin k = 0.7




Monteith (1977)
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1 http://www.decagon.com/education/light-interception-and-biomass-production/




Diffuze

Intercepce zareni v porostu

Feflectance

'.J.?_:;.""irtual Forest

http://www.nrri.umn.edu/ecophys/shading.html
http://www.biologie.uni-hamburg.de/b-
online/virtualplants/ipi_ic14.html

http://www.worldagroforestrycentre.org/sea/Products/A
FModels/Slim/images/3d_view.jpg




Metody mereni indexu listove
plochy (LAI)

1 Destruktivni (stanoveni projekcni plochy)
— fotoplanimetry, scannery

1 S vvuzitim Lambert-Beerové zakona

— LAl metr, interceptometr, primym merenim
zareni

1 Metodou hemisferické fotografie
1 Matematickou simulaci sturuktury porostu




Pristroje merici LAI,

1 http://www.wagtechprojects.com/products/agronomics/crop-science/light-measurement/plant-canopy-measurement
] www.zealquest.cn




| eaf area index

neprime metody stanoveni/mereni
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Fotoplanimetry

http://www.uky.edu/Ag/Agronomy/Department
1 /sbr/images/updates/ky/0709/crewRemoving
] Leaflets.jpg
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Leaf Area Index — January

| eaf area index

Leaf Area Index — July

Source: http://ldas.gsfc.nasa.gov/gldas/GLDASIaigreen.php




Pojmy

1 LAl Leaf area index
1 LAD Leaf area density

1 Light interception, Light attenuation
1 Canopy profile
1 LAl / LAD, LA distribution




Optical Extinction Coefficient for
Oriented Leaves

range of G-functions small (0.3-0.8)

and smoother than leaf inclination

distributions;

planophile canopies, G-function is

high (>0.5) for low zenith and low

(<0.5) for high zenith;

converse true for erectophile

canopies;

G-function always close to 0.5

between 50° and 60°

essentially invariant at 0.5 over 1
different leaf angle distributions at G, (Q) =— jg, (Qz )‘Q @,\dg,
57.5°. 21T,

\\\\3\0\\\\\\\\\4-\0\\\\\\\\\5\0\\\\\\\\\6\0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Dr. Lewis

http://www2.geoq.ucl.ac.uk/~plewis/rnr/lecture2.
ppt#271,10,0ptical Extinction Coefficient

for Oriented Leaves spherical planophile —®— erectophile
plagiophile extremophile

zenith angle / degrees
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Fotoplanimetry

http://www.uky.edu/Ag/Agronomy/Department
1 /sbr/images/updates/ky/0709/crewRemoving
] Leaflets.jpg




LED jako zarivé zdroje
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Slunecéni zareni

Solarni konstanta = 1.36 kW/m? [kJ/m?.s]

Table 1.6. Effect of radiation on plant life. (Ross 1981)

Ultraviolet 290 — 380 0-4 Insignifi- Slight

cant
Photosynthetically 380-710 21—-46*  Signifi- Signifi-
active range cant cant
(PhAR)

Infrared 750 - 4000 Insignifi- Signifi-
cant cant

Longwave 4000 — 100000 Insignifi- Insignifi-
radiation cant cant

Signifi-
cant
Slight

Insignifi-
cant

Significant

Insignifi- Significant

cant

Insignifi- Significant

cant

2 Depending on position of sumr and degree of cloud cover.







