Piante e colori dello spettro: fiat lux!
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Qualita della luce e Fotosintesi
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Qualita della luce &otomorfogenesi

Wavelengths Photoreceptors Plant response
) GerminationDe-etiolation Shadeavoidance,
. Red, Faired PHY Inhibition of stemandpetioleelongation,
(600-750 nm) S Leaf expansion and flattening, Circadian rhythms,
B Flowering,Branching
Green =
(530- 570 nm) De-etiolation Inhibition of stem and petiole elongation,
CRYs Leaf expansion,Circadianrhythms, Flowering, Flavonoid
biosynthesisRespons&o shadeby B/G photoperception
45 OBSIBS B PHOTs Leaf flattening, Phototropism, Stomatal opening,
( nm) Chloroplastrelocation
UV-A ZTL/FKF1/LKP2 Circadianrhythms,Flowering
(320-390 nm)
UV-B UVR8 De-etiolation Flavonoidbiosynthesis
(290315 nm)

ParadisoR, Proietti S, 2021 Light quality manipulation to control plant growth and &
photomorphogenesig greenhousenorticulture the state of the art and the opportunitiesof %
modernLEDsystemsJournalof PlantGrowth Regulation1-39 A







llluminazione artificiale in ortdloricoltura
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llluminazione artificiale in ortdloricoltura

Moltl aspetti
- intensita
- composizione spettrale
- fotoperiodo
- efficienza energetica
- geometria degli impianti

Molti processi influenzati/controllati
- fotosintesi, accrescimento, sviluppo
- composizione dei tessuti (qualita degli ortag
- composti benefici
- sensibilita alle patologie



Antirrhinum majusL.

Flower induction

Juvenility Inflorescence development

RESPONSEROUP&o oldgreenhouse)
| - winter - earlyspring
night temperatures7-10°C SD- low light intensity
Il - late winter - spring
night temperatures 10-13°C; SD- low light intensity
Il - late spring- autumn
nighttemperatures13-16°C, LD- highlight intensity

IV - summer
. . . . . ParadisdR, AronneG,, DePascales, 2008 Thermaland LightRequirements
higherthan 16°C LD- highlight intensity for FlowerDifferentiationof SnapdragonActaHort, 8012): 13991405 g | SH'S

Critical size = 300 cplant leaf area



LisianthusrussellianusHook
(syn.EustomagrandiflorumGriseh)

RESPONSE GROUPS

(heated greenhouse imild winter climateg

| - late autumnwinter (from the end of Octoberto the middle of February)
Il - earlyspring(from the end of Februaryto the end of June)

[ - late springsummer(from the middle of April to the end of June)
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ParadisR, FiorenzaS, DePascal&s, 2008 Lightrequirements @ ISHS
for floweringof LisianthusActaHorticulturae 801(2): 11551160 Vo




Phalaenopsis
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wParadisoR, A. Maggio,De PascaleS, 2012 Moderate variationsof day/night temperaturesaffectb 2 g S Nj 4 N4 =
inductionandA y b 2 NXdavélépiéhitd PhalaenopsisScientiaHorticulturag 139 102-107. SCey

wParadisoR, De PascaleS, 2014 Effectsof plant size,temperature,and light intensity on flowering of

Phalaenopsislybridsin MediterraneanGreenhouse§ heScientificWorld Journal,Vol. 2014 Art. 420807 Th%ientificWOrldJOURNAL



llluminazione artificiale e sorgenti luminose

High-Pressure Sodium Metal-Halide Light Emitting Diode
(MH)

EyeHortiluxSuper HPS EyeHortiluxMH Heliosped. X601C
https://eyehortilux.com/growlights/superhps/ https://eyehortilux.com/growlights/standardmetal-halide/ https://www.heliospectra.com/
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llluminazione assimilativa
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Intra-canopy lighting
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Absormption (% incident light)
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Photosynthetic capacity

y=-0.0621x + 13.653
R?=0.9677

ParadisoR, de VisserP.H.B., ArenaC, MarcelisLFEM., 2020 Lightresponseof photosynthesisind stomatal
conductanceof roseleavesin the canopyprofile: the effect of lighting on the adaxialand the abaxialsides
FunctionalPlantBiology,47, 639650

Functional Plant Biol




Underadaxiallighting palisade cells act adight guideto spongy cells,

while underabaxiallighting spongy cells acts likdight trap

7 LA




Lightabsorptance

Abs (%) 84.5vs85.1

Quantum yield



