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(µmol di CO2 per µmol di luce incidente) 
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Qualità della luce e Fotosintesi 

Wavelength (nm) 

Resa Quantica Spettrale 
 (µmol di CO2 per µmol di luce assorbita) 
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Qualità della luce e Fotomorfogenesi  

Paradiso R., Proietti S., 2021. Light quality manipulation to control plant growth and 
photomorphogenesis in greenhouse horticulture: the state of the art and the opportunities of 
modern LED systems. Journal of Plant Growth Regulation, 1-39 

Photoreceptors Plant response Wavelengths 

Red, Far-red 

(600-750 nm) 

Blue 

(450-500 nm) 

 

 

UV-A 

(320-390 nm) 

UV-B 

(290-315 nm) 

Green  

(530- 570 nm) 

PHYs 

 

 

Germination, De-etiolation, Shade avoidance, 

Inhibition of stem and petiole elongation,  

Leaf expansion and flattening, Circadian rhythms, 

Flowering, Branching 
 
 

 

 

CRYs 

De-etiolation, Inhibition of stem and petiole elongation, 

Leaf expansion, Circadian rhythms, Flowering, Flavonoid 

biosynthesis. Response to shade by B/G photoperception 

  

PHOTs 

 

Leaf flattening, Phototropism, Stomatal opening, 

Chloroplast relocation 

ZTL/FKF1/LKP2  

 

Circadian rhythms, Flowering 

 

 UVR8 De-etiolation, Flavonoid biosynthesis 





Illuminazione artificiale in orto-floricoltura 

 ÅAumento delle rese 
Å/ƻƴǘǊƻƭƭƻ ŘŜƭƭΩŜǇƻŎŀ Řƛ ǇǊƻŘǳȊƛƻƴŜ 
ÅMiglioramento della qualità 

ÅAssimilativa 
ÅFotoperiodica 
ÅSostitutiva 



Molti aspetti 
- intensità 
- composizione spettrale 
- fotoperiodo 
- efficienza energetica 
- geometria degli impianti 

Illuminazione artificiale in orto-floricoltura 

Molti processi influenzati/controllati  
- fotosintesi, accrescimento, sviluppo 
- composizione dei tessuti (qualità degli ortaggi) 
- composti benefici 
- sensibilità alle patologie 



RESPONSE GROUPS (cold greenhouse) 

I - winter - early spring 

   night temperatures 7-10°C; SD - low light intensity 

II - late winter - spring 

    night temperatures  10-13°C ; SD - low light intensity  

III - late spring - autumn  

 night temperatures 13-16°C; LD - high light intensity 

IV - summer 

 higher than 16°C; LD - high light intensity 

Antirrhinum majus L.  

Juvenility Inflorescence development

Flower induction

Paradiso R., Aronne G., De Pascale S., 2008. Thermal and Light Requirements 
for Flower Differentiation of Snapdragon. Acta Hort., 801(2): 1399-1405.  

Critical size = 300 cm2/plant leaf area 



Lisianthus russellianus Hook 
(syn. Eustoma grandiflorum Griseb.)  

Paradiso R., Fiorenza S., De Pascale S., 2008. Light requirements 
for flowering of Lisianthus. Acta Horticulturae, 801(2): 1155-1160.  

RESPONSE GROUPS 

(heated greenhouse in mild winter climate) 

I - late autumn-winter (from the end of October to the middle of February) 

II - early spring (from the end of February to the end of June) 

III - late spring-summer (from the middle of April to the end of June) 

Time for flowering 
(days) 

 

Light integrals 
at flowering 

(MJ/m2) 

Daily light integrals 
(MJ/m2) 

 

Echo 103 784 7.6 

Cessna 126 1069 8.5 
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ωParadiso R., A. Maggio, De Pascale S., 2012. Moderate variations of day/night temperatures affect ƅƻǿŜǊ 
induction and ƛƴƅƻǊŜǎŎŜƴŎŜ development in Phalaenopsis. Scientia Horticulturae, 139: 102-107.  

ωParadiso R., De Pascale S., 2014. Effects of plant size, temperature, and light intensity on flowering of 
Phalaenopsis Hybrids in Mediterranean Greenhouses. The Scientific World Journal, Vol. 2014, Art. 420807. 

Phalaenopsis 

0

10

20

30

40

50

0 50 100 150 200

Days from the beginning of treatment

P
P

F
D

 (
m

o
l 
m-2

d
-1

)

Flower induction Inflorescence development

Lighting 

treatment

A 

0

200

400

600

800

1000

0 10 20 30 40 50 60

Days from the beginning of treatment

L
ig

h
t 
in

te
g

ra
l 
(m

o
l 
m-2

)

0 Flower induction

B 

D
a

y
/n

ig
h

t 
te

m
p

e
ra

tu
re

s
 (°C

)

28/26

23/21

21/19

90/150

L
ig

h
t in

te
n

s
ity

 (m
m

o
lm

-2
s
-1)

30

20

10

300

200

100
130/200(Lref)

150/220

up to 720 60 130-150

Vegetative
growth

Flower
induction

Inflorescence
development

Duration (days)

+150



Light Emitting Diode 
(LED) 

Illuminazione artificiale e sorgenti luminose 
High-Pressure Sodium 

(HPS) 

Metal-Halide 
(MH) 

Heliospec LX601C 
https://www.heliospectra.com/ 

Eye Hortilux MH 
https://eyehortilux.com/grow-lights/standard-metal-halide/ 

Eye Hortilux Super HPS 
https://eyehortilux.com/grow-lights/super-hps/ 
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Illuminazione assimilativa 



Illuminazione assimilativa e illuminazione άŘƛ ŎƻƴǘǊƻƭƭƻέ 





Interlighting Intra-canopy lighting 



Illuminazione assimilativa 





TL 

ML  

BL 

BS 



Paradiso R, de Visser P.H.B., Arena C., Marcelis L.F.M., 2020. Light response of photosynthesis and stomatal 
conductance of rose leaves in the canopy profile: the effect of lighting on the adaxial and the abaxial sides. 
Functional Plant Biology, 47, 639-650 

Ad 89.7% 

Absorptance 

Ab 83.1% 

Light response of photosynthesis 

Photosynthetic capacity 



Under adaxial lighting palisade cells act as a light guide to spongy cells, 

while under abaxial lighting spongy cells acts like a light trap 



 Light absorptance 

Quantum yield 

Abs (%) = 84.5 vs 85.1  


