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Sunlight and temperature are the primary factors responsible for the shift from green to
shades of brown and orange.
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Phenotype: different environment (sport) + different genotype (body)
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Phenotype: different environment (light) + same plant species
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LIDAR technology

Uses a laser to transmit a light pulse
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Val Sassina (LC)

Regione Lombardia
Lidar Data
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Estimating forest aboveground biomass by low
density lidar data in mixed broad-leaved forests
in the Italian Pre-Alps
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SenseFly Ebee Airinov Multispec 4c
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New software procedure — uEyeDualCam

Stereoscopic photo acquisition of plant tray
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Software analysis
 « Pomegranate (Punica granatum L.)
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Plant biomass (g)

Plant biomass (g)

Picea abies L.

Pinus sylvestris L.

0,025 1 0,04 1
0,020 1 J— T
0,03 1 l
0,015 1 1 I
0,02 1
T
0,010 1 1T
— 0,01 1
0,005 -
0,000 T T T T 0,00 T T T T
14 21 32 42 15 26 33 42
Fagus sylvatica L. Quercus ilex L.
0,40 1 0,50 1
T
T
0,40 1 +
0,30 1
T 0,30 1
T
0,20 + L
0,20 1
—+=
0,10 1 I
= 0,10
1
J -
0,00 T T T T 0,00 T T T T
15 21 )8 38 21 28 40 49
Time (d) Time (d)

45

RO17



Greenness (%)

Greenness (%)

Picea abies L.

5,0 1

14 21 32 42

Fagus sylvatica L.

100 A

[
o
1

(o]
o
1

B
o
1

20 A

Pinus sylvestris L.

15 26 33 42

Quercus ilex L.

100 A

60 A

40 -




Biomass (g)

Biomass (g)

Picea abies L.

0,030

0,025+

0,020

0,015+

0,010+

0,005+

0,000+

R2=0,23, p = 0,239

T
i
R2=0,78,p<0,001 |
1
1
1

/
I
d
i
i

/,

10 20 30 40

50

0,60

0,50 A

0,40 -

0,30 A

0,20

0,10 A

0,00 A

R? =0,96, p < 0,001
R? = 0,61, p < 0,001

50

Pinus sylvestris L.

0,050

0,040

0,030

0,020+

0,010+

0,000

R?=0,32, p = 0,090
— = R2=0,92, p< 0,001

ceesee?
cooolee
eses?® .

T - T T T
10 20 30 40 50

0,40

0,30 4

0,20 -

0,10 -

0,00 4

R?=0,96, p <0.001 1

— — R2=0,73, p<0.001

Obtained from destructive sampling

Calculate from plant height

= Calculate from greenness

SV DI

4.5

RS17



Fagus sylvatica L.

Picea abies L.
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Laboratorio di Botanica Ambientale ed Applicata

..,“-—- S

_...._..........p
e/__;%_

f

O el

Nlcoletta

f' g‘ vf_

A
r"P f'ﬂ'f" tant

: o ’ " y \ 2
POriana |

“'Angelicaj

A



Thanks for your attention

[/




Biomass (g)

Biomass (g)

Picea abies L.

0.030 1
°
0.025 1 y = 0.0039Ln(x) + 0.0072
R =0.3041 o
°
0.020 1 p=0.004 Y o
°
0.015 - *°
P T 5""
0.010{ e
°
0.005 4 ® L o
Y [ )
o ®®
O T T T T T
1.0 1.5 2.0 2.5 3.0 35 4.0
Fagus sylvatica L.
0.40 gu> 5y
y = 0.0066x """ ® .
0.35 - " °
R =0.7968 ° .
. [ ] ‘;'
0.30 p<0.001 /
;@
0.25 - e
°.
/e
0.20 -
0.15 - ‘o
!“
0.10 -
[ .°
0.05 - g
0.00 T T T T T T T
0 2 4 1 12 14 16

6 8 0
Height (cm)

0.045

Pinus sylvestris L.

0.0407

0.035

0.0301

0.025

0.020+

0.015

0.0104 "

0.005

0.000

y = 0.0057Ln(x) +0.011

R =0.3593

p=0.002

.....

.....

e

.....
.......
.....

1.0

15 20 25

30 35 40 45
Quercus ilex L.

5.0

0.50

0.45 A

0.40 A

0.35 4

0.30 A

0.25 4

0.20 A

0.15 -+

0.10 A

0.05 4

0.00

1.9477
y =0.0071x

R’=0.7649

p<0.001

e .

L
,
.-
o

0.0

2.0

4.0 6.0
Height(cm)

8.0

10.0




Biomass (g)

Biomass (g)

Picea abies L.

0.030 A

0.025 A

0.020 ~

0.015 A

0.010 -

0.005 -

3.4185

y =0.0001x

R’=0.7664

p<0.001

0.0

0.40

1.0

2.0

3.0
Fagus sylvatica L.

4.0

5.0

0.35 4

0.30 1

0.25 -+

0.20 -

0.15 A

0.10 -

0.05 -

0.00

1.9782
y = 3E-05x

R =0.5899

p<0.001

20

40

60 80

Greenness (%)

100

Pinus sylvestris L.

0.050
1.5022 f
y =0.0027x o
0.040 - , °
R"=0.8526
o Vo
p<0.001 o
0.030 - .
° LY
0.020 - s °
o
4'.'
.
0.010 1 L
4‘..
S
0.000 T T T T T T
00 10 20 30 40 50 60 70
Quercus ilex L.
0.50
0.0234x
y =0.0565e
0.45 .
2
R =0.9397
0.40 °
0.35 - p<0.001 -
o'
0.30 - K
¢
. )
0.25 , ‘e
.
0.20 - o -
0.15 - o
¥
010{ ® o .g
0.051¢®
0.00 : : : :
0 20 40 60 80 100

Greenness (%)




Phenotype: different environment (sport) + different genotype (body)
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New software procedure — uEyeDualCam

Stereoscopic photo of plant tray
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