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7/ Context of this research

Spectral response of Alpine vegetation in Thermal Infrared
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/” Why emissivity in plants
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‘ FTIR Spectrometer (laboratory)

Bruker Vertex 70 and integrating sphere
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7/ Experiment:

# 6 months of water and
temperature stress

Start >

y-
-
y 4
3 months of water stress

Start >

Measurements:
- Leaf Water Content: LWC = 100*(Ww-Wd)/Ww
- Microstructure: Leaf thickness and cuticle thickness

- TIR spectra
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7/ Experiment:

Rhododendron (sp.) Beech (Fagus sylvatica)

Temperature
Cold ¢

*Ambient
\

Temperature

Soil water content
Soil water content




7/ Visual results:

Warm ¢ Cold ¢'

Well watered

&Dry ¢
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7 Results: Leaf Water Content (LWC)
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' Results: Leaf thickness
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7 Results: Cuticle thickness
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Rhododendron results

P-value of a paired T-test
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Rhododendron results
MWIR
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7 /Comparison: Rhododendron vs Beech
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Results beech (F. sylvatica)

]
"

o
0
®

Emissivity
o o
]

o
v v
b

b1 Well watered treatment

08 m h H
0
306
1)
204
[N

02

0.05 /]

0 n \ y

[s]

Emissivity
o o o
w0
o

o
b3

o
0
N

—
o
-

Dry treatment

JM L

| | F N— | — ) - ) w—
3 4 5 6 7 8

12 13 14 15 16

9 10
Wavelength (um)
svxc  UNIVERSITY OF TWENTE. 14




Possible causes:

L _
Y { MWIR and changes in LWC:

! Reflectande, ®

55
Ullah et al. (2013)
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/ LWIR: Changes generated by cuticle and cuticular waxes

F. sylvatica Rhododendron sp.

Smooth, sunken nervatures. triated cticl

Photo from: Hardin & Gensel (1982)

Rugous cuticle and scales

Photo from: Barthlott & Neinhuis (1997)

Smooth surface, few crystals.
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Photo from: Guz, Prasad & Muller (1992)

Photo from: Hardin & Gensel (1982)



77/ Conclusions:

\ " Stress change the TIR spectral behavior of plants.

-y 5" 4 = Cold and dry stress have similar responses (visual, LWC, cuticle and leaf
‘ thickness)

/) = Dry treatment cause changes in the 4-6pm region (MWIRY), related with
changes in LWC.

» TIR spectra shows differences between species in the range 7-12.5um
(LWIR), probably related with biochemistry and microstructure of the
leaf, especially complexity of the cuticle.
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