
 
  2. Supplementary data 

 

Figure S2.  Chlorophyll content in willow (a) and maize (b) for all the refined oil treatments 
before and until 50 days the addition of the polluted layer. Red square indicates where 

significant differences calculated with ANOVA are present with control treatments  

 

(c) (d) 

Figure S1.  (a)Height of all the crude oil treatments of willow trees before and until 50 days of the 
addition of the polluted layer.  (b) Fresh biomass of crude oil treatments of willow trees at the end of 

the experiment after 50 days of pollution. (c) Number of leaves in crude oil treatments of maize plants 
before and until 50 days of the addition of the polluted layer. (d) Fresh biomass of crude oil treatments 

of maize plants at the end of the experiment after 50 days of pollution. 
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Figure S3 Visible roots of willow trees under different concentrations of crude and refined oil after 50 days of 
pollution. 
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Figure S4.	Visible roots of willow trees under different concentrations of crude and refined oil after 50 days of 
pollution. 

 



 
  

Figure S5.  Ratios of reflectance change of refined oil treatments respect to control treatments in 
willow (a,b,c) and maize plants (d,e,f) in different parts of the spectra and on different days of the 

experiment. 
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Figure S8.  2D histogram with the frequencies of the absorption features detected in each wavelength position 
for each concentration from 4 to 50 days after the addition of the crude oil polluted layer in maize plants. 
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Table S1.  Absorption features classified according to the appearance of frequencies in the control treatments 
during the pollution event in refined oil treatments in willow and maize plants during the experiment. 
Wavelengths in red are only related to maize, blue to willow trees and black to willow and maize.    
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Figure S11. Mean and standard error time series red edge position in refined oil treatments in willow (a) and 
maize (b) during the whole experiment. 

 



  

●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

●● ●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●
●

●
●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

50 g/kg - willow 

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

1.5

2.0

2.5

3.0

3.5

700 702 704 706 708 710 712 714 716 718 720
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

50 g/kg - maize 
 

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

5 g/kg - willow 

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

1.5

2.0

2.5

3.0

3.5

700 702 704 706 708 710 712 714 716 718 720
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

5 g/kg - maize 
 

● ●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●
●

●

●

●●

●

●

1.5

2.0

2.5

3.0

3.5

4.0

4.5

698700702704706708710712714716718720722724
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

0.5 g/kg - willow 

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

1.5

2.0

2.5

3.0

3.5

4.0

700 702 704 706 708 710 712 714 716 718 720
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

0.5 g/kg - maize 
 

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

1.5

2.0

2.5

3.0

3.5

700 702 704 706 708 710 712 714 716 718 720
Red Edge position (nm)

C
hl

or
op

hy
ll 

(m
g/

g 
of

 fr
es

h 
tis

su
e)

Days after pollution
●●

●●

●●

●●

●●

●●

4
8 
14
21
28
52

Control - maize 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

Figure S12. Red edge and chlorophyll relationships with 0.95% confidence ellipsis for each 
treatment in willow ((a), (b), (c) and (d) ) and maize plants ((e),(f), (g) and (h) ) 

 

Control - willow 



 
 
 
 
 

 

Figure S13. Red edge and chlorophyll relationships with 0.95% confidence ellipsis for each crude oil treatment in 
willow ((a),(b), (c) and (d) ) and maize plants ((e),(f), (g) and (h) ) 
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(a) (b) (c) 

Figure S14. Set up of reflectance data collection in willow trees using ASD FieldSpecÒ Pro 3. (a) willow 
leaves needed to cover the field of view of the contact probe ASD FieldSpecÒ Pro, (b) arrangement of 

willow leaves at the low reflectance petri dish, (c) contact probe on top of the leaves collecting reflectance 
spectra. 
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