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Woody ornamentals: 
Acer pseudoplatanus, Prunus 

laurocerasus, Ligustrum ovalifolium

Herbaceous ornamentals
with crop residues: 

Begonia x tuberhybrida

Herbaceous ornamentals
without crop residues: 

Chrysanthemum morifolium 

Nitrogen (N) nutrition

o Sub-optimal: plant quality ↘ 
(height, branching, leaf colour)

o Supra-optimal: 
• environmental impact ↗

(nitrate leaching) 
• plant quality ↘ 

Today

o Excessive application of N due to unknown uptake levels: 
generally high levels of residual nitrogen

o Destructive leaf analysis: expensive + time consuming
o Sensors based on the optical properties of chlorophyll to 

predict N content have already proved their use in various 
agronomic cropping systems

Tomorrow?

o Monitor plant dry matter yield and N uptake to
optimize N fertilization rate 

o Use non-destructive crop sensors as easy 
& quick decision supporting tools

Incident light
Reflected (10 %)

Fluorescence (1%)
Biomass (3%)

Heat (96%)

Transmitted (15 %)After: Tani C. & Agati G. (2006)

400 450    500         550   600      650    700

Wavelength (nm) 

50
40
30
20
10

60
70
80

Ab
so

rb
tio

n(
%

)

After: Basyouni R. (2017)

R NIR

Background: chlorophyll is a predictor for N  
+N => chlorphyll
- N => polyphenols

𝐶ℎ𝑙 (𝑆𝑃𝐴𝐷) = 𝑙𝑜𝑔
Τ𝑇′𝑁𝐼𝑅 𝑇𝑁𝐼𝑅
Τ𝑇′𝑅 𝑇𝑅

T’ = measured transmittance, T = constants
After: Markwell et al. (1995)

SS-110 sensor, Acer

Plant material

Some results: Canopy level

SPAD sensor, Acer

Some results: Leaf level

Dualex sensor, Prunus
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NDVI =
𝑅𝑁𝐼𝑅 − 𝑅𝑅
𝑅𝑁𝐼𝑅 + 𝑅𝑅

Conclusions:
- Sensor-plant relations are plant 

& cultivar specific.
- Dualex: sometimes better correlated

with N than SPAD.
- SPAD vs. N% is LMA-dependent for 

some species.
- NDVI is useful for predicting biomass, 

but not for N% in most experimental 
species. 

Protein Competition Model
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