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A PURE Q. FRAINETTO 
FOREST LOCATED IN 
SOUTHERN ITALY

frequent droughts in the past

presence of declining of non-declining trees

EXPERIMENTAL SITE

different light exposure
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SAMPLED LEAVES

Declining trees (D) Non-declining trees (ND)

METHODOLOGY
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NON-DESTRUCTIVE 
TECHNIQUES

4) gas exchange measurements

5) chlorophyll (Chl) fluorescence 
measurements

6) optical measurements

1) leaf structural traits

2) leaf pigment determinations

3) nitrogen concentration and 
carbon isotope composition

METHODOLOGY

DESTRUCTIVE 
TECHNIQUES

leaf level

FIELD CAMPAIGN
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WHICH ARE THE DIFFERENT

RESEARCH QUESTION

FOR THE TWO PLANT 
CATEGORIES?

EMERGED
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RESULTS

Non-declining trees

structural traits
photosynthetic pigments
carbon isotope composition

δ C of soluble sugars
C
Na

No significant differences

similar
WUE,
PNUE

13

Declining trees
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Temperate Forests

Read More

A
Amax

gs
Ci
E

PIABS
α

RESULTS
Gas exchange
measurements

Chl fluorescence 
measurements

No significant differences

↑F0 ↑Chl
↑FV/Fm
↑FV/F0
↓F0/Fm
↓ETRmax
↑Ek

↓F0 
↓FV/Fm
↓FV/F0
↑F0/Fm
↑ETRmax
↑Ek

Declining trees Non-declining trees
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Leaf spectral signature

Declining trees Non-declining trees

↑green
no difference for blue and red (saturation)

↓Chl and Car ↓green ↑Chl and Car

shift towards shorter 
wavelenghts

shift towards longer 
wavelenghts

no difference for NIR region
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Significant relationship 
for PRI-Chl and
PRI-Car/Chl tot

No significant relationship for PRI-Car

RESULTS
Photochemical 
Reflectance
Index (PRI) Declining

trees
Non-declining

trees



CNR IRET Conference  Rome, February 18th-19th, 2025

Declining trees showed traits similar to high light-adapted plants

SUMMARY

However, some parameters did not align with typical
high light-adapted behaviour

Despite higher ETRmax in declining trees, their Amax did not increase.

This suggests that excess electron transport is used to 
repair/dissipation processes, not photosynthesis.

Not a simple light-shade adaptation but different resource-use 
strategies between D and ND trees.

KEY FINDING
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Thank you!
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