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Defoliation reconsidered?

Marco Ferretti’, Marco Calderisi’, Elena Gottardinié, and Manuel Nicolas?®

TerraData environmetrics, Via L.Bardelloni 19, 58025, Monterotondo Marittimo (Gr), Italy.

E-mail: ferretti@terradata.it; calderisi@terradata.it

2Fondazione Edmund Mach — Research and Innovation Center, Via E. Mach 1, 38010, San Michele all’Adige (Tn),
Italy. E-mail: elena.gottardini@fmach.it

3Office National des Foréts, Département RDI, Boulevard de Constance, 77300, Fontainebleau, France. E-mail:
mauel.nicolas@onf.it

Since the 1980s defoliation (often assessed by means of crown transparency) is the most
used indicator of tree condition adopted in Europe. It has been criticized for its subjectivity
and scarce relation with meaningful endpoints. Here we collated the results of three different
studies carried out in France and Italy to investigate the relationship between defoliation/
transparency and other measured indicators of tree growth and health.

In a first study, basal area increment (BAI) and mean defoliation of conifers and broadleaves
in the French Level Il network RENECOFOR were examined for the growing periods 1995-
2004 (47 plots, 2008 trees) and 2000-2009 (63 plots, 3, 116 trees). A second, similar study
was carried out on Picea abies (L.) Karts., in Trentino, Northern Italy, on 13 Level | plots and
two growing periods, 2001-2005 (136 trees) and 2005-2009 (111 trees). The third study was
carried out also in Trentino: nine Picea abies trees were randomly selected along an elevation
gradient (900-1500 m asl) and examined for crown transparency, shoot length, needle weight,
chlorophyll fluorescence, and stable isotopes in needles (6 13C and 6 180).

BAI resulted negatively and significantly related to defoliation at both the French and Italian
plots, and growth reduction of 0.73-1.49% per unit increase of defoliation can be expected. The
gradient study revealed that the response of trees to elevation is consistently and significantly
recorded by the various indicators (e.g. reduced shoot length, needle weight, chlorophyll
fluorescence, and increase of crown transparency).

We argue that, despite its “bad” reputation, defoliation can be considered as an effective
indicator of forest health and vitality. Its role among the indicators of Sustainable Forest
Management is justified, also in view of its long-term documentation in terms of QA/QC
procedures at national/international level. These are strong arguments for supporting and
promoting forest health monitoring networks.



