- Programma di UNIONE EUROPEA :
I E;illgm:&%:‘gﬁa oyl & EReglomEmmaRomagnn

2014-2020

L'Evropn investe nelle zone rurall

Talking Chestnuts &=

New monitoring techniques for the assessment
of chestnut C balance and health conditions

Federico Magnani — Bologna University, DISTAL
Livia Vittori Antisari — Bologna University, DISTAL
Maria Vincenza Ciriaco — CMICC

llaria Mazzoli — Open Fields

Carried out as part of PSR 2014 - 2020 — 16.1.01 — Focus Area 5E — Project n. 5111733

CASTANFA & " European chestnut days
Ergegtnut Network % " ald 14. - 16. September 2023



http://www.castagniparlanti.i/
http://www.castagniparlanti.it/
http://www.castagniparlanti.it/

Chestnut fruit cultivation
Restoration within a forest matrix: opportunities and constraints

(J Chestnut has a dual role as fruit and forest species

d In the absence of cleaning and pruning, the chestnut grove turns into a mixed forest, subject
to the rules of Forestry Regulations

J Local regulations allow the recovery of the chestnut grove on small surfaces (500 m?) without
particular constraints for the elimination of other species and undergrowth, but...

%I ...chestnut plants are immersed in a matrix of taller plants, with the risk of being shaded and
ecaying

Needed:

d High pruning that (i) stimulates the development of an expanded canopy and (ii) avoids
shading by the surrounding forest

J Reduce costs (very low in pollarding, high with tree climbers and careful pruning)
] Evaluate the effects on water use, growth and carbon fixation
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Methodologies of chestnut restoration
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Castagni Parlanti: project objectives

The aim of the project is to assess the ecological footprint of different methods of
chestnut restoration to fruit production, in terms of C fixation and sequestration in the
soll-plant system, water use and soil cover.

The project therefore aimed to :

O disseminate Land Suitability Analysis techniques for the identification of areas
potentially suitable for the restoration to cultivation and fruit production

 apply smart and low-cost technologies to monitor the environmental impact and the C
cycle recovery of different chestnut restoration techniques

O apply these methodologies to monitor its response to climate change

O raise awareness among the population on the topic of chestnut restoration potential
and the effects of climate change
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An ideal location

National Centre for Forest Biodiversity Conservation
Experimental chestnut and cultival collection in Granaglione (CaRisBo

Foundation), managed by the National Academy of Agriculture

Valorizzazione estetico-
ricreativa del castagneto

Gli interventi di potatura
diradamento realizzati in
questa parcella sperimentale
sono volti alla realizzazione di
un Vero & proprio giardino
forestalz, esaltandone la
funzione estetico-ricreativa. La
valorizzazione della
castanicoltura pué oggi puntare
al valore tunistico dei boschi
appenninici, anziché alla
produzione.

Castagneto
sperimentale da
legno di qualita

Il '=gname di castsgno € molto
apprezzato dallindustria del mobile.
E' =tato realizzato per questo un
impianto specializzato da legno con
cultivar selezionate (Perticaccio,
Politora, Cardaccio, Mozza e
Mondistollo) esenti da! difetto della
“cipollatura”. Sitratta di un vero
“frutteto da l=gno”, che grazie alla
rapida crascita giovanile arrivera in
pochi anni a richiudere la copertura.

Currently
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1l recupero del castagneto da frutto

Inp imita del centro di gl il
castagneto da frutto impiantato ailinizio
del "200 ed abbandonato da alcuni
decenni & stato recuperato con finakita
p ive e quale testi storica

delia castanicoltura

Il castagneto racconta

Alla scoperta della storia delia
castanicoltura

bosco conserva traccia vivente di tutte le
vicende che lo hanno segnato
e le sa rivelare ad occhi attenti.

Obisttive del percorso didattico &
pingere il visi adi
natura, in un appassionante gioco a
enigmi
alla scoperia della storis della
i e del nostro Appennino nel
corso dell'uitimo secole.

Castagneto da frutto
sperimentale

La valonzzazione del castagneto
per la produzione di frutti di
qualita prevade l'innesto con
cultivar selezionate e Iz
applicazione delle pit moderne
tecniche di frutticoltura.
Questi sono i criteri adottati nel
nuove impianto da frutte in via di
realizzazione, che costituird
inotre una preziose cofiezione
delle principali cultivar
delf Appennino bolognese.
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Ministry of Environment
Ministry of Forest and Agriculture
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Images from
ESA Sentinel 2
satellite make it
possible to
study
vegetation
conditions with
a resolution of
10 mand a
frequency of 5
days

Sentinel 2 for chestnut monitoring and LSA
Canopy chlorophyll content

Castagneto FCRB
= Strade
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The S2REP
(Sentinel 2 Red-
Edge Position)
index estimates
leaf chlorophyll
content, for
early detection
of any states of
stress
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Sentinel 2 for chestnut monitoring and LSA

Mappa Satellite

Zoom on the
area of the
Granaglione
chestnut stand
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1. Seleziona modalita.

B Rettangolo

A\ Poligono

? Punto

2. Traccia geometria.
3. Attendi i risultati.

4. Modifica/muovi.

Nuova analisi

Sentinel 2 for chestnut monitoring and LSA

Mappa

Scorciatoie da tastiera Dati mappa ©2021 Termini e condizioni d'uso | Segnala un errore nella mappa

Satellite

The 4 chestnut
restoration
areas are
apparent from
the 2020-2019
comparison (in
red = reduction
in NDVI)

Green shows

areas
recovering from
chestnut
pruning the
previous year
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TreeTalker for chestnut tree monitoring

Developed by Prof. Riccardo Valentini (Tuscia
University, CMCC). Continuous measurement of:

) tree radial increment

] sap flow
J spectral incoming irradiance

- tree swaying

Makes it possible to assess:
J growth and C fixation (NPP)

] tree water use

RS .

A ‘.;szﬁk 2 tree leaf area (NDVI index)

X .
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Data automatically uploaded to project
server for pre-processing, project portal
and app
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NPp (Dedryrmatrer M~ 2 day = 1 NPP (Deryrmatter M~ 2 day = 1y NPp (Daryrmatter M~ 2 day = ] NPP (Daryrvatrer M~ 2 day = 2

Tree Talker monitoring - NPP potential

Higher values correspond to greater C sequestration potential per unit leaf area

Seasonal comparison befween treatemnts

— Control
1 — Low Pruning N
| —— Medium Pruning \
— intense Pruning M
. . T oo
>—.——"’-
2020-05-01 2020-05-08 2020-05-15 2020-05-22 2020-06-01 2020-06-08 2020-06-15 2020-06-22 2020-07-01
Time
— Control
\ — Low Pruning
/_/\// —— Medium Pruning
— Intense Pruning
2020-07-01 2020-07-08 2020-07-15 2020-07-22 2020-08-01 2020-08-08 2020-08-15 2020-08-22 2020-09-01
Time
— Control
1 — Low Pruning
1 —— Medium Pruning
— Intense Pruning

S

2020-09-08 2020-09-15 2020-09-22 2020-10-01 2020¢-10-08

2020-09-01 2020-10-15
Time
— Control
|1 — Low Pruning
1 — Medium Pruning
— Intense Pruning
2021-04-1% 2021-04-21 2021-04-23 2021-04-25 2021-04-27 2021-04-29 2021-05-01

Time

 Control and low-intensity
pruning, with denser canopy,
display a higher C
sequestration potential (peak
of 3 g DM m=2day?inlJune)

From mid-July onward,
medium- and intense-pruning
trees recovered their C
sequestration capacity, thanks
to later canopy development

[ From mid-September, all
treatments show a similar
trend, with high photosynthetic
activity over the Autumn
(comparable to June values).
Similar trend observed the

following year



MoniPAM sensors continuously measures chlorophyll
fluorescence and estimates leaf photosynthetic activity
over the course of the day and season.Preliminary
measurements have demonstrated the possibility of using
them to estimate the gross primary productivity (GPP) of
the entire plant

GPP =s(®,) + s(PAR) + s(dPAR)
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Measurements did’t show any
differences between treatments at
leaf and tree level
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Monitoring soil CO, emissions

Three soil
heterotrophic CO2
monitoring campaigns
were carried out
during the vegetative
and flowering period
(4 May, 18 May, 1
June)
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Monitoring soil CO, emissions

area A area B
1.6 1.6
1.4 1.4
1.2 1.2
1.0 1.0
M 4 maggio M 4 maggio
0.8 . 0.8 .
B 18 maggio B 18 maggio
0.6 M 1 giugno 06 M 1 giugno
0.4 0.4
0.2 0.2
0.0 0.0
potatura leggera potatura media capitozzata controllo potatura leggera potatura media capitozzata controllo
area C area D
1.6 1.6
1.4 1.4

1.2 1.2

1.0 1.0

W 4 maggio W 4 maggio
0.8 ) 0.8 .
m 18 maggio M 18 maggio
06 M 1 giugno 0.6 M 1 giugno
0.4 0.4
0.2 0.2
0.0 0.0

potatura leggera potatura media capitozzata controllo potatura leggera potatura media capitozzata controllo



Implications of tree monitoring results

1 Medium-intensity pruning and Pollarding strongly reduce the need for water compared to Low-
intensity pruning and Control treatments over most of the annual vegetative cycle. Climate change
could intensify and prolong periods of drought, favouring pruning techniques with lower impact on soil
water status

[ Lighter pruning (Control and Low-intensity) guaranteed a greater capacity for C sequestration per unit
leaf area. The advantage relative to more intense pruning disappeared in mid-summer. The latter
enjoyed better sun exposure even for those leaves in the lower part of the foliage that are typically
shaded when the foliage is dense.

 Even the most intense pruning does not seem to have compromised the health of the plants

1 The large C absorption observed in autumn is interesting: the rise in temperatures in autumn
stimulates photosynthetic activity and delays leaf senescence, thus expanding the useful period for C
sequestration

[ The indicators calculated from Tree Talker data prove useful and reliable for monitoring the health
status of the plant and for determining the phenological cycles of chestnut trees.
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Extension: the project portal (www.castagniparlanti.it)

Il progetto in sintesi Ascoltare i castagni e il suolo Area riservata ai Partner Notizie Scarica 'App Prenota il corso

Castagni Parlanti

Le piante Ci parlano

del loro stato di salute, Castagnl

in relazione agh interventi Farlantl
e al'ambiente

i datl SAF3AN0
disponibill per tutti:
castanicoltori, famiglie, scuole!

COSB miSU reremo? : U';o dell'abnua

fmpront
Clrcolamone della Ilnfa
Incremento del fusto

Oscillazione del tronco
o olo e & SVIIUpPO delle foglie
"f[“’!“’-‘_”'» € 3,. . Copertura del suolo




Extension: the mobile app

11:46 @
< Nikolaj Legenda @

Anagrafica Salute dell'albero
was e

Castagni Parlanti
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IL Progetto

ADOTTA ALBERO

% W
W : .
! «. CONDIVIDI ALBERO
apparecchiature installate o
sulle piante, da oggi questi 48 alberi ® w B
‘partano” con no o > Nome: Nikolaj
Semplicemente scaricando l'applicazione e N “ 4 S
selezionando a pianta preferita, € possibile W I} Settore: Settore A
verificarne giornalmente Lo stato di salute L - '
grazie a poche e semplici tabelle = , Codice: Al

L'applicazione & destinata ad un pubblico

non accademico: famiglie N o w 2{ Tipo di potatura effettuata:

insegnanti che desiderino prendere spunto w Potatura media

per progetti con i propri allievi, IL sito web | [ %

ollegato, www.castagniparlantiit, contiene =) s,

articoll, notizie ed »‘lwc:‘.v'-ru di B4 8 Porta il nome di:

= - 2 . W Nikolaj Ivanovic Vavilov
HProgetto  Castagni v
= w W %
% Nikolaj lvanovic Vavilov, nato a Mosca nel
L 1887, fu un agronomo, botanico e genetista
# russo. E considerato il precursore deglf
P w @ % studi sulla biodiversita. Si impegné a

Il Progetto Castagn| Mappa
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Csta gnl
Fa rlanti

Scarica la App!

N/

€ Nikolaj

4 | = 2170472021

¥ SCARICA ESERCIZIO

Colorazione Foglie

* Comincia il risveglio vegetativo! stanne

nuove foglie!

dratazione

Legenda @

Anagrafica Salute dell'albero

uscendo e

¢ Rischip di stress idrico alto. La pianta ha molta sete
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Federico Magnani: remote sensing, fluorescence federico.magnani@unibo.it

Livia Vittori Antisari: soil respiration, soil C livia.vittori@unibo.it

Cinzia Chiriaco: Tree Talker mariavincenza.chiriaco@cmecc.it
llaria Mazzoli: extension i.mazzoli@openfields.it

National Biodiversity Centre
National Academy of Agriculture
segreteria@accademia-agricoltura.it

Celt OfOrm

OPENAMFIELDS
Innovation for AgriFood

Centro Euro-Mediterraneo

sui Cambiamenti Climatici

¥ “VALRENO .
ATTIVITA AGRO FORESTALE E AMBIENTALE
BIENTALI

SPECIALIZZATI IN POTATURE E RIPRISTINI A
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