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Selectlve thinning in pinus
nigra artificial stands

Paolo Cantiani
CREA Foreste e Legno
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Black pine treatment (theory)

High density plantation (1900/2500 trees/ha)
Cleaning at thicklet stage

Thinning every 10 years

100 years rotation — 500 trees/ha

Clear cutting and artificial regeneration
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Italian black pine stands are tipically thinned from below
(dominated trees are removed) with moderate intensity

Precautionary approach
Mainly for helophyte stands this kind of approach doesn’t show

any results as it doesn’t modify the stand structure and soil
microclimate (crowns cover stays the same)
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DIRADAMENTO TRADIZIONALE IN UNA GIOVANE FUSTAIA COETANEA

La struttura del bosco prima del diradamento.

La martellata a carico del piano dominato.

Traditional
thinning of a
black pine young
even age high
forest

iodiversita e mitigazione
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Thinning investigation

Efficacy of late first thinning has been studied through stands reaction to
different thinning intensity

After thinning
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Black pine stands take anyway advantage from
thinning also at late stages

A young black pine stand shows
Ricoprimento better performance in crown canopy
recovering after 8 years from the first
200 - thinning with high intensity (47%
el trees 35.5% BAI)
140 1 A Thesis
120 - . . . . .
2 100 - comparing to a low intensity thinning
ol - case (39% trees 28% BAI)
40 — a— TesiB B Thesis
20 A ==<=H@=<== Controllo
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o o % Similar results have been recorded in
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Fig.1

		

				Figura 1 - Stazione Villa Cognola (663 m s.l.m.). Diagramma termopluviometrico (1995 - 2005).
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Fig.2

		

				Figura 2 - Entità del diradamento per classi sociali nelle due tesi.
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Fig.6 Alta risoluzione (Tiff)

		

				Figura 6 - Struttura orizzontale al 1998 e 2006 per le tre tesi di trattamento.





Tabella 1

		

				Figura 6 - Struttura orizzontale al 1998 e 2006 per le tre tesi di trattamento.





Tabella 2

								pino nero						abete bianco		altre specie

								D		CD		d						TOT

				N ha-¹				650		653		436		73		13		1825

				G ha-¹		m²		28.2		20.6		10.1		2.3		0.4		61.6

				V ha-¹		m³		179.4		127.1		57.4		13.9		2.7		380.6

				Im		m³												14.1

				Dm		cm		23.5		20.1		17.3		19.8		19.7		20.7

				Hm		m		13.2		12.6		11.4		13.2		13.4		12.5

				H dom		m												13.6

				H/D				58.3		64.7		68.8		74.2		73.0		63.9

				Tabella 1 - Parametri dendrometrico-strutturali del popolamento prima dell'intervento.





Fig.3

		

										Tesi A										Tesi B														Controllo

										pino nero										pino nero						abete bianco		altre specie						pino nero

				età						D		CD		d		TOT				D		CD		d						TOT				D		CD		d		TOT

				27		N ha				611		311		111		1033				630		270		60		130		40		1130				560		710		390		1660

						G ha		m²		28.4		10.3		2.8		41.5				28.0		9.0		1.3		3.5		1.9		43.8				27.7		23.0		8.5		59.2

						V Ha		m³		181.1		62.3		16.3		259.7				178.9		55.5		7.7		23.0		12.2		277.2				175.5		139.4		47.8		362.8

						Im		m³								9.6														10.3										13.4

						H dom		m								14.5														13.9										13.4

						H/D				54.9		61.7		67.9		58.4				56.6		62.1		70.0		77.3		56.9		61.0				53.7		62.2		68.9		60.8

										pino nero										pino nero						abete bianco		altre specie						pino nero

										D		CD		d		TOT				D		CD		d						TOT				D		CD		d		TOT

				31		N ha				611		322		100		1033				600		200		160		120		40		1120				570		580		510		1660

						G ha		m²		32.8		12.2		3.0		47.9				31.0		8.2		5.0		4.4		2.3		50.9				32.1		21.4		13.0		66.4

						V Ha		m³		242.0		85.7		20.1		347.7				229.2		60.5		35.1		31.7		18.4		374.9				234.1		152.7		84.6		471.5

						Im		m³								11.2														12.1										15.2

						H dom		m								16.9														16.3										15.5

						H/D				59.1		66.8		72.7		62.8				61.0		67.7		72.9		73.8		64.1		65.4				58.1		69.2		74.3		67.0

										pino nero										pino nero						abete bianco		altre specie						pino nero

										D		CD		d		TOT				D		CD		d						TOT				D		CD		d		TOT

				35		N ha				567		344		111		1022				530		220		210		120		40		1120				540		590		420		1550

						G ha		m²		33.9		15.3		3.8		53.0				31.2		10.3		7.5		5.4		2.6		57.0				34.0		24.2		11.3		69.4

						V Ha		m³		260.9		112.1		26.6		399.7				243.4		80.1		54.2		42.5		20.6		440.7				263.2		179.5		77.7		520.4

						Im		m³								11.4														12.6										14.9

						H dom		m								17.4														17.1										16.2

						H/D				58.6		64.8		71.0		62.0				60.5		66.2		71.0		72.4		58.8		64.8				58.6		68.4		76.8		67.3

				Tabella 2 - Parametri dendrometrico-strutturali del popolamento ai tre inventari.





Fig.4

		

				Figura 3 - Andamento del grado di copertura e ricoprimento per tesi di trattamento.
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Fig.7

		

				Figura 4 - Diametro medio per tesi di trattamento ai tre inventari.
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Fig.8

		

				Figura 5 - Altezza media per tesi di trattamento ai tre inventari.
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				Figura 7 - Superficie media della chioma per tesi di trattamento ai tre inventari.
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				Figura 8 - Diametro medio della chioma / Dm per tesi di trattamento ai 3 inventari.

						Confronto con modello alsometrico.
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The dominant part of the stand is the one
thinning sensitive

High intensity thinning (dominant plane interested) improve trees
mechanical stability over time

Statistically significant differences have been found among different
treatments

Studies carried on 88 experimental stands in Tuscany show that the dominant
and dominated planes ratio stay stable in the early (pole stage/young high

forest) and late stages (young high forest/mature high forest).
In these stages the dominated trees number is the 25.7% of the total so the

first thinning (30% removed trees) don’t affect the dominant crowns cover

E" Y . ; f,L NUOVI APPROCCI PER LA GESTIONE SOSTENIBILE DEL PINO NERO:
S&IP]BIDLIIE et 01 \'_r;:“" | :.. " - / biodiversita e mitigazione




2.500 60
T 50
_ 2.000 E y =1,8292x - 6,4062 *
@ o Rz =0.8209
= 40
< 1500 3 %o
= 7 *e
g @ 30 : ‘-
@ 1.000 = *e
o y =-68,535x + 2962,9 §
R?=0,5375 o 20
500 -
o 10
D 1 1 1 1 1 1 J
O 5 10 _15 20 25 30 35 O 1 1 1 1 1 1 1
diametro medio di area basimetrica (cm) 0 5 10 15 20 2 %0 *

diametro medio di area basimetrica (cm)
Figura 3.1 - Densita in funzione del diametro medio di area basimetrica.

Figura 3.2 - Eta del soprassuolo in funzione del diametro medio di area basimetrica (elaborazione dati
di 33 popolamenti sperimentali non trattati).

Assuming the same planting
density (average 2.500 trees/ha)

2.500
between ages 30 and 45 we have
L
almost 35% mortality (on - 2000 .\:;;.‘ .
average) £ 1 500 e o
E’ ¢ »e ’*’ rs
£ * ¢
- , , S 1.000 - e
So a thinning from below (following the regional law) = Y&ff??;“g“ ¢ NS
remove just the trees would be naturally dead in the 500
following 15 years (self thinning). . . . . . .
This kind of thinning don’t positively affect competition 0 10 20 30 40 50 60
among dominant trees (source of the main harvesting eta del soprassuolo (anni)
prOdUCt at the end Of the rOtation periOd and main Figura 3.3 - Densita in funzione dell’eta del soprassuolo (elaborazione dati di 66 popolamenti sperimen-
potential stability component of the stand) tali non trattati).
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So a thinning able to really
affect the dominant plane has
been tested:
the selective thinning

Selective thinning

x

¢ §

s

B

Thinning from below (high intensity)




Selective thinning is an easy methods to apply:
1) Choose the candidate trees
among the more stable trees
2) Clear the space around target trees’ crowns
dominant plane thinning to give light to the candidate trees crowns

leave dominated trees (if they are a negative harvesting cost)

E SelPiBioLife
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A) Choose and permanently mark
the candidate trees (100 per ha)

B) Assign to the cutting candidate
trees’ competitors

Post harvesting candidate trees are
free from close competitors




Si scelgono le piante candidate (vedi § 3.3.1). Per |le pinete circa
didate ad ettaro. la distanza media & di circa 10 m.




Situazione dopo il diradamento seletfivo che ha eliminato le direfte Le piante, sia le candidate che quelle di margine, si avvantaggiano degli spazi
concorrenti. creati dal diradamento, fino a quando le chiome tornano a toccarsi.

E il momento di un nuovo diradamento per eliminare le attuali competitrici Situazione dopo il secondo diradamento selettivo.
dirette delle candidate.
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Potential financial incomes

A recent market survey carried out in Tuscany region enlightens more
remunerative black pine assortments are logs for sawmill and stilts.
At the bottom of this slide you can see the incomes from two different
combinations of the two assortments (from the same forest intervention
carried out in the framework of SelPiBio LIFE)
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Stand dynamics three years after silvicultural treatment applied
Forest growth

----

1] Wil %z
Pratomagno: current biomass increment three years
post thinning.

Significant differences beetween ST and control and
CT and control. No significant differences between ST
and CT

Amiata: current biomass increment
three years post thinning.
Significant differences among thesis

“candidate” (effective candidate trees) and “potential candidate”. Variation of
percentual of diameter currentincrement (three years after vs five years before)

Control Traditional |Selective
% % %
Pratomagno + 24,53 + 21,56 + 27,20
Amiata + 41,56 + 36,27 + 45,91




Stand dynamics three years after silvicultural treatment applied
Structural dynamic

Crown volume increment three years
post thinning

Amiata: significant

Chiomadi —{L,

differences among thesis

1ol dist )= a-dist® "luce"
Forma chioma

r.(dist)=c+d-dist

Chiomadi |
"ombra"

| [ —
ST T T
NT ’_H‘—|
| B

Lg;igfjga . T Pratomagno: significant
' differences among thesis with
ZZ:I %

intervention and control.

No significant differences
between thesis with
intervention.

crowns volume variation % (dominant layer only)

Amiata Pratomagno
Control +6,0% +4,0%
Classic +4,2% +1,6%
Selective +20,7 % +17,1%




Stand dynamics three years after silvicultural treatment applied

Dominant trees stability

Dominant trees (candidate and potential candidate) Height —
DBH ratio (H/Dbh) three years post thinning

ST

4T

==

ST

cT

NT

Amiata: H/Dbh decreases between (significant
differences) among thesis

Pratomagno: No significant differences among thesis.
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