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Deadwood all non-living woody biomass not contained in the litter, 
either standing, lying on the ground, or in the soil



Ecological significance of deadwood:
 One of the most significant sources of organic

material and mineral elements

 Fundamental element in the geomorphological and soil 
hydrological processes: 

• Retains water, keep moisture and regulates the temperature 
contributing to micro- and macroclimates

• Limits the risk of soil erosion and stabilize litter on steep slopes
• Riparian ecosystems – stabilize stream ecosystems by retaining

sediment

 Carbon storage – acting as long term storage 
(sink) and slowly/fast release (source)



 Maintaining biodiversity (plants and animals) 
 Increases species richness (number of species) and diversity
 Natural rigeneration – starting from moss, ferns and herbes

 fundamental component of forest biodiversity

A large part of organisms are dependant on decaying wood for nutrients and habitat: 
vertebrate, invertebrate, birds, briophyte, microorganisms



Saproxylic fungi and wood-inhabiting bacteria are particularly important in 
consideration of their role in wood decomposition and, consequently, in nutrient
and carbon cycling. 

Pioneer are fungal species that starting from degradation of polysaccharides and biopolymers
(cellulose, hemicelluloses and lignin) modify the deadwood logs both chemically and 
structurally, and generates new habitats and food resources for other species. 
Bacteria have a limited ability to decompose polymeric ligninocelluloles and fungal decay
activity weakens ligning barriers and release easily degradable oligomers, providing
oppurtunities for bacterial access and growth.



The aim of present work is study the possible relationship between 
the decomposition state of the dead pine wood (Pinus nigra Arnold 
ssp. Nigra) and the composition and activity of resident microbial 
communities (fungi, bacteria, actinobacteria) 

Many studyes focus on the 
decomposition rate for several
tree species and on saproxylic
fungal community. 

Conversely, the diversity of bacterial communities in 
relation of amount and quality of deadwood is still
little explored.



Samples collection

1. Recently dead –presence of 
branches and bark

2. Weakly decayed – loss 
of branches and bark

3. Medium decayed –
trace of bark, no twigs

4. Very decayed – no 
bark, loss of shape

5. Almost decomposed –
only woody debris

4 samples for 
each decay class



The potential decomposition rate of deadwood was 
assessed by measuring the CO2 production in a closed 
system by means of gas chromatography

With this technique at the same time 
the potential output of methane (CH4) and nitrous oxide (N2O) 
was also measured, assessing the potential involvement of 
deadwood in greenhouse gas (GHG) production



GHGs production increased along with decay classes

 the large flux of CO2 from deadwood highlighted its role as a C source
 deadwood might also act as sources of N2O and CH4
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Foglio1

				b-cellobiosio idrolase				NAG				xilanase				arilsulfatase

		1		0		1		0		1		0		1		0				0		0		0		0

		2		4.9		2		29.3		2		18.2		2		1.1				4.9		15.5		14.5		1.4

		3		22.3		3		57.1		3		18.5		3		5.3				13.2		14		2.6		2.1

		4		37		4		185.4		4		38.7		4		19.6				20.1		122.8		27.7		17.6

		5		353.1		5		197.2		5		95.2		5		20.5				112.7		63		21.1		10.3

				fosfatasi acida				b-glucosidasi				butirrato esterasi				acetato esterasi

		1		22.1		1		0.1		1		0.7		1		0				22.1		0.1		0.7		0

		2		796.5		2		59.2		2		245.9		2		193.5				272.6		35.6		137.8		106.6

		3		2326.7		3		117.6		3		282.4		3		431.5				500.4		17.7		70.2		111.1

		4		1236.5		4		346.9		4		556.5		4		820.5				592.2		180.4		371.9		542.5

		5		2867.1		5		1763.8		5		1060.2		5		2944.4				916.2		383.8		227.3		962.3

																																N2O max Mean		1		2		3										CH4 max Mean		1		2

												CO2 max Mean		1		2		3										1		1		0.020419		****						3.62E-03				1		1		0.029105		****				8.13E-03

								1		1		1685.402337		****						c		149.5119276191						2		2		0.023908		****						4.51E-03				4		4		0.036707		****				7.80E-03

								2		2		2420.469393		****		****				bc		572.3671322636						3		3		0.039899		****		****				4.57E-03				2		2		0.050528		****				6.47E-03

								3		3		2661.721788				****				b		280.53811017						4		4		0.054574				****		****		9.93E-03				3		3		0.034968		****		****		3.86E-03

								4		4		4925.130178						****		a		354.7643413942						5		5		0.061137						****		7.85E-03				5		5		0.065700				****		0.0114133906

								5		5		5384.392824						****		a		133.5995938491
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The composition of decomposer microbial communities (fungi, bacteria and actinobacteria) 
was assessed by using PCR-DGGE fingerprinting.      

Microbial community structure

DNA extraction

sawdust

PCR amplification

Denaturing Gradient Gel Electrophoresis
(DGGE)

Computer Analysis
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The richness and and evenness of bacterial bands in DGGE 
profiles resulted higher than those in fungal and actinobacterial
DGGE profiles

Fungi and actinobacteria possess potentally a more important role
in the early colonization and decomposition of deadwood logs 
leaving the way for bacteria in the middle stages of decomposition. 
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		5		2867.1		5		1763.8		5		1060.2		5		2944.4				916.2		383.8		227.3		962.3

																																N2O max Mean		1		2		3										CH4 max Mean		1		2

												CO2 max Mean		1		2		3										1		1		0.020419		****						3.62E-03				1		1		0.029105		****				8.13E-03

								1		1		1685.402337		****						c		149.5119276191						2		2		0.023908		****						4.51E-03				4		4		0.036707		****				7.80E-03

								2		2		2420.469393		****		****				bc		572.3671322636						3		3		0.039899		****		****				4.57E-03				2		2		0.050528		****				6.47E-03

								3		3		2661.721788				****				b		280.53811017						4		4		0.054574				****		****		9.93E-03				3		3		0.034968		****		****		3.86E-03

								4		4		4925.130178						****		a		354.7643413942						5		5		0.061137						****		7.85E-03				5		5		0.065700				****		0.0114133906

								5		5		5384.392824						****		a		133.5995938491

								N totale						C totale						C/N

						1		0.134		0.011		1		47.85		0.5		1		366.1		33

						2		0.2		0.011		2		47.52		0.38		2		239.9		13

						3		0.214		0.012		3		46.78		0.31		3		220.7		11

						4		0.69		0.078		4		49.28		0.75		4		74.3		9

						5		0.89		0.102		5		48.14		0.43		5		56.5		7

				Funghi

						Richness						Shannon

				1		20.25000				1		2.988525

				2		16.75000				2		2.802300

				3		18.25000				3		2.882650

				4		17.50000				4		2.826650

				5		15.75000				5		2.675075

						Richness				LSD				Shannon				LSD

				1		25.00000				b		1		3.187350				b

				2		29.25000				ab		2		3.327800				ab

				3		31.50000				a		3		3.417325				a

				4		25.00000				b		4		3.176975				b

				5		28.25000				ab		5		3.293025				ab

				Attinomiceti
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				3		14.00000				ab		3		2.620250				a

				4		12.50000				ab		4		2.479175				ab
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				5		15.75000		28.25000		9.00000				5		2.675075		3.293025		2.178300

						St err		St err		St err				st err		st err		st err
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				b-cellobiosio idrolase				NAG				xilanase				arilsulfatase

		1		0		1		0		1		0		1		0				0		0		0		0

		2		4.9		2		29.3		2		18.2		2		1.1				4.9		15.5		14.5		1.4

		3		22.3		3		57.1		3		18.5		3		5.3				13.2		14		2.6		2.1

		4		37		4		185.4		4		38.7		4		19.6				20.1		122.8		27.7		17.6

		5		353.1		5		197.2		5		95.2		5		20.5				112.7		63		21.1		10.3

				fosfatasi acida				b-glucosidasi				butirrato esterasi				acetato esterasi

		1		22.1		1		0.1		1		0.7		1		0				22.1		0.1		0.7		0

		2		796.5		2		59.2		2		245.9		2		193.5				272.6		35.6		137.8		106.6

		3		2326.7		3		117.6		3		282.4		3		431.5				500.4		17.7		70.2		111.1

		4		1236.5		4		346.9		4		556.5		4		820.5				592.2		180.4		371.9		542.5

		5		2867.1		5		1763.8		5		1060.2		5		2944.4				916.2		383.8		227.3		962.3

																																N2O max Mean		1		2		3										CH4 max Mean		1		2

												CO2 max Mean		1		2		3										1		1		0.020419		****						3.62E-03				1		1		0.029105		****				8.13E-03

								1		1		1685.402337		****						c		149.5119276191						2		2		0.023908		****						4.51E-03				4		4		0.036707		****				7.80E-03

								2		2		2420.469393		****		****				bc		572.3671322636						3		3		0.039899		****		****				4.57E-03				2		2		0.050528		****				6.47E-03

								3		3		2661.721788				****				b		280.53811017						4		4		0.054574				****		****		9.93E-03				3		3		0.034968		****		****		3.86E-03

								4		4		4925.130178						****		a		354.7643413942						5		5		0.061137						****		7.85E-03				5		5		0.065700				****		0.0114133906

								5		5		5384.392824						****		a		133.5995938491

								N totale						C totale						C/N

						1		0.134		0.011		1		47.85		0.5		1		366.1		33

						2		0.2		0.011		2		47.52		0.38		2		239.9		13

						3		0.214		0.012		3		46.78		0.31		3		220.7		11

						4		0.69		0.078		4		49.28		0.75		4		74.3		9

						5		0.89		0.102		5		48.14		0.43		5		56.5		7

				Funghi

						Richness						Shannon

				1		20.25000				1		2.988525

				2		16.75000				2		2.802300

				3		18.25000				3		2.882650

				4		17.50000				4		2.826650

				5		15.75000				5		2.675075

						Richness				LSD				Shannon				LSD

				1		25.00000				b		1		3.187350				b

				2		29.25000				ab		2		3.327800				ab

				3		31.50000				a		3		3.417325				a

				4		25.00000				b		4		3.176975				b

				5		28.25000				ab		5		3.293025				ab

				Attinomiceti

						Richness				LSD				Shannon				LSD

				1		16.75000				a		1		2.695375				a

				2		13.75000				ab		2		2.582800				a

				3		14.00000				ab		3		2.620250				a

				4		12.50000				ab		4		2.479175				ab

				5		9.00000				b		5		2.178300				b

						Funghi		Batteri		Attinomiceti						Funghi		Batteri		Attinomiceti

				1		20.25000		25.00000		16.75000				1		2.988525		3.187350		2.695375

				2		16.75000		29.25000		13.75000				2		2.802300		3.327800		2.582800

				3		18.25000		31.50000		14.00000				3		2.882650		3.417325		2.620250

				4		17.50000		25.00000		12.50000				4		2.826650		3.176975		2.479175

				5		15.75000		28.25000		9.00000				5		2.675075		3.293025		2.178300

						St err		St err		St err				st err		st err		st err

						0.478714		1.154701		1.887459				0.022550		0.045246		0.047475

						0.250000		1.796988		1.796988				0.022915		0.061305		0.121882

						0.853913		0.866025		2.000000				0.047457		0.030388		0.144950

						0.957427		1.779513		1.936492				0.056924		0.069260		0.141951
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Fungi Bacteria Actinobacteria

1
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3
4
5

 Wood decomposition implies a successional pathway of different microbial taxa 

 Class 1 is remarkably separated from those of middle and late decay classes

 Actinobacteria are less influenced by environmental changes during decomposition
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• Deadwood potentially may act as source of GHGs (CO2, N2O and CH4), 
increasing as decomposition progress

• The microbial community structure differ both at species and abundance level,
depending on the rate of decay

In conclusion……..

GRAZIE PER L’ATTENZIONE!Changes in environmental conditions likely due to changes in substrate
availability during wood decomposition may have strong impacts on 
fungal and bacterial community compositions, whereas slight effects 
were found for actinobacteria that revealed low species diversity within
the intermediate and later stages of deadwood decay. Thus, as wood
decomposition progresses, the microbial species are replaced by those
more suited to the new substrates or that survive via competitiveness.
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