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Biological diversity or biodiversity, the result of 3.5 billig
years of evolution, plays a vital role in sustaining huma
life and the health of our planet.

Grazing and browsing by large herbivores are naturg

features of woodland ecosystems. Grazing managemsg

should be considered from the outset by managers o
semkinatural and native woods.

Introduction

\_

Used as a natural resource management strategy,
agroforestry sustains biodiversity by in situ conservatior|
tree species, reduction of pressure on the forest, and
maintenance of a suitable habitat for plants and animal

Agroforestry is all about breaking down the wall betwesg
agricultural lands and woodlands and blending them
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landscape.
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Theterm meansbiologicaldiversityand refersto all the variety of life. Whether (i K | pla@si @
animals,fungi or micro-organisms Aswell asto the eco-systemsthey form and the habitatsin @)
whichthey live. 0
Biologicaldiversity comprisesthree levels Speciediversity. the variety of different species £
Geneticdiversity. the variety of genescontainedin plants,animals,fungi and micro-organisms

\and ecosystendiversity. all the different habitatsthat exist?!
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|.1. Benefits of biodiversity for the ecosystem

0 Regulates elements such as climate, water quality, disease, and
pollination

o Provides resources such as food, clean water, industrial raw materials,
and genetic resources

o Offers cultural advantages, including recreational, aesthetic, and spiritual
benefits

Forestas
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|.2. Threats to biodiversity

o Climate change Eorgetas

0 Habitat degradation and loss i

o Pollution @

0 Invasive species @

o Overexploitation with traditional agricultural systems “!‘;;

o Other potential threats
&
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|.3. The EU's biodiversity strategy for 2030

Protectingthe naturalworld we havewill not be enoughto bring nature backinto our lives
To reversebiodiversity loss, the world needsmore ambitious natural restoration With a
new EuropeanUnion(EU)Nature RestorationPlan,Europewill leadthe way.

Eoresta
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TheEuropeanCommissiorproposeda dedicatedEUForestStrategyin 2021in line with our G
wider biodiversityand climate neutrality goals It includesa roadmapfor planting at least 3
billion additional trees in the EUby 2030 with full respectfor ecologicalprinciples The
uptake of agroforestrysupport measuresunder rural developmentshouldbe increasedas .
it hasgreatpotentialto provide multiple benefitsfor biodiversity,peopleandthe climate?

@

N
Based on this strategy, it is obvious that land use practices such as agroforestry, as part

a multifunctional landscape, will continue to play a major role in conserving and even =
enhancing biodiversity. '
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Il. Agroforestry:iiLandscapes that work for biodiversidy

o When managed using biodiversitybased techniques such as agroforestry, silvopastoralism
diversified farming, and ecosysterrbasedforest managementcan help maintain biodiversity and
providehabitat connectivity by facilitatingthe movementof animals seedsand pollen.

o Without these tree-basedsystems,forest fragmentsstay isolated from eachother or from larger
forest protected areas The agroforestrysystemsmake significantcontributionsto the connectivity
for forest biodiversityin the fragmentedlandscapesvhen consideredas corridors between forest
patches,or asbuffer zonesaroundprotectedforestareas'®.

0 Thesesocioeconomicsystemscan facilitate functional connectivity, which is the movement of
organismsacrossthe landscapeand amonghabitat patches Suchmovementpromotes population
persistenceby allowing for gene flow, recolonization,and adaptationto climate changeand other
globalchanges
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Il. Agroforestry:d_andscapes that work for biodiversigy

. . . . . . . . . S Forestas
0 Agroforestryhas conservationimplications,it maintainstree speciesdiversity in S
Sardegnaforeste

agriculturallandscapeutsidenatural habitatssuchasforest or protectedareas Q

o This conservationtool is important where natural forests have declined and 73

remainingfragmentsare degradedii N

&
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o Conservationof trees in agroforestry systemcan complement protected areas

andprovidegreaterresiliencein the faceof climatechange

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.188
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Il. Agroforestry:d_andscapes that work for biodiversigy

Forestas

A We cannotrely on protected areasaloneto preservespecies As protected areas zi*;_;:,

become increasinglyisolated becauseof habitat loss and degradation, much @
researchhasrevealedthat they will losespeciesovertime. j{é’sg
!:s\\

A Workinglandscanprovidefood, breedingsites,and shelterfor a myriad of species

while maintaining abiotic conditions, including temperature, light, wind, water, cM

fire, andother disturbancesyithin requiredranges?
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lll. Agroforesty for biodiversity conservation and
food supply

Forestas

A Conservation EREas

Sardegnaforeste

A Sustainable Use

A Food Supply ‘
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l11.1. Agroforesty contributes to conservation
and to the sustainable use of biodiversity
To understandhow agroforestrysystemscontribute to conservationand sustainable
use,we needto understandthe definitionsof thesewords. Forestas
(- ) : : : :
Careful preservation and protection of something, especially planned @
: management of a natural resource to prevent neglect, essgoloitation ﬁ
Copseianay or even destruction and to achieve a sustainable exploitation §=
!_5\\:
( NaQ{dadrAytots dasQ YSIya (KS dzas 2F O:
S inabl in a way and at a rate that does not lead to the ldagn decline of CM
ustainable use biological diversity, thereby maintaining its potential to meet the needs ™= .
FYR FTaLIAN)OAZ2Ya 2F LINBaSyu | yR 7Tdzu dzNB
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111.1.1. How does agroforesty conserve the

biodiversity of grazed woodlands?

In general,agroforestryplaysfive major rolesin conservingoiodiversity*

Provides habitat for species
that can tolerate a certain

Helps preserve the

germplasm of sensitive more productive, sustainable
| level of disturbance | species alternative to traditional agricultura

Helps reduce the rates of conversi
of natural habitats by providing a

systems that may involve clearin
natural habitats

Provides connectivity by
creating corridors between
habitat remnants, which may
support the integrity of these
remnants and the
conservation of aregensitive
floral and faunal species

Helps conserve biological
diversity by providing other
ecosystem services such a
erosion control and water

recharge, thereby preventing
the degradation and loss of
surrounding habitat

A\ 4
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I11.2. Agroforesty influences food
and nutrition security in three ways:

lcd-rFr—@paAn

FOOD SECURITY

ACCESSIBILITY

AVAILABILITY

UTILIZATION

INCOME
Tree crops
Wood products
Seed
NTFP

Etc.

FOOD Quantity
Fruits & Nuts
Vegetables
Mushrooms
Forage & Feed

Etc.

ENVIRONMENT
Water Provisioning
Soil Fertility
Erosion control
Microclimate

Etc.

FOOD Quality
Fruits & Nuts
Vegetables
Mushrooms
Forage & Feed

Etc.

HEALTH
Pest/Disease control
Nutritional diversity
Micronutrients
Woodfuel

Etc.

A GROFORESTRY

Forestas
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111.2. Agroforesty influences food and

nutrition security in three ways
1. Availability

A Agroforestry significantly increases food availability by supporting crop — Ferestas

i s do £amiente do 25 Sagns
g oestl regonue par o sxupps el

production. G

Sardegnaforeste

A Adiversevariety of locally availabletrees hasgreatpotential to fill nutrition gaps
and contribute to nutrient adequacyin poor rural communities Treesoffer an %
underexploited opportunity to improve nutrition: direct consumption of tree S

foods <)
A Leguminougodder plantsor shrubsincreasecrop or livestockproductyieldsdue &
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to the increasein soil nitrogen after the planting of legumesor certain other
intercroppedplants
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l11.2. Agroforesty influences food and
nutrition security in three way$

2. Access Forestas

A Agroforestrycontributesto increasedaccesso food. a.
(R
‘@

A Agroforestry helps give households enough resourcesto obtain food in a
i : ) : : . ) ()
sufficientquantity, quality and diversityfor a nutritious diet.
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111.2. Agroforesty influences food and
nutrition security in three way$§
3. Utilization
Agroforestryhelpscompensatdor seasonalityn at leasttwo ways by
1. Plantingadiversity of treeswith different harvesttimes canaddressmonth-on- £,

month fruit availabilityand micronutrient gapsin localK 2 dz& S Kigts Fhis Q @
canalsocreategreaterresiliencein food systemsby spreadingthe risk of crop T

failure overtime. &)
2. The deep and extensiveroot systemsof trees make them more drought CM

tolerant than annual crops, meaningthey can provide food for humansand
livestockin dry periodswhen other sourcesare not available

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3168
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IVV.1. The influence of agroforestry on floristic diversity:
positive impact

A Agroforestry systemsenhance native floristic diversity They harbor a much higher Foresta

Ty ey
i do ambiento %o 13 Swdges

speciegichnessanddiversitythan monoculturecroppingsystems S R

Sardegnaforeste

A Agroforestry can serve as an important ecologicaltool for conservingtree species @
diversity

A Somespeciesin these systemscould be of specialinterest for conservation|f they are @3_
among the Red List of ThreatenedSpeciesaccordingto The International Union for =

N
&3
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Conservatiorof NaturelUCN

A Suitablenative speciesselectionis a challengein farm forestry or restoration forestry
projects

A Indigenousknowledgeis invaluablein selectingnative speciesasthe local populationis
likelyto be awareof the varyingfunctionsof treesin their landscapé€’

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activjl’t)7/ 3.1.8
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I\VV.1. The influence of agroforestry on floristic diversity:
positive impact

Forestmg,_;

A Indigenousmixed speciesplantations harbor a diverse mix of understory plant Seomgmiones
species @
A Severalyears after the establishmentof such plantationsin one agroforestry @
system, species richness increased by 24% and the number of families e
representedincreasecdby 48% Yy

A These speciesenhanced habitats on degraded sites and thereby helped to D

recoverbiodiversity’ )
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I\VV.1. The influence of agroforestry on floristic diversity:

positive impact
A Two main aspectsinfluencethe role of agroforestsin biodiversityconservation a @
First,the speciesand structuralcompositionof plantsin agroforestsand second,
the degreeof managemenintensityandhumandisturbancen thesesystems :‘;ﬁ
,!:j,:x

&
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A Agroforestrysystemsthat containa speciesand structural compositionsimilarto
native forests can be part of a broader regional biodiversity conservation

strategy,and potentially serveasbuffer zonesor ecologicakorridors®

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activjl’tyg/ 3.1.8
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I\VV.1. The influence of agroforestry on floristic diversity:
positive impact

Eoresta

a ot g 1 sisepy 0 31
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Ve

A "Buffer zonesare defined as areas peripheralto a protected resourcedesignated ==

=
with the intention of benefitingthe localcommunity,while simultaneouslyproviding a
an extra layer of protectionto a conservationarea" (Lynaghand Urich2002 Oldfield -
1989). &

&
A An ecologicalcorridor, is a functional zone of passageof speciesbetween several =

naturalzonesin environmentsthat havebeendisturbed

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activ%tg)/ 3.1.8
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IV.2. The influence of agroforestry on floristic diversity:
negative impact on flora

Forestas

v do sambiento do 13 Swges
g oestle ragonse per o sxiupps el
arroris o delfambiants 463 Sarcegns

A Deliberatespeciesselectionis evidentin agroforestryin orderto meetthe demand ™

@

for wood, food, fuel, andfodder in manyparts of the world. @)
A Thiscanlead to invasion by non-native speciesthat changehabitat composition Yy
and structure around the world. This is the second most significant threat to &

CIHEAM
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biodiversity, after habitat loss’
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IVV.3. Maintaining plant species richness by grazing in woodlands

Ve

A Numerousstudieshave reported positive effects of grazingand mowingon plant
speciegichnessn Europe

Ve

A Many plant speciesare threatened due to the cessationof grazingand mowing
Thisalso suggestgshat grazingand mowing are important for maintaining plant
speciegichness!®

A Controlled grazing can not only enhance biodiversity but also be used as a
management tool to encourage tree regeneration Some species of high
conservationimportance, such as the pearktbordered fritillary and the marsh
fritillary (butterfly), require controlledgrazingn their habitatsfor survival

A Biodiversity can be enhanced by maintaining open habitats, reducing over
dominant or invasiveplant species and maintainingwoodlandplant communities

Forestas
ToTEStas
Agenzia forestale regunale per 1o swikippo del
ety

Sardegnaforeste
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Grazing animals can affect an ecosystem through defoliation, treading
and leaving excretd

Forestas

Defoliation e

Sardegnaforeste

A Defoliation is defined as a widespread loss of leaves. There are many things that @
can cause this, such as grazing animals. -

LA Sy b5

A Effect of Grazing depends on how it is managed. N

CIHEAM
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Grazing animals can affect an ecosystem through defoliation, treading
and leaving excretd

To manage grazing and browsing and protect the range resources, managers shoulgkrestas

g 1 sinpy 0 31
e

e o
g oestle ragonse per o sxiupps el
arroris o delfambiants 463 Sarcegns
Ve

A Observe signs that the range is being overused, presence or absence of "’@
:
seedlings.
A Rest species periodically, but not at the same time every year. -
/&)

A Timing of grazing: The most critical grazing period is usually from flowering to

seed production.

Ve

A Leave enough residual foragagrazedo keep plants healthy and to capture

rainfall.
Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activ%tﬁ 3.1.8
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Grazing animals can affect an ecosystem through defoliation, treading
and leaving excretd
A To managegrazingand browsing and protect the range resources,managers Sardognatocic
should
, %3
A Note when the more palatablekey speciesstart to show overuse Grazingand A

browsinganimalsare selective Theygrazeor browsethe most palatableforage

CIHH AM
A CHANIA

speciedirst and often. If the more palatablespeciesare overusedanddisappeat,

the plant specieghat survivewill be thosethat canbestresistgrazing

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activ%t?/ 3.1.8



Grazing animals can affect an ecosystem through defoliation, treading
and leaving excretd

Forestas

Treading EnErE

Sardegnaforeste

Createsgapsin the sward, thus allowing seedsto sprout, which in effect a
speedsup the growth of grassesand eventuallypreventssoil erosion @

(A Sui Bt 5ah
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Grazing animals can affect an ecosystem through defoliation, treading
and leaving excretd
] Foresta
Animal manure S s
4 . . . r
A The excreta produced by herbivoresduring grazingact as a natural a
fertilizer andinfluenceseeddistribution. 73
A The dispersalof faecesresults in speciesand structural diversity of Py
flora. »

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activ%t37/ 3.1.8
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x Biodiversity in silvopastoralism across Eurdpe

A A cycle of grazingin the forest may encourageoptimum botanical diversity and goresta

o vt o 5 g0 0

regeneration ERERE

Sardegnaforeste

A A crucialfactor affectingthe dynamicand health of the systemis the stockingrate @
(animalunits per unit of land area)

A Horsesare valuedfor their ability to control encroachingall grassvegetationin the ===

Netherlandsandin France helpingto preventforestfires.

A In the Alps, 15% of the mountain forests are grazedin the summer Grazedforests CM

havea more heterogeneousstructure andlessdensitythan ungrazedorests

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3488
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x Biodiversityin silvopastoralismacrossEuropé-

A With no interventiontreesare intensiveandold with little light reachingthe floor.

A Speciesannoteasilyregenerateundertheseconditionsanddeclinein abundance E?gﬁ

A Browsinganimalscontribute to open conditions,where more seedlingsgrow faster =
andthe structure of the habitatwill not be onlylargetrees. @

A Grazingeducesvigorous,unwantedspeciessuchasbrambleandbracken )

A "Their vigorousgrowth habit can make a troublesomeweed in somewoodland,as

they can prevent newly germinatingtree seedlingsfrom establishingyapidly invade =)
new areas kill existingregeneration”,(HarmerR2004).

o

CIHEAM
A CHANIA

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3498



Project funded by the
EUROPEAN UNION

V. The effect of agroforestry on the biodiversity of
grazed woodlands: fauna richness

Foresta
A Agroforestrytakes advantageof physicaland biologicalinteractions amongcrops, — swemsos:
animals,andtrees. A synergyis createdwhendifferent aspectsof the environment @
complement each other. Treesprovide wildlife habitat, and the wildlife in turn P
keepspestsundercontrol. A3
N

A Large trees provide room for birds, bats, and other speciesto find food and

- . &
establishnestswherethey otherwiseg 2 dzf beylleto.
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V. The effect of agroforestry on the biodiversity of

grazed woodlands: fauna richness

Agroforestry can increase pollinator
diversity, which is essential for food
production and maintenance of wild
LJt | yapdladion levels The pollinator
serviceisinvaluable because

A ~90% of flowering plants are
pollinatedby insects

A over 75% of the ¢ 2 NI R®3®&
important crops depend on animal
pollination

A 35% of food production dependson MG Sk
animalpO"ination?' Photo credit: Dr. Peter Moubarak

ot A
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V. The effect of agroforestry on the biodiversity of
grazed woodlands: fauna richness

Biodiversityis enhancedby corridorsfor gl i
the movementof specieghat grazed @
woodlandsprovide _g‘g
Agroforestrysystemshavemore invertebrate =)

&3
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species and numbers compared to open

grasslands,

Photo credit: Dr. Peter Moubarak

aswell asmore arthropod groupsandbirds.
Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3328



s~ CBCMED e ot b s o
e EUROPEAN UNION ~ REGIONE AUTONOMA DELLA SARDEG NA
V.1. Insect diversiti?
A Combiningpastureswith trees createsa diversityof microclimatesthat increases Forest
ores "“?W
Pl

insectdiversity.
Becauseof their great diversity and sensitivityto disturbance,insectshavebeen
]

A
commonlyusedasbio-indicatorsin both silvopastorabnd monoculturalsystems

&3
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A Abundance richnessand diversity of insectswere assessedn a study, which
found Hemipterathe most abundantorder, followed by Hymenoptera,Diptera

andColeoptera

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3338
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V.1. Insect diversiti?
A Hemiptera Aphids,assassiugs,leaf hoppers Forestas
A HymenopteraBeeswaspsants Sardogmatcs
< . . . . . C
A Diptera Allflies,includingsyrphids a
~ {g
A ColeopteraAllbeetlesincludingladybeetles,leafbeetles,soldierbeetles .3
N

&3
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V.1. Insect diversiti?
A Studyresultsshowchangesn the abundanceand speciesichnessof severalinsect

orders,aswell aschangesn community composition eventhoughno differences  Ferestas
. . . . . Sardegnaforeste

were observedin overallinsectabundancerichnessor diversity g

A Compositionalchangesare from generalistto specialistinsect species that is, @
agroforestryresultedin more specialisinsects &

A Highnumbersof naturalenemiesandbeneficialinsects D

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity §§8
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V.1. Insect diversiti?

A Silvopastoralsystem provided microhabitats,greater protection from predators,

andincreasedavailabilityand diversityof food resourcesand nestingsubstrates Forestas

g oestle ragonse per o sxiupps el
arroris o delfambiants 463 Sarcegns

Sardegnaforeste

A Insectshavediversefunctionalrolesin agroecosystemas phytophagougthat feed @

on greenplant), predators(animalsthat eat other animals) detritivores (that feeds @

on deadanddecomposingrganicmatter.), andpollinators &

&
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V.1. Insect diversit}?

The sustainabilityof pasturesdependson organismsthat play important
roles in maintaining ecological systems, including insects Since
agroforestryhelpsincreasethe number of beneficialorganismsmeasures
should be taken to encouragethe implementation of silvopastureson a

largerscale

Forestas
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V.2. Dung beetles

A scientificstudy comparedtreelessimprovedpastures(IP)with thosethat had been
converted into silvopastoralsystems (SPS)in a cattle ranching landscapein the
ColombianAndes

Forestas
: . : @
Thestudy evaluatedthe recoveryof someof the ecologicalservicesn which dung
beetle insects play a role, in natural and anthropogenic (humaninfluenced) g;
m
ecosystems &

Dungbeetlesare usedasindicatorsof land-usechangeand pasturehealth. &5

Course cdunded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3388



V.2. Dung beetles
Dungbeetlesare criticalto a wide variety of ecologicalrocesses

: : : : Forestas
A Incorporationof organicmatter into the soil e
Sardegnaforeste

A Mixingof the different soillayers @

A ontrol of parasitesthat harm domesticanimalsand human health. Becauseof @

their strongdependenceon vertebrate excrement,particularlythat of mammals, &\

&

CIHEAM
I CHANIA

for feeding and reproduction, beetlesdries manure rapidly, leadingto parasite

death

A Secondargispersabf seeds
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V.2. Dung beetles

Forestas

s o 4 ot 4o v St
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Sardegnaforeste

A This study suggeststhat over a relatively short period of time (5 years), the
conversionof treelessimprovedpastures(IP)into silvopastorakystemySPS)avours

the recoveryof dungbeetle activity.

&3
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Ve

A Increasein dung removal and, consequently,greater soil and seed removal were
apparentin the SPSwhereasthe abundanceof dung flies and particularly their

larvaewaslower comparedwith the treelessIP
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V.2. Dung beetles

Anotheroutcomeof greaterdungremovalin silvopastorakystemgs the increase
in the number of seedsburied by the beetles The spatial relocation of seeds
often favours germination and seedlingemergenceby reducing predation and
reducingmortality causedby pathogens Thisalso could favour the recoveryof

areastoo deterioratedfor grazing

s e g 5 sioshpu o 31
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V.3. Birds$*

A Agroforestry systems have conservation value because they support more
biodiversitythan unshadedagroecosystems

>\

Shadyareasprovidea highquality habitat for migratingbirds.

Eoresta

a ot g 1 sisepy 0 31

>\

Theuse of forestsby birdsin agroforestrysystemsis influencedby structuralhabitat %
features,includingshadecover,canopyheight,andtree density @

A Managingfor floristic diversity will increasethe variety of food resources(e.g.,
Insects, seeds,nectar, and fruit) availableto wildlife using shady plantations The — ===
energyavailablein fruits has been shownto influencethe speciesrichnessof bird N
communities

. - &
A Agroforestry plantations can be managed so they offer structural and floristic

characteristicghat promote conservationand reducethe likelihood of deforestation
by providinga habitat for numerousspeciesandcreatinga hospitablelandscape
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V.4.lberian lynxt>

Just 20 years ago, Spain'slt.erian lynx was at risk of extinction Now its numbers have jumped
tenfold, with 1,100 Iberianlynxlivingin the wild. TheO | foiuéie haschangeddueto a combination
of EUlegislationand LIFEprojectsinvolvingconservatiorenhancementandland management

Forestas
A Developingecological corridors that help wildlife like the lynx move o
aroundandbreedin newly connectedhabitats
A Creatingnatural feeding conditions for the Iberian lynx by sowing 60 -
hectaresof pastures __‘_{5_
A Improving their natural refuge by planting 3,200 trees and bushes .!:g;\

(creatingan agroforestrysystem)

.
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A CHANIA

This successstory shows how important EU laws are for enhancing 9 dzN2 Ibﬂédﬂg{rsity
The International Union for Conservationof Nature (IUCN)has lowered the Iberianf € ythr€agt
categoryfromd ONJR 8 ¥ R § B&NBYREI Y3 SNB R

43
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V1. Farmer's management
that does not support biodiversity of agroforestry systel]ﬁ3
A Agroforestrysystemis a humanintervention Sardegnararec
A Somefarmers chooseto exclude particular trees and plants that would attract @
monkeys birdsor insectsfor fear of damageto their crops 2

A Plantswhich do not produce anythingdeemedvaluableor useful for people,are =

excluded »
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V. Farmer's management
that does not support biodiversity of agroforestry systeff
A Farmershunt animalsthat thrive in agroforestry systemsbecauseWild meat S

requireslittle to no managementand can be an alternative to domesticated S
livestock providingnutritious food and additionalincomefor them. @
:
{2 a2YS FINN¥SNR& YIyl3ASYSyd grft yzi a@zair
managed agroforestry can benefit both biodiversity and farmers. t:
1_‘&\‘

D
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VII. Soil biodiversity

A Soilsare multifunctional they are important for primary productivity, carbon
sequestrationnutrient storageand regulation,water storageand cycling,and as
a habitatthat enableshiodiversity

A A higher diversity of soil microorganismshas been observedin agroforestry
systemghanin conventionalagriculturalsystems

A Agroforestrysystemstend to have a higherabundanceof earthworms,beetles,
centipedes, millipedes, termites, ants, collembolg mites, and non-parasitic
nematodesthan monocultures the only group that had a higher abundancein
monoculturewasparasiticnematodes

Foresta
R LA
Agendia forestale regonale per lo svikipps del
ety

Sardegnaforeste
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VII. Soil biodiversity
] Forestas
A These organisms(exceptparasitic nematodes) fulfill various functions, like i
allowingthe soilto absorbprocessedrganicmatter suchasleaveswood, trunks @
and branchesand with this nourishingcrops they also maintain an ecological N(;Q;
balancecapableof preventingthe invasionof pestsand provide greater fertility Y

&3
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without usingchemicals
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VII. Soll biodiversity

Most studies have found that agroforestry (AF) has a positive effect on

- - TR - Forestas
soil faunaabundanceand/or diversity in temperate climates S
A Differencesin soil biota diversity and abundancecan be attributed partly to the @

increased plant diversity in AF systems compared to monocultures in @G

conventionalsystemssinceplantdiversityis linkedto microbialdiversityin soil. s
A Forexample,highersoil invertebrate diversityis found near the trees compared >

to the alleys,due to a greatdiversityof leaf litter resultingin substantialorganic &3
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matter accumulation
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VII. Soil biodiversity

A Amongthe soil microorganismsthe fungi are exceptionalfor their heterotrophic
activity for organicmatter decompositionand their potential as biologicalcontrol
agentsof nematodesand arthropods Theyare also associatedwith most plant

speciesn symbiotic(mycorrhiza)or parasitic(diseasesielationships 2‘?_%_;5}?,
A A comparisonof three land use practices(forest, agroforestryand monoculture a 9@
systems) showed that the structure of the soil mycobiota in forestry and
agroforestry were more than 50% similar This similarity of the structure and _@;
composition of soil mycobiota was mainly due to the rich plant diversity in a
agroforestry >
A In general,forest soil presentedthe highestecologicalindicesof diversity, species CM
richness,equitability, dominance,similarity and density, followed by agroforestry
(Costeet al).
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VII. Microbial soil biodiversity

Foresta

A Thecombinationof trees, cropsand grazingin woodlandsenhanceshe growth i
of arbuscularmycorrhizalfungi, which enhanceslitter decomposition,making -

more nutrients availableto plants. @
A Evaluationof the arbusculamycorrhizalfungalcommunitymeasuredby spores e
in agroforestrysystemsin comparisonwith natural forests showsthat with the Yy
exception of one speciesexclusiveto the forest, the agroforestry systemsall
sharedthe samearbusculamycorrhizalfungispeciesasthe forest (Ariaset al).
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Conclusion

A Better landscapeplanning and managementthat seekto avoid the ecologicaland

Eoresta

social consequencesof biodiversity loss may offer better preservation and =%2222

e dess Sarcugns

Sardegnaforeste

enhancemenbf biodiversity @

A Biodiversity is essentialfor the processesthat support all life on Earth, including e

humans Without a wide range of animals,plants and microorganismswe cannot

&
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havehealthyecosystems
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