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選んだきっかけ選んだきっかけ

•• 卒論のテーマ卒論のテーマ

–– 再造林放棄地での更新状況評価再造林放棄地での更新状況評価

→更新不良ならば更新補助作業の実施→更新不良ならば更新補助作業の実施

•• 更新補助作業更新補助作業

–– 効果の有無？効果の有無？

–– 作用？作用？



IntroductionIntroduction①①--11
backgroundbackground

•• MicrositeMicrosite
–– local features of the forest floor local features of the forest floor (a scale of 10(a scale of 10～～cm)cm)

characterize the seedlingcharacterize the seedling’’s growing environments growing environment

•• NaturalNatural disturbancesdisturbances
–– createcreate micrositemicrosite legasieslegasies
⇒⇒altering altering postpost--disturbance seedlings distributiondisturbance seedlings distribution



IntroductionIntroduction①①--22
backgroundbackground

•• ManagementManagement activitiesactivities
–– important consequences for important consequences for micrositemicrosite

diversity diversity 
& relative abundance& relative abundance
⇒⇒affects seedling species composition,affects seedling species composition,

abundance, abundance, 
distributiondistribution

–– no informationno information available about how the available about how the 
restoration treatments affect seedlings restoration treatments affect seedlings 
abundance and distribution among abundance and distribution among micrositesmicrosites



IntroductionIntroduction②②
objectsobjects

1.1. How seedlings distribution among How seedlings distribution among 
micrositesmicrosites was affected ?was affected ?

2.2. Are there the potential change in seedling Are there the potential change in seedling 
distribution among distribution among micrositesmicrosites resulting from resulting from 
restoration treatments  between upland & restoration treatments  between upland & 
paludifiedpaludified biotopes ?biotopes ?

3.3. seedling density & distribution among seedling density & distribution among 
micrositesmicrosites in managed in managed Picea abiesPicea abies stands stands 
before & shortly after restoration treatmentsbefore & shortly after restoration treatments



Material&MethodsMaterial&Methods②②
Experimental designExperimental design

•• FieldField--2 type2 type

–– upland, upland, paludifiedpaludified

•• CuttingCutting--4 type4 type

–– uncut, lowuncut, low--CWD, intermediateCWD, intermediate--CWD, highCWD, high--CWDCWD

•• FireFire--22 typetype

–– unburned, burnedunburned, burned



Material&MethodsMaterial&Methods①①
Study areaStudy area

•• LocationLocation
–– Southern Finland(61Southern Finland(61°°N, 25N, 25°°E)E)

•• P. P. abeisabeis --dominated mature managed forestsdominated mature managed forests
–– Area: 1Area: 1--3ha3ha
–– Age: 60Age: 60--80 year, Ave.8080 year, Ave.80
–– Vegetation: Vegetation: MytillusMytillus type (MT)type (MT)

OxalisOxalis--MytillusMytillus type (OMT)type (OMT)
–– Mixed species composition: Betula spp. etc.Mixed species composition: Betula spp. etc.
–– Soil: upland biotopesSoil: upland biotopes→→ mineral soilmineral soil

paludifiedpaludified biotopesbiotopes→→ peat soilpeat soil



OxalisOxalis--MytillusMytillus typetype

Picea abies



Materials & MethodsMaterials & Methods③③
SamplingSampling

•• TimeTime
–– PrePre--: summer(2001), Post: summer(2001), Post--:autumn(2003):autumn(2003)

•• Plot designPlot design
–– 30m30m××50m, including 5m buffer zone50m, including 5m buffer zone
–– Sampling area: 2mSampling area: 2m××40m 40m 

•• TargetTarget
–– Seedlings(10Seedlings(10--200cm200cm））

•• ContentsContents
–– species, height, species, height, micrositemicrosite, vitality, , vitality, damegedamege

causescauses



ResultsResults①①
seedling density & distribution among seedling density & distribution among micrositesmicrosites

prior to restoration treatmentsprior to restoration treatments
•• DensityDensity

–– no statistically significant no statistically significant differncesdiffernces in total in total 
seedlings density between standsseedlings density between stands

•• DistributionDistribution
–– 1. level ground1. level ground

2. mound2. mound
–– on or next to stumpson or next to stumps (in (in paludifiedpaludified biotopes)biotopes)





ResultsResults②②--11
Effect of cutting and fire on seedlings density & Effect of cutting and fire on seedlings density & 

distribution among distribution among micrositesmicrosites
DensityDensity
•• CuttingCutting

–– BetulaBetula spp. (spp. (paludifiedpaludified): ): unburnedunburned××lowlow--CWD CWD ＋＋
burnedburned××intermediateintermediate--CWD CWD 

＋＋
uncut uncut －－

•• FireFire
–– PP. . abies abies (upland): (upland): －－

•• No significant changeNo significant change
–– PP. . abies abies ((paludifiedpaludified), other deciduous species), other deciduous species



ResultsResults②②--22
Effect of cutting and fire on seedlings density & Effect of cutting and fire on seedlings density & 

distribution among distribution among micrositesmicrosites
•• P.abiesP.abies

–– ground, mound: ground, mound: －－
–– unburned: under crown unburned: under crown ＋＋

burned: under crown burned: under crown ＋＋
(intermediate(intermediate--CWDCWD××paludifiedpaludified))

•• BetulaBetula spp.spp.
–– ground: ground: ＋＋
–– mound, next to CWD, mound, next to CWD, 

under crown: under crown: ＋＋ (modest) (modest) 
•• Other deciduous speciesOther deciduous species

–– ground, mounds: ground, mounds: －－
–– next to CWD, under crown: next to CWD, under crown: 
＋＋

P. abies

Betula
spp.

Other 
deciduous 
species



ResultsResults③③--11
Seedlings Seedlings vitarityvitarity & cause of damage in post& cause of damage in post--

treatment standstreatment stands
P.abies

vitality damege cause

seedling density (

10
00stem

s / ha)



ResultsResults③③--22
Seedlings Seedlings vitarityvitarity & cause of damage in post& cause of damage in post--

treatment standstreatment stands
Betula spp.

vitality damege cause

seedling density (

10
00stem

s / ha)



ResultsResults③③--33
Seedlings vitality & cause of damage in postSeedlings vitality & cause of damage in post--

treatment standstreatment stands
Other deciduous species

vitality damage cause

seedling density (

10
00stem

s / ha)



DiscussionDiscussion①①--11
PrePre--treatment patternstreatment patterns

•• Level groundLevel ground
–– most abundant most abundant micrositemicrosite classclass

•• MoundMound
–– favorable for seedlings establishment favorable for seedlings establishment in wet in wet 

habitathabitat
–– reduce competition with other vegetationreduce competition with other vegetation

•• On or next to stumps/uprooting spotsOn or next to stumps/uprooting spots
–– decayed stumpsdecayed stumps
–– exposed mineral soil (good for seedling exposed mineral soil (good for seedling 

emergence)emergence)



DiscussionDiscussion①①--22
PrePre--treatment patternstreatment patterns

•• Depression in Depression in paludifiedpaludified biotopesbiotopes
–– too wettoo wet to sustain living seedlingsto sustain living seedlings

•• On or next to CWDOn or next to CWD
–– too smalltoo small--diameterdiameter for seedlings to establishfor seedlings to establish

or to offer protectionor to offer protection



DiscussionDiscussion②②--11
PostPost--treatment patternstreatment patterns

•• CWDCWD
–– protect from fire, against herbivoryprotect from fire, against herbivory
–– postpost--treatment CWDtreatment CWD→→ decay stage was decay stage was 

earlierearlier
⇒⇒not a suitable substratenot a suitable substrate

•• FireFire
–– thin humus layer, release of soil nutrients,thin humus layer, release of soil nutrients,

reduce competition between other vegetationreduce competition between other vegetation
⇒⇒enhance regeneration conditionsenhance regeneration conditions

•• PaludifiedPaludified biotopesbiotopes
–– colonization center and seed sources after fire colonization center and seed sources after fire 

treatmenttreatment



DiscussionDiscussion②②--22
PostPost--treatment patternstreatment patterns

•• Few seedlings growing on the uprooting Few seedlings growing on the uprooting 
spotsspots
–– few burned & exposed soilfew burned & exposed soil→→ too drytoo dry
–– ashash→→ the substrate toxic to seedlingsthe substrate toxic to seedlings

hydrophobichydrophobic
•• Damage causesDamage causes

–– burning: destroy injured seedlingsburning: destroy injured seedlings
–– insects: attracted by warm places (e.g. burned insects: attracted by warm places (e.g. burned 

forest)forest)
–– animals: unburnedanimals: unburned
–– fungi: only fungi: only P. abiesP. abies, moist conditions, moist conditions



ConclusionsConclusions
•• DensityDensity

–– cutting: no changecutting: no change
–– fire: fire: P. abiesP. abies, , BetulaBetula spp. spp. ……changechange
–– other deciduous species other deciduous species ……no changeno change

•• DistributionDistribution
–– among more classes of among more classes of micrositemicrosite after restoration after restoration 

treatmentstreatments

•• Imitate natural processes Imitate natural processes ⇒⇒VariabilityVariability
•• Importance of Importance of paludifiedpaludified biotopesbiotopes
•• To achieve the goals set for restoration at the To achieve the goals set for restoration at the 

stands & landscape levelsstands & landscape levels


