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Major stand types for Major stand types for yellowyellow
birchbirch management in management in QuebecQuebec
�� TolerantTolerant hardwoodshardwoods: : sugarsugar maplemaple, , yellowyellow

birchbirch, , beechbeech

�� MixedwoodsMixedwoods: : yellowyellow birchbirch, , redred maplemaple, , 
balsambalsam firfir, , redred sprucespruce, , whitewhite sprucespruce



MixedwoodMixedwood standsstands

• potentially productive 

stands (> 200m3/ha)

• High value species: 

Yellow birch, white

spruce….

⇒⇒⇒⇒ Negative impact of past diameter limit cuts



Main objectiveMain objective

• test an approach using residual yellow birch trees

to bring back a productive stand



SpecificSpecific objectivesobjectives

• Evaluate seed rain from residual trees

•Identify the influence of patch scarification on 

short-term seedling establishment

•Determine the critical factors for longer-term

seedling survival and development



StudyStudy sitessites

• 4 open (9 m2/ha), poor
quality stands with a 

dense shrub understory

previously submitted to 
winter diameter-limit cuts

(1987-90)

•Stands were previously
mixedwoods: yellow birch

with balsam fir and white

spruce



Application Application ofof treatmentstreatments

�� Brushing (5Brushing (5--12 sept. 2000)12 sept. 2000)

�� Patch scarification (11Patch scarification (11--27 oct. 2000)27 oct. 2000)
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Scarification patternScarification pattern



Scarification patternScarification pattern



Scarification patternScarification pattern



1m X 3 m patches

2 m X 3 m patches

Seed trap

mound 

SampleSample pointpoint

Undisturbed litter



SeedSeed rainrain

�� 20002000--20012001

=1014 =1014 seedsseeds/m/m22

�� 20012001--20022002

=7 =7 seedsseeds/m/m22

�� 20022002--20032003

=2931 =2931 seedsseeds/m/m22



SeedSeed densitydensity in relation in relation withwith
seedseed treetree abundanceabundance
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YellowYellow birchbirch seedlingseedling

establishmentestablishment
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SeedbedSeedbed heterogeneityheterogeneity

undisturbedundisturbed0 cm0 cm1 m1 m
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50 cm50 cm

moundmound



Patch Patch heterogeneityheterogeneity in in 
growthgrowth conditionsconditions
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Light Light availabilityavailability atat thethe thirdthird
growinggrowing seasonseason
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StudyStudy on on seedlingseedling
developmentdevelopment
�� SelectionSelection ofof 50 microsites: patches 50 microsites: patches andand

moundsmounds

�� TreatmentTreatment: : allall combinationscombinations ofof harehare
browsingbrowsing control (control (withwith or or withoutwithout exclosureexclosure) ) 
andand vegetationvegetation control (control (withwith or or withoutwithout
competingcompeting vegetationvegetation))

�� ExperimentExperiment set set upup in 2003in 2003



EffectEffect ofof browsingbrowsing on on seedlingseedling
mortalitymortality afterafter 2 2 yearsyears
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SeedlingSeedling growthgrowth withoutwithout
browsingbrowsing

Mound, Mound, nono browsingbrowsing, , competitioncompetition presentpresent
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SeedlingSeedling growthgrowth withwith
browsingbrowsing
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ConclusionConclusion

�� MethodMethod providedprovided adequateadequate seedlingseedling establishmentestablishment

–– SeedSeed rainrain sufficientsufficient

–– Positive Positive effecteffect ofof scarification lasting scarification lasting atat leastleast threethree
yearsyears

�� MitigatedMitigated resultsresults for for seedlingseedling growthgrowth

–– RapidRapid regrowthregrowth ofof mountainmountain maplemaple

–– HighHigh browsingbrowsing pressurepressure

–– HighHigh competitioncompetition on moundson mounds

–– PoorPoor nutrientnutrient availabilityavailability in in scarifiedscarified patchespatches
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