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A purposive sample of 30 trees wasIf the branching of sugar maple follow: A purposive sample of 30 trees was Total heartwood area at branch base:If the branching of sugar maple follow: p p p
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collected from Duchesnay, Québec branch lengthLeonardo’s areaRauh’s Model(1 2) co ected o uc es ay, Québec branch length
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Leonardo s area Rauh’s Model(1,2).
Tree and branch characteristics were branch slendernesspreserving rule (3 4)
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Tree and branch characteristics were branch slendernesspreserving rule (3,4)
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Disks were collected from the 119 nodes =a +a ×BL+a × (BL/BD)Disks were collected from the 119 nodes =a0+a1×BL+a2× (BL/BD)
(above and below) and at the branch base(above and below) and at the branch base

i bl i l djVariables Estimate SE P‐valueAdj. R‐square
Descriptive statistics of sample
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Branch len thDescriptive statistics of sample Branch length 

Range
p p

(BL m) 9 44 1 12 <0 01 0 41Tree/branch Range (BL, m) 9.44 1.12 <0.01 0.41Tree/branch 
h t i ti M M Mi (BL/BD (mcm‐1) ‐31 87 6 67 <0 01characteristics Mean Max Min (BL/BD (mcm ) 31.87 6.67 <0.01

Tree 3Tree In general the branches > 35 mm
DBH (mm) 383 235 585

In general, the branches 35 mm
di t (BBA 10 2) t t d t hDBH (mm) 383 235 585

H i ht ( ) 21 2 17 5 25 4 diameter (BBA>10 cm2) started to haveHeight (m) 21.2 17.5 25.4 diameter (BBA 10 cm2) started to have
di l ti t b h bThen how do the wood structure Age (years) 105 74 143 discoloration at branch baseThen, how do the wood structure Age (years) 105 74 143 discoloration at branch base,

t b h? Branch Discolored wood area at branch basecomponents branch? Basal diameter (mm) 98 10 317
Discolored wood area at branch basep Basal diameter (mm) 98 10 317 increased non linearly with increasingLength (m) 4.97 0.98 14.3 increased non-linearly with increasing

W d  
Length (m) 4.97 0.98 14.3
I ti h i ht ( ) 14 9 5 1 22 branch basal areaWood structure  components Insertion height (m) 14.9 5.1 22 branch basal areaWood structure  components
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How do these wood components scale? Branch basal area (cm2)M

Branch basal area (cm2)
Disk collection MeasurementHow do these wood components scale? Branch basal area (cm )
Disk collection Measurement

ConclusionsRes lts ConclusionsResults ConclusionsResults
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cross-sectional, sapwood and heartwood
A ΣA

, p
i di t th t thi i th ti lAunder node=a0+a1×ΣAabove node areas indicate that this is the optimalAunder node a0 a1 ΣAabove node p

strategy of sugar maple a shadeWood strategy of sugar maple, a shadeWood  gy g p ,
tolerant angiosperm for light captureLeonardo’s area preserving rule: components Parameters Estimate P‐Value R‐square tolerant angiosperm, for light capture,Leonardo s area preserving rule: components Parameters Estimate P‐Value R‐square g p , g p ,
water transport and mechanical

p g
Cross sectional a 7 57 0 17 water transport and mechanicalCross‐sectional  a0 7.57 0.17

0.98 p
support (5 6)c2 a2+b2 area (CA)

0.98
a 1 01 ( 01) <0 01 support (5,6).c2=a2+b2 ( ) a1 1.01 (.01) <0.01 ( )

Sapwood area a 0 62 0 87
Discoloration is injury initiated and it

Sapwood area 
( )

a0 0.62 0.87
0.98 Discoloration is injury initiated and it

A d d
(SA)

0.98
a 1 01 ( 01) <0 01

needs non functional wood to beArea under node=
( ) a1 1.01 (.01) <0.01

needs non-functional wood to beArea under node  
Heartwood area a0 7.22 0.07

expanded Thus discolored wood
Heartwood area 
(HA)

a0 7.22 0.07
0.88 expanded. Thus, discolored wood(HA)
0 88

a1 0.98 (.02) <0.01
branching might not follow any rule(sum of the basal area a1 0.98 (.02) <0.01
branching might not follow any rule(sum of the basal area 

Discolored wood a0 7.04 (3.5) 0.04
although it is highly correlated toof all the branches

Discolored wood 
(DA)

a0 7.04 (3.5) 0.04
0.74 although it is highly correlated toof all the branches area (DA) a1 0.91 (.03) <0.01

heartwood (non-functional wood) areaabove the node)
a1 0.91 (.03) 0.01

heartwood (non functional wood) area.above the node) For CA SA and HA: a =0 and a ≈ 1For CA, SA and HA: a0 =0, and a1 ≈ 1 
In general commencement ofFor DA: a ≠ 0 and a ≠ 1 In general, commencement ofFor DA: a0 ≠ 0, and a1 ≠ 1 
discoloration in branches succeed0 , 1

Obj i
discoloration in branches succeed
h d f i Sh d d hP iti l ti b t di l d dObjectives heartwood formation. Shaded, shorterPositive correlation between discolored woodObjectives heartwood formation. Shaded, shorter

d thi k b h lik l h
Positive correlation between discolored wood 
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branching points along the main stem with branch basal area over time.200ea
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