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Overview of Research

* Evaluate growth and wood properties of various genotypes of poplars

from regional planting networks in Upper Midwest
* Biomass production and allocation
* Carbon concentrations and total sequestration
* Water use efficiency
* Specific gravity
* Fiber composition (cellulose, hemicellulose, lignin)

* Study differences in species and management practices for nanocellulose

applications in Arkansas
* Specific gravity

* Fiber composition



Fiber Composition — Methods

* 17 study sites in 4 states (1A, MI, MN, WI)
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Fiber Composition — Methods

* Trees measured for DBH, height, and green weight

* Disks collected at 3 bole positions

= Bole (DBH: 1.37m)

= Middle (1/3 height)
= Top (2/3 height)

* Disks measured for moisture content, specific gravity,

C concentration and isotopes, fiber composition



Fiber Composition — Methods

* Fiber composition measured with
ANKOM fiber analyzer using sequential
wash method

* Neutral detergent fiber (NDF): removes
extractives (~11% of initial mass)

* Acid detergent fiber (ADF): removes
hemicellulose

* Acid detergent lignin (ADL): removes
cellulose

e Lignin & ash remain (ash ~1% initial mass)



Fiber Composition — Results

* Significant differences in genotypes for cellulose

C916400 — a
Crandon — a
DN182 — a
C918001 —1 ab
C916000 — ab
DN34 ab
NC13624 — 3 ab

NC14018 — ab
NM6 —  ab
NC13563 — b
NM2 — b

NC13649 —— b

0.55 0.56 0.57 0.58 0.59

* Boles higher on average (0.572) than tops (0.560)



Fiber Composition — Results

* Significant genotype x position for hemicellulose

Bole Change from Bole to Top
Crandon a Crandon *
NC13624 NM2
C916000 NC14018
NM6 DN34
NC13649 NC13563
916400 DN182
918001 916400
NC13563 NM6
NC14018 NC13649
DN182 918001
DN34 €916000
NM2 NC13624

0.15 0.16 0.17 0.18 0.19 0.20 0.21

-0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03




Fiber Composition — Results

* Significant genotype x position effect for lignin

Bole Change from Bole to Top
NM2 C916400
NC13563 C916000
NC14018 NC13649
NC13649 C918001
DN34 NC13624
NM6 DN182
DN182 DN34
C918001 NM6
NC13624 NC14018
C916400 NM?2
C916000 NC13563
Crandon Crandon

0.00 0.01 0.02 0.03 0.04 0.05




Fiber Composition — Summary
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Potential Implications
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