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http://plantphys.info/organismal/anatomy/stemouter.html
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Evolution of vascular cells
Lower Devonian (400 million years ago)
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Evolution of vascular cells
Lower Devonian (400 million years ago)
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Where is the lignin?

From a botanical paper on tracheid cell wall evolution:
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(Cook & Friedman 1998)

layer

From an industry book on wood chemistry:

“The primary wall is a thin layer, 0.1-1.0 mm thick, consisting of cellulose,
hemicelluloses, pectin, and protein and completely embedded in lignin.”
(Sj6strom 1993)

It depends who you ask.
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Pectins can act as a hydrogel and alter xylem resistance properties
In response to changes in ionic concentration of sap, but...
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Divergence of xylem lignification patterns
Lycopods

Strong primary wall lignification
Weak hydraulic response
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Basal angiosperms
Strong primary wall lignification
Weak hydraulic response
Derived angiosperms
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Where does coal come from? g Svonlation

L I g n I n to alkylation
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Subbituminous to
bituminous coal

Coal comes from lignin.

(Hatcher & Clifford 1997)
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So where does coal come from




Distribution of lignin in vascular cell walls
*Devonian evolution of lignified vascular cells

Derivation of coal from lignin
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¥ |ichen?

% Green algae?
Brown algae ?
Fungus?

Red algae?

Vascular plant? Dawson 1859

Caruthers 1872
Caruthers 1872
Seward 1898
Church 1919
Jonker 1979



(Dawson 1888) (Hueber 2001) (Schweitzer 1983)
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Plant fossils

Lower Devonian
Proiotaxites

Spongiophyion

Plant fossils & coal
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