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Phoebe Traquair, 1890's http://www.nls.uk/traquair/

How do oats, 
peas, beans,
and barley

grow?
"

"
Canada

The University of Massachusetts at Amherst

Maria
Sybella
Merian

http://www.mediadesk.uzh.ch/articles/2011/Muetterliche-Gene_en.html
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Forb

Karl Blossfeldt

Smilacina stellata
J. E. Weaver,  Root Development of Field Crops
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Cucumis sativus (cucumber)

0.5 micron
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http://seys-science.wikispaces.com/3+Osmosis
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Non-growing plant cell
0.2 to 0.3 MPa

0.2 to 1 MPa
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1 Plastic flow   (aka
                     stress relaxation)
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Water entry and re-stress

growing cell

Wu Shuang

Plant cells have low water potential

Growth helps plants acclimate

Plant cells are pressurized

Growth reflects the controlled 
movement of water

Karl Blossfeldt

tobacco

nitella
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Paul Green 1964
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Poisson’s  ratio
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Green et al. 1970  Ann. NY Acad. Sci.
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Cellulose microfibril

Rosette

Type 1 CESA (CESA1)
Type 2 CESA (CESA3)

Type 3 CESA (CESA6, 2, 5, 9)

Rosette: top view

Cell membrane

inside
cell

Microtubules

Rudolf oldenbourg
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Takashi Murata

a

con [oryzalin]

CESA Microtubules

Paredez et al. 2006
 Science 312: 1491
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CHANNEL MODEL



12/4/14

10

Cell walls are mechanically
                                       anisotropic

Plant cells grow anisotropically

Cellulose microfibrils govern cell
      wall mechanical properties

Microtubules organize microfibrils
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Maria Sybella Merian


