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Karl Blossfeldt

Smilacina stellata
3J. E. Weaver, Root Development of Field Crops
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0.5 micron
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%n-growing plant cell

0.2 to 0.3 MPa

0.2to 1 MPa

mon-growing cell ENW ‘) rowing plant cell

Elastic material Plastic material

Fadx/dt, Y
the DASHPOT F=-kx o
(5]
g g
i i
Strain Strain
+F -F
p t {
s
X
Time
dashpot —HWF

spring /\/\/\=



12/4/14

Elastic material Plastic material growing Ce[[
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%’%’ Growth helps plants acclimate

Vg‘ Plant cells have low water potential

A%&’ Plant cells are pressurized

‘Fg Growth reflects the controlled

movement of water

Wu Shuang

0
A 0‘.‘

Karl Blossfeldt



12/4/14

NITELLA
Slope = 4.5

T

HYDRODICTYON /3|
Slope = 1.5

Length, mm
Lo

«—O0— strain

2:1
N

R Y B O BT
10 100 : Paul Green 1964 stress
Diameter, ym Brookhaven Symp.

A

3 strain
1 t
«—O0— strain 4—(: — O
2:1 2:1 at least 2:1
N N
stress stress



12/4/14

Poisson’s ratio

S strain
t

4 O
i

2:1 at least 2:1

N
stress

D—)D . O- D @
- 1
15 normaL), M N———
—- 45 1
(3 1
£ B 80hr, o
N
':5 L .
gl o Gf\hr. °
m . ° _
T | .- -
- tas U strain
i
/
Oh
d 1 1 1 2:1
0.2 0.3 04 05
DIAMETER (mm) ~
stress
Green et al. 1970 Ann.NY Acad. Sci.
_ OH CHOH on CH,0H
HO ~L—7o HO— 7™~/ \—% ’"\\\ﬂ P
/oﬁc‘m? Mo\%\ /\OM*’%\O?O
CH,0H O OH CH,oN
Cellulose microfibril
Rosette
Cell membrane
.. <:>—UDP
inside

cell @—d(lﬂ Rosette: top view

ale;

@ Type | CESA (CESAI) gz :3
@ Type 2 CESA (CESA3) ..:
@ Type 3 CESA (CESA6,2,5,9) Og




12/4/14

Takashi Murata

CESA Microtubules Merge CHANNEL MODEL

Microfibril

CESA Tubulin

Cellulose Microtubule
synthase

Paredez et al. 2006
Science 312: 1491




%)q Plant cells grow anisotropically

= Cell walls are mechanically
anisotropic

9
e Cellulose microfibrils govern cell
wall mechanical properties

‘%(79 Microtubules organize microfibrils

"Maria Sybella Merian
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