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(a) Normal Arabidopsis flower

(b) Abnormal Arabidopsis flower
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(a) A schematic diagram of the ABC hypothesis
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Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings

Stamen

Sepal

AACCCCAA

__HEEE

Mutant lacking B

Mutant lacking C




Sepals

Petals

Stamens

lCarpeIs (a) A schematic diagram of the ABC hypothesis
C

C gene
activity

B+C
A+B gene

CIEE activity\_>
activity .
A gene \ m

activity

Stamen

Sepal




Active BB BB BB BB
genes: cccccccc AACCCCAA

Whorls: DI[DID HENNNNNN S BEEE

Carpel

Stamen Petal

Wild type Mutant lacking A Mutant lacking B Mutant lacking C

(b) Slde view of rowers W|th organ |dent|ty mutations

Copyright © 2008 Pearson Edu on, , publishing as Pearson Benjamin Cummir




Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.




Cell wall
+— Cytosol

~T A

Vacuole, .
“TA

Plasmodesma Vacuolar membrane
Plasma membrane

(a) Cell compartments Key

Transmembrane route Apoplast

\ Apoplast Symplast
P - , iy >

Symplast

/ :
Symplastic route _\ >

Apoplastic route

(b) Transport routes between cells

opyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings




Casparian strip

Pathway along Endodermal cell

apoplast

through
symplast

Plasma
membrane

Apoplastic

Vessels

Symplastic
route

Endodermis  Stele
—~ (vascular
cylinder)

V
Cortex

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.







Cuticle

Upper \

epidermis
(

Mesophyll<

Lower
epidermis —

Cuticle —

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

Microfibrils in
cell wall of
mesophyll cell

>

-\

Microfibril
(cross section)

Water Air-water
film interface




- Xylem

: sap

Outside air @ - ' ‘ ® Mesophyll
=-100.0 Mpa N L. - cells

o ~Stoma

Leaf g (air spaces) N ’. T 5 foxy
==7.0 Mpa ~

e 1Transpiration

~Water
molecule

Leaf g (cell walls) - s 8 Atmosphere
=-1.0 Mpa kst S
¥ : t Adhesion
1 by hydrogen
bonding Cell

Trunk xylem g
=-0.8 Mpa

Cohesion
Cohesion and by hydrogen
adhesion in bonding

the xylem

-
c
]

5
@
=
)
]

=
c
[J]

)
o
a
S

D

g

Water
molecule

Root
Trunk xylem g  — ‘ : @294 hair
=-0.6 Mpa ' Soil

Soil g 4 _ ‘ \ ;i;/; particle

==0.3 Mpa Z ) =) Water
' Water uptake
from soil

o

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.




Water
molecule

Root
hair
Soil
particle

Water

Water uptake
_from soil |

Benjamin Cummings.




Adhesion
by hydrogen
bonding

Cell

wall

Cohesion

'_f..f’? Cohesion and by hydrogen
°1 adhesion in bonding
~ the xylem

Copyright © 2008 Pearsor

tion, Inc., publishing as Pearson Benjamin Cummings.



Xylem
sap

=~ Mesophyll

molecule

Transpiration

Atmosphere




Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings




Guard cells turgid/Stoma open Guard cells flaccid/Stoma closeq

Radially oriented
cellulose microfibrils

Vacuole
Guard cell

(a) Changes in guard cell shape and stomatal opening and
closing (surface view)
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(b) Role of potassium in stomatal opening and closing
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