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• Radial Transport across the Root
• Ion Fluxes across Membranes



Table 1. (Table 2.2 in text) 3 Observations…?

Marschner, 1995



Fig. 1. How 
far can K+

travel 
“passively”?

Waisel et al., 1995



Fig. 2. (Similar to Fig. 2.32) Apoplastic and 
Symplastic pathways

Taiz and Zeiger, 2002



Fig. 2A (Fig. 2.1 in text)



Fig. 3. (Fig. 2.15 in text) 
Exchange Adsorption

Marschner, 1995



Fig. 4. Symplastic Movement

Marschner, 1995



Fig. 5. (Fig. 2.33 
in text) 
Plasmodesmata



Fig. 6. Generalized Plant Cell

Salisbury and 
Ross, 1985



Fig. 7. Lauchli’s principal membrane fluxes

Barber and Bouldin
(eds.), 1982. ASA 
Special Pub. #49



Fig. 7A (Fig. 2.12 in text) 



Fig. 8. Active and Passive Transport



Fig. 9. 
Active and 
Passive 
Transport 
(cont.)



Fig. 10. 
Measure 
Membrane 
potential
(also see 
Fig. 2.8b in 
text



Table 2. Nerst Equation Applied



Fig. 11 Active 
Vs. Passive Ion 
Fluxes



Fig. 12. 
Evidence: 
Consumption 
of ATP

Barber and Bouldin
(eds.), 1982. ASA 
Special Pub. #49



Fig. 13. Evidence: ATP / H+ Pump

Barber and Bouldin
(eds.), 1982. ASA 
Special Pub. #49



Fig. 14. Evidence: ATP & Membrane 
Potential



Fig. 15. Carrier Concept & Michaelis-Menten
Kinetics

Imax or 
capacity factor

Cmin=the min. conc. 
needed for uptake

Km=[substrate] at ½ Imax

I(Vo)=
Imax (Cs-Cmin)
Km + (Cs-Cmin)



Fig. 16. More than one carrier or transport 
mechanism?



Fig. 17 (Fig. 2.7 in text) Types 
of transport mechanisms



Fig. 18 (Fig. 2.9 in text



Fig. 19. Schematic of principal mechanisms 
of ion transport

Marschner, 1995



Fig. 20 (Fig. 2.21 in text)



Fig. 21. Distribution of channels, symporters, 
and antiporters in a typical plant cell



Uniport channels (pores, no binding) and carriers (bind) for 
passive ion uptake, and pumps that use ATP to transport ions 

against a concentration gradient

Fig.22. Additional schematics of transport 
mechanisms…



Fig. 23. Schematic of symport and antiport



Active uptake of an ion (S) through a symport using the 
energy stored in the proton gradient across the membrane

Fig. 24. Schematic of a symport in action



Cation (M+) transport against a concentration using an ATP-
driven carrier

Fig. 25. Schematic of a PPiase pump



Fig. 26. Aquaporin water channel in a membrane are 
involved in water transport and  osmoregulation. Flux 

is influenced by phosphorylation

ASPB,
Biochemistry and Molecular Biology of Plants,
2000



Fig. 27. 
Features of 
Transporters

Two dimensional view 
of a carrier protein
spanning a membrane

Three dimensional model 
of a potassium channel 
showing the pore through 
which K ions travel. 
Positively charged regions 
are blue, while negatively 
charges regions are red.

Side View Top View

ASPB,
Biochemistry and Molecular Biology of Plants,
2000
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