
C4PGA – 3-Phosphoglycerate (namensgebender C3-Körper)

RuBP – Ribulose-1,5-bisphosphat

RuBisCO - Ribulose-1,5-Bisphosphat Carboxylase Oxygenase

C3-Photosynthese



https://commons.wikimedia.org/wiki
File:Calvin-cycle4.svg



C4-Photosynthese

ATPADP



https://pediaa.com/what-is-the-difference-between-c3-c4-and-cam-photosynthesis/



CO2 not 

fully consumed

due to partial

leakage, results

in depletion

HCO3
-

equilibrium

isotopic

enrichment

stronger than

PEP kinetic

depletion



Process Isotope        Discrimination      Symbol Reference

Effect

(a)                   (‰)

diffusion of CO2 in air through the 1.0044 4.4 a Craig

stomatal pore

diffusion of CO2 in air through the 1.0029 2.9 ab Farquhar

boundary layer to the stomatal

diffusion of dissolved CO2 through H2O 1.0007 0.7 al O'Leary

net C3 fixation with respect to ci/ca 1.027 27 b Farquhar and Richards

fixation of gaseous CO2 by Rubisco 1.030  (pH=8) 30 b3 Roeske and O'Leary

from higher plants 1.029 (pH=8.5)  29 b3 Guy et al

fixation of HCO3
- by PEP carboxylase 1.0020 2.0 b4* O'Leary et al

1.0020 2.0 Reibach and Benedict

fixation of gaseous CO2 (in equilibrium with

HCO3
- at 25 °C) by PEP carboxylase 0.9943 -5.7 b4 Farquhar

equilibrium hydration of CO2 at 25 °C 0.991    -9.0 eb Emrich et al

0.991 -9.0 Mook et al

equilibrium dissolution of CO2 1.0011 1.1 es Mook et al

into water 1.0011 1.1 O'Leary

Isotope effects in steps leading to CO2 fixation in plants



Variations in 13C are associated with photosynthetic pathway

C3
C4

> 95 % of all plant species < 5 % of all plant species

70-75 % of all productivity (today) 25-30 % of all productivity (today)

~ 50 % of all productivity (ice age) ~ 50 % of all productivity (ice age)
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