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Supplementary Material

Appendix 1 – Modified rectangular hyperbolic models for light and CO2 response curves and the

biochemical model for CO2 response curves.

The modified rectangular hyperbolic model for light response curves can be expressed as follows (Ye 2010):

(1)

where  PN is the net photosynthetic rate;  I is the photosynthetic active radiation;  RD is the dark respiration rate,

which can be calculated directly; α is the initial slope of the light response curve of photosynthesis when the light

intensity approaches zero; and β and γ are coefficients that are independent of I. The light compensation point (Ic)

is the light intensity when PN=0, and the light-saturated net photosynthetic rate (PNmax) and light saturation point

(Isat) can be calculated using the following formulas:

(2)

(3)

The modified rectangular hyperbolic model for CO2 response curves can be expressed as follows (Ye 2010):

(4)

where PN is the net photosynthetic rate; Ci is the intercellular CO2 concentration; Rp is the photorespiration rate,

which can be calculated directly; a is the initial carboxylation efficiency (CE); and b and c are coefficients that are

independent of  Ci. The CO2 compensation point (Γ) is the intercellular CO2 concentration when  PN=0, and the

CO2-saturated net photosynthetic rate (Amax) and saturated intercellular CO2 concentration (Cisat) can be calculated

using the following formulas:

(5)
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The biochemical model for CO2 response curves can be expressed as follows:

(7)

where PN is the net photosynthetic rate; wc, wj, and wp represent the potential CO2 assimilation rate supported by

Rubisco activity, RuBP and inorganic phosphate regeneration, respectively;  Γ* is the CO2 compensation point

(excluding dark respiration);  Ci is the intercellular CO2 concentration; and  RD is the dark respiration rate under

light. The values of wc, wj, and wp can be expressed as follows (Ye 2010):

(8)

(9)

(10)

where Vcmax is the maximum Rubisco carboxylation rate;  J is the electron transport rate for RuBP

regeneration  at  light  saturation,  which  is  equal  to  Jmax;  TPU is  the  triose  phosphate  utilization

efficiency; and Kc and  Ko are the Michaelis-Menten constants for carboxylation and oxygenation,

respectively (Farquhar et al. 1980).
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