
 

Description Label Units Formula 
Net CO2 assimilation rate ANet	 µmol m-2 s-1 

𝐴 =
𝐹𝑙𝑜𝑤(𝐶𝑂/0	 − 	𝐶𝑂/2 3

1000 − 𝐻/𝑂0
1000 − 𝐻/𝑂2

7)

100𝑆
 

 
𝐹𝑙𝑜𝑤: air flow rate (µmol s⁻¹) 
𝐶𝑂/0: reference cell CO2 concentration (µmol mol⁻¹) 
𝐶𝑂/2 : sample cell CO2 concentration (µmol mol⁻¹) 
𝐻/𝑂0: reference cell H2O mole fraction (mmol mol⁻¹) 
𝐻/𝑂2: sample cell H2O mole fraction (mmol mol⁻¹) 
S: leaf area in cm2 

Transpiration rate E	 mol m⁻² s⁻¹ 𝐸 =
𝐹𝑙𝑜𝑤(𝐻/𝑂2	 − 	𝐻/𝑂2)
1000𝑆(1000 − 𝐻/𝑂2)

 

Stomatal conductance to water vapor gsw	 mol m-2 s-1 𝑔AB =
2

D 1
𝑔EB

− 1
𝑔FB

G + 	I( 1𝑔EB
− 1
𝑔FB

)/ + 	 4𝐾
(𝐾 + 1)/ (2

1
𝑔EB
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𝑔FB

) 1
𝑔FB

 

 
𝑔EB: total conductance of the leaf to water vapor (mol m⁻² s⁻¹) 
𝑔FB: boundary layer conductance to water vapor (mol m⁻² s⁻¹) 
𝐾: stomatal ratio 

Intercellular CO2 Ci	 µmol mol-1 
𝐶N =

3𝑔EO −
𝐸
27 𝐶𝑂/2 − 𝐴

𝑔EO +
𝐸
2

 

Maximal chlorophyll fluorescence,  
dark-adapted leaves 

Fm	   

Maximal chlorophyll fluorescence,  
light-adapted leaves 

Fm’	   

Minimal chlorophyll fluorescence,  
dark-adapted leaves 

Fo   

Minimal chlorophyll fluorescence,  
light-adapted leaves 

Fo’   

Steady state fluorescence Fs   

Variable chlorophyll fluorescence Fv  𝐹S = 𝐹T − 𝐹U  
PSII maximum efficiency in dark-adapted 
leaves 

Fv/Fm  𝐹V
𝐹TW =	𝐹V 𝐹TW = 1 −

𝐹U
𝐹T

 

Non-photochemical quenching  NPQ  
𝑁𝑃𝑄 =

(𝐹T − 𝐹T′)
𝐹T′

 

Estimated NPQ NPQ(T)  

𝑁𝑃𝑄(\) = ]
4.88
𝐹T′
𝐹U′

− 1
`− 1 

PSII operating efficiency ΦPSII  𝛷𝑃𝑆𝐼𝐼 = 1 −
𝐹A
𝐹T′

 

Electron transport rate ETR µmol m-2 s-1 𝐸𝑇𝑅 = (𝛷𝑃𝑆𝐼𝐼)(0.5)(𝑄𝑎𝑏𝑠iA) 
 
𝑄𝑎𝑏𝑠iA: absorbed light corresponding to the last Fs measurement  

Fraction of open PSII centers qL  
𝑞k = 𝑞l ∗

𝐹U′
𝐹A

 

Plastoquinone redox status QA  𝑄n = 1 − 𝑞k 


