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The specific energy fluxes (fluxes/RC) are the products of quantum
yields (fluxes/ABS) and ABS/RC, experimentally determined as:
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Fig. 1S. A schematic summary of the JIP-test (modified after Tsimilli-Michael and Strasser 2008). The energy fluxes and energy bifurcations (wide arrows) represent the outfluxes for energy conservation (grey arrows) and the outfluxes for dissipation (white arrows), respectively. The efficiencies/yields (line arrows) are also shown and further linked with fluorescence signals. For further details, see Table 1S.
Table 1S. Summary of parameters, formulae and their description using data extracted from chlorophyll fluorescence transients OJIP. Subscript ‘0’ indicates that the parameter refers to the onset of illumination, when all RCs are assumed to be open.
	Fluorescence parameters
	Description

	Selected OJIP parameters

	Ft
	Fluorescence at time t after onset of actinic illumination

	F0
	Minimum fluorescence, when all PSII RCs are closed

	FJ = F2 ms
	Fluorescence intensity at the J-step (2 ms) of OJIP

	FI = F30 ms
	Fluorescence intensity at the I-step (30 ms) of OJIP

	FM = FP
	Maximum fluorescence, when all PSII RCs are closed

	Vt = (Ft – F0)/(FM – F0)
	Relative variable fluorescence at time t

	VJ = (F2 ms – F0)/(FM – F0)
	Relative variable fluorescence at the J-step (2 ms)

	VI = (F30 ms – F0)/(FM – F0) 
	Relative variable fluorescence at the I-step (30 ms)

	Area = tFmax0∫(FM – Ft)dt

	Total complementary area between the fluorescence induction curve and F = FM

	M0 = 4 (F300 μs – F0)/(FM – F0)

	Approximated initial slope (in ms–1) of the fluorescence transient V = ft

	Sm = EC0/RC = Area/(FM – F0)

	Working integral of the energy needed to close all reaction centers

	N = Sm × M0/VJ
 
	Times that QA has been reduced in the time interval from 0 to tFmax

	Sm/tFmax=[RCopen/(RCclose + RCopen]av=[QA/QA(total)]av

	The average (av) redox state of QA–/QA in the time interval from 0 to tFmax, or the average electron transport activity or the average fraction of open RCs.

	Specific fluxes or activities expressed per reaction center (RC)

	ABS/RC = (M0/VJ)/[1 – (F0/FM)]
	Absorption flux per RC

	TR0/RC = (M0/VJ)

	Trapped (maximum) energy flux (leading to QA reduction) per RC at t = 0

	ET0/RC = (M0/VJ) × (1 – VJ)

	Maximum electron transport flux (further than QA-) per RC at 
t = 0

	Yields or flux ratios

	φP0 = TR0/ABS = FV/FM = [1 – (F0/FM)]
	Maximum quantum yield of primary photochemistry

	φE0 = ET0/ABS = [1 – (F0/FM)] × (1 – VJ)
	Quantum yield of electron transport

	ψ0 = ET0/TR0 = 1 – VJ

	Probability (at time 0) that a trapped exciton moves an electron into the electron transport chain beyond QA–

	δR0 = RE0/ET0 = (1 – VI)/(1 – VJ)

	Efficiency with which an electron can move from the reduced intersystem electron acceptors to the PSI end electron acceptors

	φR0 = RE0/ABS = φP0 × φE0 × δRo

	Quantum yield for the reduction of end acceptors of PSI per photon absorbed

	Phenomenological fluxes or activities expressed per excited cross section (CS)

	ABS/CSm = FM

	Absorption flux of photons per cross section, approximated by FM

	TR0/CSm = φP0 × (ABS/CSm)
	Phenomenological fluxes for trapping per cross section, approximated by FM

	ET0/CSm = φE0 × (ABS/CSm)

	Potential electron transport per cross section, approximated by FM

	DI0/CSm = (ABS/CSm) – (TR0/CSm)
	Dissipation per cross section, approximated by FM

	Performance index
	

	PIABS = (RC/ABS) × [φP0/(1 – φP0)] × [ψ0/(1 – ψ0)]

	Performance index (potential) for energy conservation from exciton to the reduction of intersystem electron acceptors

	PItotal = PIABS × [δR0/(1 – δR0)]

	Performance index (potential) for energy conservation from exciton to the reduction of PSI end acceptors

	Driving force
	

	DFtotal = log(PItotal) = log(PIABS)+log[δR0/(1 – δR0)]

	Proton motor force on an absorption basis, created by summing the partial driving forces for each of the several energy bifurcations

	Structure function index
	

	SFItotal = (ChlRC/Chltotal) × φP0 × ψ0 × [δR0/(1 – δR0)]

	Structure function index combining structural and functional criteria of PSII


