Table 1S. Formulae and glossary of terms used by the JIP-test for the analysis of ChlF transient in the study (modified after Strasser et al. 2004).

	Measured and basic JIP-test parameters derived from the extracted data

	F0
	Minimal fluorescence intensity (50 µs)

	FM = FP
	Maximal fluorescence intensity

	FV = FM − F0
	Maximal variable fluorescence

	VI = (FI − F0)/(FM − F0) 
	Relative variable fluorescence at 30 ms (I-step)

	VJ = (FJ − F0)/(FM − F0)
	Relative variable fluorescence at 2 ms (J-step)

	M0 = 4 × [(F300µs − F50µs)/(FM − F50µs)]
	Approximated initial slope of the fluorescence transient, expressing the rate of RCsꞌ closure

	Quantum yields and efficiencies

	φD0 = F0/FM
	Quantum yield of energy dissipation (at t = 0)

	φP0 = TR0/ABS = [1 – (F0/FM)]
	Maximum quantum yield for primary photochemistry (at t = 0)

	φR0 = RE0/ABS = (1 – F0/FM)/(1–VI)
	Quantum yield for reduction of end electron acceptors at the PSI acceptor side

	φE0 = ET0/ABS = (1–F0/FM)/(1–VJ)
	Quantum yield of electron transport (at t = 0)

	ψE0 = ET0/TR0 = 1 – VJ
	Probability that a trapped exciton moves an electron into the electron transport chain beyond QA–

	δR0 = RE0/ET0 = (FM – F30ms)/(FM – F 2ms)
	Probability that an electron from the electron transport chain is transferred to reduce end electron acceptors at the PSI acceptor side

	Specific energy fluxes (per QA– reducing PSII reaction centre – RC)

	ABS/RC = M0 × (1/VJ) × (1/φP0)
	Absorption flux (of antenna chlorophylls) per RC

	TR0/RC = M0 × (1/VJ)
	Trapping flux (leading to QA reduction) per RC

	ET0/RC = M0 × (1/VJ) × (1 − VJ)
	Electron transport flux (further than QA−) per RC

	DI0/RC = (ABS/RC) − (TR0/RC)
	Dissipated energy flux per RC (at t = 0)

	RE0/RC = M0 × (1/VJ) × (1 − VI)
	Electron flux reducing end electron acceptors at the photosystem I (PSI) acceptor side per RC

	Phenomenological fluxes

	RC/CS0 = φP0 × (VJ/M0) × (ABS/CS0)
	Density of reaction centres – RCs (QA− reducing PSII reaction) at t = 0

	Performance indexes

	PIABS = γRC/(1 − γRC) × φP0/(1 − φP0) × ψE0/(1 − ψE0)
	Performance indexes (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



Table 2S. Means of structural and functional JIP-test parameters (mean ± SE, n = 10) in the flag leaves of winter wheat varieties Alka, Žitarka, and Olimpija at 0, 7, 14, 21, 28 and 35 d after flowering (DAF). Means with the same letters are not significantly different (LSD0.05). Capital letters indicate significantly different values (LSD0.05) among different wheat varieties and sampling points. Small letters indicate significantly different values for one wheat variety in different sampling points.

	Parameter
	Variety
	0 DAF
	7 DAF
	14 DAF
	21 DAF
	28 DAF
	35 DAF

	F0
	Alka
	315.300 ± 6.962BCa
	334.900 ± 4.267Ca
	317.000 ± 6.484BCa
	312.400 ± 9.056BCa
	330.500 ± 11.230Ca
	357.600 ± 67.553Ca

	
	Žitarka
	326.200 ± 9.687BCb
	346.000 ± 3.907Cb
	332.600 ± 7.397Cb
	332.000 ± 5.281Cb
	310.900 ± 12.998BCb
	231.800 ± 28.985Aa

	
	Olimpija
	321.700 ± 6.312BCc
	355.300 ± 4.061Cc
	336.300 ± 8.003Cc
	332.100 ± 10.423Cc
	272.500 ± 17.661ABb
	220.700 ± 25.890Aa

	FV
	Alka
	1,501.4 ± 49.3CDEFb
	1,681.2 ± 90.3EFGb
	1,684.2 ± 75.8FGb
	1,545.9 ± 98.9CDEFGb
	1,511. ± 70.6CDEFb
	582.6 ± 148.7Aa

	
	Žitarka
	1,474.8 ± 47.7CDEbc
	1,742.7 ± 53.1Gd
	1,559.2 ± 38.7DEFGcd
	1,520.4 ± 50.0CDEFbc
	1,340.0 ± 85.9Cb
	412.9 ± 94.8Aa

	
	Olimpija
	1,513.3 ± 44.2CDEFcd
	1,703.2 ± 47.6FGe
	1,634.7 ± 73.8EFGde
	1,390.2 ± 46.6CDc
	949.3 ± 82.7Bb
	412.9 ± 55.8Aa

	φD0
	Alka
	0.175 ± 0.006ABa
	0.169 ± 0.006ABa
	0.160 ± 0.006Aa
	0.171 ± 0.006ABa
	0.181 ± 0.006ABa
	0.468 ± 0.072Db

	
	Žitarka
	0.182 ± 0.005ABa
	0.166 ± 0.004ABa
	0.176 ± 0.005ABa
	0.180 ± 0.003ABa
	0.190 ± 0.005ABa
	0.431 ± 0.053Db

	
	Olimpija
	0.176 ± 0.004ABa
	0.173 ± 0.004ABa
	0.172 ± 0.004ABa
	0.193 ± 0.003ABa
	0.226 ± 0.005Bb
	0.359 ± 0.021Cc

	φP0
	Alka
	0.825 ± 0.006CDb
	0.831 ± 0.006CDb
	0.840 ± 0.006Db
	0.829 ± 0.006CDb
	0.819 ± 0.006CDb
	0.532 ± 0.072Aa

	
	Žitarka
	0.818 ± 0.005CDb
	0.834 ± 0.004CDb
	0.824 ± 0.005CDb
	0.820 ± 0.003CDb
	0.810 ± 0.005CDb
	0.569 ± 0.053Aa

	
	Olimpija
	0.824 ± 0.004CDc
	0.827 ± 0.004CDc
	0.828 ± 0.004CDc
	0.807 ± 0.003CDc
	0.774 ± 0.005Cb
	0.641 ± 0.021Ba

	φR0
	Alka
	0.422 ± 0.016Ie
	0.379 ± 0.021FGHIde
	0.343 ± 0.016EFcd
	0.310 ± 0.016DEc
	0.231 ± 0.014BCb
	0.148 ± 0.022Aa

	
	Žitarka
	0.406 ± 0.015GHId
	0.357 ± 0.008EFGbc
	0.370 ± 0.015FGHcd
	0.319 ± 0.014DEb
	0.233 ± 0.007BCa
	0.222 ± 0.025Ba

	
	Olimpija
	0.416 ± 0.012HIe
	0.345 ± 0.009EFcd
	0.358 ± 0.018EFGde
	0.280 ± 0.017CDb
	0.164 ± 0.015Aa
	0.293 ± 0.039Dbc

	φE0
	Alka
	0.505 ± 0.006FGc
	0.507 ± 0.011Gc
	0.510 ± 0.004Gc
	0.512 ± 0.006Gc
	0.431 ± 0.009DEb
	0.179 ± 0.041ABa

	
	Žitarka
	0.470 ± 0.004EFGc
	0.504 ± 0.009FGc
	0.498 ± 0.013FGc
	0.476 ± 0.011FGc
	0.393 ± 0.017Db
	0.146 ± 0.026Aa

	
	Olimpija
	0.501 ± 0.008FGd
	0.511 ± 0.007Gd
	0.497 ± 0.007FGcd
	0.464 ± 0.009EFc
	0.286 ± 0.018Cb
	0.193 ± 0.017Ba

	ψE0
	Alka
	0.612 ± 0.005Ec
	0.609 ± 0.010Ec
	0.608 ± 0.007Ec
	0.618 ± 0.007Ec
	0.526 ± 0.012Db
	0.288 ± 0.043Ba

	
	Žitarka
	0.574 ± 0.005Ec
	0.604 ± 0.010Ec
	0.604 ± 0.013Ec
	0.581 ± 0.013Ec
	0.486 ± 0.021Db
	0.237 ± 0.028Aa

	
	Olimpija
	0.608 ± 0.009Ecd
	0.618 ± 0.008Ed
	0.600 ± 0.008Ecd
	0.575 ± 0.011Ec
	0.368 ± 0.021Cb
	0.297 ± 0.019Ba

	δR0
	Alka
	0.513 ± 0.022Hc
	0.457 ± 0.028EFGHbc
	0.410 ± 0.022DEb
	0.374 ± 0.021CDEab
	0.282 ± 0.018ABa
	0.308 ± 0.063BCa

	
	Žitarka
	0.496 ± 0.020FGHc
	0.429 ± 0.011DEFGHbc
	0.450 ± 0.019EFGHbc
	0.389 ± 0.017CDEb
	0.288 ± 0.010ABa
	0.428 ± 0.061DEFGbc

	
	Olimpija
	0.506 ± 0.016GHd
	0.417 ± 0.012DEFbc
	0.433 ± 0.024EFGHcd
	0.347 ± 0.022BCDb
	0.211 ± 0.019Aa
	0.454 ± 0.059EFGHcd

	ABS/RC
	Alka
	2.163 ± 0.050Aa
	2.128 ± 0.034Aa
	2.213 ± 0.036Aa
	2.125 ± 0.033Aa
	2.545 ± 0.087Aa
	7.202 ± 1.599Cb

	
	Žitarka
	2.326 ± 0.059Aa
	2.230 ± 0.047Aa
	2.278 ± 0.086Aa
	2.240 ± 0.072Aa
	2.774 ± 0.095Aa
	6.208 ± 0.791Cb

	
	Olimpija
	2.095 ± 0.066Aa
	2.061 ± 0.055Aa
	2.244 ± 0.056Aa
	2.270 ± 0.063Aa
	3.189 ± 0.122Ab
	4.737 ± 0.224Bc

	TR0/RC
	Alka
	1.787 ± 0.049ABa
	1.769 ± 0.032ABa
	1.860 ± 0.039ABa
	1.761 ± 0.027ABa
	2.086 ± 0.076CDb
	2.842 ± 0.152Fc

	
	Žitarka
	1.904 ± 0.051BCa
	1.859 ± 0.041ABa
	1.873 ± 0.064ABa
	1.836 ± 0.059ABa
	2.246 ± 0.077Db
	3.161 ± 0.098Gc

	
	Olimpija
	1.726 ± 0.050ABa
	1.702 ± 0.042Aa
	1.858 ± 0.049ABa
	1.832 ± 0.055ABa
	2.464 ± 0.080Eb
	3.000 ± 0.070FGc

	ET0/RC
	Alka
	1.093 ± 0.030Cb
	1.077 ± 0.025Cb
	1.129 ± 0.017Cb
	1.087 ± 0.015Cb
	1.093 ± 0.035Cb
	0.775 ± 0.089Aa

	
	Žitarka
	1.093 ± 0.028Cb
	1.122 ± 0.023Cb
	1.126 ± 0.022Cb
	1.061 ± 0.017Cb
	1.078 ± 0.025Cb
	0.737 ± 0.081Aa

	
	Olimpija
	1.050 ± 0.036Cb
	1.050 ± 0.020Cb
	1.112 ± 0.019Cb
	1.052 ± 0.031Cb
	0.895 ± 0.031Ba
	0.884 ± 0.047Ba

	DI0/RC
	Alka
	0.376 ± 0.010Aa
	0.359 ± 0.014Aa
	0.353 ± 0.010Aa
	0.364 ± 0.015Aa
	0.459 ± 0.017Aa
	4.360 ± 1.495Db

	
	Žitarka
	0.422 ± 0.015Aa
	0.371 ± 0.011Aa
	0.404 ± 0.025Aa
	0.403 ± 0.015Aa
	0.529 ± 0.022Aa
	3.048 ± 0.738Cb

	
	Olimpija
	0.370 ± 0.018Aa
	0.358 ± 0.016Aa
	0.386 ± 0.012Aa
	0.437 ± 0.010Aa
	0.725 ± 0.042ABb
	1.737 ± 0.173Bc

	RE0/RC
	Alka
	0.555 ± 0.012Ke
	0.491 ± 0.030HIJKde
	0.461 ± 0.022FGHIcd
	0.407 ± 0.023EFc
	0.309 ± 0.023CDb
	0.234 ± 0.037ABa

	
	Žitarka
	0.540 ± 0.018JKc
	0.481 ± 0.016GHIJc
	0.508 ± 0.026HIJKc
	0.412 ± 0.018EFGb
	0.311 ± 0.015CDa
	0.291 ± 0.038BCa

	
	Olimpija
	0.529 ± 0.021IJKd
	0.439 ± 0.018FGHbc
	0.480 ± 0.024GHIJcd
	0.365 ± 0.025DEb
	0.192 ± 0.021Aa
	0.399 ± 0.052EFbc

	RC/CS0
	Alka
	146.405 ± 4.453DEbc
	157.661 ± 2.595EFc
	143.572 ± 3.759DEbc
	147.196 ± 4.319DEbc
	130.259 ± 3.751CDb
	71.153 ± 15.079Ba

	
	Žitarka
	140.438 ± 3.227DEc
	155.747 ± 3.527Ec
	147.459 ± 5.325DEc
	149.583 ± 5.275Ec
	113.815 ± 7.206Cb
	44.762 ± 8.264Aa

	
	Olimpija
	154.387 ± 4.040Ec
	173.570 ± 5.175Fd
	150.692 ± 5.040Ec
	147.664 ± 6.894DEc
	87.750 ± 8.067Bb
	47.401 ± 5.685Aa

	PIABS
	Alka
	3.502 ± 0.157FGc
	3.742 ± 0.278FGc
	3.716 ± 0.106FGc
	3.760 ± 0.197FGc
	2.036 ± 0.137Cb
	0.299 ± 0.110ABa

	
	Žitarka
	2.649 ± 0.105Dc
	3.510 ± 0.215FGe
	3.340 ± 0.324EFGde
	2.933 ± 0.234DEcd
	1.543 ± 0.165Cb
	0.152 ± 0.052Aa

	
	Olimpija
	3.559 ± 0.220FGde
	3.829 ± 0.222FGe
	3.288 ± 0.190EFd
	2.549 ± 0.157Dc
	0.698 ± 0.113Bb
	0.197 ± 0.041ABa

	PItotal
	Alka
	3.782 ± 0.327He
	3.268 ± 0.411GHde
	2.654 ± 0.253FGcd
	2.306 ± 0.224EFc
	0.843 ± 0.119BCb
	0.105 ± 0.043Aa

	
	Žitarka
	2.677 ± 0.238FGc
	2.679 ± 0.234FGc
	2.753 ± 0.337FGc
	1.953 ± 0.240DEb
	0.641 ± 0.090ABa
	0.084 ± 0.029Aa

	
	Olimpija
	3.643 ± 0.238Hd
	2.751 ± 0.183FGc
	2.588 ± 0.266Fc
	1.412 ± 0.177CDb
	0.213 ± 0.056Aa
	0.196 ± 0.047Aa

	Chl a
	Alka
	1.637 ± 0.044HIc
	1.770 ± 0.040JKd
	1.656 ± 0.043HIc
	1.725 ± 0.016IJKcd
	0.991 ± 0.013Eb
	0.305 ± 0.015Ba

	
	Žitarka
	1.674 ± 0.029HIJd
	1.794 ± 0.037Ke
	1.476 ± 0.080Gc
	1.377 ± 0.033Gc
	0.813 ± 0.005Db
	0.174 ± 0.004Aa

	
	Olimpija
	1.603 ± 0.036He
	1.705 ± 0.059HIJKe
	1.398 ± 0.047Gd
	1.273 ± 0.031Fc
	0.593 ± 0.004Cb
	0.181 ± 0.015Aa

	Chl b
	Alka
	0.621 ± 0.036IJd
	0.636 ± 0.020IJd
	0.594 ± 0.017GHIcd
	0.548 ± 0.010FGc
	0.289 ± 0.008Db
	0.072 ± 0.003ABa

	
	Žitarka
	0.553 ± 0.020FGHd
	0.657 ± 0.016Je
	0.599 ± 0.038HIde
	0.443 ± 0.019Ec
	0.213 ± 0.005Cb
	0.024 ± 0.001Aa

	
	Olimpija
	0.513 ± 0.013Fd
	0.546 ± 0.018FGd
	0.531 ± 0.018Fd
	0.405 ± 0.015Ec
	0.136 ± 0.003Bb
	0.024 ± 0.002Aa

	Car
	Alka
	0.424 ± 0.026EFGc
	0.461 ± 0.020GHc
	0.432 ± 0.020FGHc
	0.471 ± 0.009GHc
	0.334 ± 0.010Cb
	0.254 ± 0.021Ba

	
	Žitarka
	0.462 ± 0.015GHd
	0.466 ± 0.018GHd
	0.377 ± 0.037CDEbc
	0.396 ± 0.018DEFc
	0.326 ± 0.005Cb
	0.198 ± 0.002Aa

	
	Olimpija
	0.451 ± 0.013GHd
	0.484 ± 0.027Hd
	0.370 ± 0.024CDc
	0.374 ± 0.020CDEc
	0.268 ± 0.002Bb
	0.159 ± 0.013Aa

	[bookmark: _GoBack]Chl a/b
	Alka
	2.685 ± 0.216Aa
	2.802 ± 0.146ABab
	2.805 ± 0.143ABab
	3.154 ± 0.082ABCbc
	3.444 ± 0.116BCc
	4.231 ± 0.184Dd

	
	Žitarka
	3.047 ± 0.139ABab
	2.743 ± 0.117Aab
	2.517 ± 0.241Aa
	3.137 ± 0.190ABCb
	3.823 ± 0.091CDc
	7.355 ± 0.358Ed

	
	Olimpija
	3.127 ±0.070ABa
	3.146 ± 0.188ABCa
	2.657 ± 0.179Aa
	3.171 ± 0.190ABCa
	4.359 ± 0.093Db
	7.613 ± 0.741Ec




