Supplementary materials
Supplementary Table 1. Characteristics of collection sites: soil type (org.= organic, min.= mineral), soil moisture, average concentration of HM ions [mg∙kg-1] (* data according Terelak, 2007), type and intensity of soil usage (h.= high, m= medium, l.= low). 
	Region   (code)
	Ecotype number
	Soil type
	Soil moisture
	HM concentration in soil   [mg kg-1] *
	Type and intensity   of soil usage

	
	
	
	
	Cd2+
	Cu2+
	Pb2+
	

	Podlaskie (POD)
	50
	organic
	high
	0.21
	5.6
	10.2
	mainly cut, m.

	Mazowieckie (MAZ)
	873
	min.- org.
	medium
	0.15
	3.5
	9.2
	mainly grazed, h.

	
	801
	min.- org.
	medium
	0.17
	3.7
	9.3
	mainly grazed, m.

	
	131
	min.- org.
	medium
	0.17
	4.0
	9.8
	mainly cut, h.

	
	685
	min.- org.
	high
	0.14
	3.7
	9.4
	none, l.

	
	730
	organic
	medium
	0.15
	3.6
	9.3
	mainly grazed, m.

	average
	
	
	
	0.16
	3.7
	9.4
	

	Lubelskie (LUB)
	45
	mineral
	low
	0.17
	6.0
	9.9
	none, l.

	Świętokrzyskie (SWK)
	273
	mineral
	low
	0.36
	6.2
	20.7
	none, l.

	
	160
	mineral
	low
	0.36
	6.2
	20.7
	other, l.

	
	129
	organic
	medium
	0.36
	5.9
	15.1
	mainly cut, m.

	
	227
	organic
	medium
	0.30
	9.8
	15.3
	mainly cut, m.

	
	87
	organic
	medium
	0.47
	10.1
	17.2
	none, l.

	average
	
	
	
	0.37
	7.6
	17.8
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Suppl. Fig. 1. Characteristic hyphae in the leaf intercellular spaces of perennial ryegrass.
	

1a.

	
1 b.



Suppl. Fig. 2. Dry mass of  perennial ryegrass (E-, 1a) plants and Epichloe-perennial ryegrass symbionts (E+, 1b.) grown in control conditions (left bar for each ecotype number) and in the presence of HM ions (right bar for each ecotype number). Ecotypes are listed in decreasing order of collection sites latitude.
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[bookmark: _GoBack]Suppl. Fig. 3. Stacked column chart of changes in Chl a fluorescence parameters (measured and calculated) in response of perennial ryegrass – Epichloë symbionts (E(+) and control (E(-) to HM ions aplied to the soil. The total height of bar corresponds to values in leaves of ecotypes treated by HM, black fragments marks increase of the parameter in response to HM as compared to control (not HM treated plants), whereas white (empty) bars ilustrates the decrease of the parameter in response to HM treatment. Charts were drown for parameters found as statisticaly important on bases of ANOVA analysis. Ecotypes are listed in decreasing order of collection sites latitude. Intersection with a vertical axes on charts Fv/Fm and (1-Vj)/Vj is at points > 0. Significane of difference between HM treated and not treated plants was marked with asterisks (*) for α ≤ 0.05




















Supplementary Table 2. Eigenvector values of three factors calculated with Principal Component Analysis (PCA) performed on Chl a fluorescence parameters.


	Chl a fluorescence
	Factor #

	parameters
	#1
	#2

	Fo
	-0.983
	0.141

	Fm
	-0.979
	-0.148

	Fv
	-0.951
	-0.231

	Fv/Fm
	0.305
	-0.716

	Tfm
	0.061
	0.078

	Area
	-0.711
	-0.279

	RC_ABS
	-0.219
	-0.844

	FvFo
	0.332
	-0.729

	Vj
	-0.460
	-0.613

	PI
	-0.128
	-0.951

	variation explained (%)
	56.8
	22.3



E (-)
1-st cut	50	873	801	131	685	730	45	273	160	129	227	87	1.0733330000000001	1.67	0.74	1.1066670000000001	0.87333300000000003	1.39	0.91	1.286667	1.0833330000000001	1.24	0.84666699999999995	1.4566669999999999	0.64666699999999999	1.276667	1.1100000000000001	1.45	0.86	1.3833329999999999	0.843333	1.23	0.73333300000000001	1.326667	1.003333	1.2	2-nd cut	50	873	801	131	685	730	45	273	160	129	227	87	0.186667	0.74333300000000002	0.26	1.06	0.22666700000000001	0.92666700000000002	0.21333299999999999	0.98666699999999996	0.22666700000000001	0.96	0.17333299999999999	1.1000000000000001	0.09	0.65333300000000005	0.24	0.83333299999999999	0.216667	0.86	0.21333299999999999	0.89666699999999999	0.20333300000000001	0.96333299999999999	0.156667	0.59	3-rd-cut	0.24881900000000001	0.34990500000000002	0.34109299999999998	0.35881000000000002	0.163435	0.126667	9.6436999999999995E-2	0.37533699999999998	7.8386999999999998E-2	6.2449999999999999E-2	0.25095400000000001	0.37533699999999998	8.9691000000000007E-2	0.24360699999999999	0.30643100000000001	0.14075199999999999	0.11590200000000001	0.34352700000000003	9.6838999999999995E-2	0.212315	8.0897999999999998E-2	0.41393799999999997	8.1445000000000004E-2	0.22878899999999999	0.24881900000000001	0.34990500000000002	0.34109299999999998	0.35881000000000002	0.163435	0.126667	9.6436999999999995E-2	0.37533699999999998	7.8386999999999998E-2	6.2449999999999999E-2	0.25095400000000001	0.37533699999999998	8.9691000000000007E-2	0.24360699999999999	0.30643100000000001	0.14075199999999999	0.11590200000000001	0.34352700000000003	9.6838999999999995E-2	0.212315	8.0897999999999998E-2	0.41393799999999997	8.1445000000000004E-2	0.22878899999999999	50	873	801	131	685	730	45	273	160	129	227	87	0.37666699999999997	0.71666700000000005	0.50666699999999998	0.91	0.43666700000000003	0.89	0.466667	1.07	0.31666699999999998	0.73	0.30666700000000002	0.81333299999999997	0.19666700000000001	0.79666700000000001	0.45	0.89	0.48333300000000001	0.93	0.4	0.8	0.39	1.1366670000000001	0.39	0.72666699999999995	
DM g ꞏ plant -1



E (+)
1-st cut	50	873	801	131	685	730	45	273	160	129	227	87	1.0933330000000001	1.44	0.64333300000000004	1.18	0.71333299999999999	1.47	0.99	0.8	1.21	1.046667	0.97666699999999995	1.4	0.66333299999999995	1.5733330000000001	0.84	1.223333	0.72	1.36	0.66333299999999995	1.42	0.68666700000000003	0.69666700000000004	0.78	1.1066670000000001	2-nd cut	50	873	801	131	685	730	45	273	160	129	227	87	0.19	1.32	0.18	1.1166670000000001	0.186667	1.0633330000000001	0.22666700000000001	0.90333300000000005	0.26	0.94	0.30333300000000002	1.19	0.16333300000000001	0.93666700000000003	0.25333299999999997	1.1100000000000001	0.25	0.85	0.28666700000000001	0.89666699999999999	0.20666699999999999	0.73	0.13666700000000001	0.7	3-rd-cut	0.237791	0.218581	0.325013	0.20275899999999999	8.8190000000000004E-2	0.30550500000000003	0.21385399999999999	0.105987	0.218581	0.184782	7.0000000000000007E-2	0.14041500000000001	0.15592	0.13316700000000001	4.6667E-2	0.218581	4.1633000000000003E-2	0.17616299999999999	0.112002	0.343721	0.115036	0.32233499999999998	7.7960000000000002E-2	0.39569900000000002	0.237791	0.218581	0.325013	0.20275899999999999	8.8190000000000004E-2	0.30550500000000003	0.21385399999999999	0.105987	0.218581	0.184782	7.0000000000000007E-2	0.14041500000000001	0.15592	0.13316700000000001	4.6667E-2	0.218581	4.1633000000000003E-2	0.17616299999999999	0.112002	0.343721	0.115036	0.32233499999999998	7.7960000000000002E-2	0.39569900000000002	50	873	801	131	685	730	45	273	160	129	227	87	0.27	1.05	0.36666700000000002	0.98	0.25333299999999997	0.89666699999999999	0.33333299999999999	0.94666700000000004	0.54333299999999995	0.85666699999999996	0.51	1.1599999999999999	0.2	1.07	0.28000000000000003	1.036667	0.27	0.99	0.39666699999999999	0.79666700000000001	0.41666700000000001	0.77333300000000005	0.35	0.59	
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ecotype number

HM addition results in parameter decrease

- HM addition results in parameter increase




