SUPPLEMENTAL FIGURES 1 a, b, 2 and 3
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[bookmark: _GoBack]S. Fig. 1a, b. Scan results for the 20% and 95% attenuation treatments (a.) Average total UV irradiance i.e. 290-320 nm (UV-B) plus 321-400 nm (UV-A) wavelengths combined, show the 95% screen transmitting  8.1% of total UV transmitted by the 20% screen. Photosynthetically active radiation (PAR) i.e. 401-750 nm wavelength, shows each screen to be within 2.5% transmittance of the other demonstrating negligible difference in transmission of PAR. Temperature data logged continuously through the period of treatment (b.) shows the mean weekly temperature (black trace) and the single greatest maximum (red diamond) and minimum (blue diamond) temperature recorded during each week from November 2020 to end of December 2021. White background is the period under attenuation screens and blue background is the period when plants were outside exposed to ambient light and temperature. 


























S. Fig. 2 Temperature variation between 20% and 95% attenuation treatments recorded from three days in December 2020 (10th, 20th [summer solstice] and 30th). A minor difference of  1.17 oC exists during PM hours on the 10th and 20th but mean values throughout for 20% and 95% are 20.28 oC and 20.47 oC respectively with a t. test revealing no significant difference, t. = -0.399, p = 0.69.
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S. Fig. 3. Plotted data comparing mean L. suturalis prepupae weights from the 20%  and 95% UV attenuated C. vulgaris (heather) foliage and those sampled off foliage from a CP field population (Fld Pop.). The Kruskal-Wallis test examining distributional differences between groups indicates no significant difference H(2) = 0.77, p  = 0.680.  
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S. Table 1.  Mann-Whittney distributional rank difference statistics for each compound annotated, displaying significant difference between the 20% and 95% UV attenuation treatments.
	Compound
	Mean Rank 20%
	Mean Rank 95%
	U
	z
	p

	Caffeic acid 
	26.89
	10.11
	11.0
	-4.7932
	0.000002

	p-Coumaric acid  
	26.06
	10.09
	26.0
	-4.3187
	0.000016

	 Rosmarinic acid
	26.5
	10.5
	18.0
	-4.5718
	0.000005

	Sinapoyl malate
	24.61
	12.39
	52.0
	-3.4961
	0.00047

	4-Hydroxycoumarin
	25.8
	11.2
	30.0
	-4.1921
	0.000028

	4-Methylumbelliferyl glucuronide
	26.0
	11.0
	27.0
	-4.287
	0.000018

	Coumarin
	25.72
	11.28
	32.0
	-4.1288
	0.000036

	3,4',5-Trihydroxystilbene-3-beta-D-glucoside    
	24.0
	13.0
	63.0
	-3.148
	0.00164

	Kaempferol-3-Glucoside-2''-p-coumaroyl
	12.17
	24.83
	48.0
	-3.6226
	0.000292

	 Myricetin-3-Xyloside
	12.39
	24.61
	52.0
	-3.4961
	0.00047

	Myricetin 
	12.67
	24.33
	57.0
	-3.3379
	0.00084

	Caffeoylquinic acid
	9.5
	27.5
	0.0
	-5.1414
	0.000001

	1,5-Dicaffeoylquinic acid    
	24.39
	12.61
	56.0
	-3.3695
	0.00075

	Chlorogenic acid
	25.11
	11.89
	43.0
	-3.7808
	0.000156

	D-(-)-Quinic acid
	26.56
	10.44
	17.0
	-4.6034
	0.000004

	3-Feruloylquinic acid 
	12.39
	24.61
	52.0
	-3.4916
	0.00047

	(-) - Bilobalidae 
	25.17
	11.83
	42.0
	-3.8125
	0.00013

	N-Fructosyl Tyrosine    
	27.44
	9.56
	1.0
	-5.1096
	0.000001





SUPPLEMENTAL INFORMATION DOC. 1.
 Chromatography and Tandem Mass-spectrometry Conditions. Chromatography and tandem mass-spectrometry analysis of polar and semi-polar compounds were achieved using a Thermo LC–MS system (Thermo Fisher Scientific, Waltham, MA, USA) which consisted of a Dionex UltiMate 3000 UHPLC system coupled with a high-resolution Q Exactive Focus Quadrupole-Orbitrap mass spectrometer utilising heated electrospray ionisation run in both positive and negative modes.

For semi-polar compounds, samples were cooled in the auto-sampler at 4 °C and a 5 μL aliquot was injected into a 1.9 µm Thermo Hypersil GOLDTM C18 column (UHPLC, 100 mm × 2.1 mm, Thermo Fisher Scientific, USA) at 25 °C with a gradient elution programme and a flow rate of 350 μL min-1. The mobile phase was water with 0.1% formic acid (solvent A), and acetonitrile (C2H3N) with 0.1% formic acid (solvent B). Using the Xcalibur software package provided by the manufacturer the gradient elution programme was: held at 5% B (0–3 min), 5–80% B (3–13 min), held at 80% B (13–16 min), 80-100% B (16.0-16.5 min), held at 100 % B (16.5-18 min) returned to 5% B (18–19 min) and allowed to equilibrate for a further 4 min prior to the next injection. Full mass scan spectral data were collected in profile mode over a mass range of 60–900 m/z, at a mass resolution setting of 70,000 with a maximum trap fill time set to auto. ddMS2 parameters were: resolution 17,500, isolation window 1.5 m/z, collision energy of 25 with a maximum trap fill time set to auto. Samples were run in both positive and negative ionisation modes separately. Positive ion mode parameters were: spray voltage 3.5 kV; capillary temperature 320 °C; auxiliary heater temperature 350 °C, sheath gas flow (N2) 35, auxiliary gas 8, and sweep gas of 1 (arbitrary units). Negative ion mode parameters were the same except for spray voltage, −3.5 kV. 

For polar compounds, samples were cooled in the auto-sampler at 4 °C and a 5 μL aliquot was injected into a 5 µm ZIC®-pHILIC column (100 mm × 2.1 mm, Merck Darmstadt, Germany) at 25 °C with a gradient elution programme and a flow rate of 150 μL min-1. The mobile phase was 10mM NH4COOH in water pH adjusted to  4 with formic acid (solvent A) and 97% CH3CN (solvent B). The gradient elution programme was: 95% B (0-2 min), 95–20% B (2–17 min), held at 20% B (17-19 min), returned to 95% B (19–19.5 min) and allowed to equilibrate for a further 9.5 min prior to the next injection. Full Mass scan spectral data were collected in profile mode over a mass range of m/z 60-900 at a mass resolution setting of 70,000 with a maximum trap fill time set to auto. ddMS2 parameters were: resolution 17,500, isolation window 1.5 m/z, collision energy of 25 with a maximum trap fill time set to auto. Samples were run in both positive and negative ionisation modes separately. Positive ion mode parameters were: spray voltage 3.5 kV; capillary temperature 320 °C; auxiliary heater temperature 280 °C, sheath gas flow (N2) 25, auxiliary gas 8, and sweep gas of 1 (arbitrary units). Negative ion mode parameters were the same except for spray voltage, −3.5 kV.
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Irradiance [uW/cm^2/nm] 



Nov 14 19	21	28	Dec-06	13	20	27	Jan-03	10	17	24	31	Feb-07	14	21	28	Mar-07	14	21	28	Apr-04	11	18	25	May-01	8	15	26	Jun-02	9	16	23	30	Jul-07	14	21	28	Aug-04	11	18	25	Sep-01	8	15	22	29	Oct-06	17	24	Nov-01	8	15	22	29	Dec-07	14	21	28	18.989999999999998	22.71	23.64	22.46	21.76	20.952999999999999	20.850999999999999	24.335000000000001	25.457999999999998	21.146000000000001	22.207999999999998	22.766999999999999	23.536000000000001	20.902000000000001	25.068999999999999	23.576000000000001	19.373999999999999	19.408000000000001	19.491	19.774000000000001	19.286999999999999	17.742999999999999	16.954000000000001	14.898	14.36	15.696	13.496	9.641	11.343999999999999	13.08	11.612	10.706	6.5890000000000004	8.3770000000000007	11.231999999999999	10.362	10.266	8.4710000000000001	10.569000000000001	9.1229999999999993	10.701000000000001	10.731999999999999	11.596	10.147	12.539	14.561999999999999	15.763999999999999	17.358000000000001	21.033999999999999	18.378	23.704999999999998	21.164000000000001	22.922999999999998	22.628	23.274999999999999	21.815999999999999	23.741	24.553999999999998	Nov 14 19	21	28	Dec-06	13	20	27	Jan-03	10	17	24	31	Feb-07	14	21	28	Mar-07	14	21	28	Apr-04	11	18	25	May-01	8	15	26	Jun-02	9	16	23	30	Jul-07	14	21	28	Aug-04	11	18	25	Sep-01	8	15	22	29	Oct-06	17	24	Nov-01	8	15	22	29	Dec-07	14	21	28	10.78	13.618	15.72	12.75	13.41	10.093	10.259	15.554	16.713000000000001	11.925000000000001	10.122	12.07	13.019	10.577999999999999	13.827999999999999	13.789	10.337	9.9979999999999993	10.77	7.218	11.891999999999999	8.8030000000000008	7.58	4.7750000000000004	4.7750000000000004	3.98	8.7309999999999999	1.8160000000000001	2.3650000000000002	6.944	5.6449999999999996	2.6619999999999999	-0.65100000000000002	0.65700000000000003	-1.752	2.6040000000000001	3.47	-0.104	2.444	1.64	1.46	2.57	2.9830000000000001	1.8160000000000001	4.1980000000000004	3.6920000000000002	6.9859999999999998	10.039999999999999	13.226000000000001	11.167	12.468999999999999	12.054	12.599	15.406000000000001	15.664999999999999	13.941000000000001	16.518000000000001	15.525	Nov 14 19	21	28	Dec-06	13	20	27	Jan-03	10	17	24	31	Feb-07	14	21	28	Mar-07	14	21	28	Apr-04	11	18	25	May-01	8	15	26	Jun-02	9	16	23	30	Jul-07	14	21	28	Aug-04	11	18	25	Sep-01	8	15	22	29	Oct-06	17	24	Nov-01	8	15	22	29	Dec-07	14	21	28	33.96	38.11	39.43	37.81	35.28	37.834000000000003	38.222999999999999	38.603000000000002	42.216000000000001	37.893000000000001	39.857999999999997	40.844999999999999	39.872	36.546999999999997	38.89	38.918999999999997	32.947000000000003	35.942999999999998	37.661000000000001	36.103000000000002	32.253999999999998	31.56	30.155000000000001	27.765999999999998	26.437999999999999	27.539000000000001	20.974	17.375	17.986000000000001	18.21	16.164999999999999	17.739000000000001	15.234	15.353999999999999	18.757999999999999	16.895	19.286999999999999	16.966999999999999	17.082000000000001	17.916	18.443000000000001	19.018000000000001	18.422999999999998	19.146000000000001	20.966000000000001	28.919	27.439	30.716999999999999	32.781999999999996	31.992000000000001	38.756999999999998	34.811	37.951000000000001	36.124000000000002	38.566000000000003	37.466999999999999	36.881	40.506	Temperature (oC)



22.887259999999998	23.915914999999998	24.761515000000003	25.522365000000001	26.18158	26.787859999999998	27.368045000000002	27.893394999999998	28.301000000000002	28.77449	29.158160000000002	29.541789999999999	29.888905000000001	30.51004	30.782319999999999	31.277259999999998	31.798124999999999	32.113424999999999	32.720084999999997	32.864165	32.216155000000001	30.637299999999996	28.888539999999999	28.223685	27.913930000000001	28.453109999999999	28.763775000000003	28.813119999999998	29.209654999999998	28.801184999999997	28.56024	28.870730000000002	29.22908	29.1127	28.745065	29.31475	29.08841	28.448544999999999	28.903365000000001	28.478210000000001	28.938535000000002	29.051740000000002	28.424925000000002	28.230744999999999	28.172274999999999	28.07441	28.221015000000001	28.477249999999998	29.185189999999999	20.819839999999999	21.258234999999999	21.521540000000002	22.081400000000002	22.871960000000001	23.272390000000001	23.39386	23.494035	24.092230000000001	25.108964999999998	25.870620000000002	26.07461	26.04843	25.71773	24.979099999999999	24.148274999999998	23.253045	22.408899999999999	21.520199999999999	20.597569999999997	19.872615	19.436515	19.206334999999999	19.322130000000001	19.701905	19.963149999999999	20.05274	20.231119999999997	20.413820000000001	20.39404	20.333109999999998	20.267674999999997	20.357035	20.547735000000003	20.574035000000002	20.69605	21.084465000000002	21.511099999999999	22.234745	22.91836	23.214064999999998	23.467545000000001	23.855964999999998	24.105409999999999	24.209445000000002	24.093434999999999	23.84639	23.636955	23.620539999999998	18.691320000000001	18.987760000000002	19.356030000000001	19.697755000000001	20.066420000000001	20.90682	22.161159999999999	22.577555	22.696620000000003	22.749634999999998	23.172989999999999	23.369860000000003	23.315110000000001	23.110045	22.860045	22.751159999999999	22.83568	23.380074999999998	24.028855	24.85427	25.44229	25.301099999999998	25.334344999999999	25.698644999999999	26.281435000000002	26.383119999999998	26.302689999999998	26.68263	27.12294	27.404890000000002	27.254384999999999	27.222155000000001	27.121915000000001	27.075465000000001	27.299160000000001	27.598714999999999	27.83399	27.952674999999999	27.925055	27.740915000000001	27.840009999999999	28.331235	28.643059999999998	28.408715000000001	28.295014999999999	29.002459999999999	29.616070000000001	29.46641	29.274735	22.565194999999999	23.560904999999998	24.447759999999999	25.106929999999998	25.707079999999998	26.314934999999998	26.973759999999999	27.470665	27.926814999999998	28.286345000000001	28.701715	29.049475000000001	29.354369999999999	29.925744999999999	30.261595	30.498429999999999	30.986384999999999	31.511254999999998	32.220190000000002	32.399340000000002	32.224420000000002	31.159680000000002	29.846795	29.134145	28.765799999999999	29.294094999999999	29.826730000000001	29.921875	30.2593	30.041515	29.873885000000001	30.371459999999999	30.509270000000001	30.138339999999999	29.920339999999999	30.541879999999999	30.2879	29.551045000000002	30.038564999999998	29.750399999999999	30.007175	30.225194999999999	29.354565000000001	29.057020000000001	28.883000000000003	28.7318	28.710599999999999	29.003579999999999	29.975765000000003	20.484144999999998	20.807845	21.079900000000002	21.718205000000001	22.367694999999998	22.568180000000002	22.708175000000001	22.815559999999998	23.594675000000002	24.537864999999996	25.449595000000002	25.691015	25.507975000000002	25.095974999999999	24.546844999999998	23.840679999999999	22.74606	21.748305000000002	20.882004999999999	20.190534999999997	19.518055	18.971829999999997	18.833320000000001	19.02535	19.316299999999998	19.509169999999997	19.622585000000001	19.883054999999999	20.007210000000001	19.929414999999999	19.774625	19.731725000000001	19.732320000000001	20.074100000000001	20.082535	20.228569999999998	20.603659999999998	20.928575000000002	21.830660000000002	22.634185000000002	22.962264999999999	23.20729	23.576535	23.860035	24.387729999999998	24.369019999999999	24.186235	24.038	23.844794999999998	18.731124999999999	19.071110000000001	19.449365	19.759745000000002	20.10783	21.151785	22.282375000000002	22.66825	22.974024999999997	23.082160000000002	23.550060000000002	23.717269999999999	23.740964999999999	23.529910000000001	23.2484	23.16658	23.299680000000002	23.894884999999999	24.563234999999999	25.400640000000003	25.988655000000001	25.953154999999999	25.985309999999998	26.436329999999998	27.071179999999998	27.090965000000001	27.090595	27.415469999999999	27.808154999999999	28.357095000000001	28.341429999999999	28.197299999999998	28.116374999999998	27.965525	28.029914999999999	28.261765	28.454229999999999	28.608805	28.522334999999998	28.272735000000001	28.393464999999999	28.668324999999999	28.96077	28.872499999999999	28.97974	29.64142	30.301259999999999	30.204934999999999	30.061014999999998	Temperature (oC)
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