
 
Figures S1a and b. Norway spruce somatic embryo production capacity in Experiment I, in which ET was proliferated under different light spectra and then the embryos were matured in the dark. In Experiment II developing embryos from ET proliferated in the dark were kept under different light spectra for 29 days at the end of maturation. The asterisk in different experiments represents the same control treatment in which the ET was proliferated and somatic embryos were matured in the dark.











Figures S2a and b. The root and shoot length of germinated embryos from: Experiment I, in which ET was grown under different light spectra, the embryos were matured in dark and germinated under AP67 light; Experiment II in which embryos from ETs grown in dark were matured for the last 26 days under different spectra and then germinated under AP67 light. The asterisks in the different experiments represent the same control treatment in which ET was proliferated in the dark and somatic embryos were matured in dark, and the embryos were germinated under light in the AP67 spectrum.
















Figures S3a and b.  The root and shoot length of germinated embryos from Experiment III Trials 1 and 2, in which embryos from ET grown and matured in the dark were germinated under different spectra. The asterisks represent the same control treatment in which ET was proliferated in the dark and somatic embryos were matured in dark, and the embryos were germinated under light in the AP67 spectrum.






















Figure S4a, b, c, d, and e. The root and shoot length of germinated embryos from Experiment III Trial 3 in which embryos from ET grown and matured in the dark were germinated under different spectra. 







Figures S5a and b. Survival percentages of emblings after six weeks growth in growth containers. In Experiment I ET was grown under the light spectra shown in the figure, embryos were matured in the dark and germinated under AP67 spectrum light. In Experiment II embryos from ET grown in the dark were matured for the last 26 days under the light spectra shown in the figure, and then germinated under AP67 spectrum light. The emblings were kept in growth containers under AP67 spectrum light. The treatments marked with an asterisk in the different experiments represent the same control treatment in which the ET was proliferated in the dark and the somatic embryos matured in the dark, while the embryos germinated and grew under AP67 spectrum light.










  
Figures 6a, b, and c. Experiment III: survival percentages of emblings after six weeks (or four weeks in Trial 1) growth in growth containers. Embryos from ET grown and matured in the dark were germinated in the spectra shown in the figures. The emblings were kept in growth containers under AP67 spectrum light except in Trial 1 where they were kept under AP67 light and fluorescent lights in climatic chamber. 

Root and shoot lengths

Root length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	AP67 *	-7.95	-7.76	-4.3499999999999996	-6.49	-2.4500000000000002	-8.67	-8.51	-5.33	-4.74	-11.78	-10.15	-7.03	-7.12	-5.28	-3.82	Shoot length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	AP67 *	10.029999999999999	11.74	14.2	11.1	10	12.08	9.4600000000000009	7.57	9.39	7.85	9.43	6.89	10.78	8.91	12.32	
mm




Root length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Blue 	-5.56	-4.01	-2.2999999999999998	-3.11	-1.96	-6.7	-3.18	-2.96	-2.13	-6.95	-3.49	-2.88	-3.43	-3.58	-2.9	Shoot length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Blue 	9.39	11.96	16.940000000000001	14.93	8.77	10.119999999999999	9.42	6.55	7.78	7.14	7.22	5.39	6.56	7.1	13.74	
mm



Root length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Green	-5.12	-4.3899999999999997	-3.84	-5.22	-2.4500000000000002	-7.59	-5.45	-5.14	-4.45	-8.49	-7.54	-5.84	-7.33	-6.12	-3.77	Shoot length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Green	14.65	14.02	17.89	16.22	10	13.92	12.55	8.93	8.35	7.62	8.98	7.19	9.9499999999999993	9.31	13.89	
mm



Root length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Red	-5.22	-6.36	-3.56	-4.18	-2.48	-6.34	-8.42	-3.95	-4.5599999999999996	-9	-6.8	-5.01	-5.54	-5.0199999999999996	-2.58	Shoot length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Red	15.57	17.04	18.66	13.83	10.83	15.28	12.78	8.93	8.56	9.24	8.89	6.88	10.94	7.71	14.15	
mm



Root length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Far red	-7.31	-4.7300000000000004	-3.97	-5.94	-3.05	-6.56	-7.55	-5.5	-3.81	-12.72	-5.95	-5.41	-7.56	-5.13	-3.68	Shoot length	173	1029	1240	1577	1813	1911	2052	2130	2803	2851	2894	4207	4237	4262	5113	Far red	13.51	14.82	17.579999999999998	14.95	11.18	13.88	11	8.2100000000000009	10.38	7.77	8.14	5.9	9.17	8.34	16.05	
mm



Survival of the emblings

SE line 173	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	66.67	100	90.32	96.3	96.3	100	673	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	76.67	100	92.59	100	77.78	71.430000000000007	1106	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	85.19	92.59	85.19	71.430000000000007	70.59	80	1911	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	85.19	100	96.15	100	100	100	Total	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	75.83	95.9	88.64	96.64	91.78	88.83	
Survival %




SE Line 148	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	89	89	83	67	52	36	17	50	173	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	85	85	56	63	63	100	93	81	1602	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	40	86	63	30	56	20	1819	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	48	78	67	63	41	40	59	47	1911	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	78	85	59	81	41	89	85	89	
Survival %




Survival of the emblings

SE Line 75	Fluorescent	AP67	B: g: r: fr	Trial 1	64	0	48	231	Fluorescent	AP67	B: g: r: fr	Trial 1	0	41	19	645	Fluorescent	AP67	B: g: r: fr	Trial 1	58	87	83	683	Fluorescent	AP67	B: g: r: fr	Trial 1	0	40	25	1001	Fluorescent	AP67	B: g: r: fr	Trial 1	15	40	38	1175	Fluorescent	AP67	B: g: r: fr	Trial 1	55	53	40	1206	Fluorescent	AP67	B: g: r: fr	Trial 1	40	55	28	2015	Fluorescent	AP67	B: g: r: fr	Trial 1	0	44	63	4623	Fluorescent	AP67	B: g: r: fr	Trial 1	40	45	38	5105	Fluorescent	AP67	B: g: r: fr	Trial 1	95	93	78	
Survival %




SE Line 1130	AP67 *	B: g: r: fr	B: r: fr	Trial 2	37	63	52	1324	AP67 *	B: g: r: fr	B: r: fr	Trial 2	59	78	63	1339	AP67 *	B: g: r: fr	B: r: fr	Trial 2	29	40	10	1439	AP67 *	B: g: r: fr	B: r: fr	Trial 2	33	56	61	4608	AP67 *	B: g: r: fr	B: r: fr	Trial 2	58	72	76	4669	AP67 *	B: g: r: fr	B: r: fr	Trial 2	11	22	30	
Survival %




SE Line 173	AP67 *	Blue 	Green	Red	Far red	Trial 3	83	67	33	11	33	1029	AP67 *	Blue 	Green	Red	Far red	Trial 3	94	83	78	56	72	1240	AP67 *	Blue 	Green	Red	Far red	Trial 3	83	44	28	39	33	1577	AP67 *	Blue 	Green	Red	Far red	Trial 3	44	11	0	28	6	1813	AP67 *	Blue 	Green	Red	Far red	Trial 3	85	11	0	28	6	1911	AP67 *	Blue 	Green	Red	Far red	Trial 3	83	56	17	18	17	2052	AP67 *	Blue 	Green	Red	Far red	Trial 3	63	52	62	22	15	2130	AP67 *	Blue 	Green	Red	Far red	Trial 3	50	11	28	22	33	2803	AP67 *	Blue 	Green	Red	Far red	Trial 3	33	22	28	33	39	2851	AP67 *	Blue 	Green	Red	Far red	Trial 3	11	6	6	0	6	2894	AP67 *	Blue 	Green	Red	Far red	Trial 3	33	22	50	33	50	4207	AP67 *	Blue 	Green	Red	Far red	Trial 3	28	28	11	6	22	4237	AP67 *	Blue 	Green	Red	Far red	Trial 3	39	44	22	50	28	4262	AP67 *	Blue 	Green	Red	Far red	Trial 3	28	33	33	17	39	5113	AP67 *	Blue 	Green	Red	Far red	Trial 3	11	0	0	6	11	
Survival %




Embryos / g of embryogenic tissue (Fresh Weight)

SE Line 173	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	240.00864217746482	318.98609135451238	537.63318489196774	169.93015598113212	145.37419258502845	231.99509911491478	673	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	95.7793609671848	282.07053181013981	335	120	34.567352734836568	44.962483025590615	877	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	51.655098823645886	30.441621651171769	56.084492977581746	16.01082421919044	12.633568081976954	25.198424249480894	1106	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	228.76232186891357	251.89723874171523	196.98325470346197	17.064934395380607	30.865018911467001	39.128501556247222	1518	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	74.074074074074062	10	169.13972938934995	40.455314566989692	17.742673992673993	0	1911	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	206	297.62756681739535	270.9961215816017	144.58947916118586	45.860606553402803	130.07353827225535	5105	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	32.900110858276449	27.903469079939669	56.032627166647785	0	6.5681444991789819	0	Total	Blue	Red 	Dark *	Green	Far red	Dark *	Spectra Trial 1	Spectra Trial 2	123.66	167.49	214.5	72.650000000000006	42.12	66.319999999999993	Experiment I


E / g FW




SE line148	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	197.56088492284812	157.81947862546713	47.412835887186326	107.79312482777624	48.492686715363135	21.300578034682079	25.083752093802346	22.734708723254712	173	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	467.021139609861	395.89350623833383	507.66769073220689	334.40800766308161	454.93332077086444	263.77698828543407	480.44092360599365	346.89699177321836	673	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	221.82323641839449	394.37487842832132	222.49822607936247	293.51521369289839	281.21285752626335	310.94151057282232	428.43728236919316	109.90554370743975	1106	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	136.50793650793651	37.407238846537965	120.83192329385223	33.835095678681569	151.72671592262239	235.62733597837962	104.66050267882007	106.94277989581759	1518	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	40.871449186539117	82.788300914521926	340.75123557203636	87.627551020408163	15.503875968992247	70.297832394606573	0	141.62786830728299	1602	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	28.642714570858285	12.69169751454257	3.5460992907801416	51.174242424242422	26.601688120333733	0	130.06715506715508	8.8856659415035057	1819	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	256.21391666128449	315.6641604010025	124.23809009786989	363.37274067231345	167.88523901032909	351.35131493674908	26.858007644420336	33.813084901507175	1911	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	255.58882649065163	311.10183887544059	298.4866617438613	288.34728615395665	268.4886128364389	369.18073233144128	120.98370641084209	311.73041894353372	Total 	AP67	B:g:r:fr	B:r:fr	Dark *	Blue	Red	Green	Dark *	Spectra Trial 1	Spectra Trial 2	194.14	201.67	201.59	179.74	170.73	197.51	156.97	134.47	Experiment II


E / g FW




Root and shoot lengths

Root length	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	-2.15	-4.18	-3.41	-7.72	-3.76	-5.05	-3.19	-9.64	-2.57	-6.43	-4.24	-9.2799999999999994	-4.08	-7.79	-4.37	-12.56	-6.6	-9.75	-4.5	-17.25	-5.77	-13.08	-6.2	-21.73	Shoot length	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	173	673	1106	1911	Blue	Red	Dark *	Green 	Far red	Dark *	Trial 1	Trial 2	Experiment I	7.73	9.2200000000000006	7.4	10.93	9.42	9.5399999999999991	6.72	11.2	9.31	9.3800000000000008	6.99	10.82	7.26	7.53	4.88	8.5	8.6999999999999993	7.57	5.65	10.199999999999999	8.17	6.03	6.99	9.23	
mm




Root length	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	-6.62	-9.14	-8.06	-12.43	-11.57	-5.1100000000000003	-7.98	-5.49	-12.1	-15.15	-5.54	-4.67	-11.98	-14.92	-5.44	-6.68	-5.52	-10.62	-11.57	-3.81	-2.46	-4.92	-4.99	-8.0500000000000007	-4.12	-3.83	-6.74	-8.93	-9.25	-4.24	-5.37	-7.05	-10.199999999999999	-3.67	-4.03	-6.52	-9.5399999999999991	-10.7	Shoot length	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	148	173	1602	1818	1911	AP67 	B: g: r: fr	B: r: fr	Dark *	Blue 	Green	Red 	Dark *	Trial 1	Trial 2	Experiment II	5.76	7.75	10.69	8.7799999999999994	8.8000000000000007	5.69	8.3699999999999992	9.31	8.15	8.86	5.94	7.94	8.4700000000000006	8.64	7.4	8.27	10.9	8.99	9.77	6.18	7.48	8.84	7.69	7.56	5.09	9.02	10.3	9.2200000000000006	10.35	5.29	7.67	7.7	9.9700000000000006	6.8	8.94	11.15	9.5399999999999991	9.69	
mm



Root and shoot lengths

Root length	75	231	645	683	1001	1175	1206	2015	4623	5105	75	231	645	683	1001	1175	1206	2015	4623	5105	75	231	645	683	1001	1175	1206	2015	4623	5105	Fluorescent	AP67	B: g: r: fr	Trial 1	-6.8	-4.99	-7.23	-11.29	-4.24	-3.94	-7.02	-7.39	-6.78	-5.44	-7.51	-4.74	-5.38	-7.3	-5.44	-3.43	-6.96	-5.36	-11.49	-5.77	-7.85	-5.59	-6.34	-7.33	-6.51	-4.42	-6.74	-5.2	-12.65	-6.25	Shoot length	75	231	645	683	1001	1175	1206	2015	4623	5105	75	231	645	683	1001	1175	1206	2015	4623	5105	75	231	645	683	1001	1175	1206	2015	4623	5105	Fluorescent	AP67	B: g: r: fr	Trial 1	8.39	5.76	8.93	7.2	5.1100000000000003	5.84	9.65	5.74	6.98	9.19	12.61	7.07	11.52	7.76	5.32	7.73	9.39	6.03	7.45	10.18	7.87	6.22	9.31	5.87	5.8	6.56	7.68	5.63	6.38	9.16	
mm




Root length	1130	1324	1339	1439	4608	4669	1130	1324	1339	1439	4608	4669	1130	1324	1339	1439	4608	4669	AP67	B: g: r: fr	B: r: fr	Trial 2	-6.06	-10.42	-8.35	-6.12	-6.03	-6.1	-15.18	-14.24	-7.62	-8.9499999999999993	-11.81	-7.9	-10.01	-15.85	-9.26	-9.9499999999999993	-12.31	-9.11	Shoot length	1130	1324	1339	1439	4608	4669	1130	1324	1339	1439	4608	4669	1130	1324	1339	1439	4608	4669	AP67	B: g: r: fr	B: r: fr	Trial 2	9.14	6.72	9.52	7.84	6.66	8.18	9.61	6.25	8.5	7.93	7.33	7.03	12.06	6.23	8.91	9.85	8.15	8.35	Experiment III


mm



