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Fig. S 1 Estimated slope of yield change of different crop types to varying levels of reduction in solar radiation (RSR). If the slope is greater than 0, an increase in yield is expected, if the slope is between 0 and -1, the decrease in yield is less than the decrease in solar radiation. For slopes < -1 the decline in yield is stronger than the RSR. The red line indicates the slope of the estimated mean, the slopes of the lower and upper confidence intervals are indicated by the dashed red lines.


Table S 1 All 58 publications included in the analysis, including their properties with regards to the crops grown, classified crop type, experiment and shade type, climatic zone and global horizontal irradiation (GHI) in kWh m-2 per year. 
	Reference 
	Crop 
	Crop type 
	Experiment type 
	Shade type 
	Climatic zone 
	GHI
	DOI 

	Abbasi Surki
et al., 2020 
	Wheat, Barley 
	C3 cereals 
	Intercrop.
	-
	Subtrop.
	2117.5
	10.1007/s10457-019-00469-2


	Abeysinghe et al., 2016 
	Grapevines 
	Fruits 
	Artificial 
	cloth 
	Subtrop. 
	1812.4
	10.17660/ActaHortic.2016.1115.18 

	Amarante et al., 2012 
	Apple 
	Fruits 
	Artificial 
	nets 
	Subtrop.
	1734.1
	10.17660/ActaHortic.2012.934.143 

	Artru et al., 2018 
	Sugar Beet 
	Tubers/ root crops
	Artificial 
	cloth 
	Temp.
	1090.9
	10.1016/j.eja.2018.04.011 

	Bing et al., 2015 
	Soybean 
	Grain legumes 
	Artificial 
	cloth 
	Temp.
	1381.9
	10.9755/ejfa.v27i3.18889 

	Burner & Belesky, 2008 
	Tall fescue 
	Forages 
	Intercrop.
	-
	Subtrop. 
	1636.1
	10.1007/s10457-008-9118-5 

	Carrier et. al., 2019 
	Soybean, Maize, Wheat, 
Forage 
	Grain legumes, Maize, C3 cereals, Forages
	Intercrop. 
	-
	Temp. 
	1306.7 -
1367.8
	10.1016/j.fcr.2019.05.004 

	Chen et al., 2016 
	Maize 
	Maize 
	Artificial 
	-
	Subtrop.
	1423.2
	10.13287/j.1001-9332.201610.028 

	Díaz-Pérez, 2014 
	Bell pepper 
	Fruity vegetables 
	Artificial  
	nets 
	Subtrop.
	1774.6
	10.21273/HORTSCI.49.7.891 

	Ding & Su, 2010 
	Maize 
	Maize 
	Intercrop.
	. 
	Temp. 
	1673.8
	10.1007/s10457-010-9287-x 

	Djordjevic et al., 2014 
	Blackcurrant
	Berries 
	Artificial 
	nets 
	Temp.
	1345.5
	10.1002/jsfa.6962 

	Do Amarante et al., 2011 
	Apple 
	Fruits 
	Artificial
	nets 
	Subtrop. 
	1986.1
	10.1016/j.scienta.2011.03.010 

	Du et al., 2011 
	Squash 
	Fruity vegetables 
	Artificial  
	-
	Temp. 
	1315
	- 

	Ehret et al., 2015 
	Perennial grass, white clover 
	Forages 
	Artificial  
	cloth 
	Temp. 
	1051.7
	10.1007/s10457-015-9791-0 

	Elamri et al., 2018 
	Lettuce 
	Leafy vegetables 
	Artificial  
	PV panels 
	Temp.
	1530.9
	10.1016/j.agwat.2018.07.001 

	El-Naby et al., 2020 
	Navel orange 
	Fruits 
	Artificial 
	nets 
	Subtrop. 
	2049.3
	10.24326/asphc.2020.3.2 

	Gao et al., 2013 
	Soybean, Peanut 
	Grain legumes 
	Intercrop.
	-
	Temp. 
	1505.4
	10.1371/journal.pone.0070739 

	Gao et al., 2017b 
	Maize 
	Maize 
	Artificial 
	cloth 
	Temp. 
	1437.3
	10.3389/fpls.2017.01821 

	Gao et al., 2017a 
	Maize 
	Maize 
	Artificial 
	cloth 
	Temp.
	1435.6
	10.3864/j.issn.0578-1752.2017.11.016 

	García-Sánchez et al., 2015 
	Lemon/ Sour orange 
	Fruits 
	Artificial  
	cloth 
	Subtrop. 
	1787.2
	10.1016/j.scienta.2015.08.005 

	Ghassem-Golezani et al., 2015 
	Soybean 
	Grain legumes 
	Artificial  
	nets 
	Subtrop. 
	1826
	10.14720/aas.2015.105.2.05  

	Gholamhoseini et al., 2018 
	Soybean 
	Grain legumes 
	Artificial 
	nets 
	Subtrop. 
	1903.5
	10.18805/LR-359 

	Hadi et al., 2006 
	Common bean 
	Grain legumes 
	Artificial  
	nets 
	Subtrop.
	1826
	10.3923/ja.2006.595.599 

	Huang et al., 2019 
	Maize 
	Maize 
	Artificial 
	. 
	Subtrop.
	1435.6
	10.3864/j.issn.0578-1752.2019.19.003 

	Hussain et al., 2020 
	Soybean 
	Grain legumes 
	Artificial  
	nets 
	Subtrop.
	868.3
	10.1071/FP19161 

	Iglesias & Alegre, 2006 
	Apple 
	Fruits 
	Artificial  
	nets 
	Temp.
	1683.7
	10.37855/jah.2006.v08i02.22 

	Inurreta-Aguirre et al., 2018 
	Durum wheat 
	C3 cereals 
	Intercrop.
	-
	Temp.
	1523.2
	10.1007/s10457-018-0201-2 

	Jumrani & Bhatia, 2020 
	Soybean 
	Grain legumes 
	Artificial 
	nets + cloth 
	Subtrop. 
	1907
	10.1007/s40502-020-00508-6 

	Kyriazopoulos et al., 2013 
	Trifolium 
subterraneum 
	Forages 
	Artificial 
	cloth 
	Temp.
	1594.9
	10.1111/j.1365-2494.2012.00870.x 

	Li et al., 2008 
	Wheat 
	C3 cereals 
	Intercrop. 
	-
	Subtrop.
	1342.8
	10.1007/s10457-008-9122-9 

	Li et al., 2010 
	Wheat 
	C3 cereals 
	Artificial
	cloth 
	Subtrop. 
	1307.5
	10.1016/j.eja.2010.07.002 

	Lin et al., 1998 
	Forage 
grasses 
	Forages 
	Artificial
	cloth 
	Temp.
	1560.6
	10.1023/A:1006205116354 

	Liu et al., 2017 
	Soybean 
	Grain legumes 
	Intercrop.
	-
	Temp. 
	1368.5
	10.1016/j.fcr.2016.10.003 

	Lopez et. al. 2018 
	Apple 
	Fruits 
	Artificial 
	nets 
	Temp.
	1422.8
	10.1016/j.agwat.2018.08.015 

	Makus, 2010 
	Blackberries 
	Berries 
	Artificial  
	cloth 
	Subtrop.
	1825.9
	10.1080/15538362.2010.492335 

	Marrou et al., 2013b 
	Lettuce 
	Leafy vegetables 
	Artificial 
	PV panels 
	Temp.
	1530.9
	10.1016/j.eja.2012.08.003 

	Mauro et al., 2014 
	Legume cover crops 
	Forages 
	Artificial 
	nets 
	Temp.
	1765.3
	10.1017/S0021859613000592 

	Mauromicale et al., 2010 
	Clover 
	Forages 
	Artificial 
	nets 
	Temp.
	1769.2
	10.1051/agro/2009035 

	Mu et al., 2010 
	Winter wheat 
	C3 cereals 
	Artificial 
	cloth 
	Subtrop.
	1295.8
	10.1111/j.1439-037X.2009.00394.x 

	Pang et al., 2017 
	Forage legume 
	Forages 
	Artificial
	cloth 
	Subtrop.
	1561
	10.1007/s10457-017-0067-8 

	Peng et al., 2009 
	Maize 
	Grain 
legumes 
	Intercrop. 
	-
	Temp.
	1304
	10.1007/s10457-009-9227-9 

	Querné et al., 2017 
	Alfalfa 
	Forages 
	Intercrop.
	-
	Temp.
	1523.2
	10.1016/j.eja.2016.12.001 

	Retamales et al., 2008 
	Blueberry 
	Berries 
	Artificial 
	nets 
	Temp.
	1814.3
	10.17660/ActaHortic.2008.770.22 

	Reynolds et al., 2007 
	Maize, Soybean 
	Maize, Grain legumes 
	Intercrop.
	- 
	Temp. 
	1371.5
	10.1016/j.ecoleng.2006.09.024 

	Rotundo et al., 1998 
	Blackberries 
	Berries 
	Artificial 
	nets 
	Temp.
	1570.8
	10.17660/ActaHortic.1998.457.42 

	Rylski & Spigelman, 1986 
	Sweet pepper 
	Fruity vegetables 
	Artificial 
	cloth 
	Subtrop.
	2075.9
	10.1016/0304-4238(86)90028-2 

	Schulz et al., 2018 
	Maize 
	Maize 
	Artificial 
	nets 
	Temp.
	1184.1
	10.3390/agriculture8110178 

	Schulz et al., 2019 
	Potato 
	Tubers/ root crops 
	Artificial 
	nets 
	Temp.
	1184.1
	10.3390/agronomy9060330 

	Sharma & Patel, Hare Krishna, 2006 
	Strawberry 
	Berries 
	Intercrop. 
	. 
	Subtrop.
	1763.3
	10.1016/j.scienta.2006.03.009 

	Sudmeyer & Speijers, 2007 
	Wheat/ Lupin 
	C3 cereals, Grain legumes 
	Artificial 
	nets + cloth 
	Subtrop.
	1901.5
	10.1007/s10457-007-9070-9 

	Thompson et al., 2020 
	Spinach/ Basil 
	Leafy vegetables 
	Artificial 
	PV panels 
	Temp.
	1422.8
	10.1002/aenm.202001189 

	Tsubo & Walker, 2004 
	Common bean 
	Grain legumes 
	Intercrop.
	-
	Temp.
	2137
	10.1111/j.1439-037X.2004.00089.x 

	Valle et al. 2017 
	Salad 
	Leafy vegetables 
	Artificial 
	PV panels 
	Temp.
	1533.4
	10.1016/j.apenergy.2017.09.113 

	Varella et al., 2010 
	Alfalfa 
	Forages 
	Intercrop.
	-
	Temp.
	1396.6
	10.1007/s10457-010-9319-6 

	Verghis et al., 1999 
	Chickpea 
	Grain legumes 
	Artificial 
	cloth 
	Temp. 
	1394.5
	10.1080/01140671.1999.9514091 

	Zhang et al., 2019 
	Wheat 
	C3 cereals 
	Intercrop.
	. 
	Temp.
	1450.4
	10.1007/s10457-017-0160-z 

	Zhao et. al., 2019 
	Maize/ Wheat 
	Maize/ C3 cereals 
	Intercrop.
	. 
	Subtrop. 
	1339.2
	10.1016/j.agrformet.2019.01.043 

	Zheng et al., 2013 
	Wheat 
	C3 cereals 
	Artificial 
	. 
	Subtrop.
	1294.8
	10.5846/stxb201111151731
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Table S 2 Predictions for yield at different levels of reduction in solar radiation (RSR) for temperate and subtropical areas including 95% confidence intervals (CI). The response to shading compared to no shading is classified as benefiting (B), tolerant (T) and susceptible (S).
	Crop type
	RSR
	Prediction
	 (95% CI)
	Shade response
	RSR
	Prediction
	 (95% CI)
	Shade response

	Berries
	5
	104.7
	(100.3 - 109.3)
	B
	50
	108.3
	(74.3 - 157.9)
	B

	Fruits
	5
	104.6
	(100.4 - 109)
	B
	50
	107.4
	(73.6 - 156.7)
	B

	Forages
	5
	102.1
	(98.4 - 105.9)
	B
	50
	84.1
	(64.1 - 110.4)
	T

	Maize
	5
	93.3
	(90.2 - 96.5)
	S
	50
	34.2
	(26.3 - 44.4)
	S

	Grain legumes
	5
	94.6
	(91.6 - 97.6)
	S
	50
	39.1
	(30.4 - 50.2)
	S

	Tubers/root crops
	5
	96.8
	(91 - 103)
	T
	50
	49.3
	(27.5 - 88.6)
	S

	Fruity vegetables
	5
	103.3
	(97.7 - 109.2)
	B
	50
	94.7
	(55.9 - 160.5)
	T

	Leafy vegetables
	5
	101
	(96.4 - 105.9)
	B
	50
	75.9
	(49.8 - 115.7)
	T

	C3 cereals
	5
	97
	(93.8 - 100.3)
	T
	50
	50.4
	(37.7 - 67.5)
	T

	Berries
	10
	108.7
	(100 - 118.1)
	B
	55
	104.2
	(68.8 - 158.1)
	B

	Fruits
	10
	108.5
	(100.2 - 117.5)
	B
	55
	103.3
	(67.9 - 157.2)
	B

	Forages
	10
	103.3
	(96.4 - 110.8)
	B
	55
	78.9
	(58.5 - 106.4)
	T

	Maize
	10
	86.3
	(80.9 - 92.1)
	S
	55
	29.3
	(21.9 - 39.2)
	S

	Grain legumes
	10
	88.6
	(83.4 - 94.2)
	S
	55
	33.9
	(25.7 - 44.9)
	S

	Tubers/root crops
	10
	92.9
	(82.2 - 105)
	T
	55
	43.9
	(23 - 83.7)
	S

	Fruity vegetables
	10
	105.8
	(94.8 - 118.1)
	B
	55
	89.9
	(50.3 - 161)
	T

	Leafy vegetables
	10
	101.3
	(92.4 - 111)
	B
	55
	70.5
	(44.3 - 112.3)
	T

	C3 cereals
	10
	93.3
	(87.4 - 99.6)
	T
	55
	45
	(32.5 - 62.2)
	S

	Berries
	15
	111.9
	(99.1 - 126.4)
	B
	60
	99.5
	(63 - 157.2)
	T

	Fruits
	15
	111.6
	(99.3 - 125.5)
	B
	60
	98.5
	(61.9 - 156.7)
	T

	Forages
	15
	103.7
	(93.9 - 114.6)
	B
	60
	73.4
	(52.8 - 102)
	T

	Maize
	15
	79.2
	(72.2 - 86.9)
	S
	60
	24.9
	(18.1 - 34.4)
	S

	Grain legumes
	15
	82.4
	(75.5 - 90)
	S
	60
	29.2
	(21.4 - 40)
	S

	Tubers/root crops
	15
	88.4
	(73.7 - 106.1)
	T
	60
	38.7
	(19.1 - 78.4)
	S

	Fruity vegetables
	15
	107.5
	(91.3 - 126.5)
	B
	60
	84.7
	(44.7 - 160.4)
	T

	Leafy vegetables
	15
	100.6
	(87.9 - 115.1)
	B
	60
	64.9
	(39 - 108.2)
	T

	C3 cereals
	15
	89
	(80.9 - 97.8)
	T
	60
	39.8
	(27.7 - 57.1)
	S

	Berries
	20
	114.3
	(97.5 - 133.9)
	B
	65
	94.1
	(57 - 155.4)
	T

	Fruits
	20
	113.9
	(97.6 - 132.8)
	B
	65
	93.1
	(55.8 - 155.3)
	T

	Forages
	20
	103.3
	(90.9 - 117.3)
	B
	65
	67.7
	(47.2 - 97.3)
	T

	Maize
	20
	72
	(64 - 81.1)
	S
	65
	21
	(14.7 - 30)
	S

	Grain legumes
	20
	76
	(67.9 - 85)
	S
	65
	25
	(17.7 - 35.4)
	S

	Tubers/root crops
	20
	83.4
	(65.6 - 106.1)
	T
	65
	33.9
	(15.7 - 72.9)
	S

	Fruity vegetables
	20
	108.3
	(87.3 - 134.3)
	B
	65
	79.1
	(39.4 - 158.7)
	T

	Leafy vegetables
	20
	99.1
	(83.1 - 118.2)
	T
	65
	59.3
	(33.9 - 103.6)
	T

	C3 cereals
	20
	84.2
	(74.4 - 95.2)
	T
	65
	34.8
	(23.3 - 52.1)
	S

	Berries
	25
	115.7
	(95.2 - 140.6)
	B
	70
	88.3
	(51.1 - 152.8)
	T

	Fruits
	25
	115.2
	(95.2 - 139.3)
	B
	70
	87.3
	(49.7 - 153.2)
	T

	Forages
	25
	101.9
	(87.5 - 118.8)
	B
	70
	62
	(41.6 - 92.4)
	T

	Maize
	25
	65
	(56.3 - 75)
	S
	70
	17.6
	(11.8 - 26.1)
	S

	Grain legumes
	25
	69.5
	(60.7 - 79.5)
	S
	70
	21.2
	(14.4 - 31.2)
	S

	Tubers/root crops
	25
	78.1
	(57.9 - 105.2)
	T
	70
	29.4
	(12.8 - 67.4)
	S

	Fruity vegetables
	25
	108.2
	(82.8 - 141.2)
	B
	70
	73.2
	(34.3 - 156.1)
	T

	Leafy vegetables
	25
	96.8
	(77.9 - 120.3)
	T
	70
	53.7
	(29.2 - 98.6)
	T

	C3 cereals
	25
	78.9
	(67.9 - 91.7)
	T
	70
	30.3
	(19.4 - 47.3)
	T

	Berries
	30
	116.1
	(92.2 - 146.3)
	B
	75
	82.2
	(45.2 - 149.4)
	T

	Fruits
	30
	115.5
	(92.2 - 144.8)
	B
	75
	81.1
	(43.8 - 150.4)
	T

	Forages
	30
	99.7
	(83.6 - 119.1)
	T
	75
	56.2
	(36.2 - 87.3)
	T

	Maize
	30
	58.1
	(49.2 - 68.6)
	S
	75
	14.6
	(9.4 - 22.6)
	S

	Grain legumes
	30
	63
	(53.8 - 73.7)
	S
	75
	17.8
	(11.5 - 27.4)
	S

	Tubers/root crops
	30
	72.4
	(50.7 - 103.4)
	T
	75
	25.2
	(10.3 - 61.9)
	T

	Fruity vegetables
	30
	107.1
	(77.9 - 147.2)
	B
	75
	67.2
	(29.6 - 152.7)
	T

	Leafy vegetables
	30
	93.8
	(72.5 - 121.4)
	T
	75
	48.2
	(24.9 - 93.4)
	T

	C3 cereals
	30
	73.4
	(61.5 - 87.6)
	T
	75
	26.1
	(15.9 - 42.8)
	T

	Berries
	35
	115.6
	(88.5 - 150.8)
	B
	80
	75.8
	(39.5 - 145.4)
	T

	Fruits
	35
	114.9
	(88.4 - 149.3)
	B
	80
	74.8
	(38.1 - 146.9)
	T

	Forages
	35
	96.8
	(79.2 - 118.3)
	T
	80
	50.6
	(31.1 - 82.2)
	T

	Maize
	35
	51.5
	(42.6 - 62.3)
	S
	80
	12
	(7.4 - 19.4)
	S

	Grain legumes
	35
	56.6
	(47.3 - 67.7)
	S
	80
	14.8
	(9.2 - 24)
	S

	Tubers/root crops
	35
	66.6
	(44.1 - 100.7)
	T
	80
	21.5
	(8.2 - 56.5)
	T

	Fruity vegetables
	35
	105.2
	(72.7 - 152.2)
	B
	80
	61.2
	(25.2 - 148.5)
	T

	Leafy vegetables
	35
	90.1
	(66.9 - 121.4)
	T
	80
	42.9
	(20.9 - 88)
	T

	C3 cereals
	35
	67.7
	(55.2 - 83)
	T
	80
	22.3
	(12.9 - 38.6)
	T

	Berries
	40
	114.1
	(84.3 - 154.3)
	B
	85
	69.3
	(34.1 - 140.9)
	T

	Fruits
	40
	113.3
	(84 - 152.8)
	B
	85
	68.3
	(32.7 - 142.9)
	T

	Forages
	40
	93.2
	(74.5 - 116.5)
	T
	85
	45.1
	(26.4 - 77.1)
	T

	Maize
	40
	45.3
	(36.6 - 56.1)
	S
	85
	9.8
	(5.7 - 16.7)
	S

	Grain legumes
	40
	50.4
	(41.2 - 61.7)
	S
	85
	12.2
	(7.2 - 20.9)
	S

	Tubers/root crops
	40
	60.8
	(38 - 97.3)
	T
	85
	18.2
	(6.5 - 51.3)
	T

	Fruity vegetables
	40
	102.5
	(67.2 - 156.1)
	B
	85
	55.2
	(21.2 - 143.6)
	T

	Leafy vegetables
	40
	85.8
	(61.2 - 120.4)
	T
	85
	37.9
	(17.4 - 82.4)
	T

	C3 cereals
	40
	61.9
	(49.1 - 78)
	T
	85
	18.9
	(10.3 - 34.6)
	T

	Berries
	45
	111.6
	(79.5 - 156.6)
	B
	90
	62.9
	(29.1 - 135.9)
	T

	Fruits
	45
	110.8
	(79 - 155.3)
	B
	90
	61.9
	(27.7 - 138.4)
	T

	Forages
	45
	88.9
	(69.4 - 113.8)
	T
	90
	39.9
	(22.1 - 72.1)
	T

	Maize
	45
	39.5
	(31.2 - 50.1)
	S
	90
	7.9
	(4.4 - 14.3)
	S

	Grain legumes
	45
	44.6
	(35.6 - 55.8)
	S
	90
	10
	(5.5 - 18.2)
	S

	Tubers/root crops
	45
	55
	(32.4 - 93.2)
	S
	90
	15.3
	(5 - 46.3)
	T

	Fruity vegetables
	45
	98.9
	(61.6 - 158.9)
	T
	90
	49.4
	(17.7 - 138.2)
	T

	Leafy vegetables
	45
	81.1
	(55.5 - 118.5)
	T
	90
	33.2
	(14.3 - 76.9)
	T

	C3 cereals
	45
	56.1
	(43.3 - 72.8)
	T
	90
	15.9
	(8.2 - 31)
	T
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