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Decoupling the effects of environment and management on cover crop biomass production 
across temperate cropping systems

Table S1. Base temperature for cover crops species grouped by botanical family. 

	Cover crop botanical family
	Common name
	Scientific name
	Base temperature (°C)
	Reference

	Gramineous
	Barley 
	Hordeum vulgare
	0.20
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Black-seed oat
	Avena strigosa
	3.64
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Cereal rye 
	Secale cereale
	-0.06
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Oat 
	Avena sativa 
	3.27
	Mantai, R., da Silva, J. Marolli, A., de Mamann, Â.T., Sawicki, S., Krüger C. 2017. Simulation of oat development cycle by photoperiod and temperature. Rev. Bras. Eng. Agríc. Ambient. 21:3-8.

	
	Ryegrass 
	Lolium sp.
	1.90
	Moot, D., Scott, W., Roy, A., Nicholls, A. 2000. Base temperature and thermal time requirements for germination and emergence of temperate pasture species. N. Z. J. Agric. Res. 43(1): 15-25. 

	
	Triticale 
	Triticosecale
	6.00
	Munyon, J. Bheemanahalli, R., Walne, C., Reddy, K. 2021. Developing functional relationships between temperature and cover crop species vegetative growth and development. Agron. J. 113(2): 1333-1348.

	
	Wheat 
	Triticum aestivum
	4.70
	Slafer, G., Rawson, H. M. 1995. Base and optimum temperatures vary with genotype and stage of development in wheat. Plant Cell Environ.  18(6): 671-679. 

	Leguminous
	Balansa clover 
	Trifolium michelianum
	2.94
	Pessotto, M.V., Roberts, T.L., Bertucci, M., Santos, C. D., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Common vetch 
	Vicia sativa 
	1.25
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Crimson clover 
	Trifolium incarnatum
	1.96
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Hairy vetch
	Vicia villosa Roth.
	3.42
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	
	Red clover 
	Trifolium pratense
	0.60
	Moot, D., Scott, W., Roy, A., Nicholls, A. 2000. Base temperature and thermal time requirements for germination and emergence of temperate pasture species. N. Z. J. Agric. Res. 43(1): 15-25. 

	
	Subterranean clover 
	Trifolium subterraneum
	0.00
	Moot, D., Scott, W., Roy, A., Nicholls, A. 2000. Base temperature and thermal time requirements for germination and emergence of temperate pasture species. N. Z. J. Agric. Res. 43(1): 15-25. 

	
	Sweet yellow clover 
	Melilotus officinalis
	0.00
	Ghaderi-Far, F., Gherekhloo, J., Alimagham, M. 2010. Influence of environmental factors on seed germination and seedling emergence of yellow sweet clover (Melilotus officinalis). Planta Daninha 28: 463-469. 

	
	White clover 
	Trifolium repens
	0.80
	Moot, D., Scott, W., Roy, A., Nicholls, A. 2000. Base temperature and thermal time requirements for germination and emergence of temperate pasture species. N. Z. J. Agric. Res. 43(1): 15-25. 

	
	Winter pea
	Pisum sativum
	-0.14
	Pessotto, M., Roberts, T., Bertucci, M., Santos, C., Ross, J., Savin, M. 2023. Determining cardinal temperatures for eight cover crop species. Agrosyst. Geosci. Environ. 6(3): e20393.

	Cruciferous
	Ethiopian mustard
	Brassica carinata
	4.40
	Kumar, S., Seepaul, R., Mulvaney, M., Colvin, B., George S., Marois, J. et al. 2020. Brassica carinata genotypes demonstrate potential as a winter biofuel crop in South ast United States. Ind. Crops Prod. 150:112353.

	
	Radish
	Raphanus sativus
	4.50
	Stagnari, F., Galieni, A., D'Egidio, S., Pagnani, G., Pisante, M. 2017. Responses of radish (Raphanus sativus) to drought stress. Ann. Appl. Biol. 172(2):170-186.
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Table S3. Frequency distribution of species by cover crop botanical family. Absolute frequency (%) distribution of species per cover crop botanical family. The category "Other" accounts for all species that individually comprise less than 5% of the total frequency.  * 4 gramineous species, ** 10 leguminous species, *** 13 mixtures, and **** 1 cruciferous species. 
	Cover crop botanical family
	Scientific name
	Abs. freq. (%)

	Gramineous
	Secale cereale
	33.2

	
	Avena sativa
	29.5

	
	Triticosecale
	12.9

	
	Lolium sp.
	9.2

	
	Triticum aestivum
	5.8

	
	Avena strigose
	5.5

	
	Other*
	3.9

	Leguminous
	Vicia villosa
	74.7

	
	Vicia sativa
	8.7

	
	Other**
	16.6

	Mixtures
	Vicia villosa + Avena sativa
	44.2

	
	Vicia villosa + Secale cereale
	17.1

	
	Vicia sativa + Avena sativa
	9.3

	
	Avena sativa + Secale cereal + Triticum aestivum + Lolium multiflorum
	8.5

	
	Vicia villosa + Triticum aestivum
	5.4

	
	Other***
	15.5

	ruciferous
	Raphanus sativus
	77.8

	
	Brassica rapa
	13.9

	
	Brassica carinata
	5.6

	
	Other****
	2.8
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Figure S1. Gramineous CC botanical family Pearson correlation matrix. Each cell displays two values: the top value is the Pearson's correlation coefficient, and the bottom value is the corresponding p-value. Asterisks indicate the level of statistical significance, with p<0.05 (∗), p<0.01 (∗∗), and p<0.001 (∗∗∗). The color of each cell represents the direction and strength of the correlation, where red indicates a positive correlation and blue indicates a negative correlation. Variable abbreviations are defined in Table 1.
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Figure S2. Leguminous CC botanical family Pearson correlation matrix. Each cell displays two values: the top value is the Pearson's correlation coefficient, and the bottom value is the corresponding p-value. Asterisks indicate the level of statistical significance, with p<0.05 (∗), p<0.01 (∗∗), and p<0.001 (∗∗∗). The color of each cell represents the direction and strength of the correlation, where red indicates a positive correlation and blue indicates a negative correlation. Variable abbreviations are defined in Table 1.
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Figure S3. Mixtures CC Spearman correlation matrix. Each cell displays two values: the top value is the Spearman correlation coefficient, and the bottom value is the corresponding p-value. Asterisks indicate the level of statistical significance, with p<0.05 (∗), p<0.01 (∗∗), and p<0.001 (∗∗∗). The color of each cell represents the direction and strength of the correlation, where red indicates a positive correlation and blue indicates a negative correlation. Variable abbreviations are defined in Table 1.
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Figure S4. Cruciferous CC botanical family Spearman correlation matrix. Each cell displays two values: the top value is the Spearman correlation coefficient, and the bottom value is the corresponding p-value. Asterisks indicate the level of statistical significance, with p<0.05 (∗), p<0.01 (∗∗), and p<0.001 (∗∗∗). The color of each cell represents the direction and strength of the correlation, where red indicates a positive correlation and blue indicates a negative correlation. Variable abbreviations are defined in Table 1.
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Base temperature for cover crops species grouped by botanical family.


 


 


 


Cover crop 


botanical 


family


 


Common 


name


 


Scientific 


name


 


Base 


temperature 


(°C)


 


Reference


 


Gramineous


 


Barley 


 


Hordeum 


vulgare


 


0.20


 


Pessotto, M., Roberts, T., Bertucci, M., Santos, 


C., Ross, J., Savin, M. 2023. Determining 


cardinal temperatures for eight cover crop 


species. Agrosyst. Geosci. Environ. 


6


(3): 


e20393.


 


Black


-


seed oat


 


Avena 


strigosa


 


3.64


 


Pessotto, M., Roberts, T., Bertucci, M., Santos, 


C., Ross, J., Savin, M. 2023. Determining 


cardinal temperatures for eight cover crop 


species. Agrosyst. Geosci. Environ. 


6


(3): 


e20393.


 


Cereal rye 


 


Secale 


cereale


 


-


0.06


 


Pessotto, M., Roberts, T., Bertucci, M., Santos, 


C., Ross, J., Savin, M. 2023. Determining 


cardinal temperatures for eight cover crop 


species. Agrosyst. Geosci. Environ. 


6


(3): 


e20393.


 


Oat 


 


Avena sativa


 


 


3.27


 


Mantai, R., da Silva, J. Marolli, A., de 


Maman


n, Â.T., Sawicki, S., Krüger C. 2017. 


Simulation of oat development cycle by 


photoperiod and temperature. Rev. Bras. Eng. 


Agríc. Ambient. 


21


:3


-


8.


 


Ryegrass 


 


Lolium


 


sp.


 


1.90


 


Moot, D., Scott, W., Roy, A., Nicholls, A. 


2000. Base temperature and thermal time 


requirements for germination and emergence of 


temperate pasture species. 


N. Z. J. Agric. Res.


 


43


(1): 15


-


25.


 


 


Triticale 


 


Triticosecale


 


6.00


 


Munyon, J. Bheemanahalli, R., Walne, C., 


Reddy, K. 2021. Developing functional 


relationships between temperature and cover 


crop species vegetative growth and 


development. Agron. J. 


113


(2): 1333


-


1348.


 


Wheat 


 


Triticum 


aestivum


 


4.70


 


Slafer, G., Rawson, H. M. 1995. Base and 


optimum temperatures vary with genotype and 


stage of development in wheat. 


Plant Cell 


Environ. 


 


18


(6): 671


-


679.


 


 


Leguminous


 


Balansa clover 


 


Trifolium 


michelianum


 


2.94


 


Pessotto, M.V., Roberts, T.L., Bertucci, M., 


Santos, C. D., Ross, J., Savin, M. 2023. 


Determining cardinal temperatures for eight 


cover crop species. Agrosyst. Geosci. Environ. 


6


(3): e20393.


 


Common 


vetch 


 


Vicia sativa


 


 


1.25


 


Pessotto, M., Roberts, T., Bertucci, M., Santos, 


C., Ross, J., Savin, M. 2023. Determining 


cardinal temperatures for eight cover crop 




1   Supplementary material     Decoupling the effects of environment and management on  cover crop biomass production    across temperate cropping systems     Table S1.   Base temperature for cover crops species grouped by botanical family.      

Cover crop  botanical  family  Common  name  Scientific  name  Base  temperature  (°C)  Reference  

Gramineous  Barley   Hordeum  vulgare  0.20  Pessotto, M., Roberts, T., Bertucci, M., Santos,  C., Ross, J., Savin, M. 2023. Determining  cardinal temperatures for eight cover crop  species. Agrosyst. Geosci. Environ.  6 (3):  e20393.  

Black - seed oat  Avena  strigosa  3.64  Pessotto, M., Roberts, T., Bertucci, M., Santos,  C., Ross, J., Savin, M. 2023. Determining  cardinal temperatures for eight cover crop  species. Agrosyst. Geosci. Environ.  6 (3):  e20393.  

Cereal rye   Secale  cereale  - 0.06  Pessotto, M., Roberts, T., Bertucci, M., Santos,  C., Ross, J., Savin, M. 2023. Determining  cardinal temperatures for eight cover crop  species. Agrosyst. Geosci. Environ.  6 (3):  e20393.  

Oat   Avena sativa    3.27  Mantai, R., da Silva, J. Marolli, A., de  Maman n, Â.T., Sawicki, S., Krüger C. 2017.  Simulation of oat development cycle by  photoperiod and temperature. Rev. Bras. Eng.  Agríc. Ambient.  21 :3 - 8.  

Ryegrass   Lolium   sp.  1.90  Moot, D., Scott, W., Roy, A., Nicholls, A.  2000. Base temperature and thermal time  requirements for germination and emergence of  temperate pasture species.  N. Z. J. Agric. Res.   43 (1): 15 - 25.    

Triticale   Triticosecale  6.00  Munyon, J. Bheemanahalli, R., Walne, C.,  Reddy, K. 2021. Developing functional  relationships between temperature and cover  crop species vegetative growth and  development. Agron. J.  113 (2): 1333 - 1348.  

Wheat   Triticum  aestivum  4.70  Slafer, G., Rawson, H. M. 1995. Base and  optimum temperatures vary with genotype and  stage of development in wheat.  Plant Cell  Environ.    18 (6): 671 - 679.    

Leguminous  Balansa clover   Trifolium  michelianum  2.94  Pessotto, M.V., Roberts, T.L., Bertucci, M.,  Santos, C. D., Ross, J., Savin, M. 2023.  Determining cardinal temperatures for eight  cover crop species. Agrosyst. Geosci. Environ.  6 (3): e20393.  

Common  vetch   Vicia sativa    1.25  Pessotto, M., Roberts, T., Bertucci, M., Santos,  C., Ross, J., Savin, M. 2023. Determining  cardinal temperatures for eight cover crop 

