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Figure S1. Changes in the species composition along the gradients of latitude, mean annual 20 

temperature (MAT) and mean annual precipitation (MAP). The percentage of woody plants 21 

decreased with the increasing latitude and with the decreasing MAT and MAP. Herb showed the 22 

opposite trends with woody plants. Other life forms showed no significant change along latitudinal 23 

and climatic gradients. 24 

 25 
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Table S1. Data sets in TRY that contributed to our global dataset of plant carbon content. 28 

References cited in this table are attached below. 29 

DatasetID Contributor Dataset Name Reference 

10 Joseph Craine Roots Of the World (ROW) Database Craine et al., 

2005 

34 Jon Lloyd The RAINFOR Plant Trait Database Fyllas et al., 

2009 

50 Bill Shipley Leaf and Whole Plant Traits Database Unpublished 

52 Hiroko Kurokawa Traits of Bornean Trees Database Kurokawa 

and 

Nakashizu, 

2008 

70 Peter Reich Cedar Creek Savanna SLA, C, N Database Willis et al., 

2010 

77 Enio Sosinski FAPESP Brazil Rainforest Database Unpublished 

84 Nadejda Soudzilovskaia Causasus Plant Traits Database Unpublished 

87 Ülo Niinemets Global Leaf Robustness and Physiology 

Database 

Niinemets, 

2001 

101 Dennis Baldocchi Photosynthesis Traits Database Xu and 

Baldocchi, 

2003 

114 Josep Penuelas Hawaiian Leaf Traits Database Penuelas et 

al., 2010 

125 Benjamin Yguel Quercus Leaf C&N Database Yguel et al., 

2011 

131 Josep Penuelas Catalonian Mediterranean Shrubland Trait 

Database 

Unpublished 
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152 Peter Adler Functional Traits of Graminoids in Semi-Arid 

Steppes Database 

Adler et al., 

2004 

167 Franciska De Vries Leaf N-Retention Database Unpublished 

170 Cedric Frenette-Dussault Plant Functional Traits of Arid Steppes in 

Eastern Morocco (ECWP-Morocco) 

Frenette‐

Dussault et 

al., 2012 

172 Katrin Fleischer Leaf Characteristics of Pinus Sylvestris and 

Picea Abies 

Unpublished 

193 Daniel Laughlin Plant Traits for Pinus and Juniperus Forests in 

Arizona 

Laughlin et 

al., 2010; 

2011 

223 Gerhard Zotz San Lorenzo Epiphyte Leaf Traits Database Unpublished 

227 Bruno Cerabolini Leaf Structure and Economic Spectrum Pierce et al., 

2013 

228 Bruno Cerabolini Flora d'Italia Functional Traits Hoard(FIFTH) Cerabolini et 

al., 2010 

229 Bruno Cerabolini Hydrophytes Traits Database Pierce et al., 

2012 

230 Dylan Craven Panama Tree Traits Craven et al., 

2007 

231 Tomas Domingues TROBIT West Africa Domingues et 

al., 2010 

236 Sandy Harrison Chinese Traits Prentice et 

al., 2011 

252 Bill Shipley Leaf Structure and Chemistry Auger and 

Shipley, 2013 

255 Tomas Domingues LBA ECO Tapajos: Leaf Characteristics and 

Photosynthesis 

Domingues et 

al., 2007 
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256 Marko Spasojevic Niwot Alpine Plant Traits Spasojevic 

and Suding, 

2012 

262 Mathew Williams LBA-ECO CD-09 Soil and Vegetation 

Characteristics, Tapajos National Forest, 

Brazil 

Williams et 

al., 2012 

263 JenniferPowers Costa Rican Tropical Dry Forest Trees Powers and 

Tiffin, 2010 

269 Christopher Baraloto The Bridge Database Baraloto et 

al., 2010 

 30 
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Table S2. Model summary for the ordinary least squares (OLS) regression of plant carbon content 32 

on three factors (Latitude, MAT and MAP). Abbreviations: MAT, mean annual temperature; 33 

MAP, mean annual precipitation. 34 

Factor Organ n r2 p 

Latitude Reproductive organ 107 0.02  0.147 

Latitude Root 1800 0.05  <0.001  

Latitude Leaf 17036 0.05  <0.001  

Latitude Stem 3352 0.00  0.053 

MAT Reproductive organ 99 0.02  0.125  

MAT Root 1785 0.04  <0.001  

MAT Leaf 17409 0.04  <0.001  

MAT Stem 3327 0.01  <0.001  

MAP Reproductive organ 99 0.07  0.009  

MAP Root 1785 0.03  <0.001  

MAP Leaf 17409 0.09  <0.001  

MAP Stem 3327 0.00  0.421  

 35 
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Table S3. The summary of anova (Type III tests) for plant C content in reproductive organs. 37 

Climatic factor includes mean annul temperature (MAT) and mean annual precipitation (MAP).  38 

Factor Sum Sq Df F value P value 

Intercept 4771  1 366.48  < 0.001 

MAT 6  1 0.46  0.50 

MAP 8  1 0.61  0.44 

Life form 3  2 0.10  0.91 

MAT: MAP 85  1 6.66  0.01 

MAT: Life form 9  1 0.65  0.42 

MAP: Life form 29  1 2.25  0.14 

MAT: MAP: Life form 2  1 0.14  0.71 

Residuals 1172  90     

 39 
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Table S4. The summary of anova (Type III tests) for plant C content in roots. Climate factor 41 

contains mean annul temperature (MAT) and mean annual precipitation (MAP).  42 

Factor Sum Sq Df F value P value 

Intercept 5831  1 359.17  < 0.001 

MAT 2  1 0.12  0.73 

MAP 4  1 0.27  0.60 

Life form 256  3 5.25  <0.01 

MAT: MAP 5  1 0.28  0.59 

MAT: Life form 328  3 6.73  < 0.001 

MAP: Life form 73  3 1.49  0.21 

MAT: MAP: Life form 424  3 0.87  0.46 

Residuals 28717  1769     

 43 
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Table S5. The summary of anova (Type III tests) for plant C content in leaves. Climate factor 45 

contains mean annul temperature (MAT) and mean annual precipitation (MAP). 46 

Factor Sum Sq Df F value P value 

Intercept 6517  1 510.08  < 0.001 

MAT 22  1 1.72  0.19 

MAP 39  1 3.09  0.08 

Life form 2829  3 73.81  < 0.001 

MAT: MAP 13  1 1.00  0.32 

MAT: Life form 371  3 9.68  < 0.001 

MAP: Life form 818  3 21.34  < 0.001 

MAT: MAP: Life form 471  3 12.29  < 0.001 

Residuals 222234  17393     

 47 
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Table S6. The summary of anova (Type III tests) for plant C content in stems. Climate factor 49 

contains mean annul temperature (MAT) and mean annual precipitation (MAP). 50 

Factor Sum Sq Df F value P value 

Intercept 83  1 7.75  0.01 

MAT 104  1 9.72  <0.01 

MAP 108  1 10.11  <0.01 

Life form 286  3 8.92  < 0.001 

MAT: MAP 107  1 10.03  <0.01 

MAT: Life form 129  3 4.02  0.01 

MAP: Life form 136  3 4.25  0.01 

MAT: MAP: Life form 108  3 3.36  0.02 

Residuals 35321  3311     

 51 

  52 
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Appendix 1. 24 References are form global plant carbon content dataset and the other are 53 

collected from three databases including Google Scholar (https://scholar.google.com/), Web 54 

of Science (http://isiknowledge.com) and CNKI (http://www.cnki.net/). 55 

Abdul-Baki, A. A., Bryan, H. H., Zinati, G. M., Klassen, W., Codallo, M., and Heckert, N.: 56 

Biomass yield and flower production in Sunn Hemp: Effect of cutting the main stem, J. 57 

Veget. Crop Prod., 7, 83-104, 2001. 58 

Abiven, S., Recous, S., Reyes, V., and Oliver, R.: Mineralisation of C and N from root, stem 59 

and leaf residues in soil and role of their biochemical quality, Biol. Fert. Soil., 42, 119-60 

128, 2005. 61 

Abiven, S., and Recous, S.: Mineralisation of crop residues on the soil surface or incorporated 62 

in the soil under controlled conditions, Biol. Fert. Soil., 43, 849-852, 2007. 63 

Adler, P. B., Milchunas, D. G., Lauenroth, W. K., Sala, O. E., and Burke, I. C.: Functional traits 64 

of graminoids in semi‐arid steppes: a test of grazing histories, J. Appl. Ecol., 41, 653-65 

663, 2004. 66 

Akburak, S., Oral, H. V., Ozdemir, E., and Makineci, E.: Temporal variations of biomass, 67 

carbon and nitrogen of roots under different tree species, Scand. J. Forest Res., 28, 8-16, 68 

2013. 69 

Alías, J. C., García, M., Sosa, T., Valares, C., and Chaves, N.: Carbon storage in the different 70 

compartments of two systems of shrubs of the southwestern Iberian Peninsula, Agroforest 71 

Syst., 89, 1-11, 2015. 72 

Arias, D., Calvo-Alvarado, J., Richter, D. d. B., and Dohrenbusch, A.: Productivity, 73 

aboveground biomass, nutrient uptake and carbon content in fast-growing tree plantations 74 

of  native and introduced species in the Southern Region of Costa Rica, Biomass 75 

Bioenerg., 35, 1779-1788, 2011. 76 

Arunachalam, A., Pandey, H., Tripathi, R., and Maithani, K.: Fine root decomposition and 77 

nutrient mineralization patterns in a subtropical humid forest following tree cutting, Forest 78 

Ecol. Manag., 86, 141-150, 1996. 79 

Ashkenas, L. R., Johnson, S. L., Gregory, S. V., Tank, J. L., and Wollheim, W. M.: A Stable 80 

Isotope Tracer Study of Nitrogen Uptake and Transformation in an Old-Growth Forest 81 

Stream, Ecology, 85, 1725-1739, 2004. 82 

http://www.cnki.net/
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Asner, G. P., and Beatty, S. W.: Effects of an African grass invasion on Hawaiian shrubland 83 

nitrogen biogeochemistry, Plant Soil, 186, 205-211, 1996. 84 

Auger, S., and Shipley, B.: Inter‐specific and intra‐specific trait variation along short 85 

environmental gradients in an old‐growth temperate forest, J. Veg. Sci., 24, 419-428, 86 

2013. 87 

Austin, A. T., and Sala, O. E.: Carbon and nitrogen dynamics across a natural precipitation 88 

gradient in Patagonia, Argentina, J. Veg. Sci., 13, 351-360, 2002. 89 

Balboa-Murias, M. A., Rojo, A., Álvarez, J. G., and Merino, A.: Carbon and nutrient stocks in 90 

mature Quercus robur L. stands in NW Spain, Ann. Forest Sci., 63, 557-565, 2006. 91 
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